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 GEO-REFERENCED GRAPHICS 

1.1 AERIAL/SATELLITE ORTHO IMAGERY 

See attached Figure 1.1 for the location of the Recon Study Area (hereafter referred to as “study 

area”) on a 2010 aerial-based map. 

1.2 USGS MAP 

See attached Figure 1.2 for the location of the study area on a USGS Topographic base map. 

1.3 ODOT COUNTY MAP 

See attached Figure 1.3 for the location of the study area on an ODOT County base map. 

1.4 CONSTRAINTS MAP 

See attached Figure A through Figure I for the composite constraints maps of the study area.
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Figure 1.1: Aerial/Satellite Ortho Imagery 
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Figure 1.2: USGS Map 
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Figure 1.3: ODOT County Map   
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 PROPERTY IDENTIFICATION 

2.1 PROPERTY OWNERSHIP 

The study area extends over a total of 55 properties. Property cards are included for each property 

within the study area. In addition, the following table lists the property owners and a unique ID 

number whose locations are show on the Constraints Map (Figure 1.4). 

 

Map ID 

No. 
Parcel No. Ownership 

1 22861 

Jim Snow Trustee - 

Jim L Snow Trust 

1138 Black Stallion Ct 

Naperville, IL 60540 

2 21389 

Jim Snow Trustee - 

Jim L Snow Trust 

1138 Black Stallion Ct 

Naperville, IL 60540 

3 22863 

Andy Snow 

301 Centennial Farm Lane 

Yukon, OK 73099 

4 22914 

Gary Lee Warden 

P.O. Box 191622 

Dallas, TX 75219 

5 35830 

Charles & Glennette Jaques 

Trustees - Rev Liv Trust 

16153 Old 66 Rd 

Hinton, OK 73047  

6 20877 

Charles & Glennette Jaques 

Trustees - Rev Living Trust 

16153 Old 66 Rd 

Hinton, OK 73047  

7 22860 

Donnie R. & Rita Dennis 

16142 Old 66 Rd 

Hinton, OK 73047 

8 22859 

Lonnie & Ann Heldermon 

(Marquitti) 

16178 Old 66 Rd 

Hinton, OK 73047 

9 22862 

Lonnie & Ann Heldermon 

16178 Old 66 Rd 

Hinton, OK 73047 

10 22857 

D.T.E Land & Cattle, LLC 

1212 South Broadway 

Hinton, OK 73047 
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Map ID 

No. 
Parcel No. Ownership 

11 22848 

Gary R. Craighead Trustee -  

Gary R. Craighead Rev Trust 

P.O. Box 295 

Mustang, OK 73064 

12 22853 

Bobby & Brenda Richardson 

701 Westridge Dr 

Yukon, OK 73099 

13 22849 

Andrew & Ashley Terrel 

10083 N 2410 Road 

Weatherford, OK 73096 

14 29743 

James L. Jackson  

Succeeding Trustee -  

Marjorie Jackson Trust 

P.O. Box 293 

Eakly, OK 73036 

15 22927 

Lee & Marjorie Jackson Trustee -  

James Jackson Trust 

P.O. Box 293 

Eakly, OK 73033 

16 22926 

Eric Cowan 

27928 Jones Rd 

Geary, OK 73040 

17 22930 

Danny Felton & etals (4) 

17095 Old 66 Rd 

Hinton, OK 73047 

18 22855 

Gregory William Wheeler 

17126 Old 66 Road 

Hinton, OK 73047 

19 50119 

Adventure Club of Caddo 

4002 Quail Dr 

El Reno, OK 73036 

20 22852 

Rick E. & Kara S. Lawrence 

23851 RT 66 N 

Weatherford, OK 73096 

21 22856 

Argonne M. Walker 

(Tony A. Rowe) 

826 N5th St 

Philadelphia, PA 19123 

22 22850 

Rick E. & Kara S. Lawrence 

23851 RT 66 N 

Weatherford, OK 73096 

23 22851 

Gary R. Craighead Trustee 

P.O. Box 295 

Mustang, OK 73064 
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Map ID 

No. 
Parcel No. Ownership 

24 22854 

M. Seigle (Deceased) 

C/O Wylie J. Neal 

P.O. Box 2348 

Broken Arrow, OK 74012 

25 Unknown 

Leon W. & Patsy S. King Trustee –  

Leon & Patsy King Living Trust 

13160 State Hwy 58 

Hydro, OK 73048 

26 22845 

Chad C. & Kelli C. Reese & 

Robert C. & Jan A. Nuckols 

1508 Quail Lake Way 

Mustang, OK 73064 

27 22846 

Chad C. & Kelli C. Reese & 

Robert C. & Jan A. Nuckols 

1508 Quail Lake Way 

Mustang, OK 73064 

28 22844 

Chad C. & Kelli C. Reese & 

Robert C. & Jan A. Nuckols 

1508 Quail Lake Way 

Mustang, OK 73064 

29 22933 

REB-DEB, LLC 

2521 NW Grand Boulevard 

Oklahoma City, OK 73116 

30 22843 

Chad C. & Kelli C. Reese & 

Robert C. & Jan A. Nuckols 

1508 Quail Lake Way 

Mustang, OK 73064 

31 0000-35-013-011-0-004-00 

Rick Thompson Revoc Trust 

6600 Oak Heritage Trail 

Edmond, OK 73025 

32 0000-36-013-011-0-003-00 

Joyce M. Shawver Living Trust 

RT 1 Box 100 

Geary, OK 73040 

33 0000-36-013-011-0-004-00 

Joyce M. Shawver Living Trust 

RT 1 Box 100 

Geary, OK 73040 

34 090036075 

Betty Lou Briscoe Trustee - 

Betty Lou Briscoe Trust 2007 

P.O. Box 81 

Geary, OK 

35 090036074 

William & Susan McCann 

P.O. Box 85 

Geary, OK 73040 

36 090036076 

William & Susan McCann 

P.O. Box 85 

Geary, OK 73040 
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Map ID 

No. 
Parcel No. Ownership 

37 090036080 

Betty Lou Briscoe Trustee - 

Betty Lou Briscoe Trust 2007 

P.O. Box 81 

Geary, OK 

38 090036079 

Department of Transportation/ 

Office of Land Acquisition 

200 NE 21st St 

Oklahoma City, OK 73105 

39 090036078 

Juanita Copeland 

601 North Caddell Way  

Mustang, OK 73064 

40 090036077 

Terral & Sandy Garrison 

17187 CR 1060 

Hinton, OK 73047 

41 090067485 

Department of Transportation/ 

Office of Land Acquisition 

200 NE 21st St 

Oklahoma City, OK 73105 

42 090031091 

4-G's Land & Cattle, LP 

17187 CR 1060 

Hinton, OK 73036 

43 090031092 

SW Bell Telephone Co. 

621 N Robinson, Room 400 

Oklahoma City, OK 73102 

44 090036073 

Betty Lou Briscoe Trustee - 

Betty Lou Briscoe Trust 2007 

P.O. Box 81 

Geary, OK 

45 090077824 

Department of Transportation/ 

Office of Land Acquisition 

200 NE 21st St 

Oklahoma City, OK 73105 

46 090036071 

Department of Transportation/ 

Office of Land Acquisition 

200 NE 21st St 

Oklahoma City, OK 73105 

47 090073383 

Department of Transportation/ 

Office of Land Acquisition 

200 NE 21st St 

Oklahoma City, OK 73105 

48 090036072 

Terral & Sandy Garrison 

17187 CR 1060 

Hinton, OK 73047 

49 090036081 

Betty Lou Briscoe Trustee - 

Betty Lou Briscoe Trust 2007 

P.O. Box 81 

Geary, OK 
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Map ID 

No. 
Parcel No. Ownership 

50 090077825 

Department of Transportation/ 

Office of Land Acquisition 

200 NE 21st St 

Oklahoma City, OK 73105 

51 090036082 

Department of Transportation/ 

Office of Land Acquisition 

200 NE 21st St 

Oklahoma City, OK 73105 

52 090036083 

Juanita Copeland 

601 North Caddell Way  

Mustang, OK 73064 

53 090036084 

Terral & Sandy Garrison 

17187 CR 1060 

Hinton, OK 73047 

54 Unknown 

Gary R. Craighead Trustee -  

Gary R. Craighead Rev Trust 

P.O. Box 295 

Mustang, OK 73064 

55 Unknown 

Brian & Janice Buffington 

2022 Pine Ave 

Weatherford, OK 73096 

 

2.2 INDIAN OWNERSHIP 

No properties within the study area were identified as Indian-owned. 

2.3 TRIBAL OWNERSHIP 

No properties within the study area were identified as Tribal-owned. 

2.4 MILITARY PROPERTIES 

No military properties were identified within the study area. 

2.5 OKLAHOMA TURNPIKE AUTHORITY (OTA) PROPERTIES 

No OTA properties were identified within the study area. 

2.6 PUBLIC PARKS AND RECREATIONAL AREAS 

No public parks or recreational areas were identified within the study area. 

2.7 WILDLIFE AND WATERFOWL REFUGES 

No Wildlife Refuges or Wildlife Management Areas were identified within the study area. 
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2.8 CEMETERIES 

No cemeteries were identified within the study area. 

2.9 AIRPORTS 

The closest airport to the study area is the Hinton Municipal Airport, which is located approximately 

1.3 miles south of the study area. 

2.10 NRCS EASEMENTS AND PROTECTED PROPERTIES 

No NRCS easements were identified in the study area. No state or local preserves or protected areas 

exist in the study area. 
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Legal Description
T12N R11W S03 SW N/2 SW

Parcel Information
22861

Rural Property
Township T12N
Range R11W
80 Acres

Owner(s)
SNOW,JIM TRUSTEE

1138 BLACK STALLION CT
JIM L SNOW TRUST

NAPERVILLE IL, 605409497

Values
Assessed Land $3,287

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $3,287
Market Land $29,879

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $29,879
Exemption $0

Double Exemption $0
Tax $275.6

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

MSC Crop 15 Acres $293.53/Acre
REA Crop 18 Acres $434.39/Acre
REB Crop 47 Acres $375.68/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #1
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Legal Description
T12N R11W S03 SW S/2 SW LESS(7AC)

Parcel Information
21389

Rural Property
Township T12N
Range R11W
73 Acres

Owner(s)
SNOW,JIM TRUSTEE

1138 BLACK STALLION CT
JIM L SNOW TRUST

NAPERVILLE IL, 605409497

Values
Assessed Land $3,098

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $3,098
Market Land $28,163

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $28,163
Exemption $0

Double Exemption $0
Tax $259.77

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Jul 01, 1991 UNKNOWN SNOW,JIMMY L $30,000 1652 113 45 W

Land Information
Classification Type Size Value

MOE Native Pasture 3 Acres $94.67/Acre
REB Crop 17 Acres $375.71/Acre
REA Crop 42 Acres $435.83/Acre
MSC Crop 10 Acres $318.7/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #2
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Legal Description
T12N R11W S03 SW BEG SE/C SW SEC 3 TH W616'
N495'E616'S495'TO POB

Parcel Information
22863

Rural Property
Township T12N
Range R11W

6 Acres

Owner(s)
SNOW,ANDY

301 CENTENNIAL FARM LN
YUKON OK, 730997249

Values
Assessed Land $1,080

Assessed Buildings $5,793
Assessed Other $0

TOTAL ASSESSED VALUE $6,873
Market Land $9,816

Market Buildings $52,661
Market Other $0

TOTAL MARKET VALUE $62,477
Exemption $1,000

Double Exemption $0
Tax $492.42

Parcel Location
16082 OLD 66

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Jan 01, 1900 SNOW.JIMMY L & LARRY UNKNOWN $8 1783 119 0.01 W

Land Information
Classification Type Size Value

REB Improved Pasture 4 Acres $290.5/Acre
MSC Improved Pasture 2 Acres $227/Acre

REMARKS

Parcel Features
Type Area Value

3360' $6,384

Buildings
Building Sq Ft. Year Blt.

DB WD MH 1,960 1997

Provided by OkAssessor.com ©

Map ID #3
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #3
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Mobile Home  DB WD MH
Living Space Bedrooms Bathrooms Total Rooms Year Built Year Remod L x W Value

1,960' 4 2   1997 70 x 28 $45,207

 

Roof Type
Flat
Gable
Gambrel

Hip
Mansard

PreStr Concrete
STL Truss
Dome

Roof Material
Built Up Tar & Gravel
Composition Shingles

Foam
Metal

Roll Composition
Slate
Tile

Wood Shingles
Asbestos Shingles

Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Exterior Wall
Aluminum
Artificial
Asbestos
Brick

Cedar Siding
Composite

Concrete Block
Concrete TiltUp
Drop Siding

Frame
Frame / Masonry
Hardboard Lap

SidingMasonry
Masonry / Frame

Metal
Perma ST
Plate Glass

PreCast Concrete
Redwood Siding

Stone
Stucco
Vinyl

Garage
1 Attached Garage
1 Detached Garage
2 Attached Garage
2 Detached Garage
3 Attached Garage
3 Detached Garage
4 Attached Garage
4 Detached Garage

Carport
No Garage
Storage Only
(Garage)Enclosed (Garage)

Interior Wall
Acoustical Ceiling

Drywall
Masonry
Metal
None
Painted
Paneling
Plaster
Plywood

Suspended Ceiling
Unfinished
Wall Board
Wall Paper

Condition
Average
Excellent
Good
Poor

Very Poor

2nd Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Heating / Air
Baseboard

Central Forced Heat
Central Heat & Air

Chl Pipe
Electric
Fireplace

Floor Furnace
Gas

No Heat
Solar
Steam
Stoves

Suspended
Unit

Window Unit
Wall Heat

Basement
Full Finished
3/4 Finished
1/2 Finished
1/4 Finished
Full Unfinished
1/4 Unfinished
1/2 Unfinished
3/4 Unfinished

No

Foundation
Brick

Concrete Block
Concrete Wall

Piers
Slab
Stone
Wood

Attic
None / No Unfinished
Finished    

REMARKS

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S10 NW NW LESS(16.18A) SEE NOTES

Parcel Information
22914

Rural Property
Township T12N
Range R11W
143 Acres

Owner(s)
WARDEN,GARY LEE

PO BOX 191622
DALLAS TX, 752198503

Values
Assessed Land $6,002

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $6,002
Market Land $54,566

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $54,566
Exemption $0

Double Exemption $0
Tax $503.3

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Sep 01, 1986 SNOW,FRANK & DIXIE LEE WARDEN,VIRGINIA $55,000 1249 273 82.5 W

Land Information
Classification Type Size Value

REA Crop 14 Acres $434.36/Acre
REA Native Pasture 3 Acres $280.33/Acre
REB Crop 126 Acres $378.13/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #4
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #4
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Legal Description
T012N R11W S10 NE NE (LESS 18.70A) (LESS 1A)

Parcel Information
35830

Rural Property
Township T12N
Range R11W

1 Acres

Owner(s)
JAQUES,CHARALES & GLENNA

16153 OLD 66 RD
TRUSTEES REV LIV TRUST
HINTON OK, 730479660

Values
Assessed Land $4,404

Assessed Buildings $3,694
Assessed Other $0

TOTAL ASSESSED VALUE $8,098
Market Land $40,039

Market Buildings $33,582
Market Other $0

TOTAL MARKET VALUE $73,621
Exemption $0

Double Exemption $0
Tax $679.05

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

REMARKS

Parcel Features
Type Area Value

25' $122

Buildings
Building Sq Ft. Year Blt.

Conventional 1,320 1950

Provided by OkAssessor.com ©

Map ID #5
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #5
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Ag With House  Conventional
Living Space Bedrooms Bathrooms Total Rooms Year Built Year Remod Year Effct Value

1,320' 3 1.5   1950   $36,483

Roof Type
Flat
Gable
Gambrel

Hip
Mansard

PreStr Concrete
STL Truss
Dome

Roof Material
Built Up Tar & Gravel
Composition Shingles

Foam
Metal

Roll Composition
Slate
Tile

Wood Shingles
Asbestos Shingles

Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Exterior Wall
Aluminum
Artificial
Asbestos
Brick

Cedar Siding
Composite

Concrete Block
Concrete TiltUp
Drop Siding

Frame
Frame / Masonry
Hardboard Lap

SidingMasonry
Masonry / Frame

Metal
Perma ST
Plate Glass

PreCast Concrete
Redwood Siding

Stone
Stucco
Vinyl

Garage
1 Attached Garage
1 Detached Garage
2 Attached Garage
2 Detached Garage
3 Attached Garage
3 Detached Garage
4 Attached Garage
4 Detached Garage

Carport
No Garage
Storage Only
(Garage)Enclosed (Garage)

Interior Wall
Acoustical Ceiling

Drywall
Masonry
Metal
None
Painted
Paneling
Plaster
Plywood

Suspended Ceiling
Unfinished
Wall Board
Wall Paper

Condition
Average
Excellent
Good
Poor

Very Poor

2nd Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Heating / Air
Baseboard

Central Forced Heat
Central Heat & Air

Chl Pipe
Electric
Fireplace

Floor Furnace
Gas

No Heat
Solar
Steam
Stoves

Suspended
Unit

Window Unit
Wall Heat

Basement
Full Finished
3/4 Finished
1/2 Finished
1/4 Finished
Full Unfinished
1/4 Unfinished
1/2 Unfinished
3/4 Unfinished

No

Foundation
Brick

Concrete Block
Concrete Wall

Piers
Slab
Stone
Wood

Attic
None / No Unfinished
Finished    

REMARKS

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S10 NE BEG 1362.69' E & 50'S NW/C NE ON S
R/W LN OF HWY66, E208.71',S208.71,W208.71, N208.71 POB

Parcel Information
20877

Addition : Hinton 1012N11W
Block 12N
Lot 11W
Size : 0'

Owner(s)
JAQUES,CHARLES&GLENNETTE

16153 OLD 66 RD
TRUSTEES

HINTON OK, 730479660

Values
Assessed Land $1,221

Assessed Buildings $8,913
Assessed Other $0

TOTAL ASSESSED VALUE $10,134
Market Land $11,100

Market Buildings $81,026
Market Other $0

TOTAL MARKET VALUE $92,126
Exemption $1,000

Double Exemption $0
Tax $765.87

Parcel Location
16153 OLD 66 ROAD

Hinton

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

REMARKS

Parcel Features
Type Area Value

150' $842

Buildings
Building Sq Ft. Year Blt.

Conventional 2,065 1980

Provided by OkAssessor.com ©

Map ID #6
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #6
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Single Family  Conventional
Living Space Bedrooms Bathrooms Total Rooms Year Built Year Remod Year Effct Value

2,065' 3 2   1980   $104,890

Roof Type
Flat
Gable
Gambrel

Hip
Mansard

PreStr Concrete
STL Truss
Dome

Roof Material
Built Up Tar & Gravel
Composition Shingles

Foam
Metal

Roll Composition
Slate
Tile

Wood Shingles
Asbestos Shingles

Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Exterior Wall
Aluminum
Artificial
Asbestos
Brick

Cedar Siding
Composite

Concrete Block
Concrete TiltUp
Drop Siding

Frame
Frame / Masonry
Hardboard Lap

SidingMasonry
Masonry / Frame

Metal
Perma ST
Plate Glass

PreCast Concrete
Redwood Siding

Stone
Stucco
Vinyl

Garage
1 Attached Garage
1 Detached Garage
2 Attached Garage
2 Detached Garage
3 Attached Garage
3 Detached Garage
4 Attached Garage
4 Detached Garage

Carport
No Garage
Storage Only
(Garage)Enclosed (Garage)

Interior Wall
Acoustical Ceiling

Drywall
Masonry
Metal
None
Painted
Paneling
Plaster
Plywood

Suspended Ceiling
Unfinished
Wall Board
Wall Paper

Condition
Average
Excellent
Good
Poor

Very Poor

2nd Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Heating / Air
Baseboard

Central Forced Heat
Central Heat & Air

Chl Pipe
Electric
Fireplace

Floor Furnace
Gas

No Heat
Solar
Steam
Stoves

Suspended
Unit

Window Unit
Wall Heat

Basement
Full Finished
3/4 Finished
1/2 Finished
1/4 Finished
Full Unfinished
1/4 Unfinished
1/2 Unfinished
3/4 Unfinished

No

Foundation
Brick

Concrete Block
Concrete Wall

Piers
Slab
Stone
Wood

Attic
None / No Unfinished
Finished    

REMARKS

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S03 SE 5A SW/C SE

Parcel Information
22860

Rural Property
Township T12N
Range R11W

4 Acres

Owner(s)
DENNIS,DONNIE R & RITA

16142 OLD 66 RD.
HINTON OK, 730479660

Values
Assessed Land $1,672

Assessed Buildings $1,387
Assessed Other $0

TOTAL ASSESSED VALUE $3,059
Market Land $15,200

Market Buildings $12,607
Market Other $0

TOTAL MARKET VALUE $27,807
Exemption $1,000

Double Exemption $0
Tax $172.64

Parcel Location
16142 OLD 66

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

REMARKS

Parcel Features
Type Area Value

1440'

Buildings
Building Sq Ft. Year Blt.

Conventional 1,616 1940

Provided by OkAssessor.com ©

Map ID #7
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Single Family  Conventional
Living Space Bedrooms Bathrooms Total Rooms Year Built Year Remod Year Effct Value

1,616' 3 2   1940   $27,705

Roof Type
Flat
Gable
Gambrel

Hip
Mansard

PreStr Concrete
STL Truss
Dome

Roof Material
Built Up Tar & Gravel
Composition Shingles

Foam
Metal

Roll Composition
Slate
Tile

Wood Shingles
Asbestos Shingles

Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Exterior Wall
Aluminum
Artificial
Asbestos
Brick

Cedar Siding
Composite

Concrete Block
Concrete TiltUp
Drop Siding

Frame
Frame / Masonry
Hardboard Lap

SidingMasonry
Masonry / Frame

Metal
Perma ST
Plate Glass

PreCast Concrete
Redwood Siding

Stone
Stucco
Vinyl

Garage
1 Attached Garage
1 Detached Garage
2 Attached Garage
2 Detached Garage
3 Attached Garage
3 Detached Garage
4 Attached Garage
4 Detached Garage

Carport
No Garage
Storage Only
(Garage)Enclosed (Garage)

Interior Wall
Acoustical Ceiling

Drywall
Masonry
Metal
None
Painted
Paneling
Plaster
Plywood

Suspended Ceiling
Unfinished
Wall Board
Wall Paper

Condition
Average
Excellent
Good
Poor

Very Poor

2nd Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Heating / Air
Baseboard

Central Forced Heat
Central Heat & Air

Chl Pipe
Electric
Fireplace

Floor Furnace
Gas

No Heat
Solar
Steam
Stoves

Suspended
Unit

Window Unit
Wall Heat

Basement
Full Finished
3/4 Finished
1/2 Finished
1/4 Finished
Full Unfinished
1/4 Unfinished
1/2 Unfinished
3/4 Unfinished

No

Foundation
Brick

Concrete Block
Concrete Wall

Piers
Slab
Stone
Wood

Attic
None / No Unfinished
Finished    

REMARKS

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S03 SE SE LESS(6.76A)

Parcel Information
22859

Rural Property
Township T12N
Range R11W
153 Acres

Owner(s)
HELDERMON,LONNIE &

16178 OLD 66 RD
MARQUITTI

HINTON OK, 730479660

Values
Assessed Land $3,460

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $3,460
Market Land $31,451

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $31,451
Exemption $0

Double Exemption $0
Tax $290.1

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Jan 01, 1900 HELDERMON,JOSEPH T,E HELDERMON,LONNIE & $60,000 1700 168 90 W

Land Information
Classification Type Size Value

REB Crop 19 Acres $375.68/Acre
MOE Timber 25 Acres $46.52/Acre
MOE Native Pasture 26 Acres $94.77/Acre
MSC Native Pasture 9 Acres $189.56/Acre
MSC Crop 32 Acres $293.5/Acre
MSC Improved Pasture 42 Acres $228.29/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Ag Building 0 0000

Provided by OkAssessor.com ©

Map ID #8
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #8

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Out Building  Ag Building
Living Space Bedrooms Bathrooms Total Rooms Year Built Year Remod Year Effct Value

'    

 

Roof Type
Flat
Gable
Gambrel

Hip
Mansard

PreStr Concrete
STL Truss
Dome

Roof Material
Built Up Tar & Gravel
Composition Shingles

Foam
Metal

Roll Composition
Slate
Tile

Wood Shingles
Asbestos Shingles

Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Exterior Wall
Aluminum
Artificial
Asbestos
Brick

Cedar Siding
Composite

Concrete Block
Concrete TiltUp
Drop Siding

Frame
Frame / Masonry
Hardboard Lap

SidingMasonry
Masonry / Frame

Metal
Perma ST
Plate Glass

PreCast Concrete
Redwood Siding

Stone
Stucco
Vinyl

Garage
1 Attached Garage
1 Detached Garage
2 Attached Garage
2 Detached Garage
3 Attached Garage
3 Detached Garage
4 Attached Garage
4 Detached Garage

Carport
No Garage
Storage Only
(Garage)Enclosed (Garage)

Interior Wall
Acoustical Ceiling

Drywall
Masonry
Metal
None
Painted
Paneling
Plaster
Plywood

Suspended Ceiling
Unfinished
Wall Board
Wall Paper

Condition
Average
Excellent
Good
Poor

Very Poor

2nd Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Heating / Air
Baseboard

Central Forced Heat
Central Heat & Air

Chl Pipe
Electric
Fireplace

Floor Furnace
Gas

No Heat
Solar
Steam
Stoves

Suspended
Unit

Window Unit
Wall Heat

Basement
Full Finished
3/4 Finished
1/2 Finished
1/4 Finished
Full Unfinished
1/4 Unfinished
1/2 Unfinished
3/4 Unfinished

No

Foundation
Brick

Concrete Block
Concrete Wall

Piers
Slab
Stone
Wood

Attic
None / No Unfinished
Finished    

REMARKS

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S03 SE BEG 202.1'N SE/C SE W546' N530' E268'
N216' E278' S246' POB

Parcel Information
22862

Rural Property
Township T12N
Range R11W

1 Acres

Owner(s)
HELDERMON,LONNIE M & ANN

16178 OLD 66 RD
HINTON OK, 730479660

Values
Assessed Land $1,048

Assessed Buildings $8,225
Assessed Other $0

TOTAL ASSESSED VALUE $9,273
Market Land $9,530

Market Buildings $74,774
Market Other $0

TOTAL MARKET VALUE $84,304
Exemption $1,000

Double Exemption $0
Tax $693.74

Parcel Location
16178 OLD 66 ROAD

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

REMARKS

Parcel Features
Type Area Value

624' $6,483

Buildings
Building Sq Ft. Year Blt.

Conventional 1,628 1995

Provided by OkAssessor.com ©

Map ID #9
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #9

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Single Family  Conventional
Living Space Bedrooms Bathrooms Total Rooms Year Built Year Remod Year Effct Value

1,628' 3 2   1995   $98,149

Roof Type
Flat
Gable
Gambrel

Hip
Mansard

PreStr Concrete
STL Truss
Dome

Roof Material
Built Up Tar & Gravel
Composition Shingles

Foam
Metal

Roll Composition
Slate
Tile

Wood Shingles
Asbestos Shingles

Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Exterior Wall
Aluminum
Artificial
Asbestos
Brick

Cedar Siding
Composite

Concrete Block
Concrete TiltUp
Drop Siding

Frame
Frame / Masonry
Hardboard Lap

SidingMasonry
Masonry / Frame

Metal
Perma ST
Plate Glass

PreCast Concrete
Redwood Siding

Stone
Stucco
Vinyl

Garage
1 Attached Garage
1 Detached Garage
2 Attached Garage
2 Detached Garage
3 Attached Garage
3 Detached Garage
4 Attached Garage
4 Detached Garage

Carport
No Garage
Storage Only
(Garage)Enclosed (Garage)

Interior Wall
Acoustical Ceiling

Drywall
Masonry
Metal
None
Painted
Paneling
Plaster
Plywood

Suspended Ceiling
Unfinished
Wall Board
Wall Paper

Condition
Average
Excellent
Good
Poor

Very Poor

2nd Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Heating / Air
Baseboard

Central Forced Heat
Central Heat & Air

Chl Pipe
Electric
Fireplace

Floor Furnace
Gas

No Heat
Solar
Steam
Stoves

Suspended
Unit

Window Unit
Wall Heat

Basement
Full Finished
3/4 Finished
1/2 Finished
1/4 Finished
Full Unfinished
1/4 Unfinished
1/2 Unfinished
3/4 Unfinished

No

Foundation
Brick

Concrete Block
Concrete Wall

Piers
Slab
Stone
Wood

Attic
None / No Unfinished
Finished    

REMARKS

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S03 NE

Parcel Information
22857

Rural Property
Township T12N
Range R11W
175 Acres

Owner(s)
D.T.E LAND & CATTLE L.L.C
1212 SOUTH BROADWAY

HINTON OK, 73047

Values
Assessed Land $1,662

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $1,662
Market Land $15,107

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $15,107
Exemption $0

Double Exemption $0
Tax $139.34

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

MSC Crop 9 Acres $293.56/Acre
MSC Improved Pasture 9 Acres $227/Acre
MSC Native Pasture 9 Acres $189.56/Acre
MOE Native Pasture 38 Acres $94.76/Acre
MOE Timber 110 Acres $46.5/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #10
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #10
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Legal Description
T12N R11W S02 NE N/2 NE & N/2 NW OR (LTS 47) SEE
NOTES

Parcel Information
22848

Rural Property
Township T12N
Range R11W
169 Acres

Owner(s)
CRAIGHEAD,GARY R. TRUSTEE

PO BOX 295
GARY R. CRAIGHEAD REV TRUST

MUSTANG OK, 730640295

Values
Assessed Land $2,741

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $2,741
Market Land $24,918

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $24,918
Exemption $0

Double Exemption $0
Tax $229.83

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Dec 20, 2000 CRAIGHEAD,GARY & SUSAN CRAIGHEAD,GARY $33 2321 59 0.05 Q
Feb 18, 1997 BRISCOE,LENARD,TRUSTEECRAIGHEAD,GARY & SUSAN $45,000 2104 315 67.5 W

Land Information
Classification Type Size Value

GM Timber 84 Acres $86.21/Acre
GM Improved Pasture 84 Acres $210.43/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #11
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #11

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@



Map ID #12
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #12

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@



Map ID #13
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #13

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@



6/22/2015 Property Cards

http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=29743&RLid=1 1/1

Legal Description
T12N R11W S11 NW BEG 1857.5'W NE/C NW SEC 11 E304.5'
S429' W304.5' N429'

Parcel Information
29743

Rural Property
Township T12N
Range R11W

3 Acres

Owner(s)
JACKSON,JAMES L SUCC TR

P.O. BOX 293
MARJORIE JACKSON TRUST

EAKLY OK, 730360293

Values
Assessed Land $578

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $578
Market Land $5,250

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $5,250
Exemption $0

Double Exemption $0
Tax $48.43

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #14
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #14

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S11 NW NW LESS (13.18 AC FOR HWY) & LESS
(3 AC DESC AS BEG N429' TO POB)

Parcel Information
22927

Rural Property
Township T12N
Range R11W
140 Acres

Owner(s)
JACKSON,LEE& MARJORIE

P.O. BOX 293
TRUSTEE JAMES JAKSON TR

EAKLY OK, 730330293

Values
Assessed Land $4,005

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $4,005
Market Land $36,409

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $36,409
Exemption $0

Double Exemption $0
Tax $335.82

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

MOE Timber 7 Acres $46.57/Acre
MOE Native Pasture 9 Acres $94.78/Acre
MSC Crop 3 Acres $293.67/Acre
RO Timber 18 Acres $26.06/Acre
RO Native Pasture 8 Acres $53/Acre
MSC Crop 15 Acres $293.53/Acre
REB Native Pasture 8 Acres $242.5/Acre
REB Crop 72 Acres $376.57/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #15
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #15

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S11 NE NE LESS(17.41A)

Parcel Information
22926

Rural Property
Township T12N
Range R11W
142 Acres

Owner(s)
COWAN,ERIC

27928 JONES ROAD
GEARY OK, 730404107

Values
Assessed Land $2,944

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $2,944
Market Land $26,765

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $26,765
Exemption $0

Double Exemption $0
Tax $246.88

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Nov 22, 2011 HEILIGER,ELIZABETH JO COWAN,ERIC $175,000 2829 594595 262.5 W

Land Information
Classification Type Size Value

YA Native Pasture 2 Acres $235/Acre
MSC Native Pasture 21 Acres $189.52/Acre
REB Native Pasture 8 Acres $242.5/Acre
REB Crop 3 Acres $375.67/Acre
MOE Timber 10 Acres $46.5/Acre
MOE Native Pasture 41 Acres $94.76/Acre
MSC Timber 10 Acres $93/Acre
MSC Crop 47 Acres $297.19/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #16@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #16

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T12N R11W S11 NE BEG NW/C NE OF SAID SEC E ALG N LN
400', S1633.5', W400', N1633.5' TO POB

Parcel Information
22930

Rural Property
Township T12N
Range R11W

1 Acres

Owner(s)
FELTON,DANNY & ETALS(4)

17095 OLD 66 RD
HINTON OK, 730479530

Values
Assessed Land $1,223

Assessed Buildings $1,414
Assessed Other $0

TOTAL ASSESSED VALUE $2,637
Market Land $11,117

Market Buildings $12,854
Market Other $0

TOTAL MARKET VALUE $23,971
Exemption $0

Double Exemption $0
Tax $221.1

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

REMARKS

Parcel Features
Type Area Value

1600' $755

Buildings
Building Sq Ft. Year Blt.

Manufactured Housing 1,216 1995

Provided by OkAssessor.com ©

Map ID #17@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #17

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Ag With House  Manufactured Housing
Living Space Bedrooms Bathrooms Total Rooms Year Built Year Remod L x W Value

1,216'   1995 76 x 16 $11,686

Roof Type
Flat
Gable
Gambrel

Hip
Mansard

PreStr Concrete
STL Truss
Dome

Roof Material
Built Up Tar & Gravel
Composition Shingles

Foam
Metal

Roll Composition
Slate
Tile

Wood Shingles
Asbestos Shingles

Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Exterior Wall
Aluminum
Artificial
Asbestos
Brick

Cedar Siding
Composite

Concrete Block
Concrete TiltUp
Drop Siding

Frame
Frame / Masonry
Hardboard Lap

SidingMasonry
Masonry / Frame

Metal
Perma ST
Plate Glass

PreCast Concrete
Redwood Siding

Stone
Stucco
Vinyl

Garage
1 Attached Garage
1 Detached Garage
2 Attached Garage
2 Detached Garage
3 Attached Garage
3 Detached Garage
4 Attached Garage
4 Detached Garage

Carport
No Garage
Storage Only
(Garage)Enclosed (Garage)

Interior Wall
Acoustical Ceiling

Drywall
Masonry
Metal
None
Painted
Paneling
Plaster
Plywood

Suspended Ceiling
Unfinished
Wall Board
Wall Paper

Condition
Average
Excellent
Good
Poor

Very Poor

2nd Flooring
Carpet

Ceramic Tile
Concrete
Earth

Hardwood
Marble
Parquet
Pine

Plywood
Terrazo
Vinyl Tile

Tile
Wood

Heating / Air
Baseboard

Central Forced Heat
Central Heat & Air

Chl Pipe
Electric
Fireplace

Floor Furnace
Gas

No Heat
Solar
Steam
Stoves

Suspended
Unit

Window Unit
Wall Heat

Basement
Full Finished
3/4 Finished
1/2 Finished
1/4 Finished
Full Unfinished
1/4 Unfinished
1/2 Unfinished
3/4 Unfinished

No

Foundation
Brick

Concrete Block
Concrete Wall

Piers
Slab
Stone
Wood

Attic
None / No Unfinished
Finished    

REMARKS

Provided by OkAssessor.com ©
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6/22/2015 Property Cards

http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22852&RLid=1 1/1

Legal Description
T12N R11W S02 SE S/2 SE LESS(2A)

Parcel Information
22852

Rural Property
Township T12N
Range R11W
64 Acres

Owner(s)
LAWRENCE,RICK E. & KARA S.

23851 RT 66 N
WEATHERFORD OK, 730963090

Values
Assessed Land $1,104

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $1,104
Market Land $10,036

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $10,036
Exemption $0

Double Exemption $0
Tax $92.58

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Jan 14, 2015 BUFFINGTON,BRIAN &
JANICE

LAWRENCE,RICK E. & KARA
S.

$195,000 2959 396** 292.5 W
Nov 22, 2011 HEILIGER,ELIZABETH JO BUFFINGTON,BRIAN &

JANICE
$155,000 2829 642

643**
232.5 W

Land Information
Classification Type Size Value

GM Improved Pasture 11 Acres $208.82/Acre
YA Native Pasture 15 Acres $235/Acre
MSC Native Pasture 8 Acres $189.5/Acre
MOE Timber 3 Acres $46.67/Acre
MOE Native Pasture 27 Acres $94.74/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #19@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #20
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http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22850&RLid=1 1/1

Legal Description
T12N R11W S02 SE LOT 1 NE SE

Parcel Information
22850

Rural Property
Township T12N
Range R11W
23 Acres

Owner(s)
LAWRENCE,RICK E. & KARA S.

23851 RT 66 N
WEATHERFORD OK, 730963090

Values
Assessed Land $218

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $218
Market Land $1,985

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $1,985
Exemption $0

Double Exemption $0
Tax $18.32

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

GM Timber 23 Acres $86.3/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #21@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #22
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6/22/2015 Property Cards

http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22851&RLid=1 1/1

Legal Description
T12N R11W S02 NE SW NE OR(W 40A LT 3) SEE NOTES

Parcel Information
22851

Rural Property
Township T12N
Range R11W
40 Acres

Owner(s)
CRAIGHEAD,GARY R. TRUSTEE

PO BOX 295
GARY R. CRAIGHEAD REV TRUST

MUSTANG OK, 730640295

Values
Assessed Land $417

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $417
Market Land $3,790

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $3,790
Exemption $0

Double Exemption $0
Tax $34.96

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Dec 20, 2000 CRAIGHEAD,GARY & SUSAN CRAIGHEAD,GARY $33 2321 59 0.05 Q

Land Information
Classification Type Size Value

WTRC Native Pasture 40 Acres $94.75/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #22@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #23

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@



6/22/2015 Property Cards

http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22854&RLid=1 1/1

Legal Description
T12N R11W S02 NE E12.71A OF LT 3

Parcel Information
22854

Rural Property
Township T12N
Range R11W
12 Acres

Owner(s)
SEIGLE,M (DEC)
PO BOX 2348

C/O WYLIE J NEAL
BROKEN ARROW OK, 740122348

Values
Assessed Land $47

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $47
Market Land $423

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $423
Exemption $0

Double Exemption $0
Tax $3.91

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

GM Timber 12 Acres $90.58/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #23@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #24
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http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22845&RLid=1 1/1

Legal Description
T12N R11W S01 NW LT 9

Parcel Information
22845

Rural Property
Township T12N
Range R11W
41 Acres

Owner(s)
REESE,CHAD C. &KELLI C. &

1508 QUAIL LAKE WAY
NUCKOLS,ROBERT C. & JAN A.

MUSTANG OK, 730647238

Values
Assessed Land $812

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $812
Market Land $7,382

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $7,382
Exemption $0

Double Exemption $0
Tax $68.1

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

GM Improved Pasture 31 Acres $210.52/Acre
GM Timber 3 Acres $85.67/Acre
GM Timber 7 Acres $85.57/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #24@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #26
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http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22846&RLid=1 1/1

Legal Description
T12N R11W S01 SW LT 10

Parcel Information
22846

Rural Property
Township T12N
Range R11W
56 Acres

Owner(s)
REESE,CHAD C. & KELLI C. &

1508 QUAIL LAKE WAY
NUCKOLS,ROBERT C. & JAN A.

MUSTANG OK, 730647238

Values
Assessed Land $1,421

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $1,421
Market Land $12,921

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $12,921
Exemption $0

Double Exemption $0
Tax $119.18

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

YA Improved Pasture 20 Acres $281.5/Acre
GM Native Pasture 9 Acres $174.33/Acre
GM Improved Pasture 27 Acres $211.93/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #25@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #27
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http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22844&RLid=1 1/1

Legal Description
T12N R11W S01 NW LTS 8 & 11

Parcel Information
22844

Rural Property
Township T12N
Range R11W
81 Acres

Owner(s)
REESE,CHAD C. & KELLI C. &

1508 QUAIL LAKE WAY
NUCKOLS,ROBERT C. & JAN A.

MUSTANG OK, 730647238

Values
Assessed Land $1,888

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $1,888
Market Land $17,166

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $17,166
Exemption $0

Double Exemption $0
Tax $158.33

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Aug 30, 2006 HAMBY,KATHERINE A
&G.RAY &

REESE,CHAD C. & KELLI C.
&

$150,000 2590 754762 225 W

Land Information
Classification Type Size Value

GM Improved Pasture 80 Acres $211.06/Acre
YA Improved Pasture 1 Acres $281/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #26@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #28
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http://caddo.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=22933&RLid=1 1/1

Legal Description
T12N R11W S12 NW NW

Parcel Information
22933

Rural Property
Township T12N
Range R11W
160 Acres

Owner(s)
REBDEB, LLC

2521 NW GRAND BOULEVARD
AN OKLAHOMA LIMITED LIABILITY
OKLAHOMA CITY OK, 731164109

Values
Assessed Land $3,571

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $3,571
Market Land $32,463

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $32,463
Exemption $0

Double Exemption $0
Tax $299.43

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

MOE Improved Pasture 17 Acres $113.53/Acre
MOE Native Pasture 4 Acres $94.75/Acre
MOE Timber 11 Acres $46.55/Acre
YA Improved Pasture 44 Acres $281.48/Acre
MSC Native Pasture 6 Acres $189.5/Acre
MSC Timber 9 Acres $93/Acre
MSC Improved Pasture 38 Acres $227/Acre
GM Improved Pasture 24 Acres $208.83/Acre
YA Native Pasture 7 Acres $235/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #27@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Map ID #29
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Legal Description
T12N R11W S01 NE LTS 6 & 7

Parcel Information
22843

Rural Property
Township T12N
Range R11W
87 Acres

Owner(s)
REESE,CHAD & KELLI &
1508 QUAIL LAKE WAY

ROBERT NUCKOLS & JAN
MUSTANG OK, 730647238

Values
Assessed Land $1,403

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $1,403
Market Land $12,753

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $12,753
Exemption $0

Double Exemption $0
Tax $117.64

Parcel Location
0

Hinton School Distrcit (V2)

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

GM Improved Pasture 43 Acres $208.84/Acre
GM Timber 44 Acres $85.75/Acre

REMARKS

Parcel Features
Type Area Value

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

Map ID #28@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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http://blaine.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=000001301135000400&RLid=5 1/1

Legal Description
SE 351311 150AC 967250 JOURNAL ENTRY 9/27/07, 1056
700 WD 123010

Parcel Information
000035013011000400

Rural Property
Township T13N
Range R11W
150 Acres

Deed Book : 1056    |    Deed Page : 700

Owner(s)
THOMPSON, RICK REVOC TRUST

6600 OAK HERITAGE TRAIL
EDMOND OK, 730250000

Values
Assessed Land $2,246

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $2,246
Market Land $20,419

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $20,419
Exemption $0

Double Exemption $0
Tax $160.87

Parcel Location
0 00235

Geary School District

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Dec 28, 2010 O'NEAL LAND LIMITED PART THOMPSON, RICK REVOC
TRST

$449500 1056 700 674.25 WD
Nov 15, 2006 PROPPS, MARGIE ETAL O'NEAL LAND LIMITED PART $136000 949 324 204 WD

Land Information
Classification Type Size Value

Wet Alluvial Land Crop 49 Acres $47/Acre
Wet Alluvial Land Timber & Waste 74 Acres $47/Acre

Rough Broken Land Timber & Waste 27 Acres $14/Acre

REMARKS

Parcel Features
Type Size Year Built

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
LOTS 3,4,5, & 6 OF SW 361311 105A. 664600/604 CORR
QCD 915460 FA 5/16/05

Parcel Information
000036013011000300

Rural Property
Township T13N
Range R11W
105 Acres

Deed Book : 664    |    Deed Page : 600/0

Owner(s)
SHAWVER, JOYCE M LIVING TRUST

RT 1 BOX 100
GEARY OK, 730400000

Values
Assessed Land $3,097

Assessed Buildings $0
Assessed Other $0

TOTAL ASSESSED VALUE $3,097
Market Land $28,155

Market Buildings $0
Market Other $0

TOTAL MARKET VALUE $28,155
Exemption $0

Double Exemption $0
Tax $221.81

Parcel Location
0 00239

Geary School District

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value

Canadian Fine SL Crop 19 Acres $72/Acre
Wann Soils Crop 14 Acres $60/Acre

Canadian Fine SL Improved Pasture 36 Acres $72/Acre
Wet Alluvial Land Native Pasture 32 Acres $47/Acre

Rough Broken Land Timber & Waste 4 Acres $14/Acre

REMARKS

Parcel Features
Type Size Year Built

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Map ID #32
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Legal Description
SE 361311 160A. 664600/604 CORR QCD JOYCE M.
SHAWVER & CARA JEAN WILLIAMS, TRUSTEES, OR THEIR
SUCCESSORS IN TRUST, UNDER THE JOYCE M. SHAWVER
LIVING TRUST, DATED JUNE 8, 1992

Parcel Information
000036013011000400

Rural Property
Township T13N
Range R11W
160 Acres

Deed Book : 664    |    Deed Page : 600/0

Owner(s)
SHAWVER, JOYCE M LIVING TRUST

RT 1 BOX 100
GEARY OK, 730409766

Values
Assessed Land $6,377

Assessed Buildings $0
Assessed Other $920

TOTAL ASSESSED VALUE $7,297
Market Land $57,973

Market Buildings $0
Market Other $8,360

TOTAL MARKET VALUE $66,333
Exemption $0

Double Exemption $0
Tax $522.59

Parcel Location
0 00240

Geary School District

Sales Information
Date From To Sale Amount Book Page Stamps Inst

Land Information
Classification Type Size Value
Reinach VFSL Crop 107 Acres $79/Acre

Canadian Fine SL Crop 9 Acres $72/Acre
Wann Soils Improved Pasture 24 Acres $60/Acre

Wet Alluvial Land Improved Pasture 16 Acres $47/Acre
Wet Alluvial Land Native Pasture 4 Acres $47/Acre

REMARKS

Parcel Features
Type Size Year Built

Barn Pole 110 x 52 1982

Buildings
Building Sq Ft. Year Blt.

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T13N R10W S31 NW4 A#1PT NW4 LT 1 & PT LT 2 & E2 NW4
BEG NE/C TH S2640 W2190 N350 W450 N2290 E2640 TPB
OGS LT 1 40.87 LT 2 40 .62 E2 NW4 80.00  3.62 A#2
MCCANN 157.87 A TOTAL

Parcel Information
090036075
Block 000
Lot 000

Township T13N
Range R10W
Section 31

157.87 Acres

Owner(s)
BRISCOE,BETTY LOU TRUSTEE#
BRISCOE,BETTY LOU 2007 LIV TRU

PO BOX 81
GEARY OK, 730400000

Values
Market Land $18,593

Market Buildings $106,858
TOTAL MARKET VALUE $125,451

Exemption $1,000
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

Aug 22, 2007 $0 3369 608 BRISCOE,BETTY LOU
Sep 30, 2002 $0 2622 68 BRISCOE,HAROLD L DECEASED

Land Information
1 Acres Site

24.69 Acres Native Pasture
75 Acres Native Pasture

12.36 Acres Cultivated Land
9.49 Acres Timber
4 Acres Native Pasture
10 Acres Cultivated Land
7 Acres Timber

14.33 Acres Cultivated Land

REMARKS

Provided by OkAssessor.com ©

Parcel Features
Enclosed Porch, Soli
Raised Slab Porch wi

DG
OB

BARN
OB

Buildings
Building Sq Ft. Year Blt.

SingleFamily Residence 1,456 1937

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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SingleFamily Residence (090036075)
Living Space Bedrooms Bathrooms Rooms Value Year Built Year Remod

1,456' 1 5 $55,148 1937

Building Use

Roof Material
Builtup Rock
Clay Tile

Clay Tile or Concrete Tile
Composition Roll

Composition Shingle
Concrete Tile

Galvanized Metal
Metal, Formed Seams
Metal, Preformed

Plastic Tile
Slate

Wood Shake
Wood Shingle

 

Cooling / Heating
Veneer, Brick

Ceiling Radiant Electric
Electric Baseboard
Electric Radiant Heat

Floor Furnace
Floor Radiant, Hot Water

Forced Air Furnace
Radiators, Steam

Warmed & Cooled Air
Heat Pump

Evaporated Cooler with Ducts
Refrigerated Air using Heating

DuctsRefrigerated Air with Ducts
 

Quality
Low

Low + 5
Low + 7
Fair

Fair + 1
Fair + 3
Fair + 5
Fair + 6
Fair + 9
Average

Average + 3
Average + 5
Average + 6
Average + 7

Condition
Worn Out

Worn Out + 5
Badly Worn

Badly Worn + 5
Badly Worn + 9

Average
Average + 5

Good
Very Good
Excellent

 

Garage
Attached Garage
Detached Garage
Builtin Garage

Carport, Flat Roof
Carport, Gable Roof
Subterranean Garage

 

Primary Wall
Frame, Hardboard Sheets
Frame, Metal or Vinyl Siding

Frame, Plywood
Frame, Plywood or Hardboard

Frame, Siding, Metal
Frame, Siding, Vinyl
Frame, Siding, Wood

Frame, Stucco
Frame, Synthetic Plaster
Frame, Wood Shingle

Rustic Log
Veneer, Brick

Veneer, Masonry
Veneer, Stone

Masonry, Adobe Block
Masonry, Common Brick
Masonry, Concrete Block

Masonry, Face Brick or Stone
Masonry, Poured Concrete
Masonry, Stone on Block

 

 

  REMARKS

Provided by OkAssessor.com ©

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Legal Description
T13N R10W S31 NW4 A#2PT NW4 BEG SW/C TH N350 E450
S350 W 450 TPB

Parcel Information
090036074
Block 000
Lot 000

Township T13N
Range R10W
Section 31

Owner(s)
MCCANN,WILLIAM & SUSAN

P O BOX 85
GEARY OK, 730400000

Values
Market Land $5,790

Market Buildings $0
TOTAL MARKET VALUE $5,790

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

Land InformationREMARKS

Provided by OkAssessor.com ©

Parcel Features
DRIVEWAYGRAVEL

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371313-000000-000002

090036076Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 3
Neighborhood

RR

300014 - Zone C Maple/Calumet/Geary Rural

Property Class

T13N R10W S31 SW4 A#2-PT SW4 BEG NW/C TH E450 S60 SW N260 TPB

Tax Area 60 - JI-80 R

Parcel Location

Legal Description

S:\VISUAL PHOTOS\2013-03-26 VISUALS- 13-10-03-26-13\VISUALS

3/27/2013

REAL - Real PropertyProperty Type

Image Date

MCCANN,WILLIAM & SUSAN
P O BOX 85
GEARY OK    73040-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 1.64 - Acres

101,363

0
103,988

2,625

0
107,990

105,365

73,201 71,069

12% 12%
8,784 8,528
1,000 0
7,784 8,528

66.7400 66.7400
520.00 569.00

2,625
CANADIAN COUNTYC001
COUNTY GENERAL 88.5810.3915.6
COUNTY SCHOOL 35.474.166.2
COUNTY HEALTH 13.301.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL 26.513.114.7
GEARYS080
GENERAL 308.9736.2454.3
BUILDING 44.165.187.8
SINKING 52.016.109.1

Map ID #36



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N06/19871478-455 01478 455

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

8,528 569.00MCCANN,WILLIAM & SUSAN 602014 107,990 0

8,122 544.00MCCANN,WILLIAM & SUSAN 602013 99,751 0

7,735 516.00MCCANN,WILLIAM & SUSAN 602012 93,668 0

7,367 521.00MCCANN,WILLIAM & SUSAN 602011 93,668 0

7,016 425.00MCCANN,WILLIAM & SUSAN 602010 93,668 0

6,682 405.20MCCANN,WILLIAM & SUSAN 602009 76,303 0

6,364 402.01MCCANN,WILLIAM & SUSAN 602008 76,303 0

6,061 367.54MCCANN,WILLIAM & SUSAN 602007 76,303 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 Single-Family
Residence Average Fair 2,0121987 2,012

50% Frame,
Plywood or
Hardboard 50%
Veneer, Stone

100% Warmed &
Cooled Air

FRAME
FIREPLACE 11

Carport, Gable
Roof 324324

Attached Images

Image ID

Image Date

36638
7/15/2009

Sketch Image. Saved : 07/10/2013 10:57:03A

Image ID

Image Date

36637
6/26/2008

D:\Terra\Photos\090\036\076-01.jpg
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Legal Description
T13N R10W S31 SW4 A#1PT SW4 BEING SW4 LYING W OF
HWY R/W LESS & EXC BEG NW/C TH E450' S60' SW TO W
SEC LINE N260' TPB OGS LO T 3 40.37A OGS LOT 4 40.12A
E2 SW4 80.00A LESS 1.64A 158.85A 5.81A 153.04A 4.42A
148.62A

Parcel Information
090036080
Block 000
Lot 000

Township T13N
Range R10W
Section 31

143.73 Acres

Owner(s)
BRISCOE,BETTY LOU TRUSTEE#
BRISCOE,BETTY LOU 2007 LIV TRU

PO BOX 81
GEARY OK, 730400000

Values
Market Land $55,961

Market Buildings $0
TOTAL MARKET VALUE $55,961

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

Aug 22, 2007 $0 3369 608 BRISCOE,BETTY LOU
Sep 30, 2002 $0 2622 68 BRISCOE,HAROLD L DECEASED

Land Information
1.36 Acres Native Pasture

118.77 Acres Cultivated Land
2.49 Acres Timber
21.11 Acres Native Pasture

REMARKS

Provided by OkAssessor.com ©

Parcel Features

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Map ID #37



6/22/2015 Property Cards

http://canadian.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=090036079&RLid=1 1/1

Legal Description
T13N R10W S31 SW4 A#5PT SW4 BEG 734.35'W SE/C TH
NE1639.32' N426.75' SW299.86' SW211.9' SW981.76'
SW529.61' SW36.75'E53.73' TPB (LEGAL DOES NOT DRAW
CORRECTLY AT THE END)

Parcel Information
090036079
Block 000
Lot 000

Township T13N
Range R10W
Section 31
4.89 Acres

Owner(s)
STATE OF OKLAHOMA

200 NE 21ST ST
OKLAHOMA CITY OK, 731050000

Values
Market Land $1,882

Market Buildings $0
TOTAL MARKET VALUE $1,882

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

May 11, 1992 $15,602 1739 821

Land Information
0.89 Acres Native Pasture
4 Acres Cultivated Land

REMARKS

Provided by OkAssessor.com ©

Parcel Features

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Map ID #38



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371313-000000-000004

090036078Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 3
Neighborhood

RA

300014 - Zone C Maple/Calumet/Geary Rural

Property Class

T13N R10W S31 SW4 A#4-PT SW4 BEG 732'W OF SE/C TH E705' N W116' CURVR 443.7' NE899.1' N266.6' SW768.3' SWLY
CURVR 871.4' TPB H WY 281 EASEMENT

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

COPELAND,JUANITA
601 NORTH CADDELL WAY
MUSTANG OK    73064-4201

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 4.42 - Acres

0

0
137

137

0
137

0

137 137

12% 12%
16 16

0 0
16 16

66.7400 66.7400
1.00 1.00

137
CANADIAN COUNTYC001
COUNTY GENERAL .1610.3915.6
COUNTY SCHOOL .064.166.2
COUNTY HEALTH .021.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL .053.114.7
GEARYS080
GENERAL .5436.2454.3
BUILDING .085.187.8
SINKING .096.109.1

Map ID #39



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N06/19962002-772 TREASURER(SQUIRES) 02002 772

N12/1940159-93 0159 93

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

16 1.00COPELAND,JUANITA 602014 137 0

16 1.00COPELAND,JUANITA 602013 137 0

16 1.00COPELAND,JUANITA 602012 137 0

16 1.00COPELAND,JUANITA 602011 137 0

16 1.00COPELAND,JUANITA 602010 137 0

16 0.97COPELAND,JUANITA 602009 137 0

16 1.01COPELAND,JUANITA 602008 137 0

16 0.97COPELAND,JUANITA 602007 137 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371313-000000-000003

090036077Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 3
Neighborhood

RA

300014 - Zone C Maple/Calumet/Geary Rural

Property Class

T13N R10W S31 SW4 A#3-PT SW4 BEG SE/C, TH W27' NW116' CURV'R 443.7' NE899.1' S1169.8' TPB.

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

GARRISON,TERRAL & SANDY
17187 CR 1060
HINTON OK    73047-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 5.81 - Acres

0

0
2,649

2,649

0
2,649

0

2,649 2,649

12% 12%
318 318

0 0
318 318

66.7400 66.7400
21.00 21.00

2,649
CANADIAN COUNTYC001
COUNTY GENERAL 3.2710.3915.6
COUNTY SCHOOL 1.314.166.2
COUNTY HEALTH .491.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL .983.114.7
GEARYS080
GENERAL 11.4036.2454.3
BUILDING 1.635.187.8
SINKING 1.926.109.1

Map ID #40



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

No12/20083513-0196 BODE,JOHN W & DENISE A 650,0003513 196

No12/20083516-0683 BODE,JOHN W & DENISE A 03516 683

204/19921324-75 216,5001324 75

N390-511 0390 511

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

318 21.00GARRISON,TERRAL & SANDY 602014 2,649 0

318 21.00GARRISON,TERRAL & SANDY 602013 2,649 0

318 21.00GARRISON,TERRAL & SANDY 602012 2,649 0

318 22.00GARRISON,TERRAL & SANDY 602011 2,649 0

318 19.00GARRISON,TERRAL & SANDY 602010 2,649 0

318 19.28GARRISON,TERRAL & SANDY 602009 2,649 0

318 20.09BODE,JOHN W & DENISE A 602008 2,649 0

318 19.28BODE,JOHN W & DENISE A 602007 2,649 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

361062-000000-000005

090067485Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

6 - 12N - 10W - 2
Neighborhood

EXG

91210 - Rural 12-10

Property Class

T12N R10W S06 NW4 A#5-PT NW4 BEG 449.27'E NW/C TH E53.73' SW'RLY & W'RLY 656.61' NE174.16' NE CURV'L 430.49'
TPB.

Tax Area 16 - JI-161-V2

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

STATE OF OKLAHOMA
DEPT TRANS/OFF LAND ACQUISIT
200 NE 21ST ST
OKLAHOMA CITY OK    73105-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 0.54 - Acres

0

0
0

0

0
0

0

0 0

12% 12%
0 0
0 0
0 0

94.2600 94.2600
0.00 0.00

0
CANADIAN COUNTYC001
COUNTY GENERAL .0010.3911.0
COUNTY SCHOOL .004.164.4
COUNTY HEALTH .001.561.7
HINTONS161
GENERAL .0036.4138.6
BUILDING .005.205.5
SINKING .0021.9923.3
CADDO-KIOWAV002
VO-TECH GENERAL .0010.4311.1
VO-TECH BUILDING .001.041.1
HINTON EMERGENCY MEDICALE300
EMERGENCY MEDICAL .003.083.3

Map ID #41



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N08/19921787-325 PETTIGREW,GARNER & VIOLET L 1,0001787 325

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

0 0.00STATE OF OKLAHOMA 162014 0 0

0 0.00STATE OF OKLAHOMA 162013 0 0

0 0.00STATE OF OKLAHOMA 162012 0 0

0 0.00STATE OF OKLAHOMA 162011 0 0

0 0.00STATE OF OKLAHOMA 162010 0 0

0 0.00STATE OF OKLAHOMA 162009 0 0

0 0.00STATE OF OKLAHOMA 162008 0 0

0 0.00STATE OF OKLAHOMA 162007 0 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



6/22/2015 Property Cards

http://canadian.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=090031091&RLid=1 1/1

Legal Description
T12N R10W S06 NW4 A#2PT NW4 BEING OGS LOT 4 LESS &
EXC B EG 714.2'E & 280.3'S OF NW/C TH S100' E100' N100'
W100' TPB AND LESS & EXCEPT BEG 449.27'E NW/C TH E
53.73' SW'RLY & W'RLY 656.61' NE174 .16' NE CURV'L
430.49' TPB.

Parcel Information
090031091
Block 000
Lot 000

Township T12N
Range R10W
Section 06
47.47 Acres

Owner(s)
4G'S LAND & CATTLE LP

17187 CR 1060
HINTON OK, 730360000

Values
Market Land $9,151

Market Buildings $1,500
TOTAL MARKET VALUE $10,651

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

Dec 28, 2012 $0 3967 724 GARRISON,TERRAL & SANDY
Nov 15, 2007 $325,000 3393 244 WILLIAMS,REBECCA E TR#
Jul 27, 2005 $0 3092 159 WILLIAMS,REBECCA ELAINE
Oct 15, 2004 $180,000 2987 134 PETTIGREW,VIOLET LAVERNE
Sep 22, 2004 $0 2974 218 PETTIGREW,GARNER

Land Information
15.09 Acres Cultivated Land
4 Acres Native Pasture
11 Acres Native Pasture
4 Acres Native Pasture

13.38 Acres Timber

REMARKS

Provided by OkAssessor.com ©

Parcel Features
SHED
BARN

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Map ID #42



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/19/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

361062-000000-000003

090031092Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

6 - 12N - 10W - 2
Neighborhood

EXU

91210 - Rural 12-10

Property Class

T12N R10W S06 NW4 A#3-PT NW4 BEG 714.2'E & 280.3'S OF NW/ C TH S100' E100' N100' W100' TPB

Tax Area 16 - JI-161-V2

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

SW BELL TELEPHONE CO
621 N ROBINSON ROOM 400
OKLA CITY OK    73102-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 0.23 - Acres

0

0
0

0

0
0

0

0 0

12% 12%
0 0
0 0
0 0

94.2600 94.2600
0.00 0.00

0
CANADIAN COUNTYC001
COUNTY GENERAL .0010.3911.0
COUNTY SCHOOL .004.164.4
COUNTY HEALTH .001.561.7
HINTONS161
GENERAL .0036.4138.6
BUILDING .005.205.5
SINKING .0021.9923.3
CADDO-KIOWAV002
VO-TECH GENERAL .0010.4311.1
VO-TECH BUILDING .001.041.1
HINTON EMERGENCY MEDICALE300
EMERGENCY MEDICAL .003.083.3

Map ID #43



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/19/2015

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

0 0.00SW BELL TELEPHONE CO 162014 0 0

0 0.00SW BELL TELEPHONE CO 162013 0 0

0 0.00SW BELL TELEPHONE CO 162012 0 0

0 0.00SW BELL TELEPHONE CO 162011 0 0

0 0.00SW BELL TELEPHONE CO 162010 0 0

0 0.00SW BELL TELEPHONE CO 162009 0 0

0 0.00SW BELL TELEPHONE CO 162008 0 0

0 0.00SW BELL TELEPHONE CO 162007 0 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 Single-Family
Residence 

Attached Images

Image ID

Image Date

31592
7/30/2004

Sketch Image. Saved : 07/18/2012 09:20:33A



6/22/2015 Property Cards

http://canadian.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=090036073&RLid=1 1/1

Legal Description
T13N R10W S31 NE4 A#2PT NE4 BEING ALL NE4 LESS &
EXC BEG NE/C TH W457.7' SW1429.7' SE20' SW300' NW20'
SW71.2 SWLY CURV L1102 'SW117.6 E2046' N TPB & LESS
BEG 324.77'E SW/C OF NE4 TH E159.79' NE 218.4' NE184.6'
NE1006.56' NW20' NE400' SE20' NE650' NW20' NE150' SE 20'
NE462.24' W237.72' SW129.1' SW300' SW800.25' SW1024.86'
SW780.77 ' TPB.

Parcel Information
090036073
Block 000
Lot 000

Township T13N
Range R10W
Section 31
67.56 Acres

Owner(s)
BRISCOE,BETTY LOU TRUSTEE#
BRISCOE,BETTY LOU 2007 LIV TRU

PO BOX 81
GEARY OK, 730400000

Values
Market Land $4,040

Market Buildings $0
TOTAL MARKET VALUE $4,040

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

Aug 22, 2007 $0 3369 608 BRISCOE,BETTY LOU
Sep 30, 2002 $0 2622 68 BRISCOE,HAROLD L DECEASED

Land Information
3 Acres Timber

57.22 Acres Native Pasture
7.34 Acres Timber

REMARKS

Provided by OkAssessor.com ©

Parcel Features

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Map ID #44



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371311-000000-000005

090077824Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 1
Neighborhood

EXG

91310 - Rural 13-10

Property Class

T13N R10W S31 NE4 A#5-PT NE4 BEG 324.77'E SW/C OF NE4 TH E139.79' NE411.48' SE20' NE1006.56' NW20' NE400' SE20'
NE650' NW20' NE150'SE20' NE462.24' W237.72' SW129.1' SW300' SW800.25' SW1024.86' SW780.77' TPB.

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

STATE OF OKLAHOMA
DEPT TRANS/OFF LAND ACQUISIT
200 NE 21ST ST
OKLAHOMA CITY OK    73105-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 12.53 - Acres

0

0
814

814

0
814

0

0 0

12% 12%
0 0
0 0
0 0

66.7400 66.7400
0.00 0.00

814
CANADIAN COUNTYC001
COUNTY GENERAL .0010.3915.6
COUNTY SCHOOL .004.166.2
COUNTY HEALTH .001.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL .003.114.7
GEARYS080
GENERAL .0036.2454.3
BUILDING .005.187.8
SINKING .006.109.1

Map ID #45



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N04/19951940-0204 BRISCOE,HAROLD & B 01940 204

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

0 0.00STATE OF OKLAHOMA 602014 814 0

0 0.00STATE OF OKLAHOMA 602013 814 0

0 0.00STATE OF OKLAHOMA 602012 814 0

0 0.00STATE OF OKLAHOMA 602011 814 0

0 0.00STATE OF OKLAHOMA 602010 814 0

0 0.00STATE OF OKLAHOMA 602009 814 0

0 0.00STATE OF OKLAHOMA 602008 814 0

0 0.00STATE OF OKLAHOMA 602007 814 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/19/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371311-000000-000003

090036071Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 1
Neighborhood

EXG

91310 - Rural 13-10

Property Class

T13N R10W S31 NE4 A#3-PT NE4 BEG 2154'W OF SE/C TH W20' N E226.28' NELY CURVR 185.2' SE20' SWLY ON CURV 184
6' SW218.4' TPB

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

STATE OF OKLAHOMA
DEPT TRANS/OFF LAND ACQUISIT
200 NE 21ST ST
OKLAHOMA CITY OK    73105-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 0.19 - Acres

0

0
0

0

0
0

0

0 0

12% 12%
0 0
0 0
0 0

66.7400 66.7400
0.00 0.00

0
CANADIAN COUNTYC001
COUNTY GENERAL .0010.3915.6
COUNTY SCHOOL .004.166.2
COUNTY HEALTH .001.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL .003.114.7
GEARYS080
GENERAL .0036.2454.3
BUILDING .005.187.8
SINKING .006.109.1

Map ID #46



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/19/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N05/194820M-596 020 596

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

0 0.00STATE OF OKLAHOMA 602014 0 0

0 0.00STATE OF OKLAHOMA 602013 0 0

0 0.00STATE OF OKLAHOMA 602012 0 0

0 0.00STATE OF OKLAHOMA 602011 0 0

0 0.00STATE OF OKLAHOMA 602010 0 0

0 0.00STATE OF OKLAHOMA 602009 0 0

0 0.00STATE OF OKLAHOMA 602008 0 0

0 0.00STATE OF OKLAHOMA 602007 0 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371311-000000-000004

090073383Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 1
Neighborhood

EXG

91310 - Rural 13-10

Property Class

T13N R10W S31 NE4 A#4-PT NE4 BEG 919.48'W & 687.07' S NE/C TH SW400' NE177.55' NE100' NE177.55' TPB.

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

STATE OF OKLAHOMA
DEPT TRANS/OFF LAND ACQUISIT
200 NE 21ST ST
OKLAHOMA CITY OK    73105-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 0.55 - Acres

0

0
36

36

0
36

0

0 0

12% 12%
0 0
0 0
0 0

66.7400 66.7400
0.00 0.00

36
CANADIAN COUNTYC001
COUNTY GENERAL .0010.3915.6
COUNTY SCHOOL .004.166.2
COUNTY HEALTH .001.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL .003.114.7
GEARYS080
GENERAL .0036.2454.3
BUILDING .005.187.8
SINKING .006.109.1

Map ID #47



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N03/19941871-97 BODE,JOHN W & DENISE A 3501871 97

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

0 0.00STATE OF OKLAHOMA 602014 36 0

0 0.00STATE OF OKLAHOMA 602013 36 0

0 0.00STATE OF OKLAHOMA 602012 36 0

0 0.00STATE OF OKLAHOMA 602011 36 0

0 0.00STATE OF OKLAHOMA 602010 36 0

0 0.00STATE OF OKLAHOMA 602009 36 0

0 0.00STATE OF OKLAHOMA 602008 36 0

0 0.00STATE OF OKLAHOMA 602007 36 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371311-000000-000001

090036072Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 1
Neighborhood

RA

300014 - Zone C Maple/Calumet/Geary Rural

Property Class

T13N R10W S31 NE4 A#1 PT NE4 BEG NE/C, TH W457.7' ETC.

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

GARRISON,TERRAL & SANDY
17187 CR 1060
HINTON OK    73047-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 79.17 - Acres

0

0
4,789

4,789

0
4,789

0

4,789 4,789

12% 12%
575 575

0 0
575 575

66.7400 66.7400
38.00 38.00

4,789
CANADIAN COUNTYC001
COUNTY GENERAL 5.9210.3915.6
COUNTY SCHOOL 2.374.166.2
COUNTY HEALTH .891.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL 1.773.114.7
GEARYS080
GENERAL 20.6336.2454.3
BUILDING 2.955.187.8
SINKING 3.476.109.1

Map ID #48



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

No12/20083513-0196 BODE,JOHN W & DENISE A 650,0003513 196

No12/20083516-0683 BODE,JOHN W & DENISE A 03516 683

N04/19921732-650 216,5001732 650

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

575 38.00GARRISON,TERRAL & SANDY 602014 4,789 0

575 39.00GARRISON,TERRAL & SANDY 602013 4,789 0

575 38.00GARRISON,TERRAL & SANDY 602012 4,789 0

575 41.00GARRISON,TERRAL & SANDY 602011 4,789 0

575 35.00GARRISON,TERRAL & SANDY 602010 4,789 0

575 34.87GARRISON,TERRAL & SANDY 602009 4,789 0

575 36.32BODE,JOHN W & DENISE A 602008 4,789 0

575 34.87BODE,JOHN W & DENISE A 602007 4,789 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



6/22/2015 Property Cards

http://canadian.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=090036081&RLid=1 1/1

Legal Description
T13N R10W S31 SE4 A#2PT SE4 BEG 1860.85'N OF SW/C TH
NE1 02.14' NE737.2' W324.77' S TPB.

Parcel Information
090036081
Block 000
Lot 000

Township T13N
Range R10W
Section 31
2.88 Acres

Owner(s)
BRISCOE,BETTY LOU TRUSTEE#
BRISCOE,BETTY LOU 2007 LIV TRU

PO BOX 81
GEARY OK, 730400000

Values
Market Land $187

Market Buildings $0
TOTAL MARKET VALUE $187

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

Aug 22, 2007 $0 3369 608 BRISCOE,BETTY LOU
Sep 30, 2002 $0 2622 68 BRISCOE,HAROLD L DECEASED
Feb 05, 1992 $0 1722 240
Dec 31, 1969 $0 186 46
Dec 31, 1969 $0 1205 272

Land Information
2.88 Acres Native Pasture

REMARKS

Provided by OkAssessor.com ©

Parcel Features

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Map ID #49



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371314-000000-000005

090077825Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 4
Neighborhood

EXG

91310 - Rural 13-10

Property Class

T13N R10W S31 SE4 A#5-PT SE4 BEG 1434.1'N SW/C OF SE4 TH N426.75' NE102.14' NE737.2' E139.79' SW190.42' SE20'
SW1096.76' TPB.

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

STATE OF OKLAHOMA
DEPT TRANS/OFF LAND ACQUISIT
200 NE 21ST ST
OKLAHOMA CITY OK    73105-0000

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 3.64 - Acres

0

0
334

334

0
334

0

0 0

12% 12%
0 0
0 0
0 0

66.7400 66.7400
0.00 0.00

334
CANADIAN COUNTYC001
COUNTY GENERAL .0010.3915.6
COUNTY SCHOOL .004.166.2
COUNTY HEALTH .001.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL .003.114.7
GEARYS080
GENERAL .0036.2454.3
BUILDING .005.187.8
SINKING .006.109.1

Map ID #50



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N04/19951940-0204 BRISCOE,HAROLD & B 01940 204

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

0 0.00STATE OF OKLAHOMA 602014 334 0

0 0.00STATE OF OKLAHOMA 602013 334 0

0 0.00STATE OF OKLAHOMA 602012 334 0

0 0.00STATE OF OKLAHOMA 602011 334 0

0 0.00STATE OF OKLAHOMA 602010 334 0

0 0.00STATE OF OKLAHOMA 602009 334 0

0 0.00STATE OF OKLAHOMA 602008 334 0

0 0.00STATE OF OKLAHOMA 602007 334 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



6/22/2015 Property Cards

http://canadian.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=090036082&RLid=1 1/1

Legal Description
T13N R10W S31 SE4 A#3PT SE4 BEG 2154'W OF NE/C TH
SW198. 6' NW20' NE190.42' E20' TPB (PT OF LEGAL
EXTENDS INTO NE4 ON DEED)

Parcel Information
090036082
Block 000
Lot 000

Township T13N
Range R10W
Section 31

Owner(s)
STATE OF OKLAHOMA

200 NE 21ST ST
OKLAHOMA CITY OK, 731050000

Values
Market Land $0

Market Buildings $0
TOTAL MARKET VALUE $0

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

May 01, 1948 $0 20 596

Land InformationREMARKS

Provided by OkAssessor.com ©

Parcel Features

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

The information must be accepted and used by the recipient with the understanding that the data was developed and collected
only for the purpose of establishing fair market value for ad valorem taxation. Although changes may be made periodically to the
tax laws, administrative rules and similar directives, these changes may not always be incorporated in the material on this web
site.

The CANADIAN County Assessor's Office assumes no liability for any damages incurred, whether directly or indirectly, incidental,
punitive or consequential, as a result of any errors, omissions or discrepancies in any information published on this web site or by
any use of this web site.

The CANADIAN County Assessor's Office has made every effort to insure the accuracy of the data contained on this web site;
however, this material may be slightly dated which could have an impact on its accuracy.

Assessment Data Primary Image

371314-000000-000004

090036083Account

Parcel ID

Cadastral ID

Owners Name

Situs

Subdivision

Lot/Block

Sec/Twn/Rng

 / 

31 - 13N - 10W - 4
Neighborhood

RA

300014 - Zone C Maple/Calumet/Geary Rural

Property Class

T13N R10W S31 SE4 A#4-PT SE4 BEG 1169.8'N OF SW/C TH N266 .6' NE1295.5' E108' SW1583.3' TPB 281 HWY EASEMENT

Tax Area 60 - JI-80 R

No Image On File

Parcel Location

Legal Description

REAL - Real PropertyProperty Type

Image Date

COPELAND,JUANITA
601 NORTH CADDELL WAY
MUSTANG OK    73064-4201

Valuation Tax Detail (Millages)

Land Value

Improvements

Mobile Home

Fair Market Value

Exemptions

Taxable Value - Capped

Assement Ratio

Gross Assessed

Net Assessed

Tax Rate

Estimated Taxes

2015 2014 % Mills Dollars

Lot Size 3.31 - Acres

0

0
103

103

0
103

0

103 103

12% 12%
12 12

0 0
12 12

66.7400 66.7400
1.00 1.00

103
CANADIAN COUNTYC001
COUNTY GENERAL .0010.3915.6
COUNTY SCHOOL .004.166.2
COUNTY HEALTH .001.562.3
GEARY EMERGENCY MEDICALE100
EMERGENCY MEDICAL .003.114.7
GEARYS080
GENERAL .0036.2454.3
BUILDING .005.187.8
SINKING .006.109.1

Map ID #52



CANADIAN
Data provided by MATT WEHMULLER County Assessor

Property Information -  Date 08/18/2015

CodePriceDateGrantorInstrument

Sale History

PageBook

N06/19962002-774 TREASURER(SQUIRES) 02002 774

N08/1943159-94 0159 94

Billed History

Billed TaxTaxable ValueExemptionsTotal ValueTax AreaBilled OwnerTax Year

12 1.00COPELAND,JUANITA 602014 103 0

12 1.00COPELAND,JUANITA 602013 103 0

12 1.00COPELAND,JUANITA 602012 103 0

12 1.00COPELAND,JUANITA 602011 103 0

12 1.00COPELAND,JUANITA 602010 103 0

12 0.73COPELAND,JUANITA 602009 103 0

12 0.76COPELAND,JUANITA 602008 103 0

12 0.73COPELAND,JUANITA 602007 103 0

Residential Improvements
Total AreaBase AreaHVACExterior WallYearImprovement Type Condition Quality Card

1 None



6/22/2015 Property Cards

http://canadian.oklahoma.usassessor.com/Shared/scripts/printCard.php?id=090036084&RLid=1 1/1

Legal Description
T13N R10W S31 SE4 A#1PT SE4 BEING ALL SE4 LYING
EAST OF HWY R/O/W

Parcel Information
090036084
Block 000
Lot 000

Township T13N
Range R10W
Section 31

150.08 Acres

Owner(s)
GARRISON,TERRAL & SANDY

17187 CR 1060
HINTON OK, 73047

Values
Market Land $23,604

Market Buildings $0
TOTAL MARKET VALUE $23,604

Exemption $0
Double Exemption $0

Tax $0.01

Parcel Location

Sales Information
Date Sale Amount Book Page Grantor

Dec 10, 2008 $650,000 3513 196 BODE,JOHN W & DENISE A
Dec 10, 2008 $0 3516 683 BODE,JOHN W & DENISE A
Apr 09, 1992 $216,500 1732 650

Land Information
40 Acres Native Pasture
50 Acres Native Pasture
16 Acres Timber
7.08 Acres Native Pasture
37 Acres Cultivated Land

REMARKS

Provided by OkAssessor.com ©

Parcel Features

Buildings
Building Sq Ft. Year Blt.

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Map ID #53



Map ID #54



Map ID #55





OKLAHOMA DEPARTMENT OF TRANSPORTATION 

EC-1408A JP 26360(04) 

U.S. 281 over South Canadian River 

Blaine, Canadian, and Caddo Counties 

 

20 

 

 UTILITIES 

The following utilities can be found within the study area. 

*AT&T owns a parcel in the study area, however specific information about the utility type was unavailable. 

Communications 

Utility Type Phone & Fiber 

Name and Address of Owner 
Hinton Telephone Co. 

200 W Main, Hinton, OK 73047 

Contact  Tim Pratt, (405)542-3211, timp@hintonet.net 

General Location 
Sec.1 T12N R11W, Sec.2 T12N R11W, Sec.3 T12N R11W, Sec.10 T12N R11W,  

Sec.11 T12N R11W 

Communications 

Utility Type *Unknown 

Name and Address of Owner 
AT&T/Southwestern Bell 

2501 Purdue Ave, Oklahoma City, OK 73128 

Contact Jerry Rhodes (405)315-8312, jr5236@att.com 

General Location Sec. T12N R10W (old recon: Sec. 2 T12N R11W, Sec.11 T12N R11W) 

Communications 

Utility Type Fiber 

Name and Address of Owner 
Windstream 

2300 S. First Place, Broken Arrow, OK 74012 

Contact Roy Varner, office: (918)451-3406, cell: (918)605-5101, roy.varner@windstream.com 

General Location Sec.10 T12N R11W 

Communications 

Utility Type Fiber 

Name and Address of Owner 
Dobson Technologies 

13900 N. Portland Avenue #200, Oklahoma City, OK 73134 

Contact Justin Cobb, (405)242-1000, justin.cobb@dobsontechnologies.com 

General Location Sec.10 T12N R11W, Sec.11 T12N R11W, Sec.2 T12N R11W, Sec.1 T12N R11W 

Communications 

Utility Type Phone 

Name and Address of Owner 
Pioneer Telephone Cooperative 

PO Box 539, Kingfisher OK, 73750 

Contact Blake Callaham, (405)375-0255, cell: (405)368-5111, bacallaham@ptci.com 

General Location 
Sec.26 T13N R11W, Sec.35 T13N R11W, Sec.36 T13N R11W, Sec.31 T13N R10W, 

Sec.1 T12N R11W, Sec.6 T12N R10W 

Oil & Gas 

Utility Type Pipelines 

Name and Address of Owner 
EnLink  

480 Cedar S. Courtney Road, Calumet, OK 75201 

Contact  Clifton Sublett, (405)593-9273, Clifton.sublett@enlink.com 

General Location 

Sec.25 T13N R11W, Sec.36 T13N R11W, Sec.1 T12N R11W, Sec.1 T12N R11W, Sec.6 

T12N R10W, Sec.31 T13N R10W, Sec.4 T12N R11W, Sec.33 T13N R11W, Sec.5 T12N 

R10W, Sec.26 T13N R11W, Sec.35 T13N R11W, Sec.2 T12N R11W, Sec.13 T12N 

R11W, Sec.15 T12N R11W, Sec.3 T12N R11W 
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 CULTURAL RESOURCES 

A Project Reconnaissance Review for the study area was conducted by the ODOT Cultural Resources 

Program in February 2009. An updated reconnaissance review was conducted by CP&Y in June and 

July of 2015. The report includes any occurrences of historic properties and/or structures, 

archaeological sites, and historic cemeteries. Please see the attached report for additional 

information. 

Oil & Gas 

Utility Type Pipelines & Well Sites 

Name and Address of Owner 
Enogex (Enable Midstream) 

16655 N. Rockwell Avenue, Edmond OK, 73012 

Contact  Cole Rogers, (405)640-6447, cole.rogers@enablemidstream.com 

Location Sec.1 T12N R11W, Sec.6 T12N R10W, Sec.31 T12N R10W, Sec.5 T12N R10W 

Oil & Gas 

Utility Type Pipelines 

Name and Address of Owner 
ONEOK Field Services/El Reno 

12436 US-81, El Reno, OK 73036 

Contact  Rodney Eischen, (405)756-2605, cell: (405)520-0744, reischen@oneok.com 

General Location 
Sec.29 T13N R10W, Sec.30 T13N R10W, Sec.31 T13N R10W, Sec.32 T13N R10W, 

Sec.5 T12N R10W, Sec.6 T12N R10W 

Oil & Gas 

Utility Type Pipelines 

Name and Address of Owner 
Devon Energy Production 

333 West Sheridan, Oklahoma City, OK 73102 

Contact Paul Nicholson, (405)228-8755, cell: (817)774-7955, paul.nicholson@devon.com 

General Location 
Sec.3 T12N R11W, Sec.2 T12N R11W, Sec.11 T12N R11W, Sec.1 T12N R11W, Sec.6 

T12N R10W 

Oil & Gas 

Utility Type Pipelines 

Name and Address of Owner 
Mustang Fuel/Waukomis 

9800 N. Oklahoma Avenue, Oklahoma City, OK 73114 

Contact Jeff Cart, (405)615-2788, jeff.cart@mustangfuel.com 

General Location Sec.36 T13N R11W, Sec.2 T12N R11W, Sec.1 T12N R11W, Sec.12 T12N R11W 

Electricity 

Utility Type Electric 

Name and Address of Owner 
Caddo Electric Co-Op 

OK-152, Binger, OK 73009 

Contact  Bryant Parks,(405)656-9167, cell: (405)687-1010, bryantp@caddoelectric.com 

General Location 
Sec. 2 T12N R11W, Sec.11 T12N R11W, Sec.12 T12N R11W, Sec.1 T12N R11W, 

Sec.6 T12N R10W 

Electricity 

Utility Type Electric 

Name and Address of Owner  
PSO 

2800 W. Frisco Road, Chickasha OK 73023 

Contact Todd Palesano, (405)222-7628, tdpalesano@aep.com 

General Location Sec.10 T12N R11W 
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4.1 HISTORIC PROPERTIES/STRUCTURES 

4.1.1 Properties and districts listed in the National Register of Historic Places (NRHP) 

The project is located along a portion of the Bridgeport Hill-Hydro Route 66 Segment, which is a 

17.7-mile long stretch of roadway and its associated features that is listed in the NRHP (NR ID # 

04000129). 

4.1.2 Properties and districts eligible to be listed in the NRHP 

The Bridgeport Bridge is located along the NRHP-listed Bridgeport Hill-Hydro Road 66 Segment, but 

is also individually eligible for the NRHP. 

4.1.3 Segments of Route 66 eligible to be listed in the NRHP 

The project is located along a portion of the Bridgeport Hill-Hydro Route 66 Segment, which is a 

17.7-mile long stretch of roadway and its associated features that is listed in the NRHP (NR ID # 

04000129). 

4.1.4 Historic Bridges listed in the NRHP 

There are no historic bridges listed in the NRHP within this study area. 

4.1.5 Historic Bridges eligible to be listed in the NRHP 

The Bridgeport Bridge (identified within the NRHP nomination as Feature 3; NBI #04085) is located 

along the NRHP-listed Bridgeport Hill-Hydro Route 66 Segment, but has also been determined as 

individually eligible for the NRHP. The Tower Bridge (identified within the NRHP nomination as 

Feature 4; NBI #04076) and the bridge identified as Feature 2 (NBI #03896) are both contributing 

resources to the NRHP-listed Bridgeport Hill-Hydro Route 66 Segment. 

4.2 ARCHEOLOGICAL SITES 

4.2.1 Prehistoric and historic archaeological sites recorded with the Office of the Oklahoma 

Archaeological Society (OAS) 

There are no archaeological sites located within the reconnaissance corridor. 

4.2.2 Early historic “GLO” sites  

There are no GLOs recorded in either the 1873-74 original survey, or in a 1902 dependent re-survey 

in the study area. 

4.2.3 Previous cultural resource studies  

Don Henry conducted an archeological survey for AT&T cable line in 1990 in a portion of the study 

area. No archeological sites were recorded in the study area during the course of this survey. 
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4.3 HISTORIC CEMETERIES 

There were no historic cemeteries identified within the study area. 
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Figure 4.1: Cultural Resources Study Area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ODOT CULTURAL RESOURCES PROGRAM 

PROJECT RECONNAISSANCE REVIEW 
 

County:   Canadian 

Project No:   NBI 04085 

J/P No:   23399(04) 

Project Description:   Bridge at US-281 at South Canadian River with approaches. 

Reconnaissance Corridor Description: Corridor extends approximately one mile either side of the Canadian 

River.  Project corridor is 300 feet wide on western side of US 281 and 

400 feet wide on eastern side.  Expands to approximately 1500 feet to the 

south and east. 

Topographic Quadrangle: Geary South (1979) 

Prepared By: S. Sundermeyer 

Date of File Review: 29 January 2009 

Date of Field Reconnaissance:   11 February 2009 

1 File Review (Previously Identified Cultural Resources in the Reconnaissance Corridor): 

  State Archeological Site Files at Oklahoma Archeological Survey 

  SHPO’s NRHP list and Determination of Eligibility (DOE) list 

  Oklahoma Historic Bridge Survey 

2 Results of File Review: 

 NRHP Eligibility of Existing Bridge(s) in Reconnaissance Corridor: 

  None 

 NRHP Status:  NRHP eligible  Assessed not NRHP eligible  Non-Assessed 

 

 SHPO NRHP/DOE listed Properties in Reconnaissance Corridor:  

  None 

  Structure  District  Archaeological site  Other 

 Location:         

 

Comments: The existing bridge, Structure #0902 0000X,  and the entire roadbed in the project area are 

contributing elements to the NRHP listed Bridgeport Hill-Hydro Route 66 Segment 

Historic District (NRHP # 04000129). The bridge is the longest and most historic Route  

66 Bridge in the State and is the major element of the Historic District as well as being 

individually eligible for listing on the NRHP.  The bridge is considered to be the crown 

jewel of Historic Route 66 in Oklahoma and is also significant on a National level.  The 

bridge is likely one of the longer original steel truss span bridges remaining on Historic 

Route 66 in the Nation.  The Department can expect a strong interest in the project from 

Local, State and National level Route 66 and Historic Preservation groups including the 

Advisory Council on Historic Preservation (ACHP).  Preservation of Route 66 is 

becoming a major concern of Historic Preservation groups across the Nation, including 

Oklahoma which retains some of the better preserved segments.  The Department can 

expect  these groups will advocate preservation, rehabilitation and continued use of the 

bridge.   A detailed structural analysis will be expected to detail the structural problems 

with the bridge and to justify why the bridge cannot be rehabilitated and requires 

replacement.  A detailed 4(f) evaluation will need to be completed and should include all 

alternative analyses as well as project justification.   Even with construction of a new 

bridge on an offset alignment, the Department will need to be prepared to justify why the 

Historic bridge could not remain open to traffic (closing the bridge to traffic will be an 

adverse effect).    The setting of the bridge is also extremely important to the historic 

significance of the bridge and the Historic District.  A new bridge constructed within the 

view scape of the existing bridge will be an adverse effect to the Bridge and the Historic 

District.     

 

 Archeological Sites in Reconnaissance Corridor:  

  None 

 Trinomial:         



  

 Type:  Prehistoric  20
th

 Century  19
th

 Century  Other 

 NRHP Status:  NRHP eligible  Assessed not NRHP eligible  Non-Assessed 

 Location:         

 Comments:       

 

 
Potential Cultural Resources in 

Reconnaissance Corridor:   

Non-recorded, non-NRHP assessed cultural resources, identified 

during archival file review that may be present in recon corridor.   

  None 

 Source:  GLO map  OAS map  Aerial photograph  Other 

 Type:  Prehistoric  20
th

 Century  19
th

 century  Other 

 Location:   . 

 Comments: . 

 

 

Previous Cultural Resources Surveys 

in Reconnaissance Corridor: 

Surveys identified during archival file review and the quantity, type, 

and NRHP assessment of cultural resources defined.   

  None  

 Comments: Don Henry For AT & T cable, 1990. 

3 Windshield Assessment of Corridor: 

 Potential NRHP Eligibility of Non-Assessed Existing Bridge(s):    

  None 

  Low potential for eligibility  Moderate potential for eligibility 

  High potential for eligibility   

 

Comments: Structure 0902 0000X is a Camelback Pony truss bridge constructed in 1933.  The 

bridge is eligible for inclusion in the NRHP and is a major contributing element of the 

NRHP listed Bridgeport Hill-Hydro Route 66 Segment Historic District. 

 

 By Potential for NRHP Eligibility, Total Number of Structures 45 Years or Older Present in Recon Corridor:   

  None 

 2 Low potential for eligibility       Moderate potential for eligibility 

       High potential for eligibility       NRHP District Potential 

 

Comments: Quonset Hut near intersection in northern project area and barn near south end of 

project area 

 

 Potential Archaeological Sites Observed:   

  None 

 Type:  Prehistoric  20
th

 Century  19
th

 Century  Other 

 Comments: Concrete plant ruins at northern end of reconnaissance area. 

 

 Areas Potentially Supporting Prehistoric Archaeological Sites:   

  None 

 

Comments: Much of the reconnaissance corridor is in floodplain setting.  Prehistoric sites in the 

immediate area are recorded on upland and terrace settings overlooking the South 

Canadian River. 

 

Attached Reconnaissance Map 

All cultural resources indentified by the file review and windshield assessment are color coded accordingly on the 

attached Quad map(s). 

 

NRHP Assessed Resources:   
Not eligible:  Yellow 



  

NRHP or DOE listed:  Red 

 

Non-NRHP Assessed Resources: 
Low NRHP Potential:  Green 

Moderate/Unknown NRHP Potential:  Blue 

High NRHP Potential:   Red 
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 SOCIAL AND ECONOMIC IMPACTS AND ENVIRONMENTAL JUSTICE 

5.1 POPULATION TRENDS 

The study area intersects three counties: Blaine, Canadian and Caddo. As shown in the table below, the population 

of Blaine and Caddo County declined between 1980 and 2014. In contrast the population of Canadian County grew 

by 56.4 percent during the same period of time. 

 

 

 

 

 

 

 

 

Source: US Census, 1980–2010 

The population of Canadian County is projected to grow by 113.7% between 2000 and 2050. During that same 

period of time, Caddo County is expected to experience modest growth of 1.5%. The population of Blaine County is 

projected to continue to decline. 

Projected Population of Blaine, Caddo, and Canadian County, 2000-2040 
  

Jurisdiction 2000 2010 2020 2030 2040 2050 
Percent Change 

2000-2040 

Blaine 11,976 11,943 9,814 9,721 9,628 9,534 -20.4% 

Caddo 30,150 29,600 30,448 30,500 30,552 30,604 1.5% 

Canadian 87,697 115,541 133,468 151,440 169,413 187,385 113.7% 
Source: Oklahoma Department of Commerce, “2012 Demographic State of the State Report” 

5.2 ENVIRONMENTAL JUSTICE  

Executive Order (EO) 12898, “Federal Action to Address Environmental Justice in Minority Populations and Low-

Income Populations”, requires each federal agency to “make achieving environmental justice part its mission by 

identifying and addressing, as appropriate disproportionately high and adverse human health or environmental 

effects of its programs, policies, and activities on minority populations and low income populations”. The study area 

for environmental justice analysis is comprised of the census block groups and census blocks that intersect the 

reconnaissance area. Based on an analysis of census data there are no minority or low income populations in the 

study area.  

5.2.1 Median income 

When calculating whether a census block group contains a low-income population, the US Department of Health and 

Human Services’ (DHHS) poverty guidelines are often used. The 2015 DHHS poverty guideline for a family of four is 

$24,250. Comparing this poverty guideline to the median household incomes in 2013 (the most recent year that 

Population of Blaine, Caddo, and Canadian Counties, 1980-2010 

Jurisdiction 1980 1990 2000 2010 2014 

Percent Change 

1980-2010 

Blaine 13,443 11,470 11,976 11,943 9,917 -26.2% 

Caddo 30,905 29,550 30,150 29,600 29,317 -5.4% 

Canadian 56,452 74,409 87,697 115,541 129,582 56.4% 
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income data is available) of the block groups and tracts that intersect the study area, no block group exhibited a 

median household income at or below the poverty guideline. 

Source: US Census, 2009-2013 ACS, “Median Household Income in 2013 Inflation-Adjusted Dollars” and “Selected Social Characteristics in the United States” 

(Tables B19013 and S1101). 

 

 

5.2.2 Race and Ethnicity 

The population of the census blocks that encompass the study area is 43 people. There are no racial or ethnic 

minority residents in the study area.  

Source: US Census, 2010, SF1, “Race, Combination of Two or More Races, and Non-Hispanic or Latino” (P9) 

The census block groups that intersect the study area are more populous and more diverse than that of the census 

blocks contained within the study area. In 2010, 42.4 percent of people (3,965 individuals) residing in the block 

groups were members of an ethnic or racial minority group. One block group is an environmental justice community. 

58.2 percent of residents in Census Tract 1616, Block Group 1 (Caddo County) are ethnic or racial minority 

individuals. 

 

 

 

Median Household Income, Number of Households, and Household Size for Census Tracts in Study Area, 2009-2013 

Census Tract Block Group 
Median Household 

Income (2013 $) 

Number of 

Households 

Average  

Household Size 

1616 1 $40,500 412 2.7 

 2 $45,833 828 2.9 

3001 2 $55,588 310 3 

9590 2 $39,762 492 2.1 

Race and Ethnicity in the Study Area by Census Tract, Block Group, and Blocks, 2010 

Census 

Tract 

Block 

Group 

Census 

Block 

Total 

Population 

Not Hispanic or Latino 
Hispanic 

or 

Latino 

(any 

race) 

Percent  

Ethnic/Racial 

Minority 
White 

Alone 

Black or 

African 

American 

Alone 

American 

Indian or 

Alaskan 

Native 

Alone 

Asian 

Alone 

Native 

Hawaiian 

or Pacific 

Islander 

Alone 

Other 

Race 

Two 

or 

More 

Races 

1616 1 1000 0 0 0 0 0 0 0 0 0 0.0% 

    1001 8 8 0 0 0 0 0 0 0 0.0% 

  2 2000 0 0 0 0 0 0 0 0 0 0.0% 

    2001 5 5 0 0 0 0 0 0 0 0.0% 

    2002 2 2 0 0 0 0 0 0 0 0.0% 

    2009 4 4 0 0 0 0 0 0 0 0.0% 

3001 2 2090 7 7 0 0 0 0 0 0 0 0.0% 

    2095 5 5 0 0 0 0 0 0 0 0.0% 

    2122 1 1 0 0 0 0 0 0 0 0.0% 

    2129 8 8 0 0 0 0 0 0 0 0.0% 

9590 2 2249 3 3 0 0 0 0 0 0 0 0.0% 

    2250 0 0 0 0 0 0 0 0 0 0.0% 

Total Study Area 43 43 0 0 0 0 0 0 0 0.0% 
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Source: US Census 2010, Summary File 1, “Race, Combination or Two Races, and Not Hispanic or Latino” (P9) 

 

 

 

Race/Ethnicity in the Study Area by Block Group and Census Tract, 2010 

 

County 

    Not Hispanic or Latino     

Census 

Tract 

Block 

Group 

White 

Alone 

Black or 

African 

American 

American 

Indian or 

Alaska Native 

Alone 

Asian 

Alone 

Native 

Hawaiian 

or Pacific 

Islander 

Oher 

Race 

Two 

or 

More 

Races 

Hispanic 

or 

Latino 

(any 

race) 

Percent  

Ethnic/Racial 

Minority 

Caddo 1616 1 236 7 99 2 0 0 29 191 58.2% 

    2 2,302 339 133 5 0 2 124 715 36.4% 

Blaine 9590 2 849 15 256 0 0 0 44 117 33.7% 

Canadian 3001 2 658 6 120 2 0 0 33 30 22.5% 

Total     4045 367 608 9 0 2 230 1,053 35.9% 
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Figure 5.1: Socioeconmic and Environmental Justice Study A
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 HAZARDOUS WASTE/LUST SITES 

6.1 HAZARDOUS WASTE SITES 

A database search of potential hazardous waste sites within one mile of the study area was 

conducted by GeoSearch on July 8, 2015. Numerous federal, state, and tribal databases were 

searched for potential hazardous waste sites that could potentially affect the project. A summary of 

these sites is shown in the table below. The complete database search report is attached. 

 See Environmental Constraints Maps 

6.2 LUST SITES 

Based on the GeoSearch Radius Report and a file review with the Oklahoma Corporation 

Commission (OCC), there was no evidence of Leaking Underground Storage Tanks (LUST) found 

within 1/8th of a mile of the study area. 

Map 

ID* 

Database Name Site ID # Distance (miles) 

and Direction 

from Site 

Site Name Address 

1 TIERII 4Y2QZJ0213XC 0.001 NE BOB & SON OIL CO. HALL B#2-

34 

Sec 34-12N-10W 

Hinton OK 73742 

 

1 TIERII 4XRQH4024J9S 0.001 NE BOB & SON OIL CO. HALL B#2-

34 

Sec 34-12N-10W 

Hinton OK 73742 

 

1 TIERII 5L89UT01KB4W 0.001 NE BOB & SON OIL CO. HALL B#2-

34 

Sec 34-12N-10W 

Hinton OK 73742 

 

2 TIERII 70NKLL0FUYED 0.001 NE DEVON ENERGY- RICHARDSON 

1-2H (JACKSON) 

2-011W-012N  

RURAL 73047 

 

3 FRSOK 110025515761 0.001 NE RIVERVIEW SCHOOL  GEARY SOUTH 

 

4 RCRANGR06 OKD982551905 0.06 SE SOUTHWESST MTR FRT INC 

 

HWY 281 & 140 HINTON 

OK 73047 

 

4 UAST 810434 0.06 SE HINTON COUNTRY INN HWY 281 & I-40 HINTON 

OK 73047 

 

5 UAST 820749 0.25 S LOVE’S TRAVEL STOP #385 4400 N BROADWAY 

HINTON OK 73047 

 

5 UAST 807097 0.25 S BISCUIT HILL INC I-40 & HWY 281 

4400 N BROADWAY 

HINTON OK 73047 

 

5 LUAST 0807097 0.25 S BISCUIT HILL INC I-40 & HWY 281  

4400 N BROADWAY 

HINTON OK 73047 
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6.3 CURRENT AND ABANDONED COAL MINES 

Based on a query by the Oklahoma Department of Mines, there are no current or abandoned coal 

mines within the study area (Johnson, 1979).  
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Disclaimer
This report was designed by GeoSearch to meet or exceed the records search requirements of the All Appropriate Inquires Rule (40 CFR
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information provided by GeoSearch.
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US 281
Bridgeport, Canadian County, Oklahoma 

USGS Quadrangle: Geary South, OK
Target Property Geometry: Area

Target Property Longitude(s)/Latitude(s):
(-98.352333, 35.530065), (-98.348971, 35.530057), (-98.348961, 35.531350), (-98.339426, 35.531331), 
(-98.331953, 35.531257), (-98.328390, 35.531272), (-98.326120, 35.531628), (-98.324470, 35.532651), 
(-98.317645, 35.539043), (-98.309443, 35.547106), (-98.307348, 35.549023), (-98.305637, 35.550354), 
(-98.304926, 35.551178), (-98.303688, 35.553464), (-98.301423, 35.557877), (-98.298962, 35.561955), 
(-98.298288, 35.562479), (-98.301170, 35.563900), (-98.303264, 35.561296), (-98.304248, 35.560250), 
(-98.309313, 35.559209), (-98.317736, 35.557729), (-98.325482, 35.556542), (-98.329347, 35.555766), 
(-98.335629, 35.552149), (-98.343436, 35.547199), (-98.349466, 35.543341), (-98.352077, 35.540033), 
(-98.352395, 35.538524), (-98.352408, 35.537671), (-98.352458, 35.535484), (-98.352458, 35.535484), 
(-98.352333, 35.530065)

County/Parish Covered:
Caddo (OK) , Blaine (OK) , Canadian (OK) 

Zipcode(s) Covered:
Calumet OK: 73014
Geary OK: 73040
Hinton OK: 73047

State(s) Covered:
OK

*Target property is located in Radon Zone 3.
Zone 3 areas have a predicted average indoor radon screening level less than 2 pCi/L 
(picocuries per liter).

This report may have unlocatable records. Please see the Unlocatables Report, attached to this file.
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Target Property Summary



FEDERAL LISTING

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

AEROMETRIC INFORMATION RETRIEVAL SYSTEM / AIR FACILITY
SUBSYSTEM

AIRSAFS 0 0 TP/AP

BIENNIAL REPORTING SYSTEM BRS 0 0 TP/AP

CLANDESTINE DRUG LABORATORY LOCATIONS CDL 0 0 TP/AP

EPA DOCKET DATA DOCKETS 0 0 TP/AP

FEDERAL ENGINEERING INSTITUTIONAL CONTROL SITES EC 0 0 TP/AP

EMERGENCY RESPONSE NOTIFICATION SYSTEM ERNSOK 0 0 TP/AP

FACILITY REGISTRY SYSTEM FRSOK 1 0 TP/AP

HAZARDOUS MATERIALS INCIDENT REPORTING SYSTEM HMIRSR06 0 0 TP/AP

INTEGRATED COMPLIANCE INFORMATION SYSTEM (FORMERLY
DOCKETS)

ICIS 0 0 TP/AP

INTEGRATED COMPLIANCE INFORMATION SYSTEM NATIONAL
POLLUTANT DISCHARGE ELIMINATION SYSTEM

ICISNPDES 0 0 TP/AP

LAND USE CONTROL INFORMATION SYSTEM LUCIS 0 0 TP/AP

MATERIAL LICENSING TRACKING SYSTEM MLTS 0 0 TP/AP

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM NPDESR06 0 0 TP/AP

PCB ACTIVITY DATABASE SYSTEM PADS 0 0 TP/AP

PERMIT COMPLIANCE SYSTEM PCSR06 0 0 TP/AP

RCRA SITES WITH CONTROLS RCRASC 0 0 TP/AP

CERCLIS LIENS SFLIENS 0 0 TP/AP

SECTION SEVEN TRACKING SYSTEM SSTS 0 0 TP/AP

TOXICS RELEASE INVENTORY TRI 0 0 TP/AP

TOXIC SUBSTANCE CONTROL ACT INVENTORY TSCA 0 0 TP/AP

NO LONGER REGULATED RCRA GENERATOR FACILITIES NLRRCRAG 0 0 0.1250

RESOURCE CONSERVATION & RECOVERY ACT - GENERATOR
FACILITIES

RCRAGR06 0 0 0.1250

RESOURCE CONSERVATION & RECOVERY ACT - NON-
GENERATOR FACILITIES

RCRANGR06 1 0 0.1250

HISTORICAL GAS STATIONS HISTPST 0 0 0.2500

BROWNFIELDS MANAGEMENT SYSTEM BF 0 0 0.5000

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION
& LIABILITY INFORMATION SYSTEM

CERCLIS 0 0 0.5000

DELISTED NATIONAL PRIORITIES LIST DNPL 0 0 0.5000

NO FURTHER REMEDIAL ACTION PLANNED SITES NFRAP 0 0 0.5000

NO LONGER REGULATED RCRA NON-CORRACTS TSD FACILITIES NLRRCRAT 0 0 0.5000

OPEN DUMP INVENTORY ODI 0 0 0.5000

RESOURCE CONSERVATION & RECOVERY ACT - TREATMENT,
STORAGE & DISPOSAL FACILITIES

RCRAT 0 0 0.5000

DEPARTMENT OF DEFENSE SITES DOD 0 0 1.0000
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Database Acronym Locatable Unlocatable

Search
Radius
(miles)

FORMERLY USED DEFENSE SITES FUDS 0 0 1.0000

NO LONGER REGULATED RCRA CORRECTIVE ACTION FACILITIES NLRRCRAC 0 0 1.0000

NATIONAL PRIORITIES LIST NPL 0 0 1.0000

PROPOSED NATIONAL PRIORITIES LIST PNPL 0 0 1.0000

RESOURCE CONSERVATION & RECOVERY ACT - CORRECTIVE
ACTION FACILITIES

RCRAC 0 0 1.0000

RESOURCE CONSERVATION & RECOVERY ACT - SUBJECT TO
CORRECTIVE ACTION FACILITIES

RCRASUBC 0 0 1.0000

RECORD OF DECISION SYSTEM RODS 0 0 1.0000

SUB-TOTAL 2 0

3 of 39

www.geo-search.com   888-396-0042

Order# 52042    Job# 113603

Target Property SummaryDatabase Findings Summary

1
1
1
1
1
1
1


STATE (OK) LISTING

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

LISTING OF PERMITTED AIRS FACILITIES AIRS 0 0 TP/AP

SITES WITH INSTITUTIONAL CONTROLS IC 0 0 TP/AP

TIER II HAZARDOUS SUBSTANCE INVENTORY REPORTS TIERII 4 0 TP/AP

REGISTERED DRY CLEANING FACILITIES DCR 0 0 0.2500

UNDERGROUND AND ABOVEGROUND STORAGE TANKS UAST 3 0 0.2500

OKDEQ BROWNFIELD PROPERTIES BF 0 0 0.5000

OCC BROWNFIELDS PUBLIC RECORD BFPR 0 0 0.5000

LEAKING UNDERGROUND AND ABOVEGROUND STORAGE TANKS LUAST 1 0 0.5000

SOLID WASTE FACILITIES SWF 0 0 0.5000

VOLUNTARY CLEANUP PROGRAM SITES VCP 0 0 0.5000

SUB-TOTAL 8 0
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TRIBAL LISTING

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

UNDERGROUND STORAGE TANKS ON TRIBAL LANDS USTR06 0 0 0.2500

LEAKING UNDERGROUND STORAGE TANKS ON TRIBAL LANDS LUSTR06 0 0 0.5000

OPEN DUMP INVENTORY ON TRIBAL LANDS ODINDIAN 0 0 0.5000

INDIAN RESERVATIONS INDIANRES 0 0 1.0000

SUB-TOTAL 0 0

TOTAL 10 0
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FEDERAL LISTING

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

AIRSAFS 0.0200 NS NS NS NS NS 0

BRS 0.0200 NS NS NS NS NS 0

CDL 0.0200 NS NS NS NS NS 0

DOCKETS 0.0200 NS NS NS NS NS 0

EC 0.0200 NS NS NS NS NS 0

ERNSOK 0.0200 NS NS NS NS NS 0

FRSOK 0.0200 1 NS NS NS NS NS 1

HMIRSR06 0.0200 NS NS NS NS NS 0

ICIS 0.0200 NS NS NS NS NS 0

ICISNPDES 0.0200 NS NS NS NS NS 0

LUCIS 0.0200 NS NS NS NS NS 0

MLTS 0.0200 NS NS NS NS NS 0

NPDESR06 0.0200 NS NS NS NS NS 0

PADS 0.0200 NS NS NS NS NS 0

PCSR06 0.0200 NS NS NS NS NS 0

RCRASC 0.0200 NS NS NS NS NS 0

SFLIENS 0.0200 NS NS NS NS NS 0

SSTS 0.0200 NS NS NS NS NS 0

TRI 0.0200 NS NS NS NS NS 0

TSCA 0.0200 NS NS NS NS NS 0

NLRRCRAG 0.1250 0 NS NS NS NS 0

RCRAGR06 0.1250 0 NS NS NS NS 0

RCRANGR06 0.1250 1 NS NS NS NS 1

HISTPST 0.2500 0 0 NS NS NS 0

BF 0.5000 0 0 0 NS NS 0

CERCLIS 0.5000 0 0 0 NS NS 0

DNPL 0.5000 0 0 0 NS NS 0

NFRAP 0.5000 0 0 0 NS NS 0

NLRRCRAT 0.5000 0 0 0 NS NS 0

ODI 0.5000 0 0 0 NS NS 0

RCRAT 0.5000 0 0 0 NS NS 0

DOD 1.0000 0 0 0 0 NS 0

FUDS 1.0000 0 0 0 0 NS 0

NLRRCRAC 1.0000 0 0 0 0 NS 0

NPL 1.0000 0 0 0 0 NS 0

PNPL 1.0000 0 0 0 0 NS 0
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Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

RCRAC 1.0000 0 0 0 0 NS 0

RCRASUBC 1.0000 0 0 0 0 NS 0

RODS 1.0000 0 0 0 0 NS 0

SUB-TOTAL 1 1 0 0 0 0 2
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STATE (OK) LISTING

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

AIRS 0.0200 NS NS NS NS NS 0

IC 0.0200 NS NS NS NS NS 0

TIERII 0.0200 4 NS NS NS NS NS 4

DCR 0.2500 0 0 NS NS NS 0

UAST 0.2500 1 2 NS NS NS 3

BF 0.5000 0 0 0 NS NS 0

BFPR 0.5000 0 0 0 NS NS 0

LUAST 0.5000 0 1 0 NS NS 1

SWF 0.5000 0 0 0 NS NS 0

VCP 0.5000 0 0 0 NS NS 0

SUB-TOTAL 4 1 3 0 0 0 8
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TRIBAL LISTING

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

USTR06 0.2500 0 0 NS NS NS 0

LUSTR06 0.5000 0 0 0 NS NS 0

ODINDIAN 0.5000 0 0 0 NS NS 0

INDIANRES 1.0000 0 0 0 0 NS 0

SUB-TOTAL 0 0 0 0 0 0

TOTAL 5 2 3 0 0 0 10

NOTES:
NS = NOT SEARCHED
TP/AP = TARGET PROPERTY/ADJACENT PROPERTY
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Click here to access Satellite view
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Map
 ID#

Database Name Site ID# Distance
From Site

Site Name Address City, Zip Code PAGE
 #

1 TIERII 4Y2QZJ0213XC 0.001 NE BOB & SON OIL CO.--
HALL B#2-34

SEC 34-12N-10W HINTON,  73742 15

1 TIERII 4XRQH4024J9S 0.001 NE BOB & SON OIL CO.--
HALL B #2-34

SEC 34 12N 10W HINTON,  73742 16

1 TIERII 5L89UT01KB4W 0.001 NE BOB & SON OIL CO.--
HALL B#2-34

SEC 34-12N-10W HINTON,  73742 17

2 TIERII 70NKLL0FUYED 0.001 NE DEVON ENERGY -
RICHARDSON 1-2H
(JACKSON

2 - 011W - 012N RURAL,  73047 18

3 FRSOK 110025515761 0.001 NE RIVERVIEW SCHOOL GEARY SOUTH 19

4 RCRANGR06 OKD982551905 0.06 SE SOUTHWEST MTR FRT
INC

HWY 281 & I40 HINTON,  73047 20

4 UAST 810434 0.06 SE HINTON COUNTRY INN HWY 281 & I-40 HINTON,  73047 22

5 UAST 820749 0.25 S LOVE'S TRAVEL STOP
#385

4400 N BROADWAY HINTON,  73047 23

5 UAST 807097 0.25 S BISCUIT HILL INC I-40 & HWY 2814400
N. BROADWAY

HINTON,  73047 24

5 LUAST 0807097 0.25 S BISCUIT HILL INC I-40 & HWY 2814400
N. BROADWAY

HINTON,  73047 25
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   MAP ID# 1 Distance from Property: 0.00 mi. NE

SITE INFORMATION
UNIQUE ID:   4Y2QZJ0213XC 

SITE ID:   FATR20064Y2QZJ0213XC

NAME:   BOB & SON OIL CO.--HALL B#2-34

ADDRESS:    SEC 34-12N-10W

                      HINTON, OK  73742

SIGNED DATE:   2/12/2007

VALIDATION REPORT:   THIS FACILITY PASSED ALL VALIDATION CHECKS.

MAILING ADDRESS:   NOT REPORTED

                                     NOT REPORTED, NOT REPORTED  

SITE DETAILS

OTHER FACILITY NAME(S):   

SITE TYPE:   CRUDE PETROLEUM & NATURAL GAS

CHEMICAL LOCATION:   ON SITE

CHEMICAL AMOUNT:   NOT REPORTED 

CHEMICAL NAME:   PRODUCED HYDROCARBONS

MAXIMUM AMOUNT:   NOT REPORTED

FIRE:   YES        GAS:   NOT REPORTED        LIQUID:   YES        SOLID:   NOT REPORTED

PURE:   YES        MIXTURE:   NOT REPORTED

Back to Report Summary 
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Target Property SummaryDatabase Findings SummaryLocatable Database FindingsReport Summary of Locatable SitesTier II Hazardous Substance Inventory Reports (TIERII)

https://s3.amazonaws.com/Geosearch.Public/QuickMap/index.html?DataID=iTaBFSAPKt6sOuek94-zYQ==&CategoryID=Standard
1


   MAP ID# 1 Distance from Property: 0.00 mi. NE

SITE INFORMATION
UNIQUE ID:   4XRQH4024J9S 

SITE ID:   FATR20064XRQH4024J9S

NAME:   BOB & SON OIL CO.--HALL B #2-34

ADDRESS:    SEC 34 12N 10W

                      HINTON, OK  73742

SIGNED DATE:   2/7/2007

VALIDATION REPORT:   THIS FACILITY PASSED ALL VALIDATION CHECKS.

MAILING ADDRESS:   NOT REPORTED

                                     NOT REPORTED, NOT REPORTED  

SITE DETAILS

OTHER FACILITY NAME(S):   

SITE TYPE:   CRUDE PETROLEUM & NATURAL GAS

CHEMICAL LOCATION:   ON SITE

CHEMICAL AMOUNT:   NOT REPORTED 

CHEMICAL NAME:   PRODUCED HYDROCARBONS

MAXIMUM AMOUNT:   NOT REPORTED

FIRE:   YES        GAS:   NOT REPORTED        LIQUID:   YES        SOLID:   NOT REPORTED

PURE:   YES        MIXTURE:   NOT REPORTED

Back to Report Summary 
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Target Property SummaryDatabase Findings SummaryLocatable Database FindingsReport Summary of Locatable SitesTier II Hazardous Substance Inventory Reports (TIERII)Tier II Hazardous Substance Inventory Reports (TIERII)

https://s3.amazonaws.com/Geosearch.Public/QuickMap/index.html?DataID=iTaBFSAPKt6sOuek94-zYQ==&CategoryID=Standard
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   MAP ID# 1 Distance from Property: 0.00 mi. NE

SITE INFORMATION
UNIQUE ID:   5L89UT01KB4W 

SITE ID:   FATR20075L89UT01KB4W

NAME:   BOB & SON OIL CO.--HALL B#2-34

ADDRESS:    SEC 34-12N-10W

                      HINTON, OK  73742

SIGNED DATE:   1/21/2008

VALIDATION REPORT:   THIS FACILITY PASSED ALL VALIDATION CHECKS.

MAILING ADDRESS:   NOT REPORTED

                                     NOT REPORTED, NOT REPORTED  

SITE DETAILS

OTHER FACILITY NAME(S):   

SITE TYPE:   CRUDE PETROLEUM & NATURAL GAS

CHEMICAL LOCATION:   ON SITE

CHEMICAL AMOUNT:   NOT REPORTED 

CHEMICAL NAME:   PRODUCED HYDROCARBONS

MAXIMUM AMOUNT:   NOT REPORTED

FIRE:   YES        GAS:   NOT REPORTED        LIQUID:   YES        SOLID:   NOT REPORTED

PURE:   YES        MIXTURE:   NOT REPORTED

Back to Report Summary 

17 of 39

www.geo-search.com   888-396-0042

Order# 52042    Job# 113603

Target Property SummaryDatabase Findings SummaryLocatable Database FindingsReport Summary of Locatable SitesTier II Hazardous Substance Inventory Reports (TIERII)Tier II Hazardous Substance Inventory Reports (TIERII)Tier II Hazardous Substance Inventory Reports (TIERII)

https://s3.amazonaws.com/Geosearch.Public/QuickMap/index.html?DataID=iTaBFSAPKt6sOuek94-zYQ==&CategoryID=Standard
1


   MAP ID# 2 Distance from Property: 0.00 mi. NE

SITE INFORMATION
UNIQUE ID:   70NKLL0FUYED 

SITE ID:   FATR201070NKLL0FUYED

NAME:   DEVON ENERGY - RICHARDSON 1-2H (JACKSON 1-2H)

ADDRESS:    2 - 011W - 012N

                      RURAL, OK  73047

SIGNED DATE:   2/15/2011

VALIDATION REPORT:   NOT REPORTED

MAILING ADDRESS:   20 N BROADWAY AVE

                                     OKLAHOMA CITY, OK  73102-8260

SITE DETAILS

OTHER FACILITY NAME(S):   

SITE TYPE:   OIL AND GAS EXTRACTION

SITE TYPE:   CRUDE PETROLEUM & NATURAL GAS

CHEMICAL LOCATION:   TANK BATTERY

CHEMICAL AMOUNT:   90000 POUNDS

CHEMICAL NAME:   HYDROCARBON OILS

MAXIMUM AMOUNT:   NOT REPORTED

FIRE:   YES        GAS:   YES        LIQUID:   YES        SOLID:   NOT REPORTED

PURE:   NOT REPORTED        MIXTURE:   YES

Back to Report Summary 
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   MAP ID# 3 Distance from Property: 0.00 mi. NE

FACILITY INFORMATION
REGISTRY ID:    110025515761

NAME:    RIVERVIEW SCHOOL

LOCATION ADDRESS:   NO STREET REPORTED

                                         GEARY SOUTH, OK 

COUNTY:   CADDO

EPA REGION:    06

FEDERAL FACILITY:    NOT REPORTED

TRIBAL LAND:    NOT REPORTED

ALTERNATIVE NAME/S:

   RIVERVIEW SCHOOL

PROGRAM/S LISTED FOR THIS FACILITY

   GNIS - GEOGRAPHIC NAMES INFORMATION SYSTEM

STANDARD INDUSTRIAL CLASSIFICATION/S (SIC)
   NO SIC DATA REPORTED

NORTH AMERICAN INDUSTRY CLASSIFICATION/S (NAICS)
   NO NAICS DATA REPORTED

Back to Report Summary 
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   MAP ID# 4 Distance from Property: 0.06 mi. SE

FACILITY INFORMATION
EPA ID#:    OKD982551905 OWNER TYPE:  PRIVATE

NAME:     SOUTHWEST MTR FRT INC OWNER NAME:   SOUTHWEST MOTOR FREIGHT INC

ADDRESS:   HWY 281 & I40 OPERATOR TYPE:  NOT REPORTED

                      HINTON, OK 73047 OPERATOR NAME:  NOT REPORTED

CONTACT NAME:     JOE  MORGAN

CONTACT ADDRESS:     RT 1 BOX 20B20

                                          HINTON OK 73047

CONTACT PHONE:     4055423245

NON-NOTIFIER:     NOT A NON-NOTIFIER

DATE RECEIVED BY AGENCY:     06/06/1988

CERTIFICATION        - NO CERTIFICATION REPORTED - 

INDUSTRY CLASSIFICATION (NAICS)        - NO NAICS INFORMATION REPORTED - 

SITE HISTORY (INCLUDES GENERATORS AND NON-GENERATORS)

DATE RECEIVED BY AGENCY:     06/06/1988

NAME:     SOUTHWEST MTR FRT INC

GENERATOR CLASSIFICATION:     NOT A GENERATOR

         CURRENT ACTIVITY INFORMATION

GENERATOR STATUS: NOT A GENERATOR         LAST UPDATED DATE: 09/02/2000

SUBJECT TO CORRECTIVE ACTION UNIVERSE: NO

TDSFs POTENTIALLY SUBJECT TO CORRECTIVE ACTION UNDER 3004 (u)/(v) UNIVERSE: NO

TDSFs ONLY SUBJECT TO CORRECTIVE ACTION UNDER DISCRETIONARY AUTHORITIES UNIVERSE: NO

NON TSDFs WHERE RCRA CORRECTIVE ACTION HAS BEEN IMPOSED UNIVERSE: NO

CORRECTIVE ACTION WORKLOAD UNIVERSE: NO 

IMPORTER: NO UNDERGROUND INJECTION: NO

MIXED WASTE GENERATOR: NO UNIVERSAL WASTE DESTINATION FACILITY: NO

RECYCLER: NO TRANSFER FACILITY: NO

TRANSPORTER: NO USED OIL FUEL BURNER: NO

ONSITE BURNER EXEMPTION: NO USED OIL PROCESSOR: NO

FURNACE EXEMPTION: NO USED OIL FUEL MARKETER TO BURNER: NO

USED OIL REFINER: NO SPECIFICATION USED OIL MARKETER: NO

USED OIL TRANSFER FACILITY: NO USED OIL TRANSPORTER: NO

           COMPLIANCE, MONITORING AND ENFORCEMENT INFORMATION

EVALUATIONS   - NO EVALUATIONS REPORTED -

VIOLATIONS   - NO VIOLATIONS REPORTED -

ENFORCEMENTS   - NO ENFORCEMENTS REPORTED -

           HAZARDOUS WASTE

D000

D001 IGNITABLE WASTE
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F002 THE FOLLOWING SPENT HALOGENATED SOLVENTS: TETRACHLOROETHYLENE, METHYLENE
CHLORIDE,TRICHLOROETHYLENE, 1,1,1-TRICHLOROETHANE,CHLOROBENZENE, 1,1,2-TRICHLORO-1,2,2-
TRIFLUOROETHANE, ORTHO-DICHLOROBENZENE, TRICHLOROFLUOROMETHANE, AND 1,1,2,
TRICHLOROETHANE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, A TOTAL OF TEN
PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE ABOVE HALOGENATED SOLVENTS OR THOSE
SOLVENTS LISTED IN F001,F004, AND F005; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT
SOLVENTS AND SPENT SOLVENT MIXTURES.

F004 THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: CRESOLS, CRESYLIC ACID, AND NITROBENZENE; AND
THE STILL BOTTOMS FROM THE RECOVERY OF THESE SOLVENTS; ALL SPENT SOLVENT MIXTURES/BLENDS
CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE
ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS LISTED IN F001,F002, AND F005; AND STILL
BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.

UNIVERSAL WASTE        - NO UNIVERSAL WASTE REPORTED - 

CORRECTIVE ACTION AREA        - NO CORECTIVE ACTION AREA INFORMATION REPORTED - 

CORRECTIVE ACTION EVENT        - NO CORECTIVE ACTION EVENT REPORTED - 

Back to Report Summary 
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   MAP ID# 4 Distance from Property: 0.06 mi. SE

SITE INFORMATION
SITE ID:   810434 

NAME:   HINTON COUNTRY INN

ADDRESS:   HWY 281 & I-40

                     HINTON, OK  73047

OWNER INFORMATION
OWNER NAME:   HINTON COUNTRY INN

ADDRESS:   RT 1 BOX 20-B-6

                     HINTON, OK  73047

OWNER PHONE:   4055423198

SITE DETAILS
TANK ID:   810434 

TANK STATUS:   TEMPORARILY OUT OF USE

SUBSTANCE:   DIESEL

CAPACITY:   6000

TANK TYPE:   UNDERGROUND STORAGE TANK

INSTALLED DATE:   6/1/1987

CLOSED DATE:   NOT REPORTED

CLOSE STATUS:   NOT REPORTED

TANK MATERIAL
TANK ID TANK MATERIAL TANK CONSTRUCTION PIPE MATERIAL

1 STEEL SINGLE WALLED FIBERGLASS

2 STEEL SINGLE WALLED FIBERGLASS

3 STEEL SINGLE WALLED FIBERGLASS

1 STEEL SINGLE WALLED NOT REPORTED

2 STEEL SINGLE WALLED NOT REPORTED

3 STEEL SINGLE WALLED NOT REPORTED

Back to Report Summary 
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   MAP ID# 5 Distance from Property: 0.25 mi. S

SITE INFORMATION
SITE ID:   820749 

NAME:   LOVE'S TRAVEL STOP #385

ADDRESS:   4400 N BROADWAY

                     HINTON, OK  73047

OWNER INFORMATION
OWNER NAME:   LOVE'S TRAVEL STOPS & COUNTRY STORES, INC.

ADDRESS:   P.O. BOX 26210

                     OKLAHOMA CITY, OK  73126

OWNER PHONE:   4053026640

SITE DETAILS
TANK ID:   820749 

TANK STATUS:   CURRENTLY IN USE

SUBSTANCE:   DIESEL

CAPACITY:   20000

TANK TYPE:   UNDERGROUND STORAGE TANK

INSTALLED DATE:   1/1/2001

CLOSED DATE:   NOT REPORTED

CLOSE STATUS:   NOT REPORTED

TANK MATERIAL
TANK ID TANK MATERIAL TANK CONSTRUCTION PIPE MATERIAL

1 STEEL WITH
FIBERGLASS

SINGLE WALLED FIBERGLASS

2 STEEL WITH
FIBERGLASS

SINGLE WALLED FIBERGLASS

3 STEEL WITH
FIBERGLASS

SINGLE WALLED FIBERGLASS

4 STEEL WITH
FIBERGLASS

DOUBLE WALLED FIBERGLASS

5 STEEL WITH
FIBERGLASS

DOUBLE WALLED FIBERGLASS

1 STEEL WITH
FIBERGLASS

SINGLE WALLED NOT REPORTED

2 STEEL WITH
FIBERGLASS

SINGLE WALLED NOT REPORTED

3 STEEL WITH
FIBERGLASS

SINGLE WALLED NOT REPORTED

4 STEEL WITH
FIBERGLASS

DOUBLE WALLED NOT REPORTED

5 STEEL WITH
FIBERGLASS

DOUBLE WALLED NOT REPORTED

Back to Report Summary 
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   MAP ID# 5 Distance from Property: 0.25 mi. S

SITE INFORMATION
SITE ID:   807097 

NAME:   BISCUIT HILL INC

ADDRESS:   I-40 & HWY 2814400 N. BROADWAY

                     HINTON, OK  73047

OWNER INFORMATION
OWNER NAME:   RON ARRINGTON

ADDRESS:   323 N MARION

                     HINTON, OK  73047

OWNER PHONE:   4055426254

SITE DETAILS
TANK ID:   807097 

TANK STATUS:   PERMANENTLY OUT OF USE

SUBSTANCE:   GASOLINE

CAPACITY:   8000

TANK TYPE:   UNDERGROUND STORAGE TANK

INSTALLED DATE:   5/1/1973

CLOSED DATE:   4/23/2002

CLOSE STATUS:   TANK REMOVED FROM GROUND

TANK MATERIAL
TANK ID TANK MATERIAL TANK CONSTRUCTION PIPE MATERIAL

1 STEEL SINGLE WALLED FIBERGLASS

2 STEEL SINGLE WALLED FIBERGLASS

3 STEEL SINGLE WALLED FIBERGLASS

4 STEEL SINGLE WALLED FIBERGLASS

1 STEEL SINGLE WALLED NOT REPORTED

2 STEEL SINGLE WALLED NOT REPORTED

3 STEEL SINGLE WALLED NOT REPORTED

4 STEEL SINGLE WALLED NOT REPORTED
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   MAP ID# 5 Distance from Property: 0.25 mi. S

SITE INFORMATION
SITE ID:   0807097 

NAME:   BISCUIT HILL INC

ADDRESS:   I-40 & HWY 2814400 N. BROADWAY

                      HINTON, OK  73047

SITE DETAILS
CASE #:   064-2633

CASE TYPE:   CONFIRMED RELEASE

RELEASE DATE:   4/25/2002

CLOSE DATE:   8/23/2007

TANK TYPE:   UNDERGROUND STORAGE TANK

CASE STATUS:   CLOSED

CASE #:   BF-0171

CASE TYPE:   BACK FILL

RELEASE DATE:   4/22/2002

CLOSE DATE:   NOT REPORTED

TANK TYPE:   NOT REPORTED

CASE STATUS:   BACK FILL

Back to Report Summary 
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This list contains sites that could not be mapped due to limited or incomplete address information.

No Records Found
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AIRSAFS                              Aerometric Information Retrieval System / Air Facility Subsystem

VERSION DATE: 10/20/14 

The United States Environmental Protection Agency (EPA) modified the Aerometric Information Retrieval

System (AIRS) to a database that exclusively tracks the compliance of stationary sources of air pollution with

EPA regulations: the Air Facility Subsystem (AFS).  Since this change in 2001, the management of the

AIRS/AFS database was assigned to EPA's Office of Enforcement and Compliance Assurance.

BRS                              Biennial Reporting System

VERSION DATE: 12/31/11 

The United States Environmental Protection Agency (EPA), in cooperation with the States, biennially collects

information regarding the generation, management, and final disposition of hazardous wastes regulated under

the Resource Conservation and Recovery Act of 1976 (RCRA), as amended. The Biennial Report captures

detailed data on the generation of hazardous waste from large quantity generators and data on waste

management practices from treatment, storage and disposal facilities.  Currently, the EPA states that data

collected between 1991 and 1997 was originally a part of the defunct Biennial Reporting System and is now

incorporated into the RCRAInfo data system.

CDL                              Clandestine Drug Laboratory Locations

VERSION DATE: 03/03/15 

The U.S. Department of Justice ("the Department") provides this information as a public service.  It contains

addresses of some locations where law enforcement agencies reported they found chemicals or other items that

indicated the presence of either clandestine drug laboratories or dumpsites.  In most cases, the source of the

entries is not the Department, and the Department has not verified the entry and does not guarantee its

accuracy.  Members of the public must verify the accuracy of all entries by, for example, contacting local law

enforcement and local health departments.  The Department does not establish, implement, enforce, or certify

compliance with clean-up or remediation standards for contaminated sites; the public should contact a state or

local health department or environmental protection agency for that information.

DOCKETS                              EPA Docket Data

VERSION DATE: 12/22/05 

The United States Environmental Protection Agency Docket data lists Civil Case Defendants, filing dates as far

back as 1971, laws broken including section, violations that occurred, pollutants involved, penalties assessed

and superfund awards by facility and location.  Please refer to ICIS database as source of current data.

EC                              Federal Engineering Institutional Control Sites

VERSION DATE: 01/14/15 

This database includes site locations where Engineering and/or Institutional Controls have been identified as part
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of a selected remedy for the site as defined by United States Environmental Protection Agency official remedy

decision documents.  A site listing does not indicate that the institutional and engineering controls are currently in

place nor will be in place once the remedy is complete; it only indicates that the decision to include either of them

in the remedy is documented as of the completed date of the document.  Institutional controls are actions, such

as legal controls, that help minimize the potential for human exposure to contamination by ensuring appropriate

land or resource use.  Engineering controls include caps, barriers, or other device engineering to prevent access,

exposure, or continued migration of contamination.

ERNSOK                              Emergency Response Notification System

VERSION DATE: 05/10/15 

This National Response Center database contains data on reported releases of oil, chemical, radiological,

biological, and/or etiological discharges into the environment anywhere in the United States and its territories.

The data comes from spill reports made to the U.S. Environmental Protection Agency, U.S. Coast Guard, the

National Response Center and/or the U.S. Department of Transportation.

FRSOK                              Facility Registry System

VERSION DATE: 09/30/14 

The United States Environmental Protection Agency's Office of Environmental Information (OEI) developed the

Facility Registry System (FRS) as the centrally managed database that identifies facilities, sites or places subject

to environmental regulations or of environmental interest.  The Facility Registry System replaced the Facility

Index System or FINDS database.

HMIRSR06                              Hazardous Materials Incident Reporting System

VERSION DATE: 06/21/15 

The HMIRS database contains unintentional hazardous materials release information reported to the U.S.

Department of Transportation located in EPA Region 6.  This region includes the following states:  Arkansas,

Louisiana, New Mexico, Oklahoma, and Texas.

ICIS                              Integrated Compliance Information System (formerly DOCKETS)

VERSION DATE: 10/20/14 

ICIS is a case activity tracking and management system for civil, judicial, and administrative federal

Environmental Protection Agency enforcement cases.  ICIS contains information on federal administrative and

federal judicial cases under the following environmental statutes: the Clean Air Act, the Clean Water Act, the

Resource Conservation and Recovery Act, the Emergency Planning and Community Right-to-Know Act - Section

313, the Toxic Substances Control Act, the Federal Insecticide, Fungicide, and Rodenticide Act, the

Comprehensive Environmental Response, Compensation, and Liability Act, the Safe Drinking Water Act, and the

Marine Protection, Research, and Sanctuaries Act.
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ICISNPDES                              Integrated Compliance Information System National Pollutant Discharge Elimination System

VERSION DATE: 10/20/14 

In 2006, the Integrated Compliance Information System (ICIS) - National Pollutant Discharge Elimination System

(NPDES) became the NPDES national system of record for select states, tribes and territories.  ICIS-NPDES is

an information management system maintained by the United States Environmental Protection Agency's Office

of Compliance to track permit compliance and enforcement status of facilities regulated by the NPDES under the

Clean Water Act.  ICIS-NPDES is designed to support the NPDES program at the state, regional, and national

levels.

LUCIS                              Land Use Control Information System

VERSION DATE: 09/01/06 

The LUCIS database is maintained by the U.S. Navy and contains information for former Base Realignment and

Closure (BRAC) properties across the United States.

MLTS                              Material Licensing Tracking System

VERSION DATE: 04/14/14 

MLTS is a list of approximately 8,100 sites which have or use radioactive materials subject to the United States

Nuclear Regulatory Commission (NRC) licensing requirements.

NPDESR06                              National Pollutant Discharge Elimination System

VERSION DATE: 04/01/07 

Information in this database is extracted from the Water Permit Compliance System (PCS) database which is

used by United States Environmental Protection Agency to track surface water permits issued under the Clean

Water Act. This database includes permitted facilities located in EPA Region 6.  This region includes the

following states:  Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.  The NPDES database was

collected from December 2002 until April 2007.  Refer to the PCS and/or ICIS-NPDES database as source of

current data.

PADS                              PCB Activity Database System

VERSION DATE: 07/01/14 

The PCB Activity Database System (PADS) is used by the United States Environmental Protection Agency to

monitor the activities of polychlorinated biphenyls (PCB) handlers.

PCSR06                              Permit Compliance System

VERSION DATE: 08/01/12 

29 of 39

www.geo-search.com   888-396-0042

Order# 52042    Job# 113603

Target Property SummaryDatabase Findings SummaryLocatable Database FindingsReport Summary of Locatable SitesTier II Hazardous Substance Inventory Reports (TIERII)Tier II Hazardous Substance Inventory Reports (TIERII)Tier II Hazardous Substance Inventory Reports (TIERII)Tier II Hazardous Substance Inventory Reports (TIERII)Facility Registry System (FRSOK)Resource Conservation & Recovery Act - Non-Generator Facilities
(RCRANGR06)Underground and Aboveground Storage Tanks (UAST)Underground and Aboveground Storage Tanks (UAST)Underground and Aboveground Storage Tanks (UAST)Leaking Underground and Aboveground Storage Tanks (LUAST)Unlocatable SummaryEnvironmental Records Definitions - FEDERAL



The Permit Compliance System is used in tracking enforcement status and permit compliance of facilities

controlled by the National Pollutant Discharge Elimination System (NPDES) under the Clean Water Act and is

maintained by the United States Environmental Protection Agency's Office of Compliance.  PCS is designed to

support the NPDES program at the state, regional, and national levels.  This database includes permitted

facilities located in EPA Region 6.  This region includes the following states:  Arkansas, Louisiana, New Mexico,

Oklahoma, and Texas.  PCS has been modernized, and no longer exists.  National Pollutant Discharge

Elimination System (ICIS-NPDES) data can now be found in Integrated Compliance Information System (ICIS).

RCRASC                              RCRA Sites with Controls

VERSION DATE: 05/19/15 

This list of Resource Conservation and Recovery Act sites with institutional controls in place is provided by the

U.S. Environmental Protection Agency.

SFLIENS                              CERCLIS Liens

VERSION DATE: 06/08/12 

A Federal CERCLA ("Superfund") lien can exist by operation of law at any site or property at which United States

Environmental Protection Agency has spent Superfund monies. These monies are spent to investigate and

address releases and threatened releases of contamination. CERCLIS provides information as to the identity of

these sites and properties.  This database contains those CERCLIS sites where the Lien on Property action is

complete.

SSTS                              Section Seven Tracking System

VERSION DATE: 12/08/14 

The United States Environmental Protection Agency tracks information on pesticide establishments through the

Section Seven Tracking System (SSTS).  SSTS records the registration of new establishments and records

pesticide production at each establishment.  The Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)

requires that production of pesticides or devices be conducted in a registered pesticide-producing or device-

producing establishment. ("Production" includes formulation, packaging, repackaging, and relabeling.)

TRI                              Toxics Release Inventory

VERSION DATE: 12/31/13 

The Toxics Release Inventory, provided by the United States Environmental Protection Agency, includes data on

toxic chemical releases and waste management activities from certain industries as well as federal and tribal

facilities.  This inventory contains information about the types and amounts of toxic chemicals that are released

each year to the air, water, and land as well as information on the quantities of toxic chemicals sent to other

facilities for further waste management.
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TSCA                              Toxic Substance Control Act Inventory

VERSION DATE: 12/31/06 

The Toxic Substances Control Act (TSCA) was enacted in 1976 to ensure that chemicals manufactured,

imported, processed, or distributed in commerce, or used or disposed of in the United States do not pose any

unreasonable risks to human health or the environment.  TSCA section 8(b) provides the United States

Environmental Protection Agency authority to "compile, keep current, and publish a list of each chemical

substance that is manufactured or processed in the United States."  This TSCA Chemical Substance Inventory

contains non-confidential information on the production amount of toxic chemicals from each manufacturer and

importer site.

NLRRCRAG                              No Longer Regulated RCRA Generator Facilities

VERSION DATE: 02/12/15 

This database includes RCRA Generator facilities that are no longer regulated by the United States

Environmental Protection Agency or do not meet other RCRA reporting requirements.  This listing includes

facilities that formerly generated hazardous waste.

Large Quantity Generators:  Generate 1,000 kg or more of hazardous waste during any calendar month; or

Generate more than 1 kg of acutely hazardous waste during any calendar month; or Generate more than 100 kg

of any residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land

or water, or acutely hazardous waste during any calendar month; or Generate 1 kg or less of acutely hazardous

waste during any calendar month, and accumulate more than 1kg of acutely hazardous waste at any time; or

Generate 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the cleanup of

a spill, into or on any land or water, of acutely hazardous waste during any calendar month, and accumulated

more than 100 kg of that material at any time.

Small Quantity Generators:  Generate more than 100 and less than 1000 kilograms of hazardous waste during

any calendar month and accumulate less than 6000 kg of hazardous waste at any time; or Generate 100 kg or

less of hazardous waste during any calendar month, and accumulate more than 1000 kg of hazardous waste at

any time.

Conditionally Exempt Small Quantity Generators:  Generate 100 kilograms or less of hazardous waste per

calendar month, and accumulate 1000 kg or less of hazardous waste at any time; or Generate one kilogram or

less of acutely hazardous waste per calendar month, and accumulate at any time: 1 kg or less of acutely

hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the

cleanup of a spill, into or on any land or water, or acutely hazardous waste; or Generate 100 kg or less of any

residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land or

water, or acutely hazardous waste during any calendar month, and accumulate at any time: 1 kg or less of

acutely hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting

from the cleanup of a spill, into or on any land or water, of acutely hazardous waste.

RCRAGR06                              Resource Conservation & Recovery Act - Generator Facilities

VERSION DATE: 02/12/15 

This database includes sites listed as generators of hazardous waste (large, small, and exempt) in the RCRAInfo
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system.  The United States Environmental Protection Agency defines RCRAInfo as the comprehensive

information system which provides access to data supporting the Resource Conservation and Recovery Act

(RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  RCRAInfo replaces the

data recording and reporting abilities of the Resource Conservation and Recovery Information System (RCRIS)

and the Biennial Reporting System (BRS).  This database includes sites located in EPA Region 6.  This region

includes the following states:  Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.

Large Quantity Generators:  Generate 1,000 kg or more of hazardous waste during any calendar month; or

Generate more than 1 kg of acutely hazardous waste during any calendar month; or Generate more than 100 kg

of any residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land

or water, or acutely hazardous waste during any calendar month; or Generate 1 kg or less of acutely hazardous

waste during any calendar month, and accumulate more than 1kg of acutely hazardous waste at any time; or

Generate 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the cleanup of

a spill, into or on any land or water, of acutely hazardous waste during any calendar month, and accumulated

more than 100 kg of that material at any time.

Small Quantity Generators:  Generate more than 100 and less than 1000 kilograms of hazardous waste during

any calendar month and accumulate less than 6000 kg of hazardous waste at any time; or Generate 100 kg or

less of hazardous waste during any calendar month, and accumulate more than 1000 kg of hazardous waste at

any time.

Conditionally Exempt Small Quantity Generators:  Generate 100 kilograms or less of hazardous waste per

calendar month, and accumulate 1000 kg or less of hazardous waste at any time; or Generate one kilogram or

less of acutely hazardous waste per calendar month, and accumulate at any time: 1 kg or less of acutely

hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the

cleanup of a spill, into or on any land or water, or acutely hazardous waste; or Generate 100 kg or less of any

residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land or

water, or acutely hazardous waste during any calendar month, and accumulate at any time: 1 kg or less of

acutely hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting

from the cleanup of a spill, into or on any land or water, of acutely hazardous waste.

RCRANGR06                              Resource Conservation & Recovery Act - Non-Generator Facilities

VERSION DATE: 02/12/15 

This database identifies RCRAInfo system sites that only handle hazardous waste, such as transporters, without

generating any amount hazardous waste.   The United States Environmental Protection Agency defines

RCRAInfo as the comprehensive information system which provides access to data supporting the Resource

Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of

1984.  RCRAInfo replaces the data recording and reporting abilities of the Resource Conservation and Recovery

Information System (RCRIS) and the Biennial Reporting System (BRS).  This database includes sites located in

EPA Region 6.  This region includes the following states:  Arkansas, Louisiana, New Mexico, Oklahoma, and

Texas.

HISTPST                              Historical Gas Stations

VERSION DATE: NR 

This historic directory of service stations is provided by the Cities Service Company.  The directory includes
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Cities Service filling stations that were located throughout the United States in 1930.

BF                              Brownfields Management System

VERSION DATE: 04/27/15 

Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the

presence or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting

in these properties takes development pressures off of undeveloped, open land, and both improves and protects

the environment.  The United States Environmental Protection Agency maintains this database to track activities

in the various brown field grant programs including grantee assessment, site cleanup and site redevelopment. 

This database included tribal brownfield sites.

CERCLIS                              Comprehensive Environmental Response, Compensation & Liability Information System

VERSION DATE: 10/25/13 

CERCLIS is the repository for site and non-site specific Superfund information in support of the Comprehensive

Environmental Response, Compensation and Liability Act (CERCLA).  This United States Environmental

Protection Agency database contains an extract of sites that have been investigated or are in the process of

being investigated for potential environmental risk.  In 2014, the Superfund Program implemented a new

information system, the Superfund Enterprise Management System (SEMS). Efforts to migrate data to SEMS

and to enhance data quality control are now in the final stages. The Program will continue to rely on the final

CERCLIS data set (dated November 12, 2013, which reflects official end of Fiscal Year 2013 Program progress)

for public reporting until a complete and accurate SEMS data set is available.

DNPL                              Delisted National Priorities List

VERSION DATE: 10/25/13 

This database includes sites from the United States Environmental Protection Agency’s Final National Priorties

List (NPL) where remedies have proven to be satisfactory or sites where the original analyses were inaccurate,

and the site is no longer appropriate for inclusion on the NPL, and final publication in the Federal Register has

occurred. In 2014, the Superfund Program implemented a new information system, the Superfund Enterprise

Management System (SEMS). Efforts to migrate data to SEMS and to enhance data quality control are now in

the final stages. The Program will continue to rely on the final CERCLIS data set (dated November 12, 2013,

which reflects official end of Fiscal Year 2013 Program progress) for public reporting until a complete and

accurate SEMS data set is available.

NFRAP                              No Further Remedial Action Planned Sites

VERSION DATE: 10/25/13 

This database includes sites which have been determined by the United States Environmental Protection

Agency, following preliminary assessment, to no longer pose a significant risk or require further activity under

CERCLA.  After initial investigation, no contamination was found, contamination was quickly removed or

contamination was not serious enough to require Federal Superfund action or NPL consideration.
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NLRRCRAT                              No Longer Regulated RCRA Non-CORRACTS TSD Facilities

VERSION DATE: 02/12/15 

This database includes RCRA Non-Corrective Action TSD facilities that are no longer regulated by the United

States Environmental Protection Agency or do not meet other RCRA reporting requirements.  This listing

includes facilities that formerly treated, stored or disposed of hazardous waste.

ODI                              Open Dump Inventory

VERSION DATE: 06/01/85 

The open dump inventory was published by the United States Environmental Protection Agency.  An “open dump”

is defined as a facility or site where solid waste is disposed of which is not a sanitary landfill which meets the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944) and which is not a

facility for disposal of hazardous waste.  This inventory has not been updated since June 1985.

RCRAT                              Resource Conservation & Recovery Act - Treatment, Storage & Disposal Facilities

VERSION DATE: 02/12/15 

This database includes Non-Corrective Action sites listed as treatment, storage and/or disposal facilities of

hazardous waste in the RCRAInfo system.  The United States Environmental Protection Agency defines

RCRAInfo as the comprehensive information system which provides access to data supporting the Resource

Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of

1984.  RCRAInfo replaces the data recording and reporting abilities of the Resource Conservation and Recovery

Information System (RCRIS) and the Biennial Reporting System (BRS).

DOD                              Department of Defense Sites

VERSION DATE: 06/21/10 

This information originates from the National Atlas of the United States Federal Lands data, which includes lands

owned or administered by the Federal government.  Army DOD, Army Corps of Engineers DOD, Air Force DOD,

Navy DOD and Marine DOD areas of 640 acres or more are included.

FUDS                              Formerly Used Defense Sites

VERSION DATE: 06/01/14 

The 2012 Formerly Used Defense Sites (FUDS) inventory includes properties previously owned by or leased to

the United States and under Secretary of Defense Jurisdiction, as well as Munitions Response Areas (MRAs). 

The remediation of these properties is the responsibility of the Department of Defense.  This data is provided by

the U.S. Army Corps of Engineers (USACE), the boundaries/polygon data are based on preliminary findings and

not all properties currently have polygon data available.  DISCLAIMER: This data represents the results of data

collection/processing for a specific USACE activity and is in no way to be considered comprehensive or to be

used in any legal or official capacity as presented on this site. While the USACE has made a reasonable effort to
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insure the accuracy of the maps and associated data, it should be explicitly noted that USACE makes no

warranty, representation or guaranty, either expressed or implied, as to the content, sequence, accuracy,

timeliness or completeness of any of the data provided herein. For additional information on Formerly Used

Defense Sites please contact the USACE Public Affairs Office at (202) 528-4285.

NLRRCRAC                              No Longer Regulated RCRA Corrective Action Facilities

VERSION DATE: 02/12/15 

This database includes RCRA Corrective Action facilities that are no longer regulated by the United States

Environmental Protection Agency or do not meet other RCRA reporting requirements.

NPL                              National Priorities List

VERSION DATE: 10/25/13 

This database includes United States Environmental Protection Agency (EPA) National Priorities List sites that

fall under the EPA's Superfund program, established to fund the cleanup of the most serious uncontrolled or

abandoned hazardous waste sites identified for possible long-term remedial action. In 2014, the Superfund

Program implemented a new information system, the Superfund Enterprise Management System (SEMS).

Efforts to migrate data to SEMS and to enhance data quality control are now in the final stages. The Program will

continue to rely on the final CERCLIS data set (dated November 12, 2013, which reflects official end of Fiscal

Year 2013 Program progress) for public reporting until a complete and accurate SEMS data set is available.

PNPL                              Proposed National Priorities List

VERSION DATE: 10/25/13 

This database contains sites proposed to be included on the National Priorities List (NPL) in the Federal

Register.  The United States Environmental Protection Agency investigates these sites to determine if they may

present long-term threats to public health or the environment.  In 2014, the Superfund Program implemented a

new information system, the Superfund Enterprise Management System (SEMS). Efforts to migrate data to

SEMS and to enhance data quality control are now in the final stages. The Program will continue to rely on the

final CERCLIS data set (dated November 12, 2013, which reflects official end of Fiscal Year 2013 Program

progress) for public reporting until a complete and accurate SEMS data set is available.

RCRAC                              Resource Conservation & Recovery Act - Corrective Action Facilities

VERSION DATE: 02/12/15 

This database includes all hazardous waste sites with ongoing corrective action activity and where corrective

action is statutorily required to be address but have not had corrective action imposed in the RCRAInfo system. 

The Corrective Action Program requires owners or operators of RCRA facilities (or treatment, storage, and

disposal facilities) to investigate and cleanup contamination in order to protect human health and the

environment.  The United States Environmental Protection Agency defines RCRAInfo as the comprehensive

information system which provides access to data supporting the Resource Conservation and Recovery Act

(RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  RCRAInfo replaces the
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data recording and reporting abilities of the Resource Conservation and Recovery Information System (RCRIS)

and the Biennial Reporting System (BRS).

RCRASUBC                              Resource Conservation & Recovery Act - Subject to Corrective Action Facilities

VERSION DATE: 02/12/15 

This database includes hazardous waste sites which are potentially subject to corrective action regardless of

whether they have correction action underway, plus any sites showing a corrective action event of RFI or beyond

 in the RCRAInfo system.  Sites conducting corrective action under analogous state authorities are also included.

 The United States Environmental Protection Agency defines RCRAInfo as the comprehensive information

system which provides access to data supporting the Resource Conservation and Recovery Act (RCRA) of 1976

and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  RCRAInfo replaces the data recording and

reporting abilities of the Resource Conservation and Recovery Information System (RCRIS) and the Biennial

Reporting System (BRS).

RODS                              Record of Decision System

VERSION DATE: 07/01/13 

These decision documents maintained by the United States Environmental Protection Agency describe the

chosen remedy for NPL (Superfund) site remediation. They also include site history, site description, site

characteristics, community participation, enforcement activities, past and present activities, contaminated media,

the contaminants present, and scope and role of response action.
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AIRS                              Listing of Permitted AIRS Facilities

VERSION DATE: 04/01/15 

The Air Quality Division of the Oklahoma Department of Environmental Quality maintains this listing of operating

AIRS permitted facilities.

IC                              Sites with Institutional Controls

VERSION DATE: 01/07/14 

Institutional controls (IC) are administrative and/or legal measures in place to safeguard the public and the

environment from potential contamination.  In certain circumstances, local zoning or ordinances can serve as an

IC.  The Oklahoma Department of Environmental Quality (DEQ) has a mandatory recordable notice (deed

notice) statute in its Environmental Quality Code (27A Oklahoma Statutes § 2-7-123).  This database includes all

DEQ Brownfields, Voluntary Cleanup, SCAP, and Superfund sites, along with sites from the Oklahoma

Corporation Commission’s July 2010 Brownfields list, that have had institutional controls placed on the property.

TIERII                              Tier II Hazardous Substance Inventory Reports

VERSION DATE: 10/16/14 

The Oklahoma Department of Environmental Quality maintains this listing of Tier II facilities which store

hazardous chemicals or materials on-site.  The OSHA Hazard Communication Standard defines hazardous

chemicals as any substance for which a facility must maintain a Material Safety Data Sheet (MSDS).

DCR                              Registered Dry Cleaning Facilities

VERSION DATE: 04/03/15 

This listing of registered dry cleaners is maintained by the Oklahoma Department of Environmental Quality.

UAST                              Underground and Aboveground Storage Tanks

VERSION DATE: 05/14/15 

This database includes a listing of registered underground and aboveground storage tanks and is maintained by

the Oklahoma Corporation Commission.

BF                              OKDEQ Brownfield Properties

VERSION DATE: 01/07/15 

As defined by the Oklahoma Department of Environmental Quality, this program provides a means for private

parties and government entities to voluntarily investigate and if warranted, clean up properties that may be

contaminated with hazardous wastes.  The formal Brownfields Program provides specific state liability relief and

protects the property from federal Superfund actions.  This listing contains both completed Brownfield properties
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and those which may complete the Brownfields Program within the next year.

BFPR                              OCC Brownfields Public Record

VERSION DATE: 04/29/15 

Any facility or real property where normal use, reuse, expansion or redevelopment is hindered by pollution or

suspected pollution of a substance or substances released by activities regulated by Oklahoma Corporation

Commission (oil and gas exploration and production, pipelines, and petroleum storage tanks) qualifies as a

Brownfield.  This listing includes properties currently enrolled in the OCC Brownfield Program, as well as

proposed brownfield properties as of April 2008.

LUAST                              Leaking Underground and Aboveground Storage Tanks

VERSION DATE: 05/14/15 

This database includes registered leaking underground and aboveground storage tanks and is maintained by the

Oklahoma Corporation Commission.

SWF                              Solid Waste Facilities

VERSION DATE: 10/16/14 

This database is maintained by the Land Protection Division of the Oklahoma Department of Environmental

Quality and contains solid waste disposal sites including storage units, transfer facilities, recycling units and

treatment units.

VCP                              Voluntary Cleanup Program Sites

VERSION DATE: 05/08/15 

The Oklahoma Department of Environmental Quality's Land Protection Division provides this list of sites in the

Voluntary Cleanup Program (VCP).  The VCP program provides a means for private parties and government

entities to voluntarily investigate and if warranted, clean up properties that may be contaminated with hazardous

wastes.
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USTR06                              Underground Storage Tanks On Tribal Lands

VERSION DATE: 05/13/15 

This database, provided by the United States Environmental Protection Agency (EPA), contains underground

storage tanks on Tribal lands located in EPA Region 6.  This region includes the following states:  Arkansas,

Louisiana, New Mexico, Oklahoma, and Texas.

LUSTR06                              Leaking Underground Storage Tanks On Tribal Lands

VERSION DATE: 04/01/15 

This database, provided by the United States Environmental Protection Agency (EPA), contains leaking

underground storage tanks on Tribal lands located in EPA Region 6.  This region includes the following states: 

Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.

ODINDIAN                              Open Dump Inventory on Tribal Lands

VERSION DATE: 11/08/06 

This Indian Health Service database contains information about facilities and sites on tribal lands where solid

waste is disposed of, which are not sanitary landfills or hazardous waste disposal facilities, and which meet the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944).

INDIANRES                              Indian Reservations

VERSION DATE: 01/01/00 

The Department of Interior and Bureau of Indian Affairs maintains this database that includes American Indian

Reservations, off-reservation trust lands, public domain allotments, Alaska Native Regional Corporations and

Recognized State Reservations.
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 NATURAL RESOURCES 

7.1 DESIGNATED CRITICAL HABITAT 

According to the U.S. Fish and Wildlife Service (USFWS) Critical Habitat Mapper, there is critical 

habitat for the Arkansas River shiner (Notropis girardi) within the study area. The critical habitat 

extends up to 300 feet on either side of the South Canadian River banks. 

7.2 POTENTIAL JURISDICTIONAL WATERS & WETLANDS 

Based on data obtained from the National Wetlands Inventory (NWI), there are potential wetlands 

and waterbodies within the study area, including freshwater emergent wetlands, freshwater 

forested/shrub wetlands, freshwater ponds, and riverine areas. The USGS Topographic Map and 

National Hydrography Dataset (NHD) show one river (the Canadian River) and 12 unnamed 

tributaries to the Canadian River in the study area. No other potential jurisdictional wetlands or 

waterbodies were observed during the field visit, although access to remote areas was limited and 

private properties were inaccessible. 

7.3 CRITICAL RESOURCES WATERS, SECTION 10 WATERS, SCENIC RIVERS & ARBUCKLE SIMPSON 

AQUIFER 

According to the Oklahoma Scenic River Commission (OSRC), there are no “scenic river areas” in the 

project study area (OSRC, 2015). 

The U.S. Army Corps of Engineers (USACE) website indicates there are no navigable waters subject to 

Section 10 waters in the project study area (USACE, 2015).  

According to the Oklahoma Water Resources Board (OWRB), the study area does not lie within the 

Arbuckle Simpson Aquifer (OWRB, n.d.).  
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DATE:  February 27, 2009 
   
TO:   Distribution List 
  
FROM:  Project Management Division 
 
SUBJECT: Project Initiation – US 281 at the South Canadian River, Canadian County 
 
J/P Number:     County: Canadian   Highway: US-281   Division: 4 
PS&E Date:   R/W Date :     Drive-out Date:    
Programmed Estimate: $  
Project Description: Bridge rehabilitation/replacement and potential approach roadway 

improvement 
 
FUNCTIONAL CLASSIFICATION 
Area Type:  □  Urban □  Suburban  x  Rural 
Terrain Type:  x  Flat  □  Rolling  □  Mountainous 
Access Control: □  Full  □  Partial  x  None              
Highway Type: □  Freeway □  Principal Arterial x  Minor Arterial □  Collector 
   □  NHS x  Non-NHS  □  STRAHNET □  Scenic Hwy 
 
EXISTING INFORMATION 
Current ADT: 1300   % Trucks: 24 Number of Lanes: 2 Lane Width: 10’ 
Outside Shoulder Width: 5 ft  Inside Shoulder Width: N/A          
x  Open Section  □  Curb & Gutter □  Divided, median width:                 
□  Other (describe): Undivided                                                                                                                          
Pavement Type: Asphalt Pavement Condition: □  Good     x  Fair     □  Poor 
Shoulder Type: Sod or Dirt Shoulder Condition: □  Good     □  Fair     x  Poor 
Storm Sewer x  No      □  Yes  Storm Sewer Condition:  □  Good     □  Fair     □  Poor 
Sidewalks x  No      □  Yes  Sidewalk Width:  
Bridge One Description: 38’–100’ Pony Truss & 2-36’ I-Beam Spans 
 
    Bridge One    
Feature Intersected:  S. Canadian River  
NBI Number(s):   04085    
Location Number(s):   0902 0000 X    
Sufficiency Rating(s):  37.3    
Year(s) Built:    1933    
Bridge Width(s):   26 ft    
Bridge Length(s):   3936.96 ft    
Posted Clearance(s):    N/A       
Posted:    No posting required 
Health Index:   64.0 
 



ENVIRONMENTAL CONSIDERATIONS 
x   Historic Properties, list:  Bridge at US-281 at South Canadian River 
□  Archeological Sites, list: None 
□  Cemeteries, list: None 
x  Hazardous Waste / LUST Sites, list:  RCRA-NonGen (2), FINDS (2)  
x  Endangered Species, list: American Peregrine Falcon, Arkansas River Shiner, Bald Eagle,  
                                             Black-Capped Vireo, Least Tern, Piping Plover, Whooping Crane 
□  Section 4F or 6F Properties, list: None 
x  Farmland x  Wetlands □  Scenic and Protected Aquifers □  100 Year Flood Plain  
 
 
ALTERNATIVE IMPACTS 
□  Other Agencies List:  
□  Turnpike Involvement 
□  Metropolitan Planning Organizations List:  
 
 
PERMIT INFORMATION 
Design Exception Anticipated:     □  No     □  As required by design    □  Yes, type:  
Maintenance Agreements (Lighting, Signals, etc.):   □  No     □  Yes, type:  
Permits required: □ FAA □ USACE □ OWRB □ Railroad □  Other, type: 
Additional:  
 
 
PROPOSED IMPROVEMENT 
Project Intent:  
 
 
 
Special Considerations: 
 
 
 
 
Description of Proposed Improvements:  
 
 
 
 
  
Design Speed:     mph 
 
 
Project Termini 
Beginning of Project:  
End of Project:  
Limits of Survey:  
Limits of NEPA Survey Area:                                                                                                



 
Typical Section 
□  Open Section  □  Curb & Gutter  □  Divided, median width:                 
□  Other (describe):  
Number of Lanes:   Lane Width:  '     
Outside Shoulder Width:  ' Inside Shoulder Width:  ' 
Storm Sewer □  No  □  Yes Sidewalks  □  No  □  Yes, width:  ’ 
Overlay  □  No  □  Yes, thickness:  
Coldmill   □  No  □  Yes, thickness:  
Add Shoulders     □  No  □  Yes, width:  ’   
Bridge Width  ’ 
 
 
Alignment 
□  Existing 
□  New, located   □ North or □ South or □ East or □ West of existing 
□  Parallel Lanes, located  □ North or □ South or □ East or □ West of existing 
□ Spot Improvements   
□ Horizontal, Description: 
□ Vertical, Description: 
 
 
Detour 
□  Shoo-fly, located  □ North or □ South or □ East or □ West of existing 
□  Widening, located   □ North or □ South or □ East or □ West of existing 
□  Crossovers 
□  Close Road 
□  Signed Detour, Route Description:  
 
□  Phased Construction, Description:  
 
 
 
Traffic Items 
Traffic Management Plan □  No  □  Yes 
Median Barrier  □  No  □  Yes 
New Guardrail   □  No  □  Yes 
End Treatment   □  No  □  Type:  
Highway Lighting  □  No  □  Outside or  □  Median 
Traffic Signals   □  No  □  Location(s):  
 
 
Right-of-Way 
Additional RW Required □  No  □  Yes, describe:  
Utility Conflicts  □  No  □  Yes, describe:  
 
                                                                                                                                                       
 



Miscellaneous 
Channel Re-Alignment □  No  □  Yes, describe:  
 
INITIATION ESTIMATE 
Roadway:  $  
Bridge:  $  
Traffic Control: $  
Signing and Striping: $  
Highway Lighting: $  
Traffic Signals: $  
Mobilization:  $  
Staking:  $  
E & C:   $  

Total Construction: $  
 
Right-of-Way:  $  
Utility:   $  
 
Total Estimate: $  
 
 
 

 
 
 
PROGRAM REVISIONS 
Estimate: $    Letting Date:    Project Length:                        
Work Type:  
Description:  
 
 
 
Attachments (Aerial with Preliminary RW & County Map) 
 
Distribution List:  
 Director of Engineering 
 Director of Capital Projects and Information Management 
 Bridge Division 
 Environmental Programs Division 
 FHWA 
 Field Division 
 Project Management Division 
 Right-of-Way Division 
 Roadway Design 
 Survey Division 
 Traffic Engineering 























Cobb Engineering  NBI 04085 
March 2009 

OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #04085 – CANADIAN COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT CADDO C/L 

 
 

SECTION 2 – AS-BUILT PLANS 
 
As-built plans for project site including Title, Typical Section, Plan and Profile and 
Bridge General Plan & Elevation sheets were requested from ODOT 
Reproduction and Bridge Division.  Sheets from the following projects were 
provided. 
 
Project   Title        Typical  P&P  Br. GP&E 
 
FAP No. 164-H    X      X          X   
 















Cobb Engineering  NBI 04085 
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OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #04085 – CANADIAN COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT CADDO C/L 

 
 

SECTION 3 – PROPERTY IDENTIFICATION 
 
3.1 Property Ownership.  Property cards are included for each property within and 

adjacent to the site extents. 
 
3.2 Indian Ownership.  There were no properties identified as Indian-Owned. 
 
3.3 Tribal Ownership.  There were no properties identified as Tribal-Owned. 
 
3.4 Military Properties.  There were no military properties identified within the study 

area. 
 
3.5 Oklahoma Turnpike Authority (OTA) Properties.  There were no OTA properties 

identified within the study area. 
 
3.6 Public Parks and Recreational Areas.  There were no Public Parks or Recreational 

areas identified within the study area. 
 
3.7 Wildlife and Waterfowl Refuges.  There were no Wildlife or Waterfowl Refuges 

identified within the study area. 
 
3.8 Cemeteries.  There were no cemeteries identified within the study area. 
 
3.9 Airports.  There were no public or private airports identified within four miles of 

the study area. 















































Cobb Engineering  NBI 04085 
March 2009 

OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #04085 – CANADIAN COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT CADDO C/L 

 
 

SECTION 4 – UTILITY INFORMATION 
 
 
 

Mustang Fuel Corp - Waukomis 
Type of Utility Gas 

Name and Address of Utility Owner Mustang Fuel Corp - Waukomis 
13439 Broadway Extension 
Oklahoma City, OK 73114 

Name and Phone Number of Contact Person Eric Olsen 
405-748-9400 

Product Utility is Carrying Natural Gas 

Size and Material of Utility (If Applicable) High Pressure Gas Line 

General Location of Utility Crosses US-281 approx. 300’ South of 
Bridge. 

 
 
 
 
 

AT&T/Southwestern Bell (SWB) 
Type of Utility Communication 

Name and Address of Utility Owner AT&T 
7001 NW 23rd St. 
Bethany, OK 73008 

Name and Phone Number of Contact Person Tony Rodriguez 
Office: 405-291-3106 

Product Utility is Carrying Fiber Optic 

Size and Material of Utility (If Applicable)  

General Location of Utility South and East of US-281 centerline.  
Inside present R/W (Typical).  Carried 
across river on bridge. 
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March 2009 

Hinton Telephone Co. 
Type of Utility Communication & Electric 

Name and Address of Utility Owner Hinton Telephone Co. 
200 W. Main St. 
Hinton, OK 73047 

Name and Phone Number of Contact Person John – Plant Manager 
Office: 405-542-3262 

Product Utility is Carrying Fiber Optic 

Size and Material of Utility (If Applicable) Fiber optic cable has 12 fibers. 

General Location of Utility West of US-281 centerline.  Inside 
present R/W.  Carried on bridge in black 
pipe. 

 
 
 
 

Caddo Electric Co-op/Binger 
Type of Utility Electric 

Name and Address of Utility Owner Caddo Electric Co-op/Binger 
PO Box 70 
Binger, OK 73009 

Name and Phone Number of Contact Person Bo Wiley 
Office: 405-656-2322 
Fax: 405-656-2327 

Product Utility is Carrying Electric on power poles. 

Size and Material of Utility (If Applicable)  

General Location of Utility South and East of US-281 centerline.  
Inside present R/W.  

 
 
 
 

Pioneer Telephone Co-op/Binger 
Type of Utility Communication 

Name and Address of Utility Owner Pioneer Telephone Co-op/Binger 
PO Box 758 
Frederick, OK 73542 

Name and Phone Number of Contact Person Weldon Craig 
Office: 580-335-2138 

Product Utility is Carrying Buried Cable 

Size and Material of Utility (If Applicable)  

General Location of Utility Inside present R/W. 

 





USE RESTRICTED
23 USC 409

Program Provided by:

Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Collision Analysis

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Date Range: 01-01-2003 thru 12-31-2008

Legend

Fatality

Injury

Property Damage

Remarks:

Collision Severity
2003 2004 2005 2006 2007* 2008*

Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot
Collisions 3 3 3 3 2 2 1 1 1 1 0
Persons 0 5 5 0 0 3 3 0

* DENOTES A YEAR FOR WHICH DATA MAY BE INCOMPLETE.

Study Total
Fatal Injury Property Damage Total

Collisions 4 6 10
Persons 8 8 TOTALS REFLECT HIGHWAY COLLISIONS ONLY.
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USE RESTRICTED
23 USC 409

TABULATION OF HIGHWAY COLLISIONS
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Collisions By Type Of Collision
Type Of Collision 2003 2004 2005 2006 2007*

Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot
Rear-End (front-to-rear) 1 1
Head-On (front-to-front)
Right Angle
Angle Turning
Other Angle
Sideswipe Same Direction
Sideswipe Opposite Direction 1 1
Fixed Object 2 2 1 1
Pedestrian
Pedal Cycle
Animal 1 1 1 1 1 1
Overturn/Rollover 1 1 1 1
Vehicle-Train
Other Single Vehicle Crash
Other
Total 3 3 3 3 2 2 1 1 1 1
Percent 30.0 30.0 30.0 30.0 20.0 20.0 10.0 10.0 10.0 10.0

Collisions By Type Of Collision
Type Of Collision 2008* Total

Fat Inj PD Tot Fat Inj PD Tot Pct
Rear-End (front-to-rear) 1 1 10.0
Head-On (front-to-front)
Right Angle
Angle Turning
Other Angle
Sideswipe Same Direction
Sideswipe Opposite Direction 1 1 10.0
Fixed Object 1 2 3 30.0
Pedestrian
Pedal Cycle
Animal 1 2 3 30.0
Overturn/Rollover 2 2 20.0
Vehicle-Train
Other Single Vehicle Crash
Other
Total 4 6 10 100
Percent 40.0 60.0 100
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USE RESTRICTED
23 USC 409

TABULATION OF HIGHWAY COLLISIONS
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Units By Unit Type
Unit Type 2003 2004 2005 2006 2007*

Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot
Train
Pedestrian
Animal 1 1 1 1 1 1
Pedal Cycle
Parked Vehicle
CMV 1 1 1 1
Other Single Vehicle 3 3 2 2 1 1 1 1
Other Multi-Vehicle 2 2 1 1
Total 4 4 4 4 4 4 2 2 1 1
Percent 26.7 26.7 26.7 26.7 26.7 26.7 13.3 13.3 6.7 6.7

Units By Unit Type
Unit Type 2008* Total

Fat Inj PD Tot Fat Inj PD Tot Pct
Train
Pedestrian
Animal 1 2 3 20.0
Pedal Cycle
Parked Vehicle
CMV 1 1 2 13.3
Other Single Vehicle 1 2 3 20.0
Other Multi-Vehicle 2 5 7 46.7
Total 5 10 15 100
Percent 33.3 66.7 100
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USE RESTRICTED
23 USC 409

TABULATION OF HIGHWAY COLLISIONS
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Vehicles By Vehicle Type
Vehicle Type 2003 2004 2005 2006 2007*

Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot Fat Inj PD Tot
Passenger Vehicle-2 Door
Passenger Vehicle-4 Door 3 3 1 1 1 1
Passenger Vehicle-Convertible
Pickup Truck 2 2
Single-Unit Truck (2 axles) 1 1
Single-Unit Truck (3 or more axles)
School Bus
Truck/Trailer
Truck-Tractor (bobtail)
Truck-Tractor/Semi-Trailer 1 1
Truck-Tractor/Double
Truck-Tractor/Triple
Bus/Large Van (9-15 seats)
Bus (16+ seats)
Motorcycle
Motor Scooter/Moped
Motor Home
Farm Machinery
ATV
Sport Utility Vehicle (SUV) 1 1
Passenger Van
Truck More Than 10,000 lbs.
Van (10,000 lbs. or less)
Other 1 1 1 1
Total 3 3 3 3 3 3 2 2 1 1
Percent 25.0 25.0 25.0 25.0 25.0 25.0 16.7 16.7 8.3 8.3
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USE RESTRICTED
23 USC 409

TABULATION OF HIGHWAY COLLISIONS
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Vehicles By Vehicle Type
Vehicle Type 2008* Total

Fat Inj PD Tot Fat Inj PD Tot Pct
Passenger Vehicle-2 Door
Passenger Vehicle-4 Door 1 4 5 41.7
Passenger Vehicle-Convertible
Pickup Truck 2 2 16.7
Single-Unit Truck (2 axles) 1 1 8.3
Single-Unit Truck (3 or more axles)
School Bus
Truck/Trailer
Truck-Tractor (bobtail)
Truck-Tractor/Semi-Trailer 1 1 8.3
Truck-Tractor/Double
Truck-Tractor/Triple
Bus/Large Van (9-15 seats)
Bus (16+ seats)
Motorcycle
Motor Scooter/Moped
Motor Home
Farm Machinery
ATV
Sport Utility Vehicle (SUV) 1 1 8.3
Passenger Van
Truck More Than 10,000 lbs.
Van (10,000 lbs. or less)
Other 1 1 2 16.7
Total 4 8 12 100
Percent 33.3 66.7 100
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USE RESTRICTED
23 USC 409

TABULATION OF HIGHWAY COLLISIONS
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex
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USE RESTRICTED
23 USC 409

TABULATION OF HIGHWAY COLLISIONS
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Day And Time Of Occurrence Of Collisions
Hour Of The Day

Day AM PM
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 Tot Pcnt

Sunday 1 1 1 1 4 40.0
Monday 1 1 10.0
Tuesday
Wednesday 1 1 10.0
Thursday 1 1 10.0
Friday 1 1 2 20.0
Saturday 1 1 10.0

Early Morning - Sunrise Morning Peak Mid Morning/Afternoon PM Peak Evening - Late Night Tot 100
Total 3 3 2 2 10
Percent 30.0 30.0 20.0 20.0 100

Roadway/Lighting
Lighting Conditions

Roadway Conditions Daylight Darkness Twilight Lighted Unknown Total Percent
Dry 4 4 1 9 90.0
Wet (Water)
Ice, Snow, or Slush 1 1 10.0
Mud, Dirt, Gravel, or Sand
Other
Total 5 4 1 10 100
Percent 50.0 40.0 10.0 100

Weather Conditions
Weather Conditions Total Percent
Clear 7 70.0
Clouds Present 2 20.0
Raining/Fog
Snowing/Sleet/Hail 1 10.0
Other
Total 10 100
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USE RESTRICTED
23 USC 409

TABULATION OF HIGHWAY COLLISIONS
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Drivers By Driver Conditions

Unsafe/Unlawful
Apparently Normal

Alcohol Involved
Sleep Suspected Drug Use Indicated Unknown Condition Collision Severity

Ability Impaired Odor Detected

Fat Inj P-D Fat Inj P-D Fat Inj P-D Fat Inj P-D Fat Inj P-D Fat Inj P-D Fat Inj P-D Total Pcnt

Failed to Yield
Failed to Stop
Failed to Signal
Improper Turn
Improper Start
Improper Stop
Improper Backing
Improper Parking
Improper Passing
Improper Lane Change
Left of Center 2 2 2 16.7
Following Too Close
Unsafe Speed 1 1 1 8.3
DWI
Inattention 1 1 2 2 16.7
Negligent Driving
Defective Vehicle
Wrong Way
No Improper Action 1 2 1 2 3 25.0
Other 2 1 1 1 3 4 33.3
Total 2 6 1 2 1 4 8 12 100
Percent 16.7 50.0 8.3 16.7 8.3 33.3 66.7 100

Collisions By Special Feature
Special Feature Total

Fat Inj PD Tot
Bridge
Work Zone
Cross Median
Train Collision
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USE RESTRICTED
23 USC 409

COLLISION LISTING
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Highway System Collision Listing
Cnty City CS

#

Int.

#

Mile

Post

Location Features Int.

Related

Dir.

1

Dir.

2

#

Veh.

#

Inj.

#

Fat.

Type of Collision Unsafe

Unlawful

Lighting

Cond.

Roadway

Cond.

Severity Date

(00) HWY: US-281 AT: 00.30 after CO. RD. (94)

08 14 17.90 NO E - 1 1 ROLLOVER INATT DYLGT DRY INJ 10-23-2004

(40) GEARY HWY: US-281 AT: US-281, (SPUR)

09 40 18 21 01.64 (SPUR) YES W - 1 3 ROLLOVER INATT DYLGT DRY INJ 07-29-2007

(40) GEARY HWY: US-281, US-281 SPUR AT: US-281

09 40 52 21 00.00 US-281 YES S - 1 F-O TRAFF-SIGN UNSAF-SPD DYLGT SNOW PDO 02-23-2003

(00) HWY: US-281, (SOUTH) AT: 00.30 after S. CANADIAN RIV.

09 02 00.30 NO S - 1 ANIMAL OTH-ANIMAL DARK DRY PDO 09-05-2003

(00) HWY: US-281, (SOUTH) AT: 00.50 after S. CANADIAN RIV.

09 02 00.50 NO E - 1 1 F-O GUARDRL-END OTHER DARK DRY INJ 12-19-2004

(00) HWY: US-281, (SOUTH) AT: OLD US-281 SPUR

09 02 01.21 OLD US-281 SPUR YES S - 1 F-O OTHER OTHER DYLGT DRY PDO 09-19-2003

(40) GEARY HWY: US-281 AT: 00.47 after OLD US-281 SPUR

09 40 18 00.47 NO S N 2 SIDESWIPE-OPP L-CENTER DYLGT DRY PDO 06-28-2006

(40) GEARY HWY: US-281 AT: 00.50 after OLD US-281 SPUR

09 40 18 00.50 NO N - 1 3 ANIMAL OTH-ANIMAL DARK DRY INJ 12-09-2004

(40) GEARY HWY: US-281 AT: 00.27 before BRITTON RD.

09 40 18 01.13 NO N N 2 REAR-END OTHER DAWN DRY PDO 05-23-2005

(40) GEARY HWY: US-281 AT: 00.10 after (SPUR)

09 40 18 01.74 NO N - 1 ANIMAL DEER DARK DRY PDO 05-15-2005
* Location Near But Not At Mile Point
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USE RESTRICTED
23 USC 409

QUERY CRITERIA RAN 
01-01-2003 Thru 12-31-2008

US-281, FROM 2165\' EAST OF NS261, EAST TO 650\' NORTH OF US-281 SPUR IN BOTH CADDO AND CANADIAN COUNTIES	

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2009 by Andy Rex

Query Number  Query on Query By Range Date Range
1 County : 8-CADDO Control Section: 14 - US-281 17.60-CO. RD. (94)  to  18.25- 01-01-2003 to 12-31-2008
2 County : 9-CANADIAN Control Section: 02 - US-281 00.00-S. CANADIAN RIV.  to 

01.21-OLD US-281 SPUR
01-01-2003 to 12-31-2008

3 County : 9-CANADIAN Control Section: 18 - US-281 00.00-OLD US-281 SPUR  to  1.76- 01-01-2003 to 12-31-2008

Causation Disregard
Special Features Disregard   and   Disregard
Highway Class Disregard
Agency Disregard
Severity Disregard
Vehicle Type Disregard
Manner of Collision Disregard
Most Harmful Event Disregard
Intersection Related Only Unchecked
Terminal Locations Only
Within Interchanges

Unchecked

CMV Collisions Only Unchecked
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Cobb Engineering  NBI 04085 
March 2009 

OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI # 04085 – CANADIAN COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT THE CADDO C/L 

 
 

SECTION 6 – EXISTING BRIDGE CONDITION AND HYDROLOGICAL DATA 
 
 
 
6.1 One bridge is located within the study area.  The most current copy of the  

Structure Inventory & Appraisal (SI&A) sheet for this bridge was obtained 
from ODOT Bridge Division and is included. 
 

 
6.2 The drainage area associated with this bridge is not included due to its 

size. 
 
 
6.3 A FEMA FIRMette for this bridge is attached. 
 



NBI No.: 04085 Structure No.: 0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

64.0

Suff. Rating: 37.3
Structurally Deficient

Unknown

46. No. of Approach Spans: 245. No. of Spans Main Unit:

STRUCTURE TYPE AND MATERIALS

38

106. Year Reconstructed:1933

16109. Truck ADT %:200630. Year of ADT:770

1 Highway

5 Waterway

29.    ADT:

42A. Type of Service on:

42B. Type of Service under:

27.    Year Built:

AGE AND SERVICE

Unknown

327.8 ft

55A/55B. Minimum Lateral Undrclearance R:

56.    Minimum Lateral Undrclearance L:

3 On free road
01

2 Br eligible for NRHP06 Rural Minor Arterial

No || bridge exists0 Not a STRAHNET hwy

Unknown (NBI)

26.  Functional Class:

100. Defense Highway:

Long Enough0 Not part of natl netwo110. National Truck Network:

37. Historical Sig.:

101. Parallel Structure:

103. Temp. Structure:

112. NBIS Length:

20. Toll Facility:

21. Custodian: State Highway Agency 22. Owner: 01State Highway Agency
On Base Network

CLASSIFICATION

NAVIGATION DATA

N Not applicable (NBI)

APPRAISAL

6 Equal Min Criteria

4 Tolerable68. Deck Geometry:

N Feature not hwy or RR 327.8 ft

4 Minimum Tolerable

7 Countermeasures

67.   Str. Evaluation:

69.   Underclearance, Vertical and Horizontal:

72.   Approach Alignment:

113. Scour Critical:

STATE OF OKLAHOMA BRIDGE ITEMS

60. Sub.:

6 Bank Slumping

CONDITION

N N/A (NBI)

58. Deck:

62. Culvert:

Flowline Notes:

5 Fair 4 Poor 6 Satisfactory

UnknownUnknown%  Resp. :Unknown (P)

S. CANADIAN RIVER

35d 32' 54"

CANADIAN

Division 4

98. Border Br. Code:

6.   Feature Intersected:

7.    Facility Carried:

16. Latitude:

3. County Code: 4.   Place Code:

2.   SHD District:

1 Concrete-Cast-in-Place

6 Bituminous

8 Unknown

107.    Deck Type:

108A. Wearing Surface:

108B. Membrane:

44.  Approach Span Material and Design Type

43.  Main Span Material and Design Type

Steel Truss-Thru

Steel Stringer/Girder

28A. Lanes on: 2 28B. Lanes Under: -1 19.  Detour Length: 11.8 mi

1.    State: Oklahoma

71.   Waterway Adequacy: 4 Tolerable

Admin. Area: LT Snooper Truss

104. Highway System: 0 Not on NHS

1 Not Required 0.0 ft
0.0 ft 0.0 ft

111. Pier Protection:
39.   Vertical Clearance:

116. Lift Bridge Vert. Clear.:
40.   Horizontal Clearance:

97. Year of Cost Est.: 115. Year of Future ADT:

PROPOSED IMPROVEMENTS

96. Total Cost:

75.   Type of  Work:

76.   Lgth. of Improvment:

114. Future ADT:

2007

31 Repl-Load Capacity

3,937.0 ft

1232

2026

IDENTIFICATION

5. Inventory Route (Route On Structure) :

13. LRS Inv. Route./ Subroute.: 0902HP0000 01

99. Border Br. #:

17.  Longitude: 098d 18' 42"

102. Dir. of Traffic: 2 2-way traffic

105.  Fed. Land Hwy 0 N/A (NBI)

59. Super.:

61. Channel/Channel Protection:

$11,920,275

94. Bridge Cost: $6,781,689

95. Roadway Cost: $4,500,000

36B. Transition: 0 Substandard

36A. Bridge Rail: 0 Substandard 36C. Approach Rail:

36D. Approach Rail Ends: 0 Substandard

0 Substandard

108C. Deck Protection: 8 Unknown

38.   Navigation Control: Permit Not Required

Deck Area: 102,364.8 sq. ft

100.1 ft

1.0 ft

24.0 ft

GEOMETRIC DATA

32.   Approach Roadway Width (W/ Shoulders):

48.    Length Maximum Span:

50A. Curb/Sdwlk Wdth L:

51.    Width Curb to Curb:

53.    Minimum Vertical Clearance Over Bridge:

54A/54B. Min. Vert. Underclearance :

30.0 ft

3,937.0 ft

1.0 ft

26.0 ft

328.1 ft

N Feature not hwy or RR 0.0 ft

0 No median

10. Inv. Rte. Min. Vert. Clr.: 328.1 ft

34.    Skew: 0 0 No flare

47. Inv. Rte. Total Horiz. Clr.: 24.0 ft

33.    Median:

35. Structure Flared:

49.    Structure Length:

50B. Curb/Sidewalk Width R:

52.    Width Out to Out:

N/E S/W

-1 -1 -1

-1Meas.

-1Post.

-1

-1

-1 -1 -1

-1

-1

Description:

38-100' PONY TRUSS & 2-36' I-BM. SPANS(BRIDGEPORT BR.)

- -- 2 1 002811

200c. Temperature:

200d. Weather:

202. Waterproof Membrane :

Date Installed :

205. Material and Quantity :

210. Foundation Elev.

-3

208. Type of Abutment :

Type of Foundation :

209. Type of Pier / Found.: 2

204. Type of Handrail:

203. Type Exp. Dev. :

213. Utilities Attached :

211. Wear. Surf. Prot. System :

Date Installed :

221. Substructure Cond. (U/W) :

222. Fill over RCB:

224. Critical Feature Type:

223. Appr. Slab/Rdwy Cond.:

Overcoat :

225. Paint Type :

226. Date Painted:

227. Paint Coloring:

102

-1

-1

-1

-1 -1201. Structural Steel ASTM Desig.:

-1

-1 -3

-1-3

Pedestal

Natural Foundation Matl.

Yes No Piling or Drilled Shaft

Steel Post and Rail

-

Sliding Plate

None

CLEAR

1/1/1901

10

1/1/1901

-1

-1

-1

-1

-

-1

Satisfactory

477

Red Lead Ready

0

-1

Silver

2:

4:

244. Span Lengths :

-1

240. Appr. Roadway Type:

243. Girder Spacing :

238. School Bus Rte:

-1236. Deck Cleaning :

48245. Girder Depth :

246. Type of Overlay :

246. Overlay Thickness :

246. Overlay Date :

246. Overlay Depth Changed  > 1"? _

AC Overlay

1/1/1901

247. Protective Systems : 1: _

__

_

248. No. of Field Splices w/ Corrosion : -1

249. Stay-In-Place Forms :

_

-1

_

Concrete

Current and Desired Route

5:

3:2:

4:

-1

-1

-1 -1

-1

-1

-1

-1

0-

LOAD RATING AND POSTING

Load Factor

41. Posting status: A Open, no restriction

12/4/2003

Alt. Inv. Rating Meth.:

Date Rated :

Alt. Op. Rating Meth.: Load Factor

70. Posting:

63. Op. Rating Method:

31. Design Load:

65. Inv. Rating Method:

2 M 13.5 (H 15)

Load Factor

64. Operating Rating (H / HS / 3-3 ):

66. Inventory Rating ( H / HS / 3-3 ) :

Load Factor

5 At/Above Legal Loads

25.1 37.2 68.4

15.2 22.6 41.4

9.    Location: CADDO CANADIAN CL 11.  Mile Post: 0.000 mi

U.S. 281 _

INSPECTION

12. Base Hwy Network :

N

N

Y

Y

Y

Insp Done

24

NA

12

12

12

Freq: Insp. Date:

8/1/2009

NA

8/1/2008

8/1/2008

8/1/2008

Next Insp.:

Y

N

Y

Insp Req.

OS Freq.:

UW Freq.:

FC Freq.:

Element:

NBI:

Type

8/1/2007

NA

8/1/2007

8/1/2007

8/1/2007

215. Overpass :

Advanced Warning Sign :

Exisiting/Recommended Posting :

Min./ Max Vert. Clearance :

Working/Not Working :

      c. Narrow/One Lane Bridge sign :

      d. Vertical Clearance Sign:

      e. Navigation Lights :

214a. Posted Weight Limit:

      b. Posted Speed Limit :

C - US Highway

-1

-1

_

-1

NR

_

-1

_

-1

-1

_
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NBI No.: 04085 Structure No.: 0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

64.0

Suff. Rating: 37.3
Structurally Deficient

Structure / Inspection Notes

In general, top of deck-overlay is in good shape, no additional patches, some newer concrete patching of curb mainly at joint areas, some at other areas- metal truss railing good. East  corner damage
concrete busted up. Impact damage 3/4 down Northeast end of the bridge.

There are 52 cracks in connecting angles between stringers and floor beams. The crack sizes are ranging from 1/2" to 6" long.  There are 36 cracks in the coping of stringers. The crack sizes are ranging
from 1/8" to 2 1/2" long.

Visual inspection of Northeast approach span. Abutment concrete good. Northwest beam inside/outside some spalling with exposed rebar. Southeast beam inside/outside some spalling with exposed
rebar. Northeast span loss just like Southwest span.

Transverse cracks, bowed beam with added in support beam. Patching of concrete above beam/joint.

Visual inspection of Southwest approach span. Abutment good, very minor cracks. Bearings fixed, rusty color, intact, no section loss.

Spall with rebar exposed east side, inside of outer beam-typical small areas.

Transverse cracks running width of bridge.

Added beam, believe existing beam learning forwards and bowed. South beam is twisted.

Elm. Env. Description Un.  Qty. Qty.St. 1 % 1 Qty.St. 2 % 2 Qty.St. 3 % 3 Qty.St. 4 % 4 Qty.St. 5 % 5
13 1 Concrete Deck - Unprotected w/ AC Overlay (SF) 98,339 0 0 % 0 0 % 98,339 100 % 0 0 % 0 0 %

107 1 Painted Steel Open Girder/Beam (LF) 259 71 27 % 59 23 % 130 50 % 0 0 % 0 0 %

113 1 Painted Steel Stringer (LF) 9,501 7,219 76 % 951 10 % 856 9 % 475 5 % 0 0 %

121 1 Painted Steel Bottom Chord Thru Truss (LF) 7,598 761 10 % 2,051 27 % 2,126 28 % 2,661 35 % 0 0 %

126 1 Painted Steel Thru Truss (excl. bottom chord) (LF) 7,598 912 12 % 3,494 46 % 2,736 36 % 456 6 % 0 0 %

152 1 Painted Steel Floor Beam (LF) 6,155 184 3 % 1,476 24 % 3,694 60 % 801 13 % 0 0 %

165 1 Painted Steel Open Girder/Beam end (LF) 98 16 18 % 26 25 % 26 26 % 30 30 % 0 0 %

177 1 Lead Painted Stringer Ends (LF) 9,501 0 0 % 8,600 91 % 800 8 % 101 1 % 0 0 %

205 1 Reinforced Conc Column or Pile Extension (EA) 78 0 0 % 78 100 % 0 0 % 0 0 % 0 0 %

215 1 Reinforced Conc Abutment (LF) 49 0 0 % 49 100 % 0 0 % 0 0 % 0 0 %

301 1 Pourable Joint Seal (LF) 495 0 0 % 495 100 % 0 0 % 0 0 % 0 0 %

309 1 Pourable Joint Seal (LF) 495 236 48 % 259 52 % 0 0 % 0 0 % 0 0 %

311 1 Moveable Bearing (roller, sliding, etc.) (EA) 76 11 14 % 50 66 % 15 20 % 0 0 % 0 0 %

313 1 Fixed Bearing (EA) 76 11 14 % 50 66 % 15 20 % 0 0 % 0 0 %

331 1 Reinforced Conc Bridge Railing (LF) 274 138 50 % 100 36 % 36 13 % 0 0 % 0 0 %

334 1 Metal Bridge Railing - Coated (LF) 7,600 4,950 65 % 1,339 18 % 551 7 % 760 10 % 0 0 %

357 1 Pack Rust (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

359 1 Soffit of Concrete Deck or Slab (EA) 1 0 0 % 0 0 % 0 0 % 1 100 % 0 0 %

Additional
Elements

-1Invoice No.:

Inspection Date: 8/1/2007

Inspected With:

Element Notes (Include Size and Location of DeteriorationElem.
Unable to inspect with snooper due to heavy trees.
Previous comments > Many patched areas, patches are cracked and popping out in places. Some repaires made.

13

Top flanges and outer bms are worst.107

surface and freckled rust present thru-out, minor section loss present. Outer bms are worst.113

Surface & freckled rust,some sec. loss. Pack rust at connection to fl/bms.121

Pack rust present at most connections and some distress is present thru-out.126

freckle rust to flaking rust present along the floor beams, some loss of section; due to water run-off. Worse at connections to bottom chord - pack rust.  Span #39 from the North, floor beam
over South pier has holes up to 6" wide. The floor beam needs to be repaired.

152

Rusty with sec. loss due to joints leaking.165

Surface and freckled rust present at connections along with pack rust; some of the top rivots are popped due to pack rust . Some sec. loss showing.  Span #8, 13, & 33 from the North, web
of stringers have severe corrosion and stringers need to be repaired.

177

MINOR CRACKS/SPALLS ON ALL COLUMNS205

< none >215

< none >301

Some repaires made.309

< none >311

Reported By: Pontis

Page 2 of 31/23/2009



NBI No.: 04085 Structure No.: 0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

64.0

Suff. Rating: 37.3
Structurally Deficient

Element Notes (Include Size and Location of DeteriorationElem.
< none >313

Small amount of pack rust, and minor section loss334

Many connections show pack rust with moderate swelling and distress to members and rivets.357

cracking with efflorescence and spalling with rebar exposed  and moderate deterioration of the rebar  present.359

Approach railing- North span areas of spalls some section loss331

Page 3 of 31/23/2009
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Cobb Engineering  NBI 04085 
March 2009 

OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #04085 – CANADIAN COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT CADDO C/L 

 
 
 

SECTION 7 – CULTURAL RESOURCES 
 
 
A cultural resource reconnaissance review was conducted by the Oklahoma 
Department of Transportation’s Cultural Resources Program.  The following lists 
the Historic Properties/Structures and Archaeological Sites found within the 
project study area.  Please see attached Project Reconnaissance Review for 
additional information. 
 
SHPO NRHP/DOE Listed Properties in Reconnaissance Corridor: 
Comments: The existing bridge, Structure #0902 0000X, and the entire roadbed 

in the project area are contributing elements to the NRHP listed 
Bridgeport Hill-Hydro Route 66 Segment Historic District.  The 
bridge is the longest and most historic Route 66 Bridge in the State 
and is the major element of the Historic District as well as being 
individually eligible for listing on the NRHP.  For additional 
comments please see Project Reconnaissance Review. 

 
Potential NRHP Eligibility of Non-Assessed Existing Bridge(s): 
Comments: Structure 0902 0000X is a Camelback Pony truss bridge 

constructed in 1933.  The bridge is eligible for inclusion in the 
NRHP and is a major contributing element of the NRHP listed 
Bridgeport Hill-Hydro Route 66 Segment Historic District.  

 
By Potential for NRHP Eligibility, Total Number of Structures 45 Years 
Older Present in Recon Corridor: 
Comments: Quonset Hut near intersection in northern project area and barn 

near south end of project area both have low potential for NRHP 
eligibility. 

 
Potential Archaeological Sites Observed: 
Comments: Concrete plant ruins at northern end of reconnaissance area (20th 

century). 
Areas potentially Supporting Prehistoric Archaeological Sites: 
Comments: Much of the recon corridor is in floodplain setting.  Prehistoric sites 

in the immediate area are recorded on upland and terrace settings 
overlooking the South Canadian River. 



ODOT CULTURAL RESOURCES PROGRAM 

PROJECT RECONNAISSANCE REVIEW 
 

County:   Canadian 

Project No:   NBI 04085 

J/P No:   23399(04) 

Project Description:   Bridge at US-281 at South Canadian River with approaches. 

Reconnaissance Corridor Description: Corridor extends approximately one mile either side of the Canadian 

River.  Project corridor is 300 feet wide on western side of US 281 and 

400 feet wide on eastern side.  Expands to approximately 1500 feet to the 

south and east. 

Topographic Quadrangle: Geary South (1979) 

Prepared By: S. Sundermeyer 

Date of File Review: 29 January 2009 

Date of Field Reconnaissance:   11 February 2009 

1 File Review (Previously Identified Cultural Resources in the Reconnaissance Corridor): 

  State Archeological Site Files at Oklahoma Archeological Survey 

  SHPO’s NRHP list and Determination of Eligibility (DOE) list 

  Oklahoma Historic Bridge Survey 

2 Results of File Review: 

 NRHP Eligibility of Existing Bridge(s) in Reconnaissance Corridor: 

  None 

 NRHP Status:  NRHP eligible  Assessed not NRHP eligible  Non-Assessed 

 

 SHPO NRHP/DOE listed Properties in Reconnaissance Corridor:  

  None 

  Structure  District  Archaeological site  Other 

 Location:         

 

Comments: The existing bridge, Structure #0902 0000X,  and the entire roadbed in the project area are 

contributing elements to the NRHP listed Bridgeport Hill-Hydro Route 66 Segment 

Historic District (NRHP # 04000129). The bridge is the longest and most historic Route  

66 Bridge in the State and is the major element of the Historic District as well as being 

individually eligible for listing on the NRHP.  The bridge is considered to be the crown 

jewel of Historic Route 66 in Oklahoma and is also significant on a National level.  The 

bridge is likely one of the longer original steel truss span bridges remaining on Historic 

Route 66 in the Nation.  The Department can expect a strong interest in the project from 

Local, State and National level Route 66 and Historic Preservation groups including the 

Advisory Council on Historic Preservation (ACHP).  Preservation of Route 66 is 

becoming a major concern of Historic Preservation groups across the Nation, including 

Oklahoma which retains some of the better preserved segments.  The Department can 

expect  these groups will advocate preservation, rehabilitation and continued use of the 

bridge.   A detailed structural analysis will be expected to detail the structural problems 

with the bridge and to justify why the bridge cannot be rehabilitated and requires 

replacement.  A detailed 4(f) evaluation will need to be completed and should include all 

alternative analyses as well as project justification.   Even with construction of a new 

bridge on an offset alignment, the Department will need to be prepared to justify why the 

Historic bridge could not remain open to traffic (closing the bridge to traffic will be an 

adverse effect).    The setting of the bridge is also extremely important to the historic 

significance of the bridge and the Historic District.  A new bridge constructed within the 

view scape of the existing bridge will be an adverse effect to the Bridge and the Historic 

District.     

 

 Archeological Sites in Reconnaissance Corridor:  

  None 

 Trinomial:         



  

 Type:  Prehistoric  20
th

 Century  19
th

 Century  Other 

 NRHP Status:  NRHP eligible  Assessed not NRHP eligible  Non-Assessed 

 Location:         

 Comments:       

 

 
Potential Cultural Resources in 

Reconnaissance Corridor:   

Non-recorded, non-NRHP assessed cultural resources, identified 

during archival file review that may be present in recon corridor.   

  None 

 Source:  GLO map  OAS map  Aerial photograph  Other 

 Type:  Prehistoric  20
th

 Century  19
th

 century  Other 

 Location:   . 

 Comments: . 

 

 

Previous Cultural Resources Surveys 

in Reconnaissance Corridor: 

Surveys identified during archival file review and the quantity, type, 

and NRHP assessment of cultural resources defined.   

  None  

 Comments: Don Henry For AT & T cable, 1990. 

3 Windshield Assessment of Corridor: 

 Potential NRHP Eligibility of Non-Assessed Existing Bridge(s):    

  None 

  Low potential for eligibility  Moderate potential for eligibility 

  High potential for eligibility   

 

Comments: Structure 0902 0000X is a Camelback Pony truss bridge constructed in 1933.  The 

bridge is eligible for inclusion in the NRHP and is a major contributing element of the 

NRHP listed Bridgeport Hill-Hydro Route 66 Segment Historic District. 

 

 By Potential for NRHP Eligibility, Total Number of Structures 45 Years or Older Present in Recon Corridor:   

  None 

 2 Low potential for eligibility       Moderate potential for eligibility 

       High potential for eligibility       NRHP District Potential 

 

Comments: Quonset Hut near intersection in northern project area and barn near south end of 

project area 

 

 Potential Archaeological Sites Observed:   

  None 

 Type:  Prehistoric  20
th

 Century  19
th

 Century  Other 

 Comments: Concrete plant ruins at northern end of reconnaissance area. 

 

 Areas Potentially Supporting Prehistoric Archaeological Sites:   

  None 

 

Comments: Much of the reconnaissance corridor is in floodplain setting.  Prehistoric sites in the 

immediate area are recorded on upland and terrace settings overlooking the South 

Canadian River. 

 

Attached Reconnaissance Map 

All cultural resources indentified by the file review and windshield assessment are color coded accordingly on the 

attached Quad map(s). 

 

NRHP Assessed Resources:   
Not eligible:  Yellow 



  

NRHP or DOE listed:  Red 

 

Non-NRHP Assessed Resources: 
Low NRHP Potential:  Green 

Moderate/Unknown NRHP Potential:  Blue 

High NRHP Potential:   Red 

 







Cobb Engineering  NBI 04085 
March 2009 

OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #05013 – WASHITA COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT THE CADDO C/L 

 
 

SECTION 8 – HAZARDOUS WASTE/LUST SITES 
 
 
 
8.1 Two Resource Conservation and Recovery Act (RCRA) - Non Gen sites 

were located within the area searched by EDR.  There are also two 
Facility Index System (FINDS) sites within the searched area.  No LUST 
sites are located within the study area.  Please see EDR DataMap Report 
attached for further details. 

 
8.2 One well site was located within 1/8th of a mile of the study area. 



Cobb Engineering            NBI 04085 
March 2009 

OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #05013 – WASHITA COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT THE CADDO C/L 

 
 

SECTION 8 – WELL SITES 
 
 
 
 
Well No. Legal Location Latitude Longitude API Number Operator Name Well Name 

       
1-1 01 35° 32’ 43.488”N 98° 18’ 25.846”W 015 22901 Range Production 

Co. 
Sullivan 

 





.

1560

1600

1560

1560

15
60
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1400

1400

1400
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0

15
20

15
20
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20
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98  20  00 98  18  00
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2
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0
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 0
0

35
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 00
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 00

98  20  00 98  18  00



ydutS aerA ™paMataD RDE

440 Wheelers Farms Road
Milford, CT 06461
Toll Free: 800.352.0050
www.edrnet.com

Task Order 2:Canadian Cnty, US-281 at the S Canadian River
Hinton, OK  73047
 
Inquiry Number: 02419553.1r
February 16, 2009



Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2006 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.



EXECUTIVE SUMMARY

TC02419553.1r  EXECUTIVE SUMMARY 1

TARGET PROPERTY INFORMATION

ADDRESS

HINTON, OK  73047
HINTON, OK 73047

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records within the requested search area for the following databases:

FEDERAL RECORDS

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
Delisted NPL National Priority List Deletions
NPL LIENS Federal Superfund Liens
CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
CERC-NFRAP CERCLIS No Further Remedial Action Planned
LIENS 2 CERCLA Lien Information
CORRACTS Corrective Action Report
RCRA-TSDF RCRA - Transporters, Storage and Disposal
RCRA-LQG RCRA - Large Quantity Generators
RCRA-SQG RCRA - Small Quantity Generators
RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generator
US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls
ERNS Emergency Response Notification System
HMIRS Hazardous Materials Information Reporting System
DOT OPS Incident and Accident Data
US CDL Clandestine Drug Labs
US BROWNFIELDS A Listing of Brownfields Sites
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
LUCIS Land Use Control Information System
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
ODI Open Dump Inventory
DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
MINES Mines Master Index File
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System



EXECUTIVE SUMMARY

TC02419553.1r  EXECUTIVE SUMMARY 2

PADS PCB Activity Database System
MLTS Material Licensing Tracking System
RADINFO Radiation Information Database
RAATS RCRA Administrative Action Tracking System
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing

STATE AND LOCAL RECORDS

SHWS The Land Report
SWF/LF Permitted Solid Waste Disposal & Processing Facilities
LUST Leaking Underground Storage Tank List
UST Underground Storage Tank Listing
HIST UST Underground Storage Tank List, List II Version
LAST Leaking Aboveground Storage Tanks List
AST Aboveground Storage Tanks
INST CONTROL Institutional Control Sites
VCP Voluntary Cleanup Site Inventory
DRYCLEANERS Drycleaner Facility Listing
BROWNFIELDS Brownfield Sites
AIRS Permitted AIRS Facility Listing
TIER 2 Tier 2 Data Listing
OK COMPLAINT Oklahoma Complaint System Database

TRIBAL RECORDS

INDIAN RESERV Indian Reservations
INDIAN ODI Report on the Status of Open Dumps on Indian Lands
INDIAN LUST Leaking Underground Storage Tanks on Indian Land
INDIAN UST Underground Storage Tanks on Indian Land
INDIAN VCP Voluntary Cleanup Priority Listing

EDR PROPRIETARY RECORDS

Manufactured Gas Plants EDR Proprietary Manufactured Gas Plants

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified.

Page numbers and map identification numbers refer to the EDR Radius Map report where detailed data on
individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

FEDERAL RECORDS

RCRA-NonGen: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Non-Generators do
not presently generate hazardous waste.

     A review of the RCRA-NonGen list, as provided by EDR, and dated 09/10/2008 has revealed that there



EXECUTIVE SUMMARY

TC02419553.1r  EXECUTIVE SUMMARY 3

     are 2 RCRA-NonGen sites within the searched area.

PageMap ID     Address     Site     ________      ________  _____ _____

     COURTESY CHEV   HWY 281 W I-40  1 3
     SOUTHWEST MTR FRT INC   HWY 281 & I40  1 4

FINDS: The Facility Index System contains both facility information and "pointers" to other
sources of information that contain more detail. These include: RCRIS; Permit Compliance System (PCS);
Aerometric Information Retrieval System (AIRS); FATES (FIFRA [Federal Insecticide Fungicide Rodenticide Act]
and TSCA Enforcement System, FTTS [FIFRA/TSCA Tracking System]; CERCLIS; DOCKET (Enforcement Docket used to
manage and track information on civil judicial enforcement cases for all environmental statutes); Federal
Underground Injection Control (FURS); Federal Reporting Data System (FRDS); Surface Impoundments (SIA); TSCA
Chemicals in Commerce Information System (CICS); PADS; RCRA-J (medical waste transporters/disposers); TRIS;
and TSCA. The source of this database is the U.S. EPA/NTIS.

     A review of the FINDS list, as provided by EDR, and dated 10/30/2008 has revealed that there are 2
     FINDS sites within the searched area.

PageMap ID     Address     Site     ________      ________  _____ _____

     COURTESY CHEV   HWY 281 W I-40  1 3
     SOUTHWEST MTR FRT INC   HWY 281 & I40  1 4
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Please refer to the end of the findings report for unmapped orphan sites due to poor or inadequate address information.



MAP FINDINGS SUMMARY

Total
Database Plotted

FEDERAL RECORDS

    0NPL
    0Proposed NPL
    0Delisted NPL
    0NPL LIENS
    0CERCLIS
    0CERC-NFRAP
    0LIENS 2
    0CORRACTS
    0RCRA-TSDF
    0RCRA-LQG
    0RCRA-SQG
    0RCRA-CESQG
    2RCRA-NonGen
    0US ENG CONTROLS
    0US INST CONTROL
    0ERNS
    0HMIRS
    0DOT OPS
    0US CDL
    0US BROWNFIELDS
    0DOD
    0FUDS
    0LUCIS
    0CONSENT
    0ROD
    0UMTRA
    0ODI
    0DEBRIS REGION 9
    0MINES
    0TRIS
    0TSCA
    0FTTS
    0HIST FTTS
    0SSTS
    0ICIS
    0PADS
    0MLTS
    0RADINFO
    2FINDS
    0RAATS
    0SCRD DRYCLEANERS

STATE AND LOCAL RECORDS

    0SHWS
    0SWF/LF
    0LUST
    0UST
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MAP FINDINGS SUMMARY

Total
Database Plotted

    0HIST UST
    0LAST
    0AST
    0INST CONTROL
    0VCP
    0DRYCLEANERS
    0BROWNFIELDS
    0AIRS
    0TIER 2
    0OK COMPLAINT

TRIBAL RECORDS

    0INDIAN RESERV
    0INDIAN ODI
    0INDIAN LUST
    0INDIAN UST
    0INDIAN VCP

EDR PROPRIETARY RECORDS

    0Manufactured Gas Plants

NOTES:

   Sites may be listed in more than one database

TC02419553.1r   Page 2 of 6



MAP FINDINGS
Map ID

EDR ID NumberDirection
Distance

EPA ID NumberDatabase(s)SiteDistance (ft.)

                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              UnknownFurnace exemption:
                              UnknownOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              UnknownMixed waste (haz. and radioactive):
                              UnknownU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    (405) 542-3275Owner/operator telephone:
                    Not reportedOwner/operator country:
                    HINTON, OK 73047
                    BOX 697 I-40Owner/operator address:
                    FRANK VINCENTOwner/operator name:

Owner/Operator Summary:

                    Handler: Non-Generators do not presently generate hazardous wasteDescription:
                    Non-GeneratorClassification:
                    06EPA Region:
                    Not reportedContact email:
                    (405) 542-3275Contact telephone:
                    USContact country:
                    HINTON, OK 73047
                    HWY 281 I-40Contact address:
                    FRANK  VINCENTContact:
                    HINTON, OK 73047
                    HWY 281 I-40Mailing address:
                    OKD987080553EPA ID:
                    HINTON, OK 73047
                    HWY 281 W I-40Facility address:
                    COURTESY CHEVFacility name:
                    07/18/1995Date form received by agency:

RCRA-NonGen:

corrective action activities required under RCRA.
program staff to track the notification, permit, compliance, and
and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA
events and activities related to facilities that generate, transport,
Conservation and Recovery Act (RCRA) program through the tracking of
RCRAInfo is a national information system that supports the Resource

        110007734078Registry ID:

                Other Pertinent Environmental Activity Identified at Site
FINDS:

HINTON, OK  73047
RCRA-NonGenHWY 281 W I-40 OKD987080553

1 FINDSCOURTESY CHEV 1000469610
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MAP FINDINGS
Map ID

EDR ID NumberDirection
Distance

EPA ID NumberDatabase(s)SiteDistance (ft.)

                    No violations foundViolation Status:

                    WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE.
                    MATERIAL.  LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT
                    WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE
                    FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET,
                    CLOSED CUP FLASH POINT TESTER.  ANOTHER METHOD OF DETERMINING THE
                    LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS
                    IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OFWaste name:
                    D001Waste code:

Hazardous Waste Summary:

                              Commercial status unknownOff-site waste receiver:
                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:

COURTESY CHEV  (Continued) 1000469610

                    CHATTANOOGA, TN 37410
                    2931 S MARKET STOwner/operator address:
                    SOUTHWEST MOTOR FREIGHT INCOwner/operator name:

Owner/Operator Summary:

                    Handler: Non-Generators do not presently generate hazardous wasteDescription:
                    Non-GeneratorClassification:
                    06EPA Region:
                    Not reportedContact email:
                    (405) 542-3245Contact telephone:
                    USContact country:
                    HINTON, OK 73047
                    RT 1 BOX 20B20Contact address:
                    JOE  MORGANContact:
                    HINTON, OK 73047
                    RT 1 BOX 20B20Mailing address:
                    OKD982551905EPA ID:
                    HINTON, OK 73047
                    HWY 281 & I40Facility address:
                    SOUTHWEST MTR FRT INCFacility name:
                    06/06/1988Date form received by agency:

RCRA-NonGen:

corrective action activities required under RCRA.
program staff to track the notification, permit, compliance, and
and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA
events and activities related to facilities that generate, transport,
Conservation and Recovery Act (RCRA) program through the tracking of
RCRAInfo is a national information system that supports the Resource

        110007733541Registry ID:

                Other Pertinent Environmental Activity Identified at Site
FINDS:

HINTON, OK  73047
RCRA-NonGenHWY 281 & I40 OKD982551905

1 FINDSSOUTHWEST MTR FRT INC 1000410714
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MAP FINDINGS
Map ID

EDR ID NumberDirection
Distance

EPA ID NumberDatabase(s)SiteDistance (ft.)

                    SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    F001, F002, AND F005; AND STILL BOTTOMS FROM THE RECOVERY OF THESE
                    OF THE ABOVE NON-HALOGENATED SOLVENTS OR THOSE SOLVENTS LISTED IN
                    BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR MORE
                    ACID, AND NITROBENZENE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING,
                    THE FOLLOWING SPENT NON-HALOGENATED SOLVENTS: CRESOLS AND CRESYLICWaste name:
                    F004Waste code:

                    SPENT SOLVENT MIXTURES.
                    F005, AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND
                    OF THE ABOVE HALOGENATED SOLVENTS OR THOSE LISTED IN F001, F004, OR
                    BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR MORE
                    1,1,2-TRICHLOROETHANE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING,
                    ORTHO-DICHLOROBENZENE, TRICHLOROFLUOROMETHANE, AND
                    CHLOROBENZENE, 1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE,
                    METHYLENE CHLORIDE, TRICHLOROETHYLENE, 1,1,1-TRICHLOROETHANE,
                    THE FOLLOWING SPENT HALOGENATED SOLVENTS: TETRACHLOROETHYLENE,Waste name:
                    F002Waste code:

                    WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE.
                    MATERIAL.  LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT
                    WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE
                    FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET,
                    CLOSED CUP FLASH POINT TESTER.  ANOTHER METHOD OF DETERMINING THE
                    LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS
                    IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OFWaste name:
                    D001Waste code:

                    Not DefinedWaste name:
                    D000Waste code:

Hazardous Waste Summary:

                              Commercial status unknownOff-site waste receiver:
                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              UnknownFurnace exemption:
                              UnknownOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              UnknownMixed waste (haz. and radioactive):
                              UnknownU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    (615) 756-7511Owner/operator telephone:
                    Not reportedOwner/operator country:

SOUTHWEST MTR FRT INC  (Continued) 1000410714
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MAP FINDINGS
Map ID

EDR ID NumberDirection
Distance

EPA ID NumberDatabase(s)SiteDistance (ft.)

                    No violations foundViolation Status:

SOUTHWEST MTR FRT INC  (Continued) 1000410714
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HINTON U001223586 PROPPS BROTHERS FARMING INC RT 1 BOX 168 BETHEL ROAD 73047 UST, HIST UST
GEARY FIRE DEPT S107832298 MARATHON R E OWENS 2 SE/4 SEC 29-T13N-R11W 73040 TIER 2

STATION
GEARY S109103885 CONOCOPHILLIPS PIPELINE--GEARY CRUDE PUMP FR N OF GEARY, 2.25 MI NW ON HWY 270, W 1.75 MI, O 73040 TIER 2
GEARY S107842627 WARD PETROLEUM--SWAGGART AT JCT. HWY 270/281 ON S. SIDE OF GEARY, GO 11 W 73040 TIER 2
GEARY A100287200 DONALD MAGNESS, CANADIAN COUNTY DIST #3 123 NW 7TH 73040 AST
GEARY U001881487 JOHNSON CONSTRUCTION CO HWY 281 S OF WATONGA 73040 UST, HIST UST
GEARY 1008398894 CANADIAN CO RWD # 1 ROUTE 2 BOX 82A 73014 FINDS
GEARY U003759813 EICHELBERGER FARMS RT 1 73040 UST, HIST UST
CALUMET FIRE DEPT S107832011 MARATHON ALIG TRUST A 2 NW/4 SEC 1-T14N-R9W 73014 TIER 2
CALUMET FIRE DEPT S107832074 MARATHON CHILES C 2 NE/4 SEC 20-T12N-R9W 73014 TIER 2
CALUMET FIRE DEPT S107832326 MARATHON SCHWEITZER B 2 NW/4 SEC 2-T14N-R9W 73014 TIER 2
CALUMET FIRE DEPT S107832372 MARATHON W C CHILES 2 NW/4 SEC 21-T12N-R9W 73014 TIER 2
CALUMET FIRE DEPT S107832380 MARATHON WHITLEY 2 SE/4 SEC 17-T13N-R8W 73014 TIER 2
CALUMET S108289203 CALUMET WEST CRUDE OIL STA 7 MI W ON HWY 270 73014 AIRS
CALUMET S108286148 SAMSON COMPANIES-- HORN TOM #2 (AKA #3) SEC. 7-13N-9W 73014 TIER 2
CALUMET A100287196 FRANK BAILEY, CANADIAN COUNTY DIST #3 18315 192ND NW 73014 AST
CALUMET A100287197 RANDY PAYNE, CANADIAN COUNTY DISTRICT #3 20220 122ND NW 73014 AST
CALUMET U003799818 MOORE’S FARM SERVICE CENTER 602 E HWY 270 73014 UST, HIST UST
CALUMET A100225507 HERBERGER FARM SERVICE 10000 W HWY 66 73014 AST
CALUMET 1008397540 LOVE S COUNTRY STORE #251 WWT RR1 BOX 56 73014 FINDS
CALUMET S109108957 PLAINS PIPELINE--CALUMET PIPELINE STATION US 281  /  US 270, 6 MI E ON US 27 73014 TIER 2
CALUMET U001223831 QUIK STOP HWY 270 73014 UST, HIST UST
CALUMET A100278719 CANADIAN COUNTY DIST #3 HWY 270 N OF HWY 66 APPROX 1/2 MI 73014 AST
CALUMET U001881742 CALUMET DIST. WAREHOUSE RT 2, BOX 148 73014 UST, HIST UST
CALUMET U003759852 WELLTECH, INC-GEARY AREA RT 1 BOX 151B 73014 UST, HIST UST
CALUMET U001881695 OGY I-40 & METHODIST ROAD 73014 UST, HIST UST
CADDO COUNTY S108666261 PINE RIDGE LANDFILL SE/4 SW/4 OF S2 T6N R12W (6 MI S OF FT. COBB, 1/4 SWF/LF
CADDO COUNTY S106496409 CITY OF HINTON TRANSFER STATION SE/4 SE/4 OF S5 T11N R11W SWF/LF
CADDO COUNTY S106496407 PUBLIC SERVICE COMPANY OF OKLAHOMA NE/4 SE/4 SW/4 OF S3 T7N R11W  /  SE/2 NE/4 OF S10 SWF/LF
CADDO COUNTY S107030501 CITY OF ANADARKO LANDFILL S/2 SE/4  /  SW/4 OF S21 T8N R10W SWF/LF
CADDO COUNTY S106496419 TOWN OF LOOKEBA DISPOSAL SITE NW/4 OF S18 T10N R11W SWF/LF
CADDO COUNTY S106496416 CITY OF VERDEN DISPOSAL SITE SW/4 OF S 23 T8N R9W SWF/LF
CADDO COUNTY S106496415 TOWN OF FT. COBB DISPOSAL SITE NW/4 OF S14 T7N R12W SWF/LF
CADDO COUNTY S106496411 TOWN OF CEMENT DISPOSAL SITE NE4 OF S3 T5N R9W SWF/LF
CADDO COUNTY S107030503 TOWN OF GRACEMONT DISPOSAL SITE NE/4 OF S1 T8N R10W SWF/LF
CADDO COUNTY S106496417 TOWN OF EAKLY DISPOSAL SITE NE/4 NW/4 OF S32 T10N R13W (1.5 MI W OF EAKLY) SWF/LF
CADDO COUNTY S106496413 TOWN OF BINGER DISPOSAL SITE S/2 NW/4 OF S34 T9N R11W SWF/LF
CADDO COUNTY S107030497 CITY OF BRIDGEPORT DISPOSAL SITE SW/4 NW/4 NW/4 NW/4 OF S9 T12N R11W SWF/LF
CADDO COUNTY S106496408 GRADDO LAND TREATMENT SYSTEM SE/4 NE/4 NW/4 OF S17 T10N R8W GRADY COUNTY  /  SE SWF/LF
CADDO COUNTY S106496406 HYDRO-EAKLY LANDFILL E/2 NE/4 OF S7 T10N R12W (4 MI N, 3 MI E OF EAKLY SWF/LF
CADDO COUNTY S106496412 CITY OF CYRIL DISPOSAL SITE NW CORNER OF NW/4 SW/4 OF S19 T5N R9W SWF/LF
CADDO COUNTY S107030502 TOWN OF HYDRO DISPOSAL SITE BLOCK 14, ORIGINAL TOWNSITE, NW CORNER, NW/4 OF S SWF/LF

ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4WbCVxtrPl2YfBZuarn2aCl..jp53D.hmLaEs48MmFafVb4sVEOSaXh5a9nfvl.U7B9CS9FEYAFQekiIKG84vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4UbCVxtrPl3YfBZuarn2aCl..jp59D.hmLaEsA8MmFafVb5sVEOSaXh4a9nfvl.U4B9CS9FEYBFQekiIKGA4vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4UbCVxtrPl3YfBZuarn2aCl..jp5BD.hmLaEs38MmFafVb2sVEOSaXh5a9nfvl.UAB9CS9FEYAFQekiIKG74vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4UbCVxtrPl3YfBZuarn2aCl..jp59D.hmLaEsA8MmFafVb6sVEOSaXh4a9nfvl.U8B9CS9FEY4FQekiIKG94vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4CbCVxtrPl3YfBZuarn2aCl..jp52D.hmLaEs48MmFafVbAsVEOSaXh9a9nfvl.U4B9CS9FEY2FQekiIKG24vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4WbCVxtrPl2YfBZuarn2aCl..jp53D.hmLaEsA8MmFafVbAsVEOSaXh3a9nfvl.U6B9CS9FEYAFQekiIKG94vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi43bCVxtrPl2YfBZuarn2aCl..jp5AD.hmLaEs58MmFafVbBsVEOSaXhAa9nfvl.UAB9CS9FEYBFQekiIKG64vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4WbCVxtrPl2YfBZuarn2aCl..jp55D.hmLaEs98MmFafVb7sVEOSaXhBa9nfvl.UAB9CS9FEY3FQekiIKG54vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4UbCVxtrPl3YfBZuarn2aCl..jp59D.hmLaEsA8MmFafVb5sVEOSaXh4a9nfvl.U2B9CS9FEY3FQekiIKG34vSOk2I32
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4cb49icivbVr2Ba9ljiha9mfiEavnl7CFVeIrS22h2Bt3anV3R8lXmjZ92t4h5lag59Mmmf8frs36AESRaCu9vJnXllFQ4fUcV4b6820m9awiO08LHiNkvvO2xXVl2rHA4D8Bg6af23S8lYTjhh8dYhiMa4k2lwmg4fHqBL6EbMair4yrcBHbmh3Ry9teiUL3pHiEFvXk2KNVc6ryT4n6Bjxaq36jSlTFjeI3AxhW6ac8B5fmB3fJi7VzEQpauY7jQnJKlzn5ctCq3FrA1gEeieIpH3L.S.Z2tntbLhpp2Sh4xqcJkbM23.Z9paiwh2Tpiukvi4UbCVxtrPl3YfBZuarn2aCl..jp59D.hmLaEsA8MmFafVb5sVEOSaXh4a9nfvl.U2B9CS9FEY9FQekiIKG64vSOk2I32
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HINTON S107839124 SAMSON COMPANIES--LOULA UNIT #2 SEC. 28-11N-11W 73047 TIER 2
HINTON S109097059 BRIGHAM OIL & GAS--WRIGHT 7 #2 BATTERY SEC 7-11N-10W 73047 TIER 2
HINTON 1007153585 CENTERPOINT ENGRY F/SICKLES COMPRESSOR S 3 MI S AND 4 MI W 73047 FINDS
HINTON U001223695 KOUNTRY STORE S OF HINTON HWY 281 73047 UST, HIST UST
HINTON 1005523246 SUPERIOR PIPELINE C/LOOKEBA COMPRESSOR S 2MI E OF HWY 8, THEN N 73047 FINDS
HINTON U003997957 SWBT HINTON MICROWAVE RELAY TWR 9 MILES SE OF HINTON ON HWY 37, 1 MILE NORTH, 1/2 73047 UST
HINTON U003795758 SWBT HINTON MICROWAVE RELAY TWR 9 MILES SE OF HINTON ON HWY 37, 1 MILE N 73047 HIST UST
HINTON S109136461 HIGHWAY PLT 0.5 MILES S OF US 281/I-40 JCT 73047 AIRS
HINTON U003429306 VINTAGE PETROLEUM INC HINTO DIST METHODIST RD & I-40 73047 UST, HIST UST
HINTON A100278739 HILLTOP QUICK STOP S HWY 281 73047 AST
HINTON S107842517 WARD PETROLEUM--HOLLIS #1 FROM HINTON @ 4 WAY STOP, GO 1.3 MI E ON HWY 37, S 73047 TIER 2
HINTON S107842512 WARD PETROLEUM--HELEN # 1-6 FROM STOP LIGHT IN HINTON ON HWY 37, GO 1/2 E, 1/2 73047 TIER 2
HINTON S108513622 WARD PETROLEUM--WALKER # 1-27 FROM HINTON, GO TO SKYVIEW RD, 3/4 E, N INTO LOC 73047 TIER 2
HINTON S107826579 ENERQUEST (FEDDERSEN B #1) FROM I-40  /  METHODIST ROAD, GO 7-1/2 MILESSOUTH, 73047 TIER 2
HINTON S107826577 ENERQUEST (ABBOTT #1) FROM I-40  /  METHODIST ROAD, GO 7-1/2 MILESSOUTH, 73047 TIER 2
HINTON S109106714 LINN OPERATING, INC.--S & S FARMS 1-31 W/2 E/2 SE SW SEC. 31-12N-11W 73047 TIER 2
HINTON 1008001423 VINTAGE PETROLEUM I/NILES NO 2 COMPRESSO 5 MI E AND 3 MI N OF 73047 FINDS
HINTON S108289490 NILES NO 2 COMPRESSOR STA 5 MI E / 3 MI N OF 73047 AIRS
HINTON A100289627 CANADIAN COUNTY DIST #2 CORNER OF 44TH & MAPLE 73047 AST
HINTON A100210594 HILLTOP QUICK STOP S BROADWAY 281 HWY 73047 AST
HINTON U003997951 MACS SHELL 500 N BROADWAY 73047 UST
HINTON U003759987 LOVE’S TRAVEL STOP #385 4400 N BROADWAY 73047 UST, HIST UST
HINTON U003429188 MACS TEXACO 500 N BROADWAY 73047 HIST UST
HINTON U001881619 BOB J CASSTEVENS 721 N BROADWAY 73047 UST, HIST UST
HINTON 1007119436 WHEELER CHEVROLET 4401 N BROADWAY 73047 RCRA-CESQG
HINTON 1001197733 ECO-TECH SUB DIV OF EOC INC 912 S BROADWAY 73047 FINDS, RCRA-NonGen
HINTON S107842652 WARD PETROLEUM--WRIGHT # 1-7 I-40 AT METHODIST RD EXIT (E OF HINTON), GO 5 1/2S 73047 TIER 2
HINTON A100287173 WEEBLES GROCERY HWY 52 & 37 N TO CEDAR LAKE 73047 AST
HINTON U001223637 ADA RIG CO HWY 281 N OF HINTON 73047 UST, HIST UST
HINTON A100174493 ANADARKO DOZER & TRUCKING HWY 281 3 1/2 MILES SOUTH 73047 AST
HINTON 1004768448 ENTZ OILFIELD CHEMCIALS INC HWY 281 S 73047 FINDS, RCRA-CESQG
HINTON 1000981648 ENTZ CHEMICAL INC HIGHWAY 28 S 73047 FINDS, RCRA-CESQG
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To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days
from the date the government agency made the information available to the public.

FEDERAL RECORDS

NPL:  National Priority List
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center
(EPIC) and regional EPA offices.

Date of Government Version: 09/29/2008
Date Data Arrived at EDR: 10/10/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 40

Source:  EPA
Telephone:  N/A
Last EDR Contact: 01/26/2009
Next Scheduled EDR Contact: 04/27/2009
Data Release Frequency: Quarterly

NPL Site Boundaries

Sources:

EPA’s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-564-7333

EPA Region 1 EPA Region 6
Telephone 617-918-1143 Telephone: 214-655-6659

EPA Region 3 EPA Region 7
Telephone 215-814-5418 Telephone: 913-551-7247

EPA Region 4 EPA Region 8
Telephone 404-562-8033 Telephone: 303-312-6774

EPA Region 5 EPA Region 9
Telephone 312-886-6686 Telephone: 415-947-4246

EPA Region 10
Telephone 206-553-8665

Proposed NPL:  Proposed National Priority List Sites
A site that has been proposed for listing on the National Priorities List through the issuance of a proposed rule
in the Federal Register. EPA then accepts public comments on the site, responds to the comments, and places on
the NPL those sites that continue to meet the requirements for listing.

Date of Government Version: 09/29/2008
Date Data Arrived at EDR: 10/10/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 40

Source:  EPA
Telephone:  N/A
Last EDR Contact: 01/26/2009
Next Scheduled EDR Contact: 04/27/2009
Data Release Frequency: Quarterly

DELISTED NPL:  National Priority List Deletions
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the
EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.

Date of Government Version: 09/29/2008
Date Data Arrived at EDR: 10/10/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 40

Source:  EPA
Telephone:  N/A
Last EDR Contact: 01/26/2009
Next Scheduled EDR Contact: 04/27/2009
Data Release Frequency: Quarterly
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NPL LIENS:  Federal Superfund Liens
Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file liens against real property in order to recover remedial action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens.

Date of Government Version: 10/15/1991
Date Data Arrived at EDR: 02/02/1994
Date Made Active in Reports: 03/30/1994
Number of Days to Update: 56

Source:  EPA
Telephone:  202-564-4267
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: No Update Planned

CERCLIS:  Comprehensive Environmental Response, Compensation, and Liability Information System
CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 10/07/2008
Date Data Arrived at EDR: 10/16/2008
Date Made Active in Reports: 12/08/2008
Number of Days to Update: 53

Source:  EPA
Telephone:  703-412-9810
Last EDR Contact: 01/30/2009
Next Scheduled EDR Contact: 04/13/2009
Data Release Frequency: Quarterly

CERCLIS-NFRAP:  CERCLIS No Further Remedial Action Planned
Archived sites are sites that have been removed and archived from the inventory of CERCLIS sites. Archived status
indicates that, to the best of EPA’s knowledge, assessment at a site has been completed and that EPA has determined
no further steps will be taken to list this site on the National Priorities List (NPL), unless information indicates
this decision was not appropriate or other considerations require a recommendation for listing at a later time.
This decision does not necessarily mean that there is no hazard associated with a given site; it only means that,
based upon available information, the location is not judged to be a potential NPL site. 

Date of Government Version: 12/03/2007
Date Data Arrived at EDR: 12/06/2007
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 76

Source:  EPA
Telephone:  703-412-9810
Last EDR Contact: 01/26/2009
Next Scheduled EDR Contact: 03/16/2009
Data Release Frequency: Quarterly

LIENS 2:  CERCLA Lien Information
A Federal CERCLA (’Superfund’) lien can exist by operation of law at any site or property at which EPA has spent
Superfund monies. These monies are spent to investigate and address releases and threatened releases of contamination.
CERCLIS provides information as to the identity of these sites and properties.

Date of Government Version: 08/19/2008
Date Data Arrived at EDR: 08/29/2008
Date Made Active in Reports: 09/09/2008
Number of Days to Update: 11

Source:  Environmental Protection Agency
Telephone:  202-564-6023
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

CORRACTS:  Corrective Action Report
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version: 09/11/2008
Date Data Arrived at EDR: 09/19/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 27

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 12/01/2008
Next Scheduled EDR Contact: 03/02/2009
Data Release Frequency: Quarterly

RCRA-TSDF:  RCRA - Transporters, Storage and Disposal
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.
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Date of Government Version: 09/10/2008
Date Data Arrived at EDR: 09/23/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 23

Source:  Environmental Protection Agency
Telephone:  214-665-6444
Last EDR Contact: 02/06/2009
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

RCRA-LQG:  RCRA - Large Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGs) generate
over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month.

Date of Government Version: 09/10/2008
Date Data Arrived at EDR: 09/23/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 23

Source:  Environmental Protection Agency
Telephone:  214-665-6444
Last EDR Contact: 02/06/2009
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

RCRA-SQG:  RCRA - Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity generators (SQGs) generate
between 100 kg and 1,000 kg of hazardous waste per month.

Date of Government Version: 09/10/2008
Date Data Arrived at EDR: 09/23/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 23

Source:  Environmental Protection Agency
Telephone:  214-665-6444
Last EDR Contact: 02/06/2009
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

RCRA-CESQG:  RCRA - Conditionally Exempt Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small quantity generators
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.

Date of Government Version: 09/10/2008
Date Data Arrived at EDR: 09/23/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 23

Source:  Environmental Protection Agency
Telephone:  214-665-6444
Last EDR Contact: 02/06/2009
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

RCRA-NonGen:  RCRA - Non Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently generate hazardous
waste.

Date of Government Version: 09/10/2008
Date Data Arrived at EDR: 09/23/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 23

Source:  Environmental Protection Agency
Telephone:  214-665-6444
Last EDR Contact: 02/06/2009
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies
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US ENG CONTROLS:  Engineering Controls Sites List
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building
foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental
media or effect human health.

Date of Government Version: 10/06/2008
Date Data Arrived at EDR: 10/17/2008
Date Made Active in Reports: 12/08/2008
Number of Days to Update: 52

Source:  Environmental Protection Agency
Telephone:  703-603-0695
Last EDR Contact: 12/29/2008
Next Scheduled EDR Contact: 03/30/2009
Data Release Frequency: Varies

US INST CONTROL:  Sites with Institutional Controls
A listing of sites with institutional controls in place. Institutional controls include administrative measures,
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
required as part of the institutional controls.

Date of Government Version: 10/06/2008
Date Data Arrived at EDR: 10/17/2008
Date Made Active in Reports: 12/08/2008
Number of Days to Update: 52

Source:  Environmental Protection Agency
Telephone:  703-603-0695
Last EDR Contact: 12/29/2008
Next Scheduled EDR Contact: 03/30/2009
Data Release Frequency: Varies

ERNS:  Emergency Response Notification System
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous
substances.

Date of Government Version: 12/31/2007
Date Data Arrived at EDR: 01/23/2008
Date Made Active in Reports: 03/17/2008
Number of Days to Update: 54

Source:  National Response Center, United States Coast Guard
Telephone:  202-267-2180
Last EDR Contact: 01/30/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Annually

HMIRS:  Hazardous Materials Information Reporting System
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.

Date of Government Version: 09/30/2008
Date Data Arrived at EDR: 10/16/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 34

Source:  U.S. Department of Transportation
Telephone:  202-366-4555
Last EDR Contact: 01/30/2009
Next Scheduled EDR Contact: 04/13/2009
Data Release Frequency: Annually

DOT OPS:  Incident and Accident Data
Department of Transporation, Office of Pipeline Safety Incident and Accident data.

Date of Government Version: 05/14/2008
Date Data Arrived at EDR: 05/28/2008
Date Made Active in Reports: 08/08/2008
Number of Days to Update: 72

Source:  Department of Transporation, Office of Pipeline Safety
Telephone:  202-366-4595
Last EDR Contact: 11/26/2008
Next Scheduled EDR Contact: 02/23/2009
Data Release Frequency: Varies

CDL:  Clandestine Drug Labs
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this
web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.
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Date of Government Version: 07/01/2008
Date Data Arrived at EDR: 10/31/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 53

Source:  Drug Enforcement Administration
Telephone:  202-307-1000
Last EDR Contact: 10/31/2008
Next Scheduled EDR Contact: 03/23/2009
Data Release Frequency: Quarterly

US BROWNFIELDS:  A Listing of Brownfields Sites
Included in the listing are brownfields properties addresses by Cooperative Agreement Recipients and brownfields
properties addressed by Targeted Brownfields Assessments. Targeted Brownfields Assessments-EPA’s Targeted Brownfields
Assessments (TBA) program is designed to help states, tribes, and municipalities--especially those without EPA
Brownfields Assessment Demonstration Pilots--minimize the uncertainties of contamination often associated with
brownfields. Under the TBA program, EPA provides funding and/or technical assistance for environmental assessments
at brownfields sites throughout the country. Targeted Brownfields Assessments supplement and work with other efforts
under EPA’s Brownfields Initiative to promote cleanup and redevelopment of brownfields. Cooperative Agreement
Recipients-States, political subdivisions, territories, and Indian tribes become Brownfields Cleanup Revolving
Loan Fund (BCRLF) cooperative agreement recipients when they enter into BCRLF cooperative agreements with the
U.S. EPA. EPA selects BCRLF cooperative agreement recipients based on a proposal and application process. BCRLF
cooperative agreement recipients must use EPA funds provided through BCRLF cooperative agreement for specified
brownfields-related cleanup activities.

Date of Government Version: 10/01/2008
Date Data Arrived at EDR: 11/14/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 39

Source:  Environmental Protection Agency
Telephone:  202-566-2777
Last EDR Contact: 02/10/2009
Next Scheduled EDR Contact: 04/13/2009
Data Release Frequency: Semi-Annually

DOD:  Department of Defense Sites
This data set consists of federally owned or administered lands, administered by the Department of Defense, that
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 11/10/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 62

Source:  USGS
Telephone:  703-692-8801
Last EDR Contact: 02/06/2009
Next Scheduled EDR Contact: 05/04/2009
Data Release Frequency: Semi-Annually

FUDS:  Formerly Used Defense Sites
The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers
is actively working or will take necessary cleanup actions.

Date of Government Version: 12/31/2007
Date Data Arrived at EDR: 09/05/2008
Date Made Active in Reports: 09/23/2008
Number of Days to Update: 18

Source:  U.S. Army Corps of Engineers
Telephone:  202-528-4285
Last EDR Contact: 12/29/2008
Next Scheduled EDR Contact: 03/30/2009
Data Release Frequency: Varies

LUCIS:  Land Use Control Information System
LUCIS contains records of land use control information pertaining to the former Navy Base Realignment and Closure
properties.

Date of Government Version: 12/09/2005
Date Data Arrived at EDR: 12/11/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 31

Source:  Department of the Navy
Telephone:  843-820-7326
Last EDR Contact: 12/08/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: Varies

CONSENT:  Superfund (CERCLA) Consent Decrees
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released
periodically by United States District Courts after settlement by parties to litigation matters.
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Date of Government Version: 09/15/2008
Date Data Arrived at EDR: 10/22/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 62

Source:  Department of Justice, Consent Decree Library
Telephone:  Varies
Last EDR Contact: 01/19/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies

ROD:  Records Of Decision
Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical
and health information to aid in the cleanup.

Date of Government Version: 10/21/2008
Date Data Arrived at EDR: 10/29/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 55

Source:  EPA
Telephone:  703-416-0223
Last EDR Contact: 12/29/2008
Next Scheduled EDR Contact: 03/30/2009
Data Release Frequency: Annually

UMTRA:  Uranium Mill Tailings Sites
Uranium ore was mined by private companies for federal government use in national defense programs. When the mills
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized.

Date of Government Version: 07/13/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  Department of Energy
Telephone:  505-845-0011
Last EDR Contact: 12/17/2008
Next Scheduled EDR Contact: 03/16/2009
Data Release Frequency: Varies

ODI:  Open Dump Inventory
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258
Subtitle D Criteria.

Date of Government Version: 06/30/1985
Date Data Arrived at EDR: 08/09/2004
Date Made Active in Reports: 09/17/2004
Number of Days to Update: 39

Source:  Environmental Protection Agency
Telephone:  800-424-9346
Last EDR Contact: 06/09/2004
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

DEBRIS REGION 9:  Torres Martinez Reservation Illegal Dump Site Locations
A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside
County and northern Imperial County, California.

Date of Government Version: 03/25/2008
Date Data Arrived at EDR: 04/17/2008
Date Made Active in Reports: 05/15/2008
Number of Days to Update: 28

Source:  EPA, Region 9
Telephone:  415-972-3336
Last EDR Contact: 12/22/2008
Next Scheduled EDR Contact: 03/23/2009
Data Release Frequency: Varies

MINES:  Mines Master Index File
Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes
violation information.

Date of Government Version: 08/07/2008
Date Data Arrived at EDR: 09/23/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 23

Source:  Department of Labor, Mine Safety and Health Administration
Telephone:  303-231-5959
Last EDR Contact: 12/23/2008
Next Scheduled EDR Contact: 03/23/2009
Data Release Frequency: Semi-Annually

TRIS:  Toxic Chemical Release Inventory System
Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and
land in reportable quantities under SARA Title III Section 313.
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Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 02/29/2008
Date Made Active in Reports: 04/18/2008
Number of Days to Update: 49

Source:  EPA
Telephone:  202-566-0250
Last EDR Contact: 09/19/2008
Next Scheduled EDR Contact: 12/15/2008
Data Release Frequency: Annually

TSCA:  Toxic Substances Control Act
Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant
site.

Date of Government Version: 12/31/2002
Date Data Arrived at EDR: 04/14/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 46

Source:  EPA
Telephone:  202-260-5521
Last EDR Contact: 01/12/2009
Next Scheduled EDR Contact: 04/13/2009
Data Release Frequency: Every 4 Years

FTTS:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the
Agency on a quarterly basis.

Date of Government Version: 10/08/2008
Date Data Arrived at EDR: 10/17/2008
Date Made Active in Reports: 12/08/2008
Number of Days to Update: 52

Source:  EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone:  202-566-1667
Last EDR Contact: 12/15/2008
Next Scheduled EDR Contact: 03/16/2009
Data Release Frequency: Quarterly

FTTS INSP:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
A listing of FIFRA/TSCA Tracking System (FTTS) inspections and enforcements.

Date of Government Version: 10/08/2008
Date Data Arrived at EDR: 10/17/2008
Date Made Active in Reports: 12/08/2008
Number of Days to Update: 52

Source:  EPA
Telephone:  202-566-1667
Last EDR Contact: 12/15/2008
Next Scheduled EDR Contact: 03/16/2009
Data Release Frequency: Quarterly

HIST FTTS:  FIFRA/TSCA Tracking System Administrative Case Listing
A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions. The
information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation of FIFRA
(Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions
are now closing out records. Because of that, and the fact that some EPA regions are not providing EPA Headquarters
with updated records, it was decided to create a HIST FTTS database. It included records that may not be included
in the newer FTTS database updates. This database is no longer updated.

Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

HIST FTTS INSP:  FIFRA/TSCA Tracking System Inspection & Enforcement Case Listing
A complete inspection and enforcement case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA
regions. The information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation
of FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some
EPA regions are now closing out records. Because of that, and the fact that some EPA regions are not providing
EPA Headquarters with updated records, it was decided to create a HIST FTTS database. It included records that
may not be included in the newer FTTS database updates. This database is no longer updated.
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Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2008
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

SSTS:  Section 7 Tracking Systems
Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 03/14/2008
Date Made Active in Reports: 04/18/2008
Number of Days to Update: 35

Source:  EPA
Telephone:  202-564-4203
Last EDR Contact: 12/04/2008
Next Scheduled EDR Contact: 01/12/2009
Data Release Frequency: Annually

ICIS:  Integrated Compliance Information System
The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES)
program.

Date of Government Version: 07/31/2008
Date Data Arrived at EDR: 08/13/2008
Date Made Active in Reports: 09/09/2008
Number of Days to Update: 27

Source:  Environmental Protection Agency
Telephone:  202-564-5088
Last EDR Contact: 01/12/2009
Next Scheduled EDR Contact: 04/13/2009
Data Release Frequency: Quarterly

PADS:  PCB Activity Database System
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers
of PCB’s who are required to notify the EPA of such activities.

Date of Government Version: 12/04/2007
Date Data Arrived at EDR: 02/07/2008
Date Made Active in Reports: 03/17/2008
Number of Days to Update: 39

Source:  EPA
Telephone:  202-566-0500
Last EDR Contact: 02/02/2009
Next Scheduled EDR Contact: 05/04/2009
Data Release Frequency: Annually

MLTS:  Material Licensing Tracking System
MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which
possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,
EDR contacts the Agency on a quarterly basis.

Date of Government Version: 10/03/2008
Date Data Arrived at EDR: 10/15/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 35

Source:  Nuclear Regulatory Commission
Telephone:  301-415-7169
Last EDR Contact: 12/29/2008
Next Scheduled EDR Contact: 03/30/2009
Data Release Frequency: Quarterly

RADINFO:  Radiation Information Database
The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S.
Environmental Protection Agency (EPA) regulations for radiation and radioactivity.

Date of Government Version: 10/28/2008
Date Data Arrived at EDR: 10/29/2008
Date Made Active in Reports: 12/08/2008
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-343-9775
Last EDR Contact: 01/30/2009
Next Scheduled EDR Contact: 04/27/2009
Data Release Frequency: Quarterly
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FINDS:  Facility Index System/Facility Registry System
Facility Index System. FINDS contains both facility information and ’pointers’ to other sources that contain more
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 10/30/2008
Date Data Arrived at EDR: 10/31/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 53

Source:  EPA
Telephone:  (214) 665-2200
Last EDR Contact: 12/29/2008
Next Scheduled EDR Contact: 03/30/2009
Data Release Frequency: Quarterly

RAATS:  RCRA Administrative Action Tracking System
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of
the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources
made it impossible to continue to update the information contained in the database.

Date of Government Version: 04/17/1995
Date Data Arrived at EDR: 07/03/1995
Date Made Active in Reports: 08/07/1995
Number of Days to Update: 35

Source:  EPA
Telephone:  202-564-4104
Last EDR Contact: 06/02/2008
Next Scheduled EDR Contact: 09/01/2008
Data Release Frequency: No Update Planned

BRS:  Biennial Reporting System
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 03/06/2007
Date Made Active in Reports: 04/13/2007
Number of Days to Update: 38

Source:  EPA/NTIS
Telephone:  800-424-9346
Last EDR Contact: 12/09/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: Biennially

SCRD DRYCLEANERS:  State Coalition for Remediation of Drycleaners Listing
The State Coalition for Remediation of Drycleaners was established in 1998, with support from the U.S. EPA Office
of Superfund Remediation and Technology Innovation. It is comprised of representatives of states with established
drycleaner remediation programs. Currently the member states are Alabama, Connecticut, Florida, Illinois, Kansas,
Minnesota, Missouri, North Carolina, Oregon, South Carolina, Tennessee, Texas, and Wisconsin.

Date of Government Version: 09/08/2008
Date Data Arrived at EDR: 09/10/2008
Date Made Active in Reports: 09/23/2008
Number of Days to Update: 13

Source:  Environmental Protection Agency
Telephone:  615-532-8599
Last EDR Contact: 02/09/2009
Next Scheduled EDR Contact: 05/11/2009
Data Release Frequency: Varies

STATE AND LOCAL RECORDS

SHWS:  Voluntary Cleanup & Superfund Site Status Report
Land restoration projects carried out in several DEQ programs.

Date of Government Version: 12/31/2007
Date Data Arrived at EDR: 04/29/2008
Date Made Active in Reports: 05/30/2008
Number of Days to Update: 31

Source:  Department of Environmental Quality
Telephone:  405-702-5100
Last EDR Contact: 12/09/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: Varies

TC02419553.1r     Page GR-9

GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING



SWF/LF:  Permitted Solid Waste Disposal & Processing Facilities
Solid Waste Facilities/Landfill Sites. SWF/LF type records typically contain an inventory of solid waste disposal
facilities or landfills in a particular state. Depending on the state, these may be active or inactive facilities
or open dumps that failed to meet RCRA Subtitle D Section 4004 criteria for solid waste landfills or disposal
sites.

Date of Government Version: 08/16/2008
Date Data Arrived at EDR: 08/29/2008
Date Made Active in Reports: 09/15/2008
Number of Days to Update: 17

Source:  Department of Environmental Quality
Telephone:  405-702-5184
Last EDR Contact: 11/24/2008
Next Scheduled EDR Contact: 02/23/2009
Data Release Frequency: Semi-Annually

LUST:  Leaking Underground Storage Tank List
Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground
storage tank incidents. Not all states maintain these records, and the information stored varies by state.

Date of Government Version: 07/01/2008
Date Data Arrived at EDR: 11/03/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 16

Source:  Oklahoma Corporation Commission
Telephone:  405-521-3107
Last EDR Contact: 02/02/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies

UST:  Underground Storage Tank Listing
Registered Underground Storage Tanks. UST’s are regulated under Subtitle I of the Resource Conservation and Recovery
Act (RCRA) and must be registered with the state department responsible for administering the UST program. Available
information varies by state program.

Date of Government Version: 05/07/2008
Date Data Arrived at EDR: 05/08/2008
Date Made Active in Reports: 05/30/2008
Number of Days to Update: 22

Source:  Oklahoma Corporation Commission
Telephone:  405-521-3107
Last EDR Contact: 02/02/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies

HIST UST:  Underground Storage Tank List, List II Version
This underground storage tank listing includes tank information through March 2003. This listing is no longer
updated by the Oklahoma Corporation Commission.

Date of Government Version: 03/21/2003
Date Data Arrived at EDR: 04/28/2003
Date Made Active in Reports: 05/27/2003
Number of Days to Update: 29

Source:  Oklahoma Corporation Commission
Telephone:  405-521-3107
Last EDR Contact: 01/19/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: No Update Planned

LAST:  Leaking Aboveground Storage Tanks List
Leaking aboveground storage tank site locations.

Date of Government Version: 07/01/2008
Date Data Arrived at EDR: 11/03/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 16

Source:  Oklahoma Corporation Commission
Telephone:  405-522-4640
Last EDR Contact: 02/02/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies

AST:  Aboveground Storage Tanks
Registered Aboveground Storage Tanks.

Date of Government Version: 05/07/2008
Date Data Arrived at EDR: 05/08/2008
Date Made Active in Reports: 05/30/2008
Number of Days to Update: 22

Source:  Oklahoma Corporation Commission
Telephone:  405-521-3107
Last EDR Contact: 02/02/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies
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INST CONTROL:  Institutional Control Sites
Sites with institutional controls in place.

Date of Government Version: 09/08/2008
Date Data Arrived at EDR: 09/08/2008
Date Made Active in Reports: 09/17/2008
Number of Days to Update: 9

Source:  Department of Environmental Quality
Telephone:  405-702-5100
Last EDR Contact: 12/08/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: Varies

VCP:  Voluntary Cleanup Site Inventory
Investigations and cleanups by groups or individuals participating in the Voluntary Cleanup Program (VCP).

Date of Government Version: 09/08/2008
Date Data Arrived at EDR: 09/08/2008
Date Made Active in Reports: 09/17/2008
Number of Days to Update: 9

Source:  Department of Environmental Quality
Telephone:  405-702-5100
Last EDR Contact: 12/08/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: Varies

DRYCLEANERS:  Drycleaner Facilities
A listing of drycleaner facility locations.

Date of Government Version: 10/06/2008
Date Data Arrived at EDR: 10/07/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 43

Source:  Department of Environmental Quality
Telephone:  405-702-9100
Last EDR Contact: 01/06/2009
Next Scheduled EDR Contact: 04/06/2009
Data Release Frequency: Varies

BROWNFIELDS:  Brownfield Sites
Brownfields are defined by Oklahoma law as abandoned, idled or under used industrial or commercial facilities
or other real property at which expansion or redevelopment of the real property is complicated by environmental
contamination caused by regulated substances. This program provides a means for private parties and government
entities to voluntarily investigate and if warranted, clean up properties that may be contaminated with hazardous
wastes. The formal Brownfields Program provides specific state liability relief and protects the property from
federal Superfund actions.

Date of Government Version: 09/24/2008
Date Data Arrived at EDR: 09/25/2008
Date Made Active in Reports: 09/29/2008
Number of Days to Update: 4

Source:  Department of Environmental Quality
Telephone:  405-702-5100
Last EDR Contact: 12/22/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: No Update Planned

BROWNFIELDS 2:  Brownfields Public Record Listing
The Brownfields program provides a means for private parties and government entities to voluntarily investigate
and if warranted, clean up properties that may be contaminated with hazardous wastes. The formal Brownfields Program
provides specific state liability relief and protects the property from federal Superfund actions.

Date of Government Version: 04/17/2008
Date Data Arrived at EDR: 06/18/2008
Date Made Active in Reports: 07/23/2008
Number of Days to Update: 35

Source:  Department of Environmental Quality
Telephone:  405-702-5100
Last EDR Contact: 12/11/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: Varies

AIRS:  Permitted AIRS Facility Listing
A listing of permitted AIRS facility locations.

Date of Government Version: 10/23/2008
Date Data Arrived at EDR: 10/24/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 26

Source:  Department of Environmental Quality
Telephone:  405-702-4100
Last EDR Contact: 01/19/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies
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OK COMPLAINT:  Oklahoma Complaint System Database
Environmental complaints reported to the Oklahoma Corporation Commission.

Date of Government Version: 03/27/2006
Date Data Arrived at EDR: 04/05/2006
Date Made Active in Reports: 05/12/2006
Number of Days to Update: 37

Source:  Oklahoma Corporation Commission
Telephone:  405-521-2384
Last EDR Contact: 12/29/2008
Next Scheduled EDR Contact: 03/30/2009
Data Release Frequency: Varies

TIER 2:  Tier 2 Data Listing
A listing of facilities which store or manufacture hazardous materials and submit a chemical inventory report.

Date of Government Version: 09/23/2008
Date Data Arrived at EDR: 09/29/2008
Date Made Active in Reports: 10/03/2008
Number of Days to Update: 4

Source:  Department of Environmental Quality
Telephone:  405-702-1000
Last EDR Contact: 12/08/2008
Next Scheduled EDR Contact: 02/23/2009
Data Release Frequency: Varies

TRIBAL RECORDS

INDIAN RESERV:  Indian Reservations
This map layer portrays Indian administered lands of the United States that have any area equal to or greater
than 640 acres.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 12/08/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 34

Source:  USGS
Telephone:  202-208-3710
Last EDR Contact: 02/06/2009
Next Scheduled EDR Contact: 05/04/2009
Data Release Frequency: Semi-Annually

INDIAN ODI:  Report on the Status of Open Dumps on Indian Lands
Location of open dumps on Indian land.

Date of Government Version: 12/31/1998
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  Environmental Protection Agency
Telephone:  703-308-8245
Last EDR Contact: 11/24/2008
Next Scheduled EDR Contact: 02/23/2009
Data Release Frequency: Varies

INDIAN LUST R10:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 11/18/2008
Date Data Arrived at EDR: 11/19/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 34

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

INDIAN LUST R9:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 10/10/2008
Date Data Arrived at EDR: 10/10/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 6

Source:  Environmental Protection Agency
Telephone:  415-972-3372
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

INDIAN LUST R8:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming.

Date of Government Version: 12/02/2008
Date Data Arrived at EDR: 12/04/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 19

Source:  EPA Region 8
Telephone:  303-312-6271
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly
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INDIAN LUST R6:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in New Mexico and Oklahoma.

Date of Government Version: 11/25/2008
Date Data Arrived at EDR: 11/26/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 27

Source:  EPA Region 6
Telephone:  214-665-6597
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

INDIAN LUST R4:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Florida, Mississippi and North Carolina.

Date of Government Version: 06/06/2008
Date Data Arrived at EDR: 10/09/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 41

Source:  EPA Region 4
Telephone:  404-562-8677
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Semi-Annually

INDIAN LUST R1:  Leaking Underground Storage Tanks on Indian Land
A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version: 03/12/2008
Date Data Arrived at EDR: 03/14/2008
Date Made Active in Reports: 03/20/2008
Number of Days to Update: 6

Source:  EPA Region 1
Telephone:  617-918-1313
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

INDIAN LUST R7:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Iowa, Kansas, and Nebraska

Date of Government Version: 04/01/2008
Date Data Arrived at EDR: 12/03/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 20

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 11/19/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

INDIAN UST R1:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont and ten Tribal
Nations).

Date of Government Version: 03/12/2008
Date Data Arrived at EDR: 03/14/2008
Date Made Active in Reports: 03/20/2008
Number of Days to Update: 6

Source:  EPA, Region 1
Telephone:  617-918-1313
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

INDIAN UST R4:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee
and Tribal Nations)

Date of Government Version: 06/06/2008
Date Data Arrived at EDR: 10/09/2008
Date Made Active in Reports: 11/19/2008
Number of Days to Update: 41

Source:  EPA Region 4
Telephone:  404-562-9424
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Semi-Annually

INDIAN UST R5:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 5 (Michigan, Minnesota and Wisconsin and Tribal Nations).
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Date of Government Version: 09/08/2008
Date Data Arrived at EDR: 09/19/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 27

Source:  EPA Region 5
Telephone:  312-886-6136
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

INDIAN UST R6:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 6 (Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes).

Date of Government Version: 11/25/2008
Date Data Arrived at EDR: 11/26/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 27

Source:  EPA Region 6
Telephone:  214-665-7591
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Semi-Annually

INDIAN UST R7:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 7 (Iowa, Kansas, Missouri, Nebraska, and 9 Tribal Nations).

Date of Government Version: 06/01/2007
Date Data Arrived at EDR: 06/14/2007
Date Made Active in Reports: 07/05/2007
Number of Days to Update: 21

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 11/19/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Varies

INDIAN UST R8:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 8 (Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations).

Date of Government Version: 12/01/2008
Date Data Arrived at EDR: 12/04/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 19

Source:  EPA Region 8
Telephone:  303-312-6137
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

INDIAN UST R9:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 9 (Arizona, California, Hawaii, Nevada, the Pacific Islands, and Tribal Nations).

Date of Government Version: 09/05/2008
Date Data Arrived at EDR: 09/19/2008
Date Made Active in Reports: 10/16/2008
Number of Days to Update: 27

Source:  EPA Region 9
Telephone:  415-972-3368
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

INDIAN UST R10:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 10 (Alaska, Idaho, Oregon, Washington, and Tribal Nations).

Date of Government Version: 11/18/2008
Date Data Arrived at EDR: 11/19/2008
Date Made Active in Reports: 12/23/2008
Number of Days to Update: 34

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 11/17/2008
Next Scheduled EDR Contact: 02/16/2009
Data Release Frequency: Quarterly

INDIAN VCP R1:  Voluntary Cleanup Priority Listing
A listing of voluntary cleanup priority sites located on Indian Land located in Region 1.
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Date of Government Version: 04/02/2008
Date Data Arrived at EDR: 04/22/2008
Date Made Active in Reports: 05/19/2008
Number of Days to Update: 27

Source:  EPA, Region 1
Telephone:  617-918-1102
Last EDR Contact: 01/19/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies

INDIAN VCP R7:  Voluntary Cleanup Priority Lisitng
A listing of voluntary cleanup priority sites located on Indian Land located in Region 7.

Date of Government Version: 03/20/2008
Date Data Arrived at EDR: 04/22/2008
Date Made Active in Reports: 05/19/2008
Number of Days to Update: 27

Source:  EPA, Region 7
Telephone:  913-551-7365
Last EDR Contact: 01/19/2009
Next Scheduled EDR Contact: 04/19/2009
Data Release Frequency: Varies

EDR PROPRIETARY RECORDS

Manufactured Gas Plants:  EDR Proprietary Manufactured Gas Plants
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR’s researchers. Manufactured gas sites were used in the United States from the 1800’s to 1950’s
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production,
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds
are potentially hazardous to human health and the environment. The byproduct from this process was frequently
disposed of directly at the plant site and can remain or spread slowly, serving as a continuous source of soil
and groundwater contamination.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

OTHER DATABASE(S)

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete.  For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included.  Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.

CT MANIFEST:  Hazardous Waste Manifest Data
Facility and manifest data. Manifest is a document that lists and tracks hazardous waste from the generator through
transporters to a tsd facility.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 06/15/2007
Date Made Active in Reports: 08/20/2007
Number of Days to Update: 66

Source:  Department of Environmental Protection
Telephone:  860-424-3375
Last EDR Contact: 12/11/2008
Next Scheduled EDR Contact: 03/09/2009
Data Release Frequency: Annually

NY MANIFEST:  Facility and Manifest Data
Manifest is a document that lists and tracks hazardous waste from the generator through transporters to a TSD
facility.

Date of Government Version: 10/21/2008
Date Data Arrived at EDR: 11/26/2008
Date Made Active in Reports: 12/11/2008
Number of Days to Update: 15

Source:  Department of Environmental Conservation
Telephone:  518-402-8651
Last EDR Contact: 11/26/2008
Next Scheduled EDR Contact: 02/23/2009
Data Release Frequency: Annually
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WI MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2007
Date Data Arrived at EDR: 08/22/2008
Date Made Active in Reports: 09/08/2008
Number of Days to Update: 17

Source:  Department of Natural Resources
Telephone:  N/A
Last EDR Contact: 01/05/2009
Next Scheduled EDR Contact: 04/06/2009
Data Release Frequency: Annually

Oil/Gas Pipelines: This data was obtained by EDR from the USGS in 1994. It is referred to by USGS as GeoData Digital Line Graphs
from 1:100,000-Scale Maps. It was extracted from the transportation category including some oil, but primarily
gas pipelines.

Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges.  These sensitive receptors typically include the elderly, the sick, and children.  While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.

AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.

Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.

Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.

Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States.  It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.

Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States. 

Daycare Centers: Day Care Centers
Source: Department of Human Services
Telephone: 405-521-3561

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002 and 2005 from the U.S. Fish and Wildlife Service.

STREET AND ADDRESS INFORMATION

© 2009 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #05013 – WASHITA COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT THE CADDO C/L 

 
 

SECTION 9 – NATURAL RESOURCES 
 
 
9.1 Based upon research performed using the U.S. Fish & Wildlife Service, 

one Designated Critical Habitat was found within the project area.   Please 
see attached Critical Habitat Map for more information. 

 
The following are a listing of the federally-listed endangered, threatened, 
and candidate species located within Caddo and Canadian Counties: 
 
Species    Classification 
American Peregrine Falcon Delisted Taxon, Recovered, Being 

Monitored First Five Years (DM) 
American River Shiner  Threatened (T) 
Bald Eagle    Delisted Taxon, Recovered, Being 

Monitored First Five Years (DM) 
Black-Capped Vireo   Endangered (E) 
Least Tern    Endangered (E) 
Piping Plover    Endangered (E), Threatened (T) 
Whooping Crane   Endangered (E), Experimental 

Population (EXPN)  
 
9.2 Enercon Services Inc. conducted a site reconnaissance of the study area 

and identified potential jurisdictional wetlands.  The proposed study area 
crosses four mapped drainages.  Please refer to Windshield Survey report 
for additional information on wetlands observed in the project area. 

 
9.3 Research performed using the Oklahoma Scenic River Commission 

Website confirms that there are no scenic rivers in the study area.  The 
project does appear to lie above an aquifer.  Please refer to Major 
Groundwater Aquifers of Oklahoma map that is attached. 





ENERCON SERVICES, INC.
An Employee Owned Company

6525 N. Meridian, Suite 400
Oklahoma City, OK 73116
(405) 722-7693
Fax: (405) 722-7694
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VIA EMAIL: 
abaker@cobbengr.com 

 
February 4, 2009 
 
Amanda F. Baker 
Cobb Engineering Company 
4516 NW 36th Street 
Oklahoma City, OK 73122 
(405) 415-9400 
 
RE:    Preliminary Report - Windshield Survey for Potential Waters of  
                                                the U.S. Identification 
                          US-281 Over The South Canadian River 
                                                Sections 1, 2, 11 & 12, T12N – R11W Caddo County,  
                                                Section 6, T12N – R10W Canadian County and 
                                                Section 31, T13N – R10W Canadian County, Oklahoma 
                                                Temp J/P D4006(04) 
                                   
Dear Ms. Baker: 
 
On February 2, 2009, Mr. Charles Duke and Mr. Andrew Ward of Enercon Services, Inc. 
(ENERCON) performed a windshield survey at the proposed US Highway 281 over the South 
Canadian River study area.  The current location of the proposed study area was approximately 3 
miles east-southeast of Bridgeport, Oklahoma and includes Sections 1, 2, 11 and 12, Township 12 
North, Range 11 West, Caddo County, Section 6, Township 12 North, Range 10 West and 
Section 31, Township 13 North, Range 10 West, Canadian County, Oklahoma.  The proposed 
study area extended approximately 300 feet north and northwest from the existing highway 
centerline, 400 to 1,500 feet south and southeast from the existing highway centerline and was 
12,000 feet in length. 
 
The areas surrounding the proposed study area were characterized as cultivated fields, native 
grass pasture, forest and broad sandy beaches.   
 
The proposed study area was observed to cross four (4) mapped drainages.  One (1) drainage was 
observed to be the South Canadian River and three (3) drainages were mapped intermittent 
streams observed on both sides of the study area.  According to the FEMA floodplain map (figure 
3), portions of the proposed study area were identified within a mapped floodplain.  Two of three 
wetland indicators (hydrology and vegetation) were observed within close proximity to the 
drainages in the proposed study area.  According to the soil survey map (figure 5), there were five 
(5) listed hydric soils within the study area.  According to the NWI map (figure 4) there were 
several mapped wetlands identified within the study area.    Further definitive investigation would 
be needed to determine the presence or absence of wetlands within the proposed study area.    
 
Should you have any questions, or require any additional information, please do not hesitate to 
contact us at 405-722-7693.   
 
 
 
 

mailto:abaker@cobbengr.com


Sincerely,  
Enercon Services, Inc. 

 
Charles Duke 
Environmental Scientist 

Enercon Services, Inc.  US-281 Over The South Canadian River 
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Critical Habitat Map - Canadian County (Close-up)

Disclaimer: This map DOES NOT represent all of the critical habitat designated by
the U.S Fish & Wildlife Service.  It shows only the available digitized critical habitats
that have been submitted into this system as of print date.

Scale 1:63,278
U.S. Fish & Wildlife Service

Printed: Jan 28, 2009 7:18:16 AM

Map center: 35° 32' 33" N, 98° 19' 7" W



Ogallala

Antlers

Roubidoux

Vamoosa-
Ada

Rush
Springs

Garber-
Wellington

Blaine

Elk City

Ogallala

Arbuckle-
Simpson

Ogallala

Arbuckle-
Timbered Hills

Canadian River

North Canadian River

Cimarron River

Washita River

Red River

Arkansas River

Salt Fork of the
Arkansas River

Red River

North Fork of
the Red River

Tillman
Terrace

Red River

Arkansas River

Canadian River

Gerty Sand

Enid
Isolated
Terrace

Major Groundwater Aquifers of  Oklahoma

25 0 25 50 75 100
Miles

Major Bedrock Aquifers

Major Alluvium and Terrace Aquifers

Project Location 
(Impact on Aquifer)





Cobb Engineering  NBI 04085 
March 2009 

OKLAHOMA DEPARTMENT OF TRANSPORTATION 
EC-1170G – TASK ORDER 2 

NBI #05013 – WASHITA COUNTY 
US-281 AT SOUTH CANADIAN RIVER, AT THE CADDO C/L 

 
 

SECTION 10 – EXISTING FACILITY DATA 
 
10.1 Functional Classification 

10.1.1 Area Type:   Rural 
10.1.2 Terrain Type:   Rolling 
10.1.3 Access Control:   None 
10.1.4 Highway Type:   Rural Minor Arterial, NHS 

 
10.2 Traffic Data within the Study Area 

10.2.1 Current Average Annual Daily Traffic (AADT):   1300 
10.2.2 Projected AADT:   2100 in 2039 
10.2.3 Percentage of Truck Traffic:   24% 

 
10.3 Roadway Characteristics within the Study Area 

10.3.1 Number and Width of Lanes:   Two 12’ lanes 
10.3.2 Outside Shoulder Widths:   0’ 
10.3.3 Open Section, Curb & Gutter, Divided:   Open Section 
10.3.4 Pavement and Shoulder Material Type and Condition:   Asphalt 

Pavement in Fair Condition, Sod or Dirt Shoulders in Poor 
Condition. 

10.3.5 Storm Sewer Identification and Condition:   N/A 
10.3.6 Sidewalks Identification and Width:   N/A 

 
10.4 Bridge Characteristics, for each bride within the Study Area: 

10.4.1 Feature Intersected:   South Canadian River 
10.4.2 NBI and Location Numbers:   NBI 04085, 0902 0000 X 
10.4.3 Span and Material Description:   38’-100’ Pony Truss & 2-36’ I-

Beam Spans 
10.4.4 Sufficiency Rating, with SD/FO Designation:   37.3, Deficient 
10.4.5 Year Built:   1933 
10.4.6 Bridge Width and Length:   26’ width, 3936.96’ length 
10.4.7 Horizontal & Vertical Clearances, Measured & Posted: 
 Horizontal Measured: 24’ 
 Horizontal Posted:   Not Posted 
 Vertical Measured:   N/A 
 Vertical Posted:   Not Posted 
10.4.8 Health Index: 64.0 

 
10.5 Alternative Agency Impacts Associated with Study Area 



Cobb Engineering  NBI 04085 
March 2009 

10.5.1 Identify all Metropolitan Planning Organizations (MPOs) associated 
with the study area:   The project study area does not lie within the 
jurisdiction of the Association of Central Oklahoma Governments 
(ACOG), Indian Nation Council of Governments (INCOG), Lawton 
Metropolitan Area Planning Commission (LMAPC), or Ft. Smith, 
Arkansas. 

10.5.2 The project study area does not lie within the jurisdiction of the 
Oklahoma Turnpike Authority. 

10.5.3 The project study area does not lie within the jurisdiction of any 
other agencies. 

 
10.6 Existing Agreements:   The Field Division Engineer, Casey Shell, was 

consulted regarding the identification of any city, county, state or OTA 
agreements on this facility.  Mr. Shell indicated to his knowledge there 
were no existing agreements of any kind. 
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Appendix B1:  

Traffic Report 

 

Source:   

Lee Engineering for CP&Y. Data Collection Report, EC-1408A: U.S. 281 over Canadian River. 

February 2016. 
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INTRODUCTION

This report documents the traffic and collision data collection effort undertaken by Lee
Engineering, LLC for EC-1408A US-281 over Canadian River. Data collected and compiled
includes the following:

• Twenty-four (24) hour bi-directional volumes at the following locations:
a. US-281 north of Route 66
b. Jones Road east of US-281
c. US-281 south of historic bridge

• AM, Mid-day, and PM peak hour turning movement volumes at five (5) intersections along
the existing and proposed alignments of US-281:

1. US-281 at Business US-281
2. US-281 at Jones Road
3. US-281/Route 66 at Broadway/US-281
4. Broadway/US-281 at I-40 Westbound Ramps (Exit 101)
5. Methodist Road at I-40 Westbound Ramps (Exit 104)

• Collision data

The existing and proposed alignments of US-281 are shown in Figure 1. Data collection sites are
identified in Figure 2. Collected data is provided in the appendix.
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Figure 1: Existing and Proposed Alignments of US-281

Figure 1
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Figure 2: Data Collection Sites

Figure 2
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TRAFFIC DATA

Existing Lane Configurations

The existing lane configurations for the roadways and the study intersections within the study area
are provided in Figure 3. A description of the study area roadways includes:

US-281 – US-281 is a two-lane undivided roadway from I-40 to Jones Road and widens to
a three-lane undivided roadway (one lane southbound and two lanes northbound) from
Jones Road to Business US-281. US-281 has a posted speed limit of 65 miles per hour
(mph) east of Broadway and Route 66. As US-281 approaches Broadway and Route 66,
the posted speed limit is reduced to 55 mph. The speed limit is reduced further to 45 mph
as US-281 approaches I-40.

Business US-281 – Business US-281 is a four-lane divided roadway with a posted speed
limit of 65 miles per hour (mph).

Jones Road – Jones Road is a two-lane undivided roadway with a statutory speed limit of
55 mph.

Methodist Road – Methodist Road is a two-lane undivided roadway with a posted speed
limit of 55 mph south of I-40.

Intersection Turning Movement Volumes

Peak hour turning movement volumes were collected at the following existing study intersections
from 7:00 AM to 9:00 AM, 11:00 AM to 1:00 PM, and 4:00 PM to 6:00 PM on Wednesday,
January 27, 2016:

1. US-281 at Business US-281
2. US-281 at Jones Road
3. US-281/Route 66 at Broadway/US-281
4. Broadway/US-281 at I-40 Westbound Ramps
5. Methodist Road at I-40 Westbound Ramps

Figure 4 shows the 2016 AM and PM peak hour intersection turning movement volumes. Mid-
day peak hour volumes are available in the Appendix. Pedestrian and bicyclist counts were also
collected at the study intersections during each peak period, though no bicyclists and only three
pedestrians were observed in the study area. The traffic count data is provided in the Appendix.
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Daily Traffic Volumes

Twenty-four hour directional volumes were also collected at the following existing roadway
segments on Wednesday, January 27, 2016:

a. US-281 north of Route 66
b. Jones Road east of US-281
c. US-281 south of historic bridge

Figure 5 shows the 2016 daily and peak hour traffic volumes on the roadway segments. The traffic
count data is provided in the Appendix.

Vehicle Classification

The traffic volumes collected also included vehicle classification of auto, medium truck, and heavy
truck categories. Medium trucks have only two axles and are largely represented by local delivery
trucks. Large trucks have three or more axles and include dump trucks and semi-tractor trailers.
Figure 5 also shows the percentage of trucks along the roadway segments. The percentages shown
represent the total number of trucks as a percentage of the total traffic volume.
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Figure 3: Existing Lane Configurations

Figure 3
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Figure 4: Existing Peak Hour Traffic Volumes at Study Intersections

Figure 4
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Figure 5: Existing Traffic Volumes at Roadway Segments

Figure 5
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COLLISION DATA

Collision data along US-281 and I-40 was obtained from the Oklahoma Department of
Transportation for the last eleven full years (2005 through 2015). Overall, there were 82 reported
collisions within our study area. Figure 6 maps out the general location and type of each collision
reported within the study area. Figure 7 charts the number of collisions by location within the
study area.

Out of the total 82 collisions reported, 3 of the collisions included at least one fatality, 33 collisions
included at least one injury1 (2 of these also included a fatality), and 46 collisions only resulted in
property damage. Figure 7 also depicts the number of injuries that occurred at each location within
the study area.

As shown in the following figures, the locations with the highest number of reported collisions
and subsequent injuries, are at the I-40 ramps at US-281 and along US-281/Broadway south of
Route 66. Intersections create up to 32 conflict points for collisions to occur. The type of collisions
occurring within the entire study area are categorized and summarized in Figure 8.

Several variables contribute to the likeliness of a collision occurring. These variables include
roadway geometric design, lighting conditions, speed, driver awareness, pavement condition,
signing and marking presence and condition, weather conditions, and others. Figure 8 shows the
number of collisions reported for various lighting and roadway conditions. As shown in this figure,
most collisions occur during the daylight hours in dry weather conditions.

1 This does not include the number of collisions that included “possible injuries”.
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Figure 6: Map of Reported Collisions (2005-2015)

Figure 6
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Figure 7: Collision Data by Location

Figure 7
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Figure 8: Collision Data by Type and Conditions

Figure 8
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Appendix B2:  

Traffic Volumes Update 

 

Source:   

Oklahoma Department of Transportation BUILD Grant Application, October 2020. 

  







1

Brutsche, Joseph M.

From: Adam Gentis <AGentis@odot.org>

Sent: Wednesday, June 5, 2019 8:49 AM

To: Brutsche, Joseph M.; McCullough, Kirsten J.

Cc: Shelby Templin; Jared Schwennesen; Andy Wilson

Subject: RE: Data Request - 2019 BUILD Grant -  Bridgeport Bridge

Attachments: US281_I 40_Detour near Bridgeport.pdf; US281_I 40_Existing near Bridgeport.pdf

Categories: Filed by Newforma

Joe, 

 

Attached are the AADTs for the existing and affects with detour. They did not include trucks. 

US 281 – 21% total trucks, 12% heavy trucks 

US 281 Spur – 40% total trucks, 28 % heavy trucks 

I-40 –  36% total trucks, 30% heavy trucks 

 

Looking that the 2018 annual average travel times the mean appears to be the posted speed. 

US 281 – 65 mph 

US 281 Spur – 65 mph 

I-40 – 70 mph 

Of course speeds will be much slower at the interchanges. 

 

If you have any questions, please let us know. 

 

Adam Gentis 

Strategic Asset & Performance Management Division 

Oklahoma Department of Transportation 

200 NE 21st St., Oklahoma City, OK 73105 

Office: (405) 522-4895 | Cell: (405) 408-0757 

Email: agentis@odot.org 

  

 

From: Brutsche, Joseph M. <JMBrutsche@garverusa.com>  

Sent: Monday, June 3, 2019 3:33 PM 

To: Adam Gentis <AGentis@odot.org> 

Cc: Shelby Templin <Stemplin@odot.org>; Jared Schwennesen <JSCHWENNESEN@ODOT.ORG>; Andy Wilson 

<ALWILSON@ODOT.ORG>; McCullough, Kirsten J. <KJMcCullough@garverusa.com>; Youngblood, Matthew J. 

<MJYoungblood@garverusa.com>; Kramer, Fredrikus H <Fred.Kramer@hdrinc.com>; Keller, Kevin 

<Kevin.Keller@hdrinc.com> 

Subject: Data Request - 2019 BUILD Grant - Bridgeport Bridge 

 

Adam, 

 

JMBrutsche
Highlight
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Highway: US 281 Option 1
Design: 1-Offset
Limits: STA 0+00 to STA 127+57 County: Caddo/Canadian
Description: Offset Bridge 'A' 1000' East Length: 12,157 FT
State Job No. 26360(04)

3/1/2016

OWNER Description Quantity Unit Unit Price Amount

UTILITIES

TELEPHONE

UNDERGROUND

PARALLEL

HINTON

TELEPHONE 25 PAIR - RT. STA. 0+00 TO 5+78 588 LF $10.00 $5,880.00

TELEPHONE

UNDERGROUND

CROSSING

HINTON

TELEPHONE 25 PAIR - STA. 5+96 724 LF $10.00 $7,240.00

TELEPHONE

UNDERGROUND

CROSSING AT&T FIBER OPTIC - STA. 16+01 455 LF $25.00 $11,375.00

TELEPHONE

UNDERGROUND

CROSSING

DOBSON

TECHNOLOGIES FIBER OPTIC - STA. 22+84 780 LF $25.00 $19,500.00

TELEPHONE

UNDERGROUND

CROSSING

HINTON

TELEPHONE FIBER OPTIC - STA. 98+23 945 LF $25.00 $23,625.00

TELEPHONE

UNDERGROUND

PARALLEL

PIONEER

TELEPHONE 25 PAIR - STA. 108+65 TO 121+57 1,085 LF $10.00 $10,850.00

ELECTRIC

OVERHEAD

PARALLEL

CADDO

ELECTRIC 3 WIRE OH - STA. 0+00 TO 99+92 2,800 LF $25.00 $70,000.00

ELECTRIC

OVERHEAD

CROSSING

CADDO

ELECTRIC 1 WIRE OH - STA. 4+70 200 LF $15.00 $3,000.00

ELECTRIC

OVERHEAD

CROSSING

CADDO

ELECTRIC 1 WIRE OH - STA. 9+75 270 LF $15.00 $4,050.00

ELECTRIC

OVERHEAD

CROSSING

CADDO

ELECTRIC 1 WIRE OH - STA. 67+42 280 LF $15.00 $4,200.00

ELECTRIC

OVERHEAD

CROSSING

CADDO

ELECTRIC 1 WIRE OH - STA. 84+62 300 LF $15.00 $4,500.00

GAS

UNDERGROUND

CROSSING

ENLINK

MIDSTREAM 10-3/4" - STA. 19+20 520 LF $300.00 $156,000.00

GAS

UNDERGROUNG

CROSSING

ENLINK

MIDSTREAM 10-3/4" - STA. 103+78 385 LF $300.00 $115,500.00

GAS

UNDERGROUNG

CROSSING MUSTANG FUEL 6" - STA. 32+50 270 LF $250.00 $67,500.00

UTILITY SUBTOTAL $503,220.00

PRELIMINARY UTILITY RELOCATION COST ESTIMATE
US 281

CATEGORY

Approx. 10% Inflation 
  cost for 2021 Letting:    $560,000



Highway: US 281 Option 1 Tower Bridge
Design: 1-Reconstruct
Limits: STA 44+90 to STA 100+00 County: Caddo/Canadian
Description: Reconstruct on existing alignment Length: 5,510 FT
State Job No. 26360(04)

6/21/2016

OWNER Description Quantity Unit Unit Price Amount

FIBER OPTIC UNDERGROUND PARALLEL HINTON FIBER OPTIC - RT. STA. 44+90 TO 101+90 5,700 LF $25.00 $142,500.00

FIBER OPTIC UNDERGROUND CROSSING DOBSON FIBER CROSSING STA. 48+20 220.00 LF $25.00 $5,500.00

ELECTRIC AERIAL CROSSING PSO 3 WIRE OH - STA. 46+47 220 LF $25.00 $5,500.00

TELEPHONE

UNDERGROUND

PARALLEL HINTON

STA. 66+00 TO 73+00 LT. & STA. 68+00

TO 72+00 RT. 1,100 LF $10.00 $11,000.00

GAS

UNDERGROUND

CROSSING

ENLINK

MIDSTREAM 24" - STA. 85+14 200 LF $1,700.00 $340,000.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 4.5" STA. 98+40 150.00 LF $200.00 $30,000.00

TELEPHONE

UNDERGROUND

PARALLEL HINTON STA. 86+00 TO 100+00 RT. 2,000 LF $10.00 $20,000.00

UTILITY SUBTOTAL $554,500.00

PRELIMINARY UTILITY RELOCATION COST ESTIMATE
US 281

CATEGORY

UTILITIES

Approx. 10% Inflation 
  cost for 2021 Letting:    $615,000



Highway: US 281 Option 2
Design: 2- Offset
Limits: STA 0+00 to STA 171+90 County: Caddo/Canadian
Description: Offset Bridge 'A' 1500' East/Offset Bridges 'B' & 'C' Length: 17,190 FT
State Job No. 26360(04)

3/1/2016

OWNER Description Quantity Unit Unit Price Amount

TELEPHONE

UNDERGROUND

CROSSING HINTON FIBER OPTIC - STA. 0+77 178 LF $25.00 $4,450.00

TELEPHONE

UNDERGROUND

CROSSING WINDSTREAM FIBER OPTIC - STA. 1+06 180 LF $25.00 $4,500.00

TELEPHONE

UNDERGROUND

CROSSING HINTON 25 PAIR - STA. 34+33 310 LF $10.00 $3,100.00

FIBER OPTIC

UNDERGROUND

PARALLEL DOBSON FIBER OPTIC - STA. 15+00 TO 35+60 2,210 LF $25.00 $55,250.00

GAS

UNDERGROUND

CROSSING

ENLINK

MIDSTREAM 24" - STA. 34+19 350 LF $1,700.00 $595,000.00

GAS

UNDERGROUND

CROSSING

MUSTANG

FUEL 6" STEEL - STA. 81+74 250 LF $250.00 $62,500.00

GAS

UNDERGROUND

CROSSING

ENLINK

MIDSTREAM 10-3/4" - STA. 154+11 385 LF $300.00 $115,500.00

ELECTRIC

UNDERGROUND

CROSSING

CADDO

ELECTRIC 1 WIRE OH - STA. 117+75 276 LF $15.00 $4,140.00

ELECTRIC

UNDERGROUND

CROSSING

CADDO

ELECTRIC 2 WIRE OH - STA. 135+95 300 LF $20.00 $6,000.00

FIBER OPTIC

UNDERGROUND

CROSSING HINTON FIBER OPTIC - STA. 148+56 720 LF $25.00 $18,000.00

ELECTRIC

OVERHEAD

PARALLEL

CADDO

ELECTRIC 3 WIRE OH - STA. 142+00 TO 151+00 900 LF $25.00 $22,500.00

ELECTRIC

OVERHEAD

CROSSING

CADDO

ELECTRIC SINGLE PHASE - STA. 156+70 500 LF $20.00 $10,000.00

TELEPHONE

UNDERGROUND

PARALLEL

PIONEER

TELEPHONE 25 PAIR - STA. 158+80 TO 171+90 1,294 LF $10.00 $12,940.00

UTILITY SUBTOTAL $913,880.00

CATEGORY

UTILITIES

PRELIMINARY UTILITY RELOCATION COST ESTIMATE
US 281

Approx. 10% Inflation 
  cost for 2021 Letting:    $1,010,000



Highway: US 281 Option 3
Design: 3- New Alignment
Limits: STA 0+00 to STA 238+52 County: Caddo/Canadian
Description: New alignment Length: 23,852 FT
State Job No. 26360(04)

3/1/2016

OWNER Description Quantity Unit Unit Price Amount

ELECTRIC AERIAL PARALLEL PSO 3 WIRE OH - LT. STA. 10+00 TO 17+86 786 LF $25.00 $19,650.00

ELECTRIC AERIAL PARALLEL PSO 3 WIRE OH - LT. STA. 10+00 TO 11+58 158 LF $25.00 $3,950.00

ELECTRIC AERIAL CROSSING PSO 3 WIRE OH - STA. 11+57 220 LF $25.00 $5,500.00

FIBER OPTIC UNDERGROUND CROSSING DOBSON FIBER CROSSING STA. 13+30 210.00 LF $25.00 $5,250.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 4.5" STA. 48+80 350.00 LF $200.00 $70,000.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 12.75" STA. 52+00 470.00 LF $450.00 $211,500.00

ELECTRIC AERIAL CROSSING

CADDO

ELECTRIC SINGLE PHASE - STA. 75+90 340 LF $25.00 $8,500.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 24" STA. 83+50 440.00 LF $1,700.00 $748,000.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 24" STA. 98+20 480.00 LF $1,700.00 $816,000.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 24" STA. 112+70 300.00 LF $1,700.00 $510,000.00

GAS UNDERGROUND CROSSING MUSTANG FUEL GAS 6" STA. 121+30 250.00 LF $250.00 $62,500.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 12.75" STA. 165+70 220.00 LF $450.00 $99,000.00

TELEPHONE UNDERGROUND CROSSING PIONEER COPPER CROSSING STA. 165+80 220.00 LF $15.00 $3,300.00

UTILITY SUBTOTAL $2,563,150.00

CATEGORY

UTILITIES

PRELIMINARY UTILITY RELOCATION COST ESTIMATE
US 281

Approx. 10% Inflation 
  cost for 2021 Letting:    $2,825,000



Highway: US 281 Option 4
Design: 4-Reconstruct
Limits: STA 0+00 to STA 87+19 County: Caddo/Canadian
Description: Reconstruct on existing alignment Length: 8,719 FT
State Job No. 26360(04)

3/1/2016

OWNER Description Quantity Unit Unit Price Amount

FIBER OPTIC UNDERGROUND PARALLEL HINTON FIBER OPTIC - RT. STA. 31+90 TO 87+20 5,530 LF $25.00 $138,250.00

FIBER OPTIC UNDERGROUND PARALLEL AT&T FIBER OPTIC - RT. STA. 5+00 TO 87+20 8,220 LF $25.00 $205,500.00

POWER OVERHEAD PARALLEL

CADDO

ELECTRIC 3 PHASE SIDE RT. STA 0+00 TO 18+00 1,800 LF $20.00 $36,000.00

UTILITY SUBTOTAL $379,750.00

CATEGORY

UTILITIES

PRELIMINARY UTILITY RELOCATION COST ESTIMATE
US 281

Approx. 10% Inflation 
  cost for 2021 Letting:    $420,000



Highway: US 281 Option 4 Tower Bridge
Design: 4-Reconstruct
Limits: STA 10+00 to STA 74+81 County: Caddo/Canadian
Description: Reconstruct on existing alignment Length: 6,481 FT
State Job No. 26360(04)

6/21/2016

OWNER Description Quantity Unit Unit Price Amount

FIBER OPTIC UNDERGROUND PARALLEL HINTON FIBER OPTIC - RT. STA. 10+00 TO 67+00 5,700 LF $25.00 $142,500.00

FIBER OPTIC UNDERGROUND CROSSING DOBSON FIBER CROSSING STA. 13+30 220.00 LF $25.00 $5,500.00

ELECTRIC AERIAL CROSSING PSO 3 WIRE OH - STA. 11+57 220 LF $25.00 $5,500.00

TELEPHONE

UNDERGROUND

PARALLEL HINTON

STA. 31+00 TO 38+00 LT. & STA. 33+00

TO 37+00 RT. 1,100 LF $10.00 $11,000.00

GAS

UNDERGROUND

CROSSING

ENLINK

MIDSTREAM 24" - STA. 50+24 200 LF $1,700.00 $340,000.00

GAS UNDERGROUND CROSSING

ENLINK

MIDSTREAM GAS 4.5" STA. 63+50 150.00 LF $200.00 $30,000.00

TELEPHONE

UNDERGROUND

PARALLEL HINTON STA. 51+00 TO 71+00 RT. 2,000 LF $10.00 $20,000.00

UTILITY SUBTOTAL $554,500.00

PRELIMINARY UTILITY RELOCATION COST ESTIMATE
US 281

CATEGORY

UTILITIES

Approx. 10% Inflation 
  cost for 2021 Letting:    $615,000



Highway: US 281 Alternative B
Design: Bridge Rehabilitation
Limits: Existing bridge County: Caddo/Canadian
Description: Rehabiliate existing bridge Length: 4,000 FT
State Job No. 26360(04)

3/1/2016

OWNER Description Quantity Unit Unit Price Amount

FIBER OPTIC UNDERGROUND PARALLEL HINTON FIBER OPTIC - RT. EXISTING BRIDGE 4,000 LF $25.00 $100,000.00

FIBER OPTIC UNDERGROUND PARALLEL AT&T FIBER OPTIC - RT. EXISTING BRIDGE 4,000 LF $25.00 $100,000.00

UTILITY SUBTOTAL $200,000.00

PRELIMINARY UTILITY RELOCATION COST ESTIMATE
US 281

CATEGORY

UTILITIES

Approx. 10% Inflation 
  cost for 2021 Letting:    $220,000
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Bridge “A” Bridgeport Bridge Plans
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Bridge “B” Tower Bridge Plans
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2011 Bridge Inspection Report

BRIDGE “A” BRIDGEPORT BRIDGE

Source:

Poorman, D. for Oklahoma Department of Transportation. Bridge Inspection Report: NBI No.

04085. November 2011.



NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

63.9
Suff. Rating: 36.6

Structurally Deficient

Unknown

46. No. of Approach Spans: 245. No. of Spans Main Unit:

STRUCTURE TYPE AND MATERIALS

38

106. Year Reconstructed:1933

16109. Truck ADT %:200930. Year of ADT:1000
1 Highway

5 Waterway

29.    ADT:
42A. Type of Service on:

42B. Type of Service under:

27.    Year Built:

AGE AND SERVICE

Unknown

327.8 ft
55A/55B. Minimum Lateral Undrclearance R:

56.    Minimum Lateral Undrclearance L:

NAVIGATION DATA

N Not applicable (NBI)

APPRAISAL

6 Equal Min Criteria

4 Tolerable68. Deck Geometry:

N Feature not hwy or RR 327.8 ft

4 Minimum Tolerable

7 Countermeasures

67.   Str. Evaluation:

69.   Underclearance, Vertical and Horizontal:

72.   Approach Alignment:

113. Scour Critical:

60. Sub.:

6 Bank Slumping

CONDITION

N N/A (NBI)

58. Deck:

62. Culvert:
Flowline Notes:

5 Fair 4 Poor 6 Satisfactory

Unknown0%  Resp. :Unknown (P)

S. CANADIAN RIVER

35 32 25.00 

CANADIAN
Division 4

98. Border Br. Code:

6.   Feature Intersected:

7.    Facility Carried:

16. Latitude:

3. County Code: 4.   Place Code:
2.   SHD District:

1 Concrete-Cast-in-Place

6 Bituminous

8 Unknown

107.    Deck Type:

108A. Wearing Surface:

108B. Membrane:

44.  Approach Span Material and Design Type

43.  Main Span Material and Design Type
Steel Truss-Thru

Steel Stringer/Girder

28A. Lanes on: 2 28B. Lanes Under: 0 19.  Detour Length: 11.8 mi

[2011] Top of curb to FL - 24.8' top of curb at pier 9

1.    State:Oklahoma

71.   Waterway Adequacy: 4 Tolerable

Admin. Area: LT Snooper Truss

1 Not Required 0.0 ft
0.0 ft 0.0 ft

111. Pier Protection:
39.   Vertical Clearance:

116. Lift Bridge Vert. Clear.:
40.   Horizontal Clearance:

97. Year of Cost Est.: 115. Year of Future ADT:

PROPOSED IMPROVEMENTS

96. Total Cost:

75.   Type of  Work:

76.   Lgth. of Improvment:
114. Future ADT:

2007

31 Repl-Load Capacity

3,937.0 ft
1600

2029

IDENTIFICATION

5. Inventory Route (Route On Structure) :

13. LRS Inv. Route./ Subroute.: 0902HP0000 01

99. Border Br. #:
17.  Longitude: 098 19 22.00

59. Super.:

61. Channel/Channel Protection:

$11,920,275

94. Bridge Cost: $6,781,689

95. Roadway Cost: $4,500,000

36B. Transition: 0 Substandard

36A. Bridge Rail: 0 Substandard 36C. Approach Rail:

36D. Approach Rail Ends: 0 Substandard

0 Substandard

108C. Deck Protection: 8 Unknown

38.   Navigation Control: Permit Not Required

Deck Area: 102,364.8 sq. ft

100.1 ft

1.0 ft

24.0 ft

GEOMETRIC DATA

32.   Approach Roadway Width (W/ Shoulders):

48.    Length Maximum Span:

50A. Curb/Sdwlk Wdth L:

51.    Width Curb to Curb:

53.    Minimum Vertical Clearance Over Bridge:

54A/54B. Min. Vert. Underclearance :

30.0 ft

3,937.0 ft
1.0 ft

26.0 ft

328.1 ft

N Feature not hwy or RR 0.0 ft

0 No median

10. Inv. Rte. Min. Vert. Clr.: 328.1 ft

34.    Skew: 0 0 No flare

47. Inv. Rte. Total Horiz. Clr.: 24.0 ft

33.    Median:

35. Structure Flared:

49.    Structure Length:

50B. Curb/Sidewalk Width R:

52.    Width Out to Out:

N/E S/W

-1 -1 -1

-1Meas.

-1Post.

-1

-1

-1 -1 -1

-1

-1

Description:
38-100' PONY TRUSS & 2-36' I-BM. SPANS(BRIDGEPORT BR.)

- -- 2 1 002811 0-

LOAD RATING AND POSTING

1 LF Load Factor-Ton

41. Posting status: A Open, no restriction

12/4/2003

Alt. Inv. Rating Meth.:

Date Rated :

Alt. Op. Rating Meth.: 1 LF Load Factor-To

70. Posting:

63. Op. Rating Method:

31. Design Load:

65. Inv. Rating Method:

2 M 13.5 (H 15)

1 LF Load Factor-Ton

64. Operating Rating (H / HS / 3-3 ):

66. Inventory Rating ( H / HS / 3-3 ) :

1 LF Load Factor-Ton

5 At/Above Legal Loads

25.1 37.2 68.4

15.2 22.6 41.4

9.    Location: CADDO CANADIAN CL 11.  Mile Post: 0.000 mi
U.S. 281 _

INSPECTION

Insp Done Freq: Insp. Date: Next Insp.:Insp Req.Type

200c. Temperature:

200d. Weather:

202. Waterproof Membrane :

Date Installed :

205. Material and Quantity :

208. Type of Abutment :

Type of Foundation :

209. Type of Pier / Found.: 2 Piers

204. Type of Handrail:

203. Type Exp. Dev. :

40

-1 -1201. Structural Steel ASTM Desig.:

-1

Pedestal

Natural Foundation Matl.

Yes
No Piling or Drilled Shaft

Steel Post and Rail

-

Sliding Plate

CLEAR

1/1/1901

10.0

210. Foundation Elev.

-3.0

213. Utilities Attached :

211. Wear. Surf. Prot. System :
Date Installed :

-1.0 -3.0

-1.0-3.0

None
1/1/1901
-1

-1

-1

-1

-1

-1

-1

221. Substructure Cond. (U/W) :

222. Fill over RCB:

224. Critical Feature Type:
223. Appr. Slab/Rdwy Cond.:

Overcoat :
225. Paint Type :

226. Date Painted:

-

-1

Satisfactory
477
Red Lead Ready
0

-1
Yellow

215. Overpass :

Advanced Warning Sign :

Exisiting/Recommended Posting :

Min./ Max Vert. Clearance :

Working/Not Working :

      c. Narrow/One Lane Bridge sign :

      d. Vertical Clearance Sign:

      e. Navigation Lights :

214a. Posted Weight Limit:
      b. Posted Speed Limit :

C - US Highway

-1

-1

NO

-1

NR

NO

-1
NO

-1

-1

NO

227. Paint Coloring:
233. Deck Forming:
236. Deck Cleaning :

-
-1

238. School Bus Rte: Current and Desired Route

2:

4:

244. Span Lengths :
243. Girder Spacing/Number :

4.000245. Girder Depth :
246. Type of Overlay :

246. Overlay Thickness :

246. Overlay Date :
246. Overlay Depth Changed  > 1"? _

AC Over

1/1/1901

247. Protective Systems : 1: _

__

_

248. No. of Field Splices w/ Corrosion : -1
249. Scour Crit. POA exists?:

_

3.0

_

5:

3:2:

4:

100
100

100 100
100
36

100
100

_

_
-1.0250. Culvert Headwall Dist.:

254. Thru Truss Type :
256. Chan. Profile Up/Down Stream?:

240. Appr. Roadway Type: Concrete

-1.0 / -1

258. Plans w/ found. are in file at ODOT
259. Scour Eval. is in file at ODOT
263. Interchange at Intersection
264. Interstate Milepoint -1.00

N

N

N

24

NA

Y

N

OS Freq.:

UW Freq.:

11/12/2008

NA

CLASSIFICATION
3 On free road20. Toll Facility:On Base Network12. Base Hwy Network :

01 0121. Custodian: State Highway Agency 22. Owner: State Highway Agency

2 Br eligible for NRHP06 Rural Minor Arteri26.  Functional Class: 37. Historical Sig.:
No || bridge exists0 Not a STRAHNET hw100. Defense Highway: 101. Parallel Structure:

Unknown (NBI)103. Temp. Structure:102. Dir. of Traffic:2 2-way traffic

104. Highway System: 0 Not on NHS 105.  Fed. Land Hwy 0 N/A (NBI)

Long Enough0 Not part of nat110. National Truck Network: 112. NBIS Length:

11/13/2012

NA

NBI: Y 24 11/13/2011 11/13/2013
FC Freq.: Y Y 24 11/13/2011 11/13/2013
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NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

63.9
Suff. Rating: 36.6

Structurally Deficient

-1Invoice No.:

Inspection Date: 11/13/2011 Reported By:

Structure / Inspection Notes

PX: Stiff leg repairs on the floor beams with the greatest sweep and a load posting to account for the remaining floor beams; Replace spalled elastomeric headers at joints; Repair concrete rail
post at NE corner of bridge; Repair cracked stringer connection angles; Plate over stringer section loss; Spot paint areas of corrosion at end floor beams; Repair cracks in gusset plates over
bearings; Replace sheared rivets at W-U1 sp 31; Grind out notches from collision damage; seal cracks in wearing surface and joints in concrete roadway.
FX: Monitor deck growth, deck spalls, cracks in steel rail cutouts at end posts, cracks in stringers and floor beams, Misalignment of WU1U2 sp 37, Crack in E column Pier 3; Beam bearings at
supplemental pier beams; Piers 8 and 9 for scour.�

(38) 100-foot pony trusses with (2) 36-foot beam approach spans.
O/S Inspection Items: Inspect cracks in stringers, stringer connection angles,  floor beams, lower chord gusset plates for growth; stringer connections at end floor beams for distress; pier
beams and supplemental pier beams at piers 1 and 39 for distress; Sweep in end floor beams; Misalignment of WU1U2 sp 37; Stringer 5 section loss at end floor beams.  Contacted Wes
Kellogg 10/9 regarding floor beam sweep (twist).  Worst floor beams will be repaired with stiff leg and bridge will be posted to accommodate floor beams with smaller sweep.�

Elm.Env. Description Un.  Qty. Qty.St. 1 % 1 Qty.St. 2 % 2 Qty.St. 3 % 3 Qty.St. 4 % 4 Qty.St. 5 % 5
13 4 Concrete Deck - Unprotected w/ AC Overlay (SF) 94,488 0 0 % 94,488 100 % 0 0 % 0 0 % 0 0 %

107 4 Painted Steel Open Girder/Beam (LF) 259 0 0 % 129 50 % 130 50 % 0 0 % 0 0 %

113 4 Painted Steel Stringer (LF) 9,501 0 0 % 9,026 95 % 425 4 % 50 1 % 0 0 %

121 4 Painted Steel Bottom Chord Thru Truss (LF) 7,600 0 0 % 3,040 40 % 1,900 25 % 2,660 35 % 0 0 %

126 4 Painted Steel Thru Truss (excl. bottom chord) (LF) 7,600 0 0 % 5,320 70 % 1,824 24 % 456 6 % 0 0 %

152 4 Painted Steel Floor Beam (LF) 6,155 0 0 % 2,835 46 % 2,600 42 % 720 12 % 0 0 %

163 1 Truss Connections - Gusset Plate(s) Painted (EA) 1,672 0 0 % 1,371 82 % 0 0 % 301 18 % 0 0 %

165 4 Painted Steel Open Girder/Beam end (LF) 100 0 0 % 70 70 % 30 30 % 0 0 % 0 0 %

177 4 Lead Painted Stringer Ends (LF) 9,501 0 0 % 6,955 73 % 2,356 25 % 170 2 % 20 0 %

205 4 Reinforced Conc Column or Pile Extension (EA) 78 0 0 % 78 100 % 0 0 % 0 0 % 0 0 %

215 4 Reinforced Conc Abutment (LF) 49 0 0 % 49 100 % 0 0 % 0 0 % 0 0 %

230 4 Unpainted Steel Cap (LF) 56 0 0 % 56 100 % 0 0 % 0 0 % 0 0 %

301 4 Pourable Joint Seal (LF) 495 0 0 % 445 90 % 50 10 % 0 0 % 0 0 %

309 4 Pourable Joint Seal (LF) 495 0 0 % 495 100 % 0 0 % 0 0 % 0 0 %

311 4 Moveable Bearing (roller, sliding, etc.) (EA) 86 0 0 % 86 100 % 0 0 % 0 0 % 0 0 %

313 4 Fixed Bearing (EA) 84 0 0 % 84 100 % 0 0 % 0 0 % 0 0 %

331 1 Reinforced Conc Bridge Railing (LF) 274 0 0 % 252 92 % 10 4 % 12 4 % 0 0 %

334 4 Metal Bridge Railing - Coated (LF) 7,600 0 0 % 6,080 80 % 1,140 15 % 380 5 % 0 0 %

356 1 Steel Fatigue (EA) 1 0 0 % 1 100 % 0 0 % 0 0 % 0 0 %

357 4 Pack Rust (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

359 4 Soffit of Concrete Deck or Slab (EA) 1 0 0 % 1 100 % 0 0 % 0 0 % 0 0 %

362 1 Traffic Impact (EA) 1 0 0 % 1 100 % 0 0 % 0 0 % 0 0 %

363 4 Section Loss (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

364 1 Steel Connection Distress (EA) 65 0 0 % 65 100 % 0 0 % 0 0 % 0 0 %

365 4 Debris Smart Flag (EA) 1 1 100 % 0 0 % 0 0 % 0 0 % 0 0 %

369 1 Out of Plane Distortion/Loading (EA) 1 0 0 % 1 100 % 0 0 % 0 0 % 0 0 %

Additional
Elements

Element Notes (Include Size and Location of DeteriorationElem.
PX-Unsealed cracks in wearing surface; FX-Deck growing in each span causing rotation/sweep in floor beams; Spalls/deteriorated concrete in underside along curb line.13

Corrosion of top flange of exterior beams.107

Corrosion of exterior stringers top flange.113

FX-Corrosion of LC at floor beam/lower lateral bracing connection; Pack rust and loss under stay and batten plates.121

PX-Collision damage to end posts, UC and diagonals at numerous locations; WU1L2 sp 31 has 50% of inboard flange cut.126

PX-47 end floor beams with sweep up to 7/8"; Active section loss on floor beams at ends and under joints; elastomeric pads missing between beams and supplemental pier beams.
FX-Numerous cracks in web between top flange and truss connection angle of end floor beams; Floor beam 0 of span 2 strengthened by stitch welding steel sections to the bottom
flange.

152

PX-cracks in outboard gusset plates over pin due to pack rust between gusset and lower chord (affects horizontal shear in gusset plate) at E-L0 sp 8=3", W-L0 sp 14=2 3/8", E-L5
sp 17=4 3/4", W-L5 sp 19=5 3/8", E-L0 sp 24=5 1/4", E-L5 sp 33=8 1/2".  FX-LC inboard gusset plates typically bowed at L0 and L5 due to pack rust; Gunshot damage to E-M2.5
sp 4 outboard gusset plate.

163

Corrosion of top flange of exterior beams.165

PX-Numerous web cope cracks, cracks in connection angles, corrosion holes through web mostly at end floor beams.177

FX-East column pier 3 has 5/16" wide crack in seat.  Gunshot damage typical in piers 1 through 9.  Cracks and spalls in web wall.205

No significant deficiencies.215

Inspected With:

Agency :

-1

DPOORMAN
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NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

63.9
Suff. Rating: 36.6

Structurally Deficient

Element Notes (Include Size and Location of DeteriorationElem.
FX:SOME MINOR CORR.TO BOTH STEEL CAPS.NEED BRG.PADS @ S.SPAN & ONE UNDER STR.#3 @ N.SPAN.230

PX-Elastomeric headers spalled at joints;301

Joints paved over309

FX-Truss bearings frozen, rotated towards joint with pack rust under bearing on face towards span.311

No significant deficiencies.313

PX-Concrete rail post at NE corner of bridge spalled at top of deck.331

FX-Cracks in rail at cutout around end post.  Pack rust at connection to truss.334

PX- Numerous cracks in stringer copes at end floor beams and a few in exterior stringers at interior floor beams; Numerous cracks in end floor beams at truss connection copes and
a few in interior floor beams at truss connection copes.  Numerous cracks in stringer connection angles and popped rivet heads on stringer connection angles at end floor beams.
Cracks are worse at end floor beams over expansion bearings.

356

PX- Pack rust and loss causing cracks in lower chord gusset plate (see element 163)357

Spalls with exposed rebar at joints and isolated locations.  Several full depth patches at joints and along east curb.  Transverse cracks with efflorescence.359

PX-Collision damage to end posts, UC and diagonals at numerous locations; WU1L2 sp 31 has 50% of inboard flange cut.362

PX- Corrosion holes through stringer webs, floor beam webs at numerous locations.363

FX-Pack rust developing around inboard splice on lower chord at panel points L2 and L3 at numerous locations.364

A small amount of drift exists around the columns of pier 9.365

FX-LC inboard gusset plates typically bowed at L0 and L5 due to pack rust369
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Alternatives Analysis Report US-281 over the South Canadian River
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2013 Fracture Critical Bridge
Inspection Report

BRIDGE “A” BRIDGEPORT BRIDGE

Source:

Burgess & Niple, Inc. for Oklahoma Department of Transportation. Fracture Critical Bridge

Inspection Report: NBI Bridge No. 04085. November 2013.



Fracture Critical Bridge Inspection Report
NBI Bridge No.:  04085

Route U.S. 281 over S. CANADIAN RIVER
Canadian County

Prepared for:

Oklahoma Department of Transportation

Field Division 04

Inspection Date:

11/20/2013

Report Prepared By:
BURGESS & NIPLE, INC.
5085 Reed Rd.
Columbus, Ohio 43220
614-459-2050



 

 

Mr. Bob Rusch, P.E. 
Bridge Engineer 
Oklahoma Department of 
Transportation 
200 Northeast 21st Street 
Oklahoma City, OK  73102‐3204 

Re: Fracture Critical Bridge Inspection Report 
Structure No.:  0902 0000 X 
NBI No.:  04085 
US 281 over South Canadian River 
ODOT Field Division 4, Canadian County 

 
December 11, 2013 
 
Dear Mr. Rusch: 
 
Burgess & Niple (B&N) performed a fracture critical and routine inspection of the above referenced 
bridge on November 17 through 20, 2013.  Route 281 is not a National Highway System (NHS) route.  
The bridge is a 40‐span structure (photos 1 and 2) with spans numbered south to north and 
consisting of: 
 

Spans 1 and 40:   36‐foot long multi‐beam approach spans 
Spans 2‐39:    100‐foot long pony truss spans 

   
The limits of the inspection were from the south abutment to the north abutment.  Inspection team 
members included Dale E. Poorman, PE (Team Leader), Edward M. Cinadr, PE, Chris M. Villier, PE, 
Ryan J. Williamson, EI, Reed P. Case, EI and Roger L. Aker, CWI. 
 
The bridge is currently open with no load restrictions. As per the latest load rating report date March 
6, 2012, the bridge does not require a load posting.  

This report includes appendices containing: 
•  Condition photographs 
•  Oklahoma DOT Bridge Inspection Form 
•  PONTIS element report 
• CX letter 
• Appendix A – Stringer Cope Cracks 
• Appendix B – Stringer Connection Cracks 
• Appendix C – Missing Stringer Rivets 
• Appendix D – Stringer Loss 
• Appendix E – Floor Beam Sweep 
• Appendix F – Floor Beam Loss 
• Appendix G – Floor Beam Cracks 
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2013 Fracture Critical Inspection Report    NBI No.:  04085 

The current and previous NBI ratings for the bridge are: 

NBI Item    Previous Rating (2011)  Current Rating (2013) 

NBI Item 58 (Deck)  5 = Fair  5 = Fair 

NBI Item 59 (Superstructure)  4 = Poor  4 = Poor 

NBI Item 60 (Substructure)  6 = Satisfactory  5 = Fair 

NBI Item 61 (Channel)   6 = Bank Slumping  6 = Bank Slumping 

Sufficiency Rating  36.6 (SD)  34.9 (SD) 

The bridge is structurally deficient and functionally obsolete. 

 
RECOMMENDED ACTIONS, in order of decreasing priority, are as follows: 
Priority Code CX – Bridge condition is bad enough that there is a possibility of failure of a major 
structural component if repairs are not completed within the next few days: 

 Install stiff leg column support to end floor beams over pier 38. 
 
An email discussing the CX and additional PX repair issues was sent to Mr. Wes Kellogg, PE and Mr. 
Chris Harlin, PE on November 21, 2013. 
 
Priority Code PX – Bridge condition is such that immediate repair is not necessary, but should be 
completed within the next several weeks or months:  

• Reinforce the damagedconcrete bridge railing in spans 1 and 40.  Consider installing approach 
railing with transitions and terminations compliant with current standards in both approach 
roadways. 

• Seal cracks in the asphalt wearing surface throughout the bridge. 
• Install elastomeric pads or steel shims at missing locations on the supplemental pier beams 

over piers 1 and 39. 
• During future inspections, compare lengths of cracks in stringer and floor beam webs with 

Appendix table values.  Drill crack tips that grow significantly. 
• Repair cracks in stringer connection angles by adding seat brackets below stringer. 
• Repair section loss in stringer and floor beam webs where corrosion holes and/or heavy 

section loss exists with welded plates and/or angles. 
• Move rotated shim plate at pier 26 stiff leg back into position and tack weld in place. 
• Strengthen the horizontal shear planes of the end lower chord gusset plates.  Monitor other 

previously strengthened crack locations for distress and further crack growth. 
• Replace sheared rivets in the vertical connection, upper chord, and end post with bolts near 

west U1 in spans 31 and 37. 
• Grind out notches and cuts in inboard flange and gusset plate at west U1L2, span 31.  

Consider strengthening member if further distress is noted. 
• Consider removing pack rust and applying caulking and paint along vertical edges of end 

gusset plates to arrest/mitigate ongoing edge bowing. 
• Consider cleaning and painting steel below deck within 5 feet of the joints. 
• Add rip rap around pier 9 in the main channel to arrest/mitigate the ongoing scour.  Consider 

adding rip rap at the base of the piers adjacent to the main channel, as well. 
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• Install full depth pressure relief joints on both approaches to mitigate ongoing effects of 
pavement pressure. 
 

Priority Code FX – Bridge condition is such that repair should not be necessary any time soon, monitor 
during future inspections:  

• Monitor pack rust and section loss in truss web members and end posts at railing 
connections. 

• Monitor deck, joints, and end floor beams for further distress due to possible deck growth. 
• Monitor spalls and corroding reinforcing steel in soffit for further deterioration. 
• Monitor cracks at floor beam end copes for growth. 
• Monitor fatigue prone stitch welds of angle strengthening at floor beam 0, span 2 for 

cracking. 
• Monitor corrosion holes through the floor bracing system gusset plates for the development 

of cracks. 
• Monitor bowed members near west U1, span 37 for distress. 
• Monitor impact damage on upper chord and truss web members for additional misalignment 

and development of cracks. 
• Monitor bowed gusset plates near bearings for distress. 
• Monitor inboard lower chord section loss at floor system bracing connections, splices, and 

adjacent to stay/batten plates. 
• Monitor bullet strike damage to east truss span 4 members/gusset plates. 
• Monitor the cracking/spall at the east column capital, pier 3. 
• Monitor the pack rust, pitting, and anchor bolts on truss bearings for further signs of distress 

throughout. 
 
In addition to these recommendations, it is recommended that this structure remains on a 24‐month 
Routine/Fracture Critical Inspection Frequency and a 24‐month Other Special Inspection Frequency. 
 
We thank you for the opportunity to provide our engineering services.  Please contact me if you have 
any questions or comments. 
 
 
Sincerely, 
 
 
BURGESS & NIPLE, INC. 
 
 
________________________________ 
Dale E. Poorman, PE 
Team Leader 
 
Attachments 
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SIGNIFICANT FINDINGS are as follows: 
 

NBI Item 36 – Traffic Safety (5 = Fair condition) 
• PX – Collision damage exists to the concrete railing in spans 1 and 40.  One section of the 

bottom rail has been severed in span 1 and is no longer functional (photo 3).  The north most 
concrete post in span 40 is spalled and has cracked through at the base and the second post 
has spalling with exposed reinforcing steel (photo 4).   Four of the concrete posts for the west 
rail in span 40 are leaning outward and the deck is cracked on the outside edge of the posts. 

• FX – Pack rust is typical between the metal bridge railing and the truss end posts and web 
members.  No significant section loss was noted to the railing.  Small cracks were also 
observed in the railing where the flange and web have been coped around the end post.  
Collision damage has caused minor bends in the steel railing at numerous locations.  These 
conditions have not significantly affected the strength of the railing. 

• None of the traffic safety items meet current standards for a non‐National Highway System 
roadway. 

 
 

NBI Item 58 – Deck (5 = Fair condition) 
• PX – The asphalt wearing surface has unsealed longitudinal cracks throughout the spans 

(photo 5). 
• FX – The deck appears to be growing from the center of each truss span as evidenced by the 

distress in the floor system at the end floor beams (cracking and web rotation of the floor 
beams, cracks in the stringer connection angles, and broken rivet heads at the stringer 
connection angles).  These conditions were observed in nearly all of the truss spans.  Growth 
of the approach pavement has also affected the beam spans (specifically the pier beams); 
however, the expansion joints are not closed, though many of the truss expansion bearings 
are at or near their limits of movement.  Evidence of significant approach pavement growth 
was noted at the deck/abutment backwall interface (photo 6).  

• FX – Spalls exposing corroded reinforcing steel are common in the underside of the deck at 
the expansion joints (photo 7).  The spalls appear to be the result of deck drainage leaking 
through cracks in the deck adjacent to the joint.  

• The deck is lifting adjacent to the floor beams due to pack rust on the top flange of the 
stringers and floor beams (photo 8).  This condition is worse at the end floor beams and is the 
result of deck drainage leaking through the expansion and deck joints.  A transverse crack is 
common in the underside of the deck between 4 and 6 feet from the expansion joints as a 
result of the lifting deck.  The riding surface is relatively smooth across the bridge in spite of 
the lifting at the floor beams. 

• The void between floor beam 5, span 20, and floor beam 0, span 21, over pier 20 has been 
completely filled with asphalt from the top of the floor beam bottom flanges to the underside 
of the deck (photo 9).  The asphalt retains moisture which accelerates corrosion and section 
loss on the floor beams. 

• The underside of the deck exhibits transverse cracks with light efflorescence.  Spalls and 
deteriorated concrete exist in exterior stringer bays at isolated locations (photo 10).  Full 
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depth patches exist adjacent to many of the joints and along the east curb at isolated 
locations.  At some locations, the timber formwork remains in place. 

• The deck overhangs have cracks and isolated spalls with rust staining and efflorescence 
commonly observed. 

• Many portions of the curbs exhibit spalls and/or cracking with corroding reinforcing steel, 
especially over the ends of the intermediate floor beams. 

 
 
NBI Item 59 – Superstructure (4 = Poor condition) 
 

Fracture Critical Member Rating Summary 

Floor Beams  4 = Poor condition 

Pier Beams  4 = Poor condition 

Truss Lower Chord  5 = Fair condition 

Truss Web Members  5 = Fair condition 

 
Steel Beams – (5 = Fair condition) 
• PX – The connection angles for the beams to pier beam 39 are deformed due to the 

apparent pavement growth.  The elastomeric bearings that were installed between each 
approach span beam and the supplemental pier beam are rotated and twisted.  The 
bearing pad under beam 3 is no longer in place.  At pier beam 1, bearings are missing at 
beams 1 through 4 over the supplemental pier beam and the steel bearing at beam 5 is 
heavily pack rusted (photo 11). 

• Patches of surface corrosion exists on the top flanges of exterior beams and on the end 1‐
3 feet of the beams.   

• Exterior beams at both abutments have sheared anchor bolts at the bearings (the interior 
beam anchor bolts do not extend into the abutment seat concrete).  This most likely is a 
result of pavement pressure from the approach roadway pushing the bridge deck; up to 3 
1/4 inches of movement to the north was noted at the south abutment (photo 12).  The 
beam bearings at the north abutment are pushed to the south up to 2 1/4 inches also due 
to pavement pressure. 

 
Stringers – (4 = Poor condition) 
• PX – Cracks were observed in the web of numerous stringers at the top flange cope (see 

Appendix A for locations and lengths) (photos 13 and 14).  The cracks exist at the stringer 
connections to the end floor beams and exterior stringer connections to the interior floor 
beams.  A few new cope cracks were found and some cracks have grown 1/8 inch to 1/4 
inch since the last inspection.  A definitive cause for the cracks could not be determined 
during the inspection; however, the force of an expanding deck and differential 
movements between the deck and floor beam during flexure of the floor beams are a 
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likely cause.  The end floor beams do experience visible deflection during passage of truck 
loads. 

• PX – Cracks in the stringer connection angles (see Appendix B for locations and lengths) 
and broken rivets (see Appendix C for locations) were observed at numerous locations at 
the end floor beams (photos 15 and 16).  The conditions were generally worse at the odd 
number floor beams where the expansion bearings/joints exist.  The vertical cracks start 
at the top of the connection angle, propagating down through the angle leg adjacent to 
the floor beam web at the fillet.  A few new connection angle cracks were found and some 
cracks have grown 1/8‐inch to 1/4‐inch since the last inspection.  These cracks typically 
have a horizontal offset as if the floor beam web is being pushed away from the stringer.  
Broken rivets were always between the connection angle and the floor beam web and 
nearly always the top rivet of the connection angle (photo 17).  Typically the rivet shank is 
being pulled through the connection angle where the rivet heads have broken away.  
These conditions appear to be the result of the deck pushing against the ends of the floor 
beams.  It is speculated that the joints above the fixed bearings are closed, causing all 
expansion to occur at the expansion floor beams.  The fixed joints are paved over and this 
theory could not be confirmed visually. 

• PX – Section loss, including corrosion holes, exists through the exterior stringers web at 
the end floor beams at numerous locations (see Appendix D for locations and sizes) 
(photos 18 and 19).  The deterioration is typically worst at stringer 5 and is due to deck 
drainage passing through the joints.  Numerous through holes also have cracks extending 
from the holes due to very thin remaining web thickness adjacent to the holes. 

 
[FCM] Floor Beams – (4 = Poor condition) 
• CX – The end floor beams for the truss spans are twisted producing a sweep of the 

bottom flange away from the joint at most of the piers (see Appendix E for locations and 
dimensions) (photo 20).  The bottom flange sweep ranges from 3/16 inch to 7/8 inch.  All 
of the end floor beams with previously noted sweep have been recently retrofitted with 
the addition of stiff leg columns at/near midspan of the floor beams except at pier 38.  At 
pier 38, both floor beam 5, span 38, and floor beam 0, span 39 have 3/8‐inch sweep away 
from the joint with no stiff leg installed (photo 21).  The floor beam top flange is bent 
towards the joint causing the bottom flange to have a sweep in the opposite direction.  
The floor beam distortion appears to be caused by the deck pushing against the top 
flanges of the floor beam and pack rust development at the joint armor pushing down and 
eccentrically on the floor beam top flange. 

• PX – Active section loss is common on the floor beams under the expansion joints.  
Corrosion holes were observed through the web of the floor beams at several locations 
(see Appendix F for locations and dimensions) (photo 22).  Corrosion holes were also 
noted through the web at the top flange cope of the interior floor beams at numerous 
locations (see Appendix F for locations and dimensions) (photo 23). 

• PX – The stiff leg shim plate under floor beam 5, span 26 at pier 26 is rotating out from 
under the floor beam bottom flange.  The stiff leg repairs are intended to catch the floor 
beam should it fail and do not need to be in contact with the floor beam. 
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• FX – Cracks were observed in the web of numerous floor beams at the top flange cope 
(see Appendix G for locations and lengths) (photo 24).  Horizontal cracks exist between 
the top flange and the top of the truss connection angles at the end floor beams.  Many of 
these cracks have a horizontal offset between the faces of the crack with the top flange 
being pushed towards the joint.  Cracks were also noted at the top flange cope of the 
intermediate floor beams at several locations (photo 25).  These cracks generally have not 
changed in length since the last inspection; however, some have grown up to 
approximately 3/4‐inches. 

• FX – Floor beam 0 of span 2 has been strengthened using an angle stitch welded to the 
web and bottom flange. This condition creates a category E fatigue prone detail at the 
termination of the welds at the end of the member.  No signs of cracking or distress were 
observed at these locations. 

 
[FCM] Pier Beams – (4 = Poor condition) 
• PX – The pier beams at piers 1 and 39 have been retrofitted with a supplemental pier 

beam due to severe sweep and rotation as a result of approach pavement growth.  These 
longitudinal forces act through the deck to distort the pier beam.  The majority of the 
elastomeric pads between the supplemental pier beam and the beam bottom flange are 
missing, allowing the original pier beam to still carry the beam reactions (photo 26).  The 
supplemental pier beam currently acts as a catcher beam to support the beams should 
the original pier beam fail.  No signs of distress from vehicular live loads were observed in 
either the original pier beam or the supplemental pier beam. 

• At pier 1, the lower portion of the supplemental pier beam is rolled approximately 3 
degrees to the south, and upper section is rolled approximately 1 degree south.  This is 
likely an as‐built condition and does not significantly affect the load carrying capacity of 
the supplemental pier beam (photo 26). 

 
Floor System Bracing– (5 = Fair condition) 
• FX ‐ Corrosion holes were observed at numerous floor system bracing gusset plates 

(photo 27).  The corrosion holes typically are less than 1 1/2‐inch in diameter and occur 
adjacent to the interface with the floor beam bottom flange, though some of the holes 
are up to 1‐foot long adjacent to the inboard flange of the bottom chord.  The corrosion 
holes do not significantly affect the functionality of the bracing.  Up to 1/2‐inch thick pack 
rust with adjacent pitting is also common at the floor system bracing gusset plates. 

• Many hanger rods which support the floor system bracing near their mid‐lengths are 
broken due to repetitive loading/vibration.  

 
Truss Upper Chord – (5 = Fair condition) 
• PX – West U1U2, span 31, has multiple sheared rivets for the bottom lacing due to impact 

damage (photo 28).  No signs of local buckling were observed at this location. 
• FX – West U1U2 in span 37 is bowed globally to the east 1/4 inch.  This damage does not 

significantly affect the load carrying capacity of the member.  Multiple rivet heads are also 
sheared off at the inboard bottom flange of U1U2 at this location with detached lacing 
bars.   
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• FX – Impact damage exists on the inboard flanges of the upper chord at several locations 
with the most severe noted under the Truss Web Members section below.  The damage 
does not significantly affect the load carrying capacity of the members. 

• Minor pack rust and laminating corrosion is forming on isolated upper chord gusset plates 
at the seams.  The pack rust is typically 1/16‐inch thick, up to 3/16 inch maximum, and 
section loss is minimal, 1/16 inch deep maximum (photo 29). 

 
[FCM] Truss Lower Chord – (5 = Fair condition) 
• PX – Horizontal cracks were observed in the inboard truss gusset plate between the 

bearing pin and the end floor beam.  All six locations noted during the previous Fracture 
Critical inspection have been strengthened with the addition of a welded steel angle on 
the inboard face; however, many of the previously noted cracks have grown significantly 
(up to approximately 2 3/4 inches) since the 2012 OS inspection.  The following table 
includes locations of new cracks (shaded in yellow) and the strengthened locations 
(photos 30, 31, and 32):  

 
 

Span  Truss   Panel Point  Length of Crack (in.) 
Strengthened 

(Y/N) 

2  East  L0  9 1/4  No 

8  East  L0  5 1/2  Yes 

14  West  L0  4 1/2  Yes 

17  East  L5  8 1/2  Yes 

19  West  L5  8 1/8  Yes 

20  East  L0  3  No 

24  East  L0  8  Yes 

29  East  L5  6 1/4  No 

33  East  L5  13  Yes 

 
The distortion and cracks are a result of section loss and pack rust occurring between the 
gusset plate and the top edge of the lower chord channel.  The crack is within the 
horizontal shear plane between the end post and the lower chord. 

• FX – Lower chord gusset plates are typically bowed at L0 and L5 due to pack rust (photo 
33).  The inboard gusset plate is bowed up to 1 inch between the end post and the lower 
chord with the outboard gusset plates typically bowed less than the inboard due to pack 
rust formation up to 7/8‐inch thick.  The end of the end post is in contact or near contact 
with the top of the lower chord making the likelihood of a buckling failure remote.  

• FX – Corrosion of the lower chord is common at the floor beam/floor system bracing 
gusset plate connection (photo 34).  The corrosion has caused section loss of less than 
1/4‐inch to the inboard channel top flange.  Corrosion also occurs around the inboard 
splice plates at L2 and L3 under the floor beams.  The corrosion and resulting section loss 
is due to deck drainage passing through the deck joints above the interior floor beams and 
expansion joints. 
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• FX – Corrosion is common around the inboard splice plates at L2 and L3 and appears to be 
the result of deck drainage splashing over the edge of the deck (photo 34).  Pack rust is 
developing at the bottom flange splice, however, no significant distress was observed in 
the web splice plates.  

• FX – Pack rust exists between the channels of the lower chord and the stay and batten 
plates.  The corrosion has produced 1/8‐inch deep section loss of the channel web for the 
lower chord beneath the stay and batten plates.  The localized loss does not significantly 
affect the load carrying capacity of the member. 

• Wear is evident in the truss pins and/or pin plates at L0 & L5.  Up to 3/16‐inch gaps were 
noted between the bottom of the pin and the pin hole at many end panel points.  This is 
normal wear due to the repeated rotations that the end bearings undergo due to live load 
deflection. 

 
[FCM] Truss Web Members – (5 = Fair condition) 
• PX/FX – Vehicular collision damage was observed at numerous locations on the above 

deck truss members.  The following are the most significant: 
o FX – Span 6, west U1L2  – Inboard flange of wide flange bent in 2 1/8‐inch near U1 

(photo 35) 
o FX – Span 31, west U1L2 – Inboard flange has a tear near U1 resulting in an 

approximate 50% loss of the flange (photo 36).  The adjacent gusset plate has two 
gouges measuring 1 7/8‐inches deep at the upper chord and 1‐inch deep at 
connection to U1L2.  The 1 7/8‐inch deep gouge occurs in the shear plane between 
the diagonals and upper chord and will affect the shear strength of the gusset plate.  
The 1‐inch deep gouge occurs near the corner of the gusset plate and does not 
significantly affect the capacity of the gusset plate.  The gusset plate is also bowed 
approximately 2 inches to the west due to the collision damage. 

o PX – Span 37, west U1L1 – U1L1 carries the floor beam reaction only.  Two sheared 
rivet heads exist at the inboard gusset plate at U1 (photo 37).  The shank still exists 
through the rivet hole of the gusset plate and there is no sign of movement or distress 
from loading. 

o FX – Span 37, west U1L2 – A 5/16‐inch long crack exists in the bottom edge of the 
inboard gusset plate between U1L1 and U1L2 near U1L2 (photo 38).  Inboard bottom 
flange is bent 1 inch near the railing.  

• FX –Bullet strike damage exists at the gusset plate connection between east U2L3 and 
L2U3 in span 4.  The bullet strikes exist on or near the rivet of the outboard gusset plate.  
This condition does not significantly affect the connection’s capacity. 

• Slight bows are typical in the horizontal edges of the L2 and L3 gusset plates.  This appears 
to be an as‐built condition as the verticals are approximately 9 7/8 inches deep and the 
diagonals are 10 inches deep with no fill plates utilized at the panel point connections. 

• Pack rust up to 3/16‐inch thick is common between the diagonals and the mid gusset 
plates with minimal section loss.  Similar conditions exist at the bridge railing connections 
to the truss web members. 
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Truss End Posts – (5 = Fair condition) 
• PX – Pack rust is common at the end post connection to the inboard gusset plate at the 

lower chord connection (photo 33).  Deck drainage which splashes over the curb travels 
down the end post promoting corrosion. 

• FX – Pack rust is forming at many of the bridge railing to inboard end post channel 
connections.  Up to 1/8‐inch section loss was noted along effectively the full height of the 
inboard channel webs (photo 39). 

• FX – Vehicular collision damage exists at numerous locations.  The following are the most 
significant: 
o Span 7, west L0U1 – Bent inboard channel bottom flange and edge damage to top 

cover plate at U1. 
o Span 37, west L0U1 – Three lacing bars are detached on the bottom face and the 

member is also bowed globally 1/4 inch to the west (photo 40).  The inboard bottom 
flange is bowed west 5/8 inch and up 2 3/4 inch, and is torn 1 3/8 inches wide over 4 
1/4 inches in length at top railing. 

o Span 39, east L0U1 – Inboard flange bent down near U1. 
 

Member Alignment – (4 = Poor condition) 
• CX – End floor beams over pier 38 are twisted due to the deck pushing against the joint 

assembly, producing a sweep in the bottom flange between 3/16 and 7/8‐inch out of 
alignment (photo 21).  The majority of the end floor beams exhibit a sweep and have 
been recently retrofitted with stiff leg columns with the exception of the end floor beams 
at pier 38. 

• FX – West U1U2 in span 37 is bowed globally to the west 1/4 inch and west L0U1 in span 
37 is bowed globally to the east 1/4 inch. 

• FX – Several above deck truss members have local bends due to impact damage.  The 
member misalignment does not significantly affect the load carrying capacity of the 
members. 

• Pier beam sweep at piers 1 and 39 has been addressed by adding a supplemental pier 
beam.  The sweep is a result of pavement growth of the unsealed concrete approach 
pavement. 

 
Paint/Coating System – (4 = Poor condition) 
• PX – Corrosion and minor to moderate section loss are occurring at many locations on the 

lower chord and floor system due to deck drainage passing through joints and splashing 
over the edge of the deck (photos 19, 23 and 34).  Widespread section loss and corrosion 
holes exist in the exterior stringers and end floor beams. 

• Minor to moderate pack rust and minor section loss at the gusset plate seams are 
common on the above deck truss members with weathered and chalking paint 
throughout. 

 
Load Deflection – (6 = Satisfactory condition) 
• Slight deflections of the end floor beams were observed during passage of truck loads.   
• The global live load response is adequate. 
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NBI Item 60 – Substructure (5 = Fair condition) 
 

Abutments – (6 = Satisfactory condition) 
• No significant deficiencies were noted in the abutments, except for bat guano on the 

bearing seats of both abutments and map cracking exposing a few reinforcing bars at the 
ends of the south abutment. 

 
Piers – (5 = Fair condition) 
• FX – A 1‐inch maximum wide crack exists in the capital of the east column of pier 3 which 

is emanating from the span 2 bearing anchor bolt (photo 41).  The crack has led to a large 
portion of the column capital shifting to the south approximately 1 inch.  The truss 
bearing appears to be adequately supported.  A definitive cause of the crack could not be 
determined during the inspection. 

• Vertical and horizontal cracks which mirror the reinforcing steel exist in the web walls and 
pier columns at several locations; these cracks may be an indication of Alkali‐Silica 
Reactivity (photo 42).  Spalls exposing reinforcing steel exist in the face and corners of the 
web walls due to inadequate cover.  The cracks and spalls are most prevalent on the south 
face of the piers and do not affect the load carrying capacity. 

• Shallow spalls due to gunshot damage are typical on the columns and web walls of piers 1 
through 8. 

• The top one to three feet of the pier column foundation are exposed at many piers, 
generally in the floodplain north of the river and on some piers in the south floodplain 
(photo 43).  This may be indicative of general scour of the sandy soils and/or may be an 
as‐built condition. 

 
Bearings – (5 = Fair condition) 
• PX – Elastomeric pads are missing at the supplemental pier beams under beams 1 through 

4 at pier 1 and at beam 3 at pier 39 with heavy pack rust forming at beam 5, pier 1 (photo 
11).  This condition limits the supplemental pier beams to act only as a catcher beam, 
available to carry the beams should the original pier beam fail. 

• FX ‐ Heavy pack rust with minor associated pitting is widespread on and between the 
bearing components, moreso at the expansion bearings.  Much of this deterioration is 
caused by debris accumulating on and around the bearing seats. 

• FX – Expansion bearings are rotated up to 3/4‐inch towards the joint with pack rust filling 
the gap between the masonry plate and sole plate (photo 44).  The expansion bearings 
are generally centered on the masonry plate with no signs of recent movement observed, 
though many are in or near full expansion.  The bronze sliding plate has slid slightly 
towards the center of the truss span and is fractured into pieces at a few locations.  It is 
speculated that the bearings became frozen, and then rotated in expansion during warm 
weather, allowing pack rust to incrementally fill the gap between the plates. 

• Approximately 25‐percent of the anchor bolts are broken or have corroded through within 
the slotted holes of the truss expansion bearing assemblies (photos 44 and 45).  The 
remaining anchor bolts should be capable of resisting lateral forces on the truss spans.  
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The anchor bolts are failing due to a combination of shear, pack rust‐induced tension, and 
corrosion. 

 

 
NBI Item 61 – Channel and Channel Protection (5 = Bank Eroded condition) 

Channel Scour – (5 = Fair condition) 
• PX – Local scour exists around the columns at pier 9 (in river) with the river bed measured 

between 12 and 16 feet below the top of the pier foundation.  Local scour of significant 
lesser depths were observed around the columns of piers 7 and 8 as well.  The river bed 
and adjacent floodplain to the south of pier 9 consists of sand. 

 
Embankment Erosion – (6 = Satisfactory condition) 
• No significant erosion was observed.  Heavy amounts of riprap are in place and 

performing at both abutments. 
 
Debris – (6 = Satisfactory condition) 
• A small amount of drift exists around the columns of the piers adjacent to the main 

channel (near pier 9).  This drift likely does not significantly increase the scour risk. 
 
Vegetation – (6 = Satisfactory condition) 
• The banks are well vegetated north of pier 9 with large trees and vegetation in the 

floodplain.  A few trees are encroaching on the truss near pier 1 in span 2. 
 

 
NBI Item 72 – Approach (5 = Fair condition) 

Approach Alignment – (8 = Very Good condition) 
• The approaches are straight with no reduction in sight distances across the bridge. 
 
Approach Roadway Condition – (5 = Fair condition) 
• PX – The concrete approach roadway is overlaid with asphalt which has unsealed joints 

and cracks.  Obvious signs of pavement growth were observed at the both abutment 
(photo 6).  This condition has caused longitudinal movement of the approach spans 
resulting in the severe sweep and rotation in the pier beams at piers 1 and 39. 

• Cracks and patches exist in the approach roadway resulting in a relatively level yet rough 
riding surface with minor rutting in the wheel lines.  A few moderately sized potholes exist 
in the south approach asphalt. 
 

Approach Roadway Settlement – (5 = Fair condition) 
• No significant settlement was observed. 
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NBI Item 113 – Scour Rating (5 = Calculated Scour Within Limits of Foundation)  

• PX – Local scour was observed around piers 7 through 9.  The scour hole at pier 9 
measured 12 to 16 feet deep measured to the top of the column foundations.    

• Riprap has been installed around the north abutment and a drift fence consisting of 
tripods composed of railroad rails and cable exists northwest of pier 38 (photo 46).  
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Photograph 1 - Elevation looking northwest.
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Photograph 2 - End view looking south.
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Photograph 3 - Looking northeast at the east railing in span 1.  Note:  collision damage to railing 
severing portion of railing making this panel no longer effective.
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Photograph 4 - Looking northeast at the east railing in span 40.  Note:  the end two concrete railing 
posts have collision damage.
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Photograph 5 - Looking southeast at the deck in the southbound lane in span 19.  Note:  unsealed 
longitudinal cracks in wearing surface. 
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Photograph 6 - Looking southwest at span 1 intersection with the south abutment.  Note:  span 1 has 
moved 3 1/4 inches north with respect to the face of the abutment backwall.
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Photograph 7 - Looking southwest at the deck soffit in span 5 at floor beam 0.  Note:  spalls with 
exposed corroded reinforcing steel exist in the deck underside full length of the floor beam. 
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Photograph 8 - Looking west at the deck in span 4 at floor beam 5.  Note:  pack rust between the
deck and the floor beams is lifting the deck and causing cracks and spalls in the soffit.
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Photograph 9 - Looking east between floor beam 5 of span 20 and floor beam 0 of span 21.  Note:
the void between the floor beams is completely filled with asphalt.
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Photograph 10 - Looking north at the deck soffit in span 29.  Note: typical areas of spalls with 
exposed reinforcing steel in the deck soffit.
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Photograph 11 - Looking northeast at beam 5 in span 1 at pier 1.  Note:  heavy pack rust between 
bearing plates under beam 5.
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Photograph 12 - Looking southwest at beam 1 at the south abutment.  Note:  the anchor bolts at
beam 1 are sheared.
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Photograph 13 - Looking northwest at stringer 1, south face of floor beam 5 in span 12.  Note:  1 1/2-
inch long crack in the web of the stringer at the top flange cope.
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Photograph 14 - Looking east at stringer 5, north face of floor beam 0 in span 20.  Note:  7/8-inch 
long crack in the stringer web at the top flange cope.
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Photograph 15 - Looking southwest at stringer 3, north face of floor beam 0 in span 18.  Note:  2 3/4-
inch long vertical crack in the east connection angle.
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Photograph 16 - Looking northeast at stringer 4 on the south face of floor beam 5 in span 39.  Note: 
4 5/8-inch long vertical crack in the west connection angle.
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Photograph 17 - Looking southwest at stringer 2, north face of floor beam 0 in span 18.  Note:
popped rivet head with shank no longer in shear plane at stringer connection to floor beam.
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Photograph 18 - Looking west at stringer 1, south face of floor beam 5 in span 25.  Note:  2-inch 
vertical by 5/8-inch horizontal corrosion hole in the stringer web at the top flange cope with a 5/8-inch 
long vertical crack. 
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Photograph 19 - Looking east at stringer 5, south face of floor beam 5 in span 21.  Note:  2 1/2-inch 
vertical by 1 1/2-inch horizontal corrosion hole in the stringer web at the top flange cope with a 3 7/8-
inch long vertical crack.
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Photograph 20 - Looking west at pier 22.  Note: typical stiff leg retrofit to address floor beam sweeps.
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Photograph 21 - Looking west along the floor beams at pier 38.  Note:  3/8-inch sweep in the floor 
beam with no stiff leg retrofit.
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Photograph 22 - Looking west between the end floor beams at pier 37.  Note:  active section loss in 
floor beam webs under joints.
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Photograph 23 - Looking northeast at floor beam 4, span 16 at the east truss connection.  Note:  3 
1/2-inch vertical by 4 1/4-inch horizontal corrosion hole through the floor beam web at the connection 
to the truss.
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Photograph 24 - Looking southeast at floor beam 0, span 38 at the east truss connection.  Note:  9-
inch long horizontal crack in the floor beam web with at 3/8-inch lateral offset.
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Photograph 25 - Looking north at floor beam 1, span 14 at the east truss connection.  Note:  7/16-
inch crack in the floor beam web at the connection to the east truss.
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Photograph 26 - Looking west at the pier beam at pier 1.  Note:  severe rotation of pier beam with 
supplemental pier beam installed.
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Photograph 27 - Looking northwest at the floor system bracing gusset plate adjacent to floor beam 1 
and the east truss in span 37.  Note:  typical through holes in lower lateral bracing gusset plate.
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Photograph 28 - Looking north at west U1U2, span 31.  Note:  multiple sheared rivets for the bottom 
lacing due to impact damage.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/20/2013

2013 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 29 - Looking northeast at a typical upper chord end gusset plate.  Note:  common 3/8-
inch thick pack rust between the gusset plate and truss web member.
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Photograph 30 - Looking east at east L0, span 8.  Note:  5 1/2-inch long crack in L0 gusset plate at 
the top of the lower chord repaired with welded angle and plates.
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Photograph 31 - Looking northwest at east L0, span 24.  Note:  8-inch long horizontal crack in the 
inboard gusset plate.
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Photograph 32 - Looking southwest at east L5, span 29.  Note:  6 1/4-inch long horizontal crack in 
the inboard gusset plate.
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Photograph 33 - Looking north at east L5, span 39.  Note:  inboard gusset plate is bowing 1-inch due 
to pack rust.
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Photograph 34 - Looking east at the lower chord at east L2, span 2.  Note:  typical corrosion and 
section loss of the lower chord channels and splice plates under floor beams.
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Photograph 35 - Looking south at west U1L2, span 6.  Note:  collision damage has bent the inboard 
flange of the diagonal 2 1/8 inches over a 30-inch length. 
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Photograph 36 - Looking south at west U1, span 31.  Note:  the inboard flange of U1L2 has a tear as 
a result of collision damage and the inboard gusset plate has two gouges.
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Photograph 37 - Looking southwest at west U1, span 37.  Note:  general view of impact damage to 
truss.
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Photograph 38 - Looking west at the gusset plate at west U1, span 37.  Note:  5/16-inch crack in the 
inboard gusset plate adjacent to U1L2.
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Photograph 39 - Looking southeast at east U1L0, span 34.  Note:  moderate pack rust between the
bridge railing and the end post.
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Photograph 40 - Looking west at the end post adjacent to the railing for west L0U1, span 37.  Note: 
Three lacing bars detached on the bottom face of the end post.
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Photograph 41 - Looking east at the east column at pier 3.  Note:  1-inch wide crack in the capital of 
the column.
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Photograph 42 - Looking southeast at the north face of pier 23.  Note:  vertical and horizontal cracks 
in the web wall.
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Photograph 43 - Looking northeast at the east pier column foundation for pier 7.  Note:  up to 18-inch 
deep scour exposing the top of the foundation.
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Photograph 44 - Looking west at the expansion bearing for span 35, west truss at pier 35.  Note: the 
bearing is rocked 3/4-inches with pack rust between the sole plate and masonry plate, and the
anchor bolt is broken.
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Photograph 45 - Looking west at the east truss bearing for span 27 at L5.  Note:  heavy laminating 
corrosion resulting in loss of anchor bolts.
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Photograph 46 - Looking northwest at drift fence installed upstream (west) of pier 38.
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NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

62.9
Suff. Rating: 34.9

SD

Unknown

46. No. of Approach Spans: 245. No. of Spans Main Unit:

 STRUCTURE TYPE AND MATERIALS

38

106. Year Reconstructed:1933

16109. Truck ADT %:201130. Year of ADT:1100
1 Highway

5 Waterway

29.    ADT:
42A. Type of Service on:

42B. Type of Service under:

27.    Year Built:

 AGE AND SERVICE

Unknown

327.8 ft
55A/55B. Minimum Lateral Undrclearance R:

56.    Minimum Lateral Undrclearance L:

 NAVIGATION DATA

N Not applicable (NBI)

 APPRAISAL

6 Equal Min Criteria

4 Tolerable68. Deck Geometry:

N Feature not hwy or RR 327.8 ft

4 Minimum Tolerable

7 Countermeasures

67.   Str. Evaluation:

69.   Underclearance, Vertical and Horizontal:

72.   Approach Alignment:

113. Scour Critical:

60. Sub.:

6 Bank Slumping

 CONDITION

N N/A (NBI)

58. Deck:

62. Culvert:
Flowline Notes:

5 Fair 4 Poor 5 Fair

Unknown0%  Resp. :Unknown (P)

S. CANADIAN RIVER

35 32 25.00 

CANADIAN
Division 4

98. Border Br. Code:

6.   Feature Intersected:

7.    Facility Carried:

16. Latitude:

3. County Code: 4.   Place Code:
2.   SHD District:

1 Concrete-Cast-in-Place

6 Bituminous

8 Unknown

107.    Deck Type:

108A. Wearing Surface:

108B. Membrane:

44.  Approach Span Material and Design Type

43.  Main Span Material and Design Type
Steel Truss-Thru

Steel Stringer/Girder

28A. Lanes on: 2 28B. Lanes Under: 0 19.  Detour Length: 11.8 mi

[2013] FL to top of curb = 30.1' measured @ pier 9 east column
[2011] FL to top of curb = 24.8' measured @ pier 9 east column

1.    State:Oklahoma

71.   Waterway Adequacy: 4 Tolerable

Admin. Area: LT Snooper Truss

1 Not Required 0.0 ft
0.0 ft 0.0 ft

111. Pier Protection:
39.   Vertical Clearance:

116. Lift Bridge Vert. Clear.:
40.   Horizontal Clearance:

97. Year of Cost Est.: 115. Year of Future ADT:

 PROPOSED IMPROVEMENTS

96. Total Cost:

75.   Type of  Work:

76.   Lgth. of Improvment:
114. Future ADT:

2007

31 Repl-Load Capacity

3,937.0 ft
1760

2031

 IDENTIFICATION

5. Inventory Route (Route On Structure) :

13. LRS Inv. Route./ Subroute.: 0902HP0000 01

99. Border Br. #:
17.  Longitude: 098 19 22.00

59. Super.:

61. Channel/Channel Protection:

$11,920,275

94. Bridge Cost: $6,781,689

95. Roadway Cost: $4,500,000

36B. Transition: 0 Substandard

36A. Bridge Rail: 0 Substandard 36C. Approach Rail:

36D. Approach Rail Ends: 0 Substandard

0 Substandard

108C. Deck Protection: 8 Unknown

38.   Navigation Control: Permit Not Required

Deck Area: 102,364.8 sq. ft

100.1 ft

1.0 ft

24.0 ft

 GEOMETRIC DATA

32.   Approach Roadway Width (W/ Shoulders):

48.    Length Maximum Span:

50A. Curb/Sdwlk Wdth L:

51.    Width Curb to Curb:

53.    Minimum Vertical Clearance Over Bridge:

54A/54B. Min. Vert. Underclearance :

30.0 ft

3,937.0 ft
1.0 ft

26.0 ft

328.1 ft

N Feature not hwy or RR 0.0 ft

0 No median

10. Inv. Rte. Min. Vert. Clr.: 328.1 ft

34.    Skew: 0 0 No flare

47. Inv. Rte. Total Horiz. Clr.: 24.0 ft

33.    Median:

35. Structure Flared:

49.    Structure Length:

50B. Curb/Sidewalk Width R:

52.    Width Out to Out:

 N/E  S/W

DO NOT U DO NOT U DO NOT U

-1 Meas.

DO NOT U Post.

-1

DO NOT U

-1 -1 -1

DO NOT U

-1

Description:
38-100' PONY TRUSS & 2-36' I-BM. SPANS(BRIDGEPORT BR.)

- -- 2 1 002811 0-

 LOAD RATING AND POSTING

1 LF Load Factor-Ton

41. Posting status: A Open, no restriction

3/6/2012

Alt. Inv. Rating Meth.:

Date Rated :

Alt. Op. Rating Meth.: 1 LF Load Factor-To

70. Posting:

63. Op. Rating Method:

31. Design Load:

65. Inv. Rating Method:

2 M 13.5 (H 15)

1 LF Load Factor-Ton

64. Operating Rating (H / HS / 3-3 ):

66. Inventory Rating ( H / HS / 3-3 ) :

1 LF Load Factor-Ton

5 At/Above Legal Loads

24.4 36.3 66.6

14.5 21.8 39.9

9.    Location: CADDO CANADIAN CL 11.  Mile Post: 0.000 mi
U.S. 281 U.S. 281

 INSPECTION

 Insp Done  Freq:  Insp. Date:  Next Insp.: Insp Req. Type

200c. Temperature:

200d. Weather:

202. Waterproof Membrane :

Date Installed :

205. Material and Quantity :

208. Type of Abutment :

Type of Foundation :

209. Type of Pier / Found.: 2 Piers

204. Type of Handrail:

203. Type Exp. Dev. :

45

-1 -1201. Structural Steel ASTM Desig.:

-1

Pedestal

Natural Foundation Matl.

Yes
No Piling or Drilled Shaft

Steel Post and Rail

-

Sliding Plate

CLEAR

1/1/1901

10.0

210. Foundation Elev.

-3.0

213. Utilities Attached :

211. Wear. Surf. Prot. System :
Date Installed :

-1.0 -3.0

-1.0-3.0

None
1/1/1901
-1

-1

-1

-1

-1

-1

-1

221. Substructure Cond. (U/W) :

222. Fill over RCB:

224. Critical Feature Type:
223. Appr. Slab/Rdwy Cond.:

Overcoat :
225. Paint Type :

226. Date Painted:

-

-1

Satisfactory
1
Red Lead Ready
0

-1
Silver

215. Overpass :

Advanced Warning Sign :

Exisiting/Recommended Posting :

Min./ Max Vert. Clearance :

Working/Not Working :

      c. Narrow/One Lane Bridge sign :

      d. Vertical Clearance Sign:

      e. Navigation Lights :

214a. Posted Weight Limit:
      b. Posted Speed Limit :

C - US Highway

-1

-1

NO
-1

NR

NO

-1
NO

-1

-1

NO

227. Paint Coloring:

233. Deck Forming:
236. Deck Cleaning :

-
-1

238. School Bus Rte: Current and Desired Route

2:

4:

244. Span Lengths :
243. Girder Spacing/Number :

48.000245. Girder Depth :
246. Type of Overlay :

246. Overlay Thickness :

246. Overlay Date :
246. Overlay Depth Changed  > 1"? _

AC Over

12/4/2003

247. Protective Systems : 1: _

__

_

248. No. of Field Splices w/ Corrosion : -1
249. Scour Crit. POA exists?:

_

3.0

_

5:

3:2:

4:

-1
-1

-1 -1
-1
-1

-1
-1

_

_
-1.0250. Culvert Headwall Dist.:

254. Thru Truss Type :
256. Chan. Profile Up/Down Stream?:

240. Appr. Roadway Type: Concrete

-1.0 / -1

N

N

24

NA

Y

N

OS Freq.:

UW Freq.:

11/2/2010

NA

 CLASSIFICATION
3 On free road20. Toll Facility:On Base Network12. Base Hwy Network :

01 0121. Custodian: State Highway Agency 22. Owner: State Highway Agency

2 Br eligible for NRHP06 Rural Minor Arteri26.  Functional Class: 37. Historical Sig.:
No || bridge exists0 Not a STRAHNET hw100. Defense Highway: 101. Parallel Structure:

Not Applicable (P)103. Temp. Structure:102. Dir. of Traffic:2 2-way traffic

104. Highway System: 0 Not on NHS 105.  Fed. Land Hwy 0 N/A (NBI)

Long Enough0 Not part of nat110. National Truck Network: 112. NBIS Length:

11/20/2014

NA

NBI: Y 24 11/20/2013 11/20/2015
FC Freq.: Y Y 24 11/20/2013 11/20/2015

259. Scour Eval. is in file at ODOT
263. Interchange at Intersection
264. Interstate Milepoint

N
-1.00

258. Plans w/ found. are in file at ODOT

257a. OkiePROS Auto. Truck Routing    Yes
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NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

62.9
Suff. Rating: 34.9

SD

-1Invoice No.:

Inspection Date: 11/20/2013 Reported By:

Structure / Inspection Notes

C X – Install stiff leg column support to end floor beams over pier 38.  Email discussing C X issues was sent to Wes Kellogg and Chris Harlin on 11/21/2013.
PX – Reinforce the damaged concrete bridge railing in spans 1 and 40; Seal cracks in the asphalt wearing surface; Reinstall missing elastomeric pads/shims under beams at supplemental pier
beams over piers 1 and 39; Drill crack tips in stringers and floor beams that grow significantly; Repair cracks in stringer connection angles by adding seat brackets below stringer; Repair
section loss in stringer and floor beam webs where corrosion holes and/or heavy section loss exists; Reposition rotated shim plate at pier 26 stiff leg; Strengthen the horizontal shear planes of
the end lower chord gusset plates at east L0 in spans 2 and 20 and east L5 in span 29; Replace sheared rivets in the vertical connection, upper chord, and end post at west U1 in spans 31 and
37; Grind out notches and cuts in inboard flange and gusset plate at west U1L2, span 31; Removing pack rust and caulk/paint along edges of end gusset plates; Cleaning and painting steel
below deck within 5 feet of the joints; Add rip rap around pier 9; Install pressure relief joints in both approaches.
FX – Monitor:  Pack rust/section loss in truss members at railing connections; Deck, joints, and end floor beams for further distress due to possible deck growth; Spalls/reinforcing in soffit
spalls for further deterioration; Cracks at floor beam copes for growth; Stitch welds for strengthening angle at floor beam 0, span 2 for cracking; Corrosion holes through the floor bracing
gusset plates for cracks; Bowed members near west U1, span 37 for distress; Impact damage on upper chord and truss web members for additional misalignment and development of cracks;
Bowed gusset plates near bearings for distress; Lower chord section loss at floor system bracing connections, splices, and adjacent to stay/batten plates; Bullet strike damage to east truss span
4 members/gusse

(38) 100-foot pony trusses with (2) 36-foot beam approach spans.
O/S Inspection Items: Inspect cracks in stringer web copes*, stringer connection angles*, floor beams web copes*, lower chord gusset plates above bearings* for growth; Stringer connections
at end floor beams for additional loss or broken rivets*; Pier beams and supplemental pier beams at piers 1 and 39 for distress; Sweep in end floor beams where stiff leg repairs have not been
installed*; Misalignment of WU1U2 sp 37; Stringer 5 section loss at end floor beams.
*(See attached tables to 04085(2013-11-20)FC.pdf for specific locations)

Elm.Env. Description Un.  Qty. Qty.St. 1 % 1 Qty.St. 2 % 2 Qty.St. 3 % 3 Qty.St. 4 % 4 Qty.St. 5 % 5
12 4 Reinforced Concrete Deck (SF) 94,488 0 0 % 0 0 % 94,488 100 % 0 0 % 0 0 %

107 4 Steel Open Girder Beam (LF) 259 181 70 % 78 30 % 0 0 % 0 0 % 0 0 %

113 4 Steel Stringer/Floorbeam (LF) 9,501 0 0 % 6,176 65 % 3,325 35 % 0 0 % 0 0 %

120 4 Steel Truss (Pony) (LF) 7,600 0 0 % 4,940 65 % 2,660 35 % 0 0 % 0 0 %

152 4 Steel Floor Beam (LF) 6,155 2 0 % 3,853 63 % 2,300 37 % 0 0 % 0 0 %

162 1 Steel Gusset Plate (EA) 1,672 0 0 % 760 45 % 912 55 % 0 0 % 0 0 %

205 4 Reinforced Conc Column or Pile Extension (EA) 78 0 0 % 77 99 % 1 1 % 0 0 % 0 0 %

215 4 Reinforced Conc Abutment (LF) 49 25 50 % 25 50 % 0 0 % 0 0 % 0 0 %

301 4 Pourable Joint Seal (LF) 495 0 0 % 0 0 % 495 100 % 0 0 % 0 0 %

310 1 Elastomeric Bearing (EA) 4 4 100 % 0 0 % 0 0 % 0 0 % 0 0 %

311 4 Moveable Bearing (roller, sliding, etc.) (EA) 86 0 0 % 61 71 % 25 29 % 0 0 % 0 0 %

313 4 Fixed Bearing (EA) 84 0 0 % 84 100 % 0 0 % 0 0 % 0 0 %

330 4 Metal Bridge Railing (LF) 7,600 0 0 % 7,220 95 % 380 5 % 0 0 % 0 0 %

331 1 Reinforced Conc Bridge Railing (LF) 144 21 15 % 7 5 % 80 56 % 36 25 % 0 0 %

356 1 Steel Cracking/Fatigue (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

357 4 Pack Rust (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

359 1 Concrete Efflorescence (EA) 1 0 0 % 1 100 % 0 0 % 0 0 % 0 0 %

361 1 Scour (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

362 1 Superstructure Traffic Impact (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

363 4 Steel Section Loss (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

364 1 Steel Out-Of-Plane Compression Members (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

510 4 Wearing Surfaces (SF) 94,488 75,590 80 % 9,449 10 % 9,449 10 % 0 0 % 0 0 %

515 4 Steel (Superstructure) Protective Coating (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

659 4 Soffit of Concrete Decks and Slabs (EA) 1 0 0 % 0 0 % 1 100 % 0 0 % 0 0 %

763 1 Steel Pier Beam (LF) 114 0 0 % 57 50 % 57 50 % 0 0 % 0 0 %

765 4 Steel Open Girder/Beam End (5 Ft.) (LF) 100 0 0 % 80 80 % 20 20 % 0 0 % 0 0 %

777 4 Steel Stringer End (5 Ft.) (LF) 9,501 0 0 % 4,751 50 % 4,751 50 % 0 0 % 0 0 %

909 4 Pourable Fixed Joint Seal (LF) 495 0 0 % 0 0 % 495 100 % 0 0 % 0 0 %

965 4 Debris (EA) 1 0 0 % 1 100 % 0 0 % 0 0 % 0 0 %

969 1 Out-Of-Plane Distortion/Loading (EA) 1 0 0 % 1 100 % 0 0 % 0 0 % 0 0 %

Additional
Elements

Element Notes (Include Size and Location of DeteriorationElem.
PX-Unsealed cracks in wearing surface; FX-Deck growing in each span causing rotation/sweep in floor beams; Spalls/deteriorated concrete in underside along curb line.12

PX- Connection angles for the steel beams to pier beam 39 are deformed due to the pavement growth.
Patches of surface corrosion exists on top flanges of exterior beams. Exterior beams at abutments have sheared anchor bolts.

107

PX- Cracks were observed in the web of numerous stringers at the top flange cope, see FC report for locations; Cracks in the stringer connection angles were observed at numerous
locaations at the end floor beams, see FC report for locations; Severe section loss with corrosion holes exists through exterior stringer webs.

113

PX- West U1U2, span 31, has multiple sheared rivets from bottom lacing; FX- West U1U2, span 37, has 1/4" global bow eastward; Impact damage exists on the inboard flanges of
the uppoer chord; Lower chord gusset plates are typical bowed at L0 and L5; Corrosion of lower chord is common at the floor beam/ lower lateral bracing gusset plate connection;
Corrosion is common around inboard splice plates at L2 and L3; Pack rust exists between the stay, batten plates, and channels of the lower chord.

120

C X- End floor beams of truss spans have a sweep in the bottom flange, most of these are retrofitted with stiff legs except for those at pier 38; PX- Active section loss on floor
beams at ends and under joints; Stiff leg shim plate under floor beam 5 at pier 26 is rotating out underneath the floorbeam bottom flange;  FX-Numerous cracks in web between top
flange and truss connection angle of end floor beams; Floor beam 0 of span 2 strengthened by stitch welding steel sections to the bottom flange.

152

Inspected With:

Agency :

-1

DPOORMAN
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NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

62.9
Suff. Rating: 34.9

SD

Element Notes (Include Size and Location of DeteriorationElem.
PX- Numerous horizontal cracks were observed in the inboard truss gusset plates above the bearings, see report for locations and crack lengths; FX-LC inboard gusset plates
typically bowed at L0 and L5 due to pack rust; Gunshot damage to east truss outboard gusset plate at U2L3 and L2U3; 5/16" long crack in inboard gusset plate and 2 sheared rivet
heads at west U1, span 37; 1' and 1 7/8" deep gouges in inboard gusset plate at west U1, span 31.

162

FX-East column pier 3 has 1" wide crack in seat.  Gunshot damage typical in piers 1 through 8.  Cracks and spalls in web wall.205

Accumulations of bat guano on bearing seats.215

Previously noted spalls at elastomeric headers have been patched with asphalt.301

PX- The elastomeric bearings that were installed between each approach span beam and the sister pier beam are rotated and twisted.  The bearing pad under beam 3 is no longer in
place.  At pier beam 1, bearings are missing at beams 1 through 4 over the supplemental pier beam and the steel bearing at beam 5 is heavily pack rusted

310

FX-Truss bearings frozen, rotated towards joint with pack rust under bearing on face towards span.311

No significant deficiencies.313

FX- Pack rust is typical between the metal bridge railing, truss end posts and web members. Small cracks were observed in the railing where the flange and web have been coped.330

PX- Severe collision damage exists to the concrete railing in spans 1 and 40, the north most concrete post in span 40 is spalled and cracked through at the base.331

PX- Numerous cracks in stringer copes at end floor beams and a few in exterior stringers at interior floor beams; Numerous cracks in end floor beams at truss connection copes and
a few in interior floor beams at truss connection copes.  Numerous cracks in stringer connection angles and popped rivet heads on stringer connection angles at end floor beams.
Cracks are worse at end floor beams over expansion bearings.

356

PX- Pack rust and loss causing cracks in lower chord gusset plate; FX- Pack rust is causing a bow in the lower chord gusset plates at end floorbeams.357

Light efflorescence noted in deck underside.359

PX - Local scour at pier 9 is 12 to 16 feet below the top of the cassion.361

PX-Collision damage to end posts, upper chord, verticals and diagonals at numerous locations; West truss U1L2 span 31 has 50% of inboard flange cut.362

PX- Corrosion holes through stringer webs, floor beam webs at numerous locations; FX- Corrosion of the lower chord has caused section loss on inboard top flange.363

FX- West truss U1U2 and L0U1 in span 37 is bowed globally to the west. Several above deck truss members have local bends due to impact damage.364

PX-Unsealed cracks in wearing surface; FX-Deck growing in each span causing rotation/sweep in floor beams; Spalls/deteriorated concrete in underside along curb line.510

PX- Corrosion and minor to moderate section loss at many locations on the lower chord and floor system.
Minor to moderate pack rust and minor section loss is common on gusset plate seems. Deck truss members show weathered and chalking paint.

515

FX - Spalls with exposed rebar at joints and isolated locations.  Several full depth patches at joints and along east curb.  Transverse cracks with efflorescence.659

PX- The pier beams at piers 1 and 39 have been retrofitted with a supplemental pier beam due to severe sweep and roatation.  Load primarilly carried by original pier beams with
supplemental pier beam acting as a catcher beam.

763

Corrosion on the top flange of the end 1-3ft of each floor beam is common.765

PX-Numerous web cope cracks, cracks in connection angles, corrosion holes/significant thinning of web mostly at end floor beams.777

Joints paved over909

A small amount of drift exists around the columns of pier 9.965

C X: Sweep noted in floor beams over pier 38.  Previous floor beam sweep has been repaired by adding stiff leg details.  Pier beams sweep has been repaired by adding sister pier
beams.

969
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Poorman, Dale

From: Poorman, Dale
Sent: Thursday, November 21, 2013 10:43 PM
To: WKellogg@ODOT.ORG; charlin@odot.org
Cc: Cinadr, Ed
Subject: Bridge 04585 Recommended Repairs
Attachments: NBI 04085 Recommended Repairs.pdf

Wes/Chris, 
 
During our inspection of the above referenced bridge we found two floor beams (both over pier 38) with a sweep of 
3/8”.  It appears that this information was obtained during the 2011 FC inspection but was omitted from the report. 
 
The attached document also identifies:  

 Stringer ends with significant section loss which are recommended to have welded plate repairs over the web. 

 Horizontal cracks in the gusset plates over the bearings.  These cracks were not observed in the 2011 inspection 
and are due to section loss and pack rust.  The cracks which were repaired have grown in length up to 2 3/4". 

 Broken rivet heads where the shank no longer extends through the shear plane between the floor beam web 
and the stringer connection.    

 
Please contact me should you have any questions or comments.  These issues will be discussed in the forthcoming 
fracture critical report. 
 
Dale E. Poorman, PE 
Burgess & Niple, Inc. 
5085 Reed Road, Columbus, Ohio  43220 
office – 1‐800‐282‐1761 ext. 1364 
mobile – 614‐849‐2278 
 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

RECOMMENDATIONS FOR REPAIR 

Floor beams with sweep which have not been repaired with stiff leg retrofit exist at the following 
locations: 

Span Floor Beam Over Pier Sweep 
38 5 38 3/8 
39 0 38 3/8 

 

 

Stringer loss needing welded plate repair: 

Span Stringer Floor Beam/Face Condition Photo 

10 5 0 north face 
1/2” diameter corrosion hole with 1/8” 

deep average loss of web full height of web 
adjacent to the connection angle 

Photo 1 

16 5 0 north face 

1/2” vertical x 1 1/2” horizontal corrosion 
hole, 5/8” long vertical crack and 1/8” deep 

average loss of web full height of web 
adjacent to the connection angle 

Photo 2 

21 5 5 south face 2 1/2” vertical x 1 1/2” horizontal corrosion 
hole with 3 7/8” long Photo 3 

18 5 0 north face 
2 1/2” vertical x 1 1/2” horizontal corrosion 

hole with 3/16” deep loss of web over 7” 
vertical adjacent to the connection angle 

Photo 4 

24 5 0 north face 

2” vertical x 10 1/2” horizontal corrosion 
hole in bottom of web with 3/8” to 1/4” 

deep loss full height of web adjacent to the 
connection angle 

Photo 5 

25 5 5 south face 1/8” deep average loss of web full height of 
web adjacent to the connection angle Photo 6 

31 5 5 south face 

1 1/2” vertical x 1” horizontal and 1 1/4” 
vertical x 1” horizontal corrosion holes with 
1/8” loss full height of web adjacent to the 

connection angle 

Photo 7 

36 5 0 north face 

2 1/2” vertical x 1 1/4” horizontal corrosion 
hole with 7/8” long crack, 1/4” loss over 3” 

and 1/8” loss over the remainder of the 
web 

Photo 8 

38 5 0 north face 
2” vertical x 3/4” horizontal corrosion hole 

with 1/8” deep loss of web full height of 
web adjacent to the connection angle 

Photo 9 

39 5 1 south face 
1 1/16” long vertical crack with 1/8” deep 
loss of web full height of web adjacent to 

the connection angle 
Photo 10 

The stringers are 18” deep with a 5/16” thick web. 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Horizontal cracks in the inboard gusset plate above the bearings exist at the following locations: 

Span Panel Point Truss Condition Photo 
2 L0 East 9 1/4” long crack Photo 11 

20 L0 East 3” long crack Photo 12 
29 L0 East 6 1/4” long crack Photo 13 

These cracks were not noted during the 2011 fracture critical inspection.  Similar horizontal cracks which 
were repaired were observed to have grown up to 2 3/4” in length. 

 

Broken rivet heads where the rivet shank is no longer effectively within the shear plane between the 
connection angle and the floor beam web exists at the following locations: 

Span Stringer Floor Beam/Face Condition Photo 
6 2 0 north face 1 rivet  
6 3 0 north face 1 rivet  

11 3 5 south face 2 rivets Photo 14 
14 2 0 north face 2 rivets Photo 15 
18 2 0 north face 2 rivets Photo 16 
25 4 5 south face 1 rivet  
38 2 0 north face 1 rivet Photo 17 
38 3 0 north face 1 rivet  

  



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

 

Photo 1 

 

Photo 2 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 3 

 

Photo 4 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 5 

 

Photo 6 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 7 

 

Photo 8 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 9 

 

Photo 10 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 11 

 

Photo 12 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 13 

 

Photo 14 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 15 

 

Photo 16 



Bridge NBI No. 04085 S.H. 66 over South Canadian River 2013 Fracture Critical Inspection 

 

Photo 17 



Appendix A: Stringer Cope Cracks

Span
Floor 

Beam

Floor Beam 

Face
Stringer Length (in.) Comment

2 0 North 5 7/8  

2 2 South 1 3/8

2 4 South 1 1/8

2 5 South 1 3/8

3 0 North 1 1  1/4

3 0 North 5 1/2 1/8" growth

3 5 South 1 3/8  

4 0 North 1 3/8  

4 2 South 5 1/4

4 5 South 5 1 1/2 (drilled)  

5 0 North 5 1/2  

6 2 North 1 1/8 New crack

6 3 North 1 1/4

7 0 North 5 2  1/4  

7 5 South 1 1/2, 3/8 Two diagonal cracks

7 5 South 5 3/4  

8 5 South 1 1  1/8  

9 1 North 1 1/4

9 3 North 1 1/8 3/8" no growth from previous paint mark

9 3 South 1 3/8

10 2 North 1 5/8

10 5 South 5 7/8  

11 0 North 5 9/16  

12 5 South 1 1  1/2
1‐1/2" long crack splits into multiple cracks (up to 1‐

1/2" additional length, others 3/16" long).

13 5 South 5 5/8 1/8" growth

14 0 North 5 1  3/8 1/8" growth and 1/4" corrosion hole

14 5 South 1 1  1/4  

15 0 North 1 1/8, 1/8  

16 4 North 5 1/2

16 5 South 5 1/4 New crack

17 0 North 5 1   

17 3 North 1 1/16

18 0 North 1 1/2   

18 2 South 1 3/8

18 5 South 1 3/4  

19 0 North 5 1/2  

19 5 South 3 1/4

19 5 South 5 1‐1/4 1/4" growth

20 1 North 5 1/8

20 2 North 1 1/2

20 2 South 1 3/4

20 4 North 5 1/8

20 5 South 1 1/8   

* Bolded and highlighted rows show new or changed comments.



Appendix A: Stringer Cope Cracks

Span
Floor 

Beam

Floor Beam 

Face
Stringer Length (in.) Comment

21 0 North 5 7/8 1/8" growth

21 3 North 1 1/8 New crack

21 4 South 1 1/8

23 1 South 5 3/16 New crack

25 0 North 5 3/4  

25 2 South 1 1/4

26 3 North 1 3/16

26 5 South 1 2  1/2  

27 1 North 1 3/8

27 1 South 1 3/8 New crack

27 1 South 5 1/4 1/8" growth

27 2 South 1 3/16

28 1 North 1 3/16

28 2 North 1 5/8

28 2 South 1 1/4

28 2 North 1 1/2 New crack

28 5 South 1 5/8   

30 1 South 5 1/2

30 4 North 5 1/2 On east face of stringer, crack measures 1/4"

31 2 North 1 1/4

32 2 South 1 1/4

32 4 South 1 1/4

32 5 South 1 1/4   

32 0 North 5 1/2 New crack

33 2 South 1 1/8 New crack

33 5 South 1 1  1/8   

34 1 South 1 1/4

34 2 South 1 1/4

34 5 South 1 1/2  

35 0 North 1 1/2   

35 4 South 1 1/8

36 2 South 1 3/4

36 0 North 1 1/4 New crack

37 0 North 5 1/2   

37 3 North 1 1/4

38 2 North 1 3/4   

38 2 South 1 5/8   

38 5 South 1 1/2   

39 1 North 1 1/8 New crack

39 1 South 1 1/2   

39 3 South 1 3/8   

* Bolded and highlighted rows show new or changed comments.



Appendix B: Stringer Connection Cracks

Span Floor Beam
Floor Beam 

Face
Stringer

Stringer 

Face
Length (in.) Comment

2 0 North 2 West 3  1/4  

3 5 South 4 West 2  1/2  

4 0 North 2 West 3  

5 5 South 3 East 3  1/4  

8 0 North 3 West 3  1/2  

9 5 South 3 East 1  1/4 New crack

9 5 South 3 West 3  1/2   

10 0 North 3 West 3  

12 0 North 2 East 3   

13 5 South 4 East 4   

15 5 South 4 West 3  5/8   

17 5 South 4 East 4  3/4  

18 0 North 3 East 2  3/4 1/4" growth

18 0 North 4 East 2  3/4  

22 0 North 1 East 3  3/4   

22 0 North 3 East 3  1/2   

22 0 North 4 East 2  3/4   

23 5 South 4 West 3  1/2  

24 0 North 2 West 2  3/4  

24 0 North 3 East 4  

24 0 North 3 West 4  

24 0 North 4 East 3  1/4  

25 5 South 2 West 3  1/4  

25 5 South 3 West 4  1/2   

25 5 South 4 West 3  1/2   

25 5 South 5 West 6   

26 0 North 2 East 2  3/4  

26 0 North 2 West 3  1/4  

26 0 North 3 East 5  3/8  

26 0 North 3 West 2  3/8  

26 0 North 4 East 3  1/2 1/4" growth

27 5 South 3 East 2  1/2   

27 5 South 3 West 3  3/4   

27 5 South 4 West 4  1/4   

28 0 North 2 East 4   

28 0 North 3 East 3  3/4   

29 5 South 3 West 4   

29 5 South 4 East 1  1/2   

30 0 North 2 East 5  5/8   

30 0 North 3 East 4  1/2   

30 0 North 4 East 3  1/2   

30 1 South 5 West 9/16 New crack

31 5 South 4 East 3  3/4

* Bolded and highlighted rows show new or changed comments.



Appendix B: Stringer Connection Cracks

Span Floor Beam
Floor Beam 

Face
Stringer

Stringer 

Face
Length (in.) Comment

31 5 South 4 West 6  1/8

33 5 South 3 West 4

33 5 South 4 West 7

34 0 North 2 East 3  1/2

34 0 North 2 West 2

34 0 North 3 West 2  1/4

34 5 South 5 West 4  1/2

35 5 South 3 West 4  1/4

35 5 South 4 West 4

36 0 North 2 West 2  7/8

36 0 North 3 West 2

36 0 North 4 East 4

38 0 North 2 West 2  1/8   

38 0 North 3 West 2  1/2

39 5 South 4 West 4  5/8 1/8" growth

* Bolded and highlighted rows show new or changed comments.



Appendix C: Missing Stringer Rivets

Span Floor BeamFloor Beam FaceStringer Number Comment

2 0 North 2 1
All shanks still in shear plane unless noted 

otherwise.

2 0 North 3 2

4 0 North 2 1

4 1 South 2 1

4 3 South 3 1

5 1 North 2 1

5 1 North 3 1

5 2 North 2 1

5 5 South 4 1

6 0 North 2 2 East rivet shank no longer in shear plane.

6 0 North 3 1 East rivet shank no longer in shear plane.

6 1 North 2 1

6 2 North 2 2

7 1 North 2 1

7 2 North 2 2

7 2 North 3 1

7 5 South 3 2

7 5 South 4 2

8 0 North 2 2

8 0 North 3 1 Rivet shank is welded to connection angle

8 1 North 2 1

9 1 North 2 2

9 4 South 4 1

9 5 South 4 2

10 0 North 2 2

10 0 North 3 1

10 1 North 2 2

10 1 North 3 2

10 4 South 4 1

11 1 North 2 1

11 4 South 4 2

11 5 South 3 2 Both shanks not in shear plane.   

11 5 South 4 2

12 0 North 3 2

12 0 North 4 1

13 2 North 2 2

14 0 North 2 2 Both shanks not in shear plane.   

15 5 South 3 2

15 5 South 4 1

16 0 North 2 2

16 0 North 3 1

17 5 South 4 1

18 0 North 2 2 Both shanks not in shear plane.   

* Bolded and highlighted rows show new or changed comments.



Appendix C: Missing Stringer Rivets

Span Floor BeamFloor Beam FaceStringer Number Comment

18 0 North 3 1

18 4 South 3 1

20 0 North 1 1

20 0 North 2 1

22 0 North 2 2 Previously only 1

22 0 North 3 1

23 2 North 2 1

23 4 North 4 1

24 0 North 2 2

24 4 South 4 2

25 2 North 2 1

25 5 South 4 1 Shank not in shear plane. 

26 0 North 2 1

28 1 North 2 1

29 1 North 2 2

30 0 North 3 1

31 5 South 3 2

32 0 North 2 2

32 0 North 3 1

33 1 North 2 1

33 5 South 3 1

34 0 North 3 1

34 1 North 2 1

34 1 North 3 1

35 2 North 2 2

35 4 South 4 1

35 5 South 3 2

35 5 South 4 1

36 0 North 2 1

36 0 North 3 1

36 1 North 2 2

36 1 North 3 2

36 4 South 3 1

37 1 North 2 1

37 2 North 2 1

37 5 South 3 2

37 5 South 4 1

38 0 North 2 2
Shank no longer in shear plane, east 

connection angle.

38 0 North 3 2
Shank no longer in shear plane, east 

connection angle.

38 1 North 2 1

39 5 South 3 1

* Bolded and highlighted rows show new or changed comments.



Appendix D: Stringer Loss

Span
Floor 

Beam

Floor Beam 

Face
Stringer Description

2 0 North 1 3/4" diameter

4 0 North 5 1 1/4" diameter with 1/4"crack

5 5 South 5 1" diameter with horizontal crack, 1/2"L, and vertical crack, 3/8"L

6 0 North 1 1‐1/2 " diameter with vertical crack, 3/4"

6 0 South 5 1 3/8" diameter, 1/4" vertical crack

9 1 South 5 2 1/4" x 1"

9 5 South 1 2 3/4"H x 1" with 3/8" vertical crack and 3/8" diagonal crack  

9 5 South 5 1" x 1 1/4" with 1/8" crack.

10 0 North 5
1/2" diameter hole  with 3"H x 3/16", 4"H x 1/8", and 3"H x 1/16" 

pitting extending below the hole

11 5 South 5 5/8" diameter with 7/8" long crack

12 0 North 1 1" diameter with 1/4" vertical crack.

12 0 North 5 1‐1/8"H x 5/8"

12 1 North 5 1"H x 3/4"W

13 5 South 1
1 1/2"x 5/8" with 1/8" loss over top half of web depth, outboard 

face (20% total web loss).

15 5 South 5 7/8" diameter at cope & 1" diameter below connection angle

16 0 North 5 4‐1/4"H x 1‐1/2" hole with two cracks (5/8" & 1/4")

17 4 North 5 2 1/2" x 1" with 3/8" long crack

17 5 South 1 Two holes: 1 1/2"W x 1/2"H and 1/2"H hole with 5/8" crack

17 5 South 5 2 1/4"H x 1" with 1/2" long crack

18 0 North 5 2 1/2"H x 1"W hole with 3/16" pitting for 7"H

19 5 South 1 1/2" hole with 3/4" crack 

19 5 South 5 7 1/2"W x 4"H

20 0 North 5 1 1/4" diameter

21 5 South 1 1 1/4" x 1/4"

21 5 South 5 2 1/2"H x 1 1/2"W with 3‐7/8" long crack

22 0 North 1 2" x 1/2"

23 5 South 5 2 3/4"H x 1/2"W

24 0 North 1
1"H x 1/2" W with 3/16" max pitting over 6" below hole

24 0 North 5

10 1/2"W x 2"H with 1/16‐1/8" remaining full height at edge of 

connection angle

24 5 South 5 1" diameter

25 2 North 5 1/2" diameter

25 5 South 1 2"H x 5/8"W with 5/8" crack

25 5 South 5 1/8" section loss, full height.

26 0 North 1 1/2" diameter

26 0 North 5 2" x 1/2"

27 5 South 1 3"H X 1"W with 1" horizontal crack and 3/16" vertical crack

29 4 South 5 5/8" dia corrosion hole in stringer cope

* Bolded and highlighted rows show new or changed comments.



Appendix D: Stringer Loss

Span
Floor 

Beam

Floor Beam 

Face
Stringer Description

29 5 South 5
1 1/2"H X 1"W with two cracks, 1" crack extends cope to hole & 1" 

crack below hole

30 0 North 5 1 1/2" x 1 1/2"

31 5 South 5 1 1/2" H x 1" W & 1 1/4" H x 1" W

34 3 South 5 3" H x 3/4" W

34 4 South 5 1" x 1 1/4"

35 5 South 5 5" W X 1 3/4" H

36 0 North 5

2‐1/2" H x 1‐1/4" W with 7/8" vertical crack. Also, 1/4" pitting for 

3" H and 1/8" pitting for remaining height. Approx 50% section loss 

to this location. Heavy rivet head loss on stringer connection rivets 

on outside face due to laminating corrosion. Additional corrosion 

hole is 3" W x 1‐1/4"H in lower web of stringer.

38 0 North 5
2"H x 3/4"H hole at cope with 1/8" average (3/16" max) section 

loss full height on outboard face

38 5 South 5 1 1/2"H X 4 1/2"W below connection angle and 1/2" cope crack 

39 0 North 5 1/4" X 1/2"

39 1 South 5
1/2"H x 1/4"W hole within 1‐1/16" crack at cope, also 1/8" 

average full height section loss.

39 5 South 1 1" diameter with 1/2" crack

* Bolded and highlighted rows show new or changed comments.



Appendix E: Floor Beam Sweep
Span Floor Beam North / South Sweep Stiff Leg Comment

1 pier 1 N
Sister pier girder added 

due to severe sweep

2 0 N

2 5 N

3 0 North 1/2 Y

3 5 South 1/4 Y

4 0 North 1/4 Y

4 5 South 1/4 Y

5 0 North 3/4 Y

5 5 N

6 0 N

6 5 South 1/2 Y

7 0 North 1/2 Y

7 5 N

8 0 North 1/4 Y

8 5 South 1/2 Y

9 0 North 3/8 Y

9 5 N

10 0 N

10 5 South 1/2 Y

11 0 North 5/8 Y

11 5 South N

12 0 North 1/4 Y

12 5 South 5/8 Y

13 0 North 1/2 Y

13 5 South 3/16 Y

14 0 North 5/8 Y

14 5 South 1/2 Y

15 0 North 5/8 Y

15 5 South 3/16 Y

16 0 North 3/16 N
No change.  No stiff leg at 

floor beam.

16 5 South 3/4 Y

17 0 North 1/2 Y

17 5 South 1/4 Y

18 0 North 5/16 Y

18 5 South 3/4 Y

19 0 North 5/8 Y

19 5 N

20 0 N

20 5 South 7/8 Y

21 0 North 5/8 Y

* Bolded and highlighted rows show new or changed comments.



Appendix E: Floor Beam Sweep
Span Floor Beam North / South Sweep Stiff Leg Comment

21 5 North N

22 0 North 1/4 Y

22 5 South 1/8 N No stiff leg at floor beam.

23 0 North 1/2 Y

23 5 Y

24 0 North 1/4 Y

24 5 South 3/4 Y

25 0 North 3/8 Y

25 5 N

26 0 North 3/8 Y

26 5 South 1/2 Y

27 0 North 3/4 Y

27 5 South 5/8 Y

28 0 North 1/2 Y

28 5 South 3/4 Y

29 0 North 3/4 Y

29 5 N

30 0 N

30 5 South 7/8 Y

31 0 North 1/2 Y

31 5 N

32 0 N

32 5 South 3/4 Y

33 0 North 3/8 Y

33 5 N

34 0 N

34 5 South 3/4 Y

35 0 North 1/2 Y

35 5 N

36 0 N

36 5 South 5/8 Y

37 0 North 1/2 Y

37 5 N

38 0 N

38 5 South 3/8 N CX ‐ Add Stiff Leg

39 0 North 3/8 N CX ‐ Add Stiff Leg

39 5 N

40 pier 39
Sister pier girder added 

due to severe sweep

* Bolded and highlighted rows show new or changed comments.



Appendix F: Floor Beam Loss

Span
Floor 

Beam
Location Comment

3 5 Between stringers 3 and 4 1 1/2" diameter

4 0 At stringer 4 14" L x 1" H

5 5 Between stringers 3 and 4 2" H x 1" W

5 5 Between stringers 1 and 2 3/4" diameter and 1" H x 2" W

6 0 Between stringers 3 and 4 1" H x 14" W

6 0 Between stringers 1 and 2 6" W x 1‐1/4" H

7 2 At E Truss
1/2" U‐shaped corrosion hole with 

crack.

11 5 Between stringers 4 and 5
5 through holes, 4"Hx1‐1/2" and four 

3/8" diameter

11 5 Near stringer 3 4 1/2" W x 1 1/2" H

12 0 Near stringer 4
1.5" W x 1" H, 3.5" W x 3/4" H, 2.5" W 

x 1" H

12 3 At E Truss 1" H x 1/2" W

15 3 At E Truss
9/16" diameter with 1/4" corrosion 

crack

15 4 At E Truss
1/2"W x 1/4"H corrosion hole in floor 

beam cope. 

15 5 Between stringers 1 and 2 6" W x 2" H

16 4 East truss 3‐1/2"H x 4‐1/4"W

18 2 At E Truss
1"H x 5/8"W, with 3/4" crack, with 

1/4" diameter corrosion hole.

22 5 Near stringer 4 1‐1/2" W x 3/4" H in lower web

23 0 At E truss  1‐1/8" H x 5/8" W in lower web

24 0 Between stringer 1 & west truss 3/4" diameter in lower web

25 2 At E Truss
2 5/8" H x 1 3/4" W corrosion hole in 

floor beam cope

26 3 At E Truss
1/2" corrosion hole in floor beam 

cope

27 0 Between stringer 1‐2 1‐3/4"W x 1"H

27 1 At W Truss 2" diam.

27 2 At E Truss 1 1/4" H x 1" W

28 3 At stringer 5 4" H x 3/4" W

29 5 Between stringers 2‐3 2‐1/4" W x3/4" H

37 5 Between stringers 4 and 5
3/4" H X 2" W, multiple holes (3/4"H 

x 12"W)

38 0 At east truss connection  1 1/4" H x 3/4" W

38 0 Between stringers 4 and 5
3 corrosion holes between: 1" H x 5" 

W, 1" H x 1" W, 1" H x 1 1/2" W

* Bolded and highlighted rows show new or changed comments.



Appendix G: Floor Beam Cracks 
 

* Bolded and highlighted rows show new or changed comments. 

Span  Truss 
Floor 
Beam  

Length (inch) 

2  East  0  2  1/4  

2  West  5  1  3/8  

3  East  5  3  1/8  

3  West  5  1  1/2  

4  East  0  5       

4  West  0  3       

5  West  3    1/4  

5  East  5  3       

5  West  5  1       

6  East  0  8       

6  West  0  1  1/4  

7  West  0  7/8 

7  East  5  3       

7  West  5  1  5/8  

8  East  0  6  1/8  

8  West  0  3  7/8  

9  East  5  3       

9  West  5  2  1/2  

10  East  0  6  5/8  

10  West  0  3       

11  East  5  3       

11  West  5  2  1/2  

12  East  0  1  7/8  

12  West  0  1 11/16 

13  East  5  2  1/2  

13  West  5  1  1/4  

14  East  0  5  7/16 

14  West  0  2 9/16, 1 5/8 

14  East  1  7/16 

15  East  5 
4 3/4 with 3/16 
lateral offset 

15  East  3    1/4  

16  East  0  3  3/4  

16  West  0  3  5/8  

16  East  1  1/2 

16  West  1  1/2 

17  East  4    3/8  

17  West  4  1/2 

17  East  5  3       

17  West  5  3  1/8  

18  East  0  5  1/8  

Span Truss
Floor 
Beam 

Length (inch) 

18  West  0  3  3/8  

18  East  2    3/4  

19  East  5  1  3/8  

19  West  5  2  1/8  

20  East  0  6  3/8  

20  West  0  1  3/4  

20  East  2  1/8 

21  East  5  1  1/4  

21  West  5  1  5/8  

22  East  0 
3 3/4 with 5/16 

lateral offset in web 

22  West  0  5  1/4  

22  West  1  3/8 

23  East  5  4       

23  West  5  3/4 

24  East  0  4       

24  West  0  4  5/8  

24  East  1    3/4  

24  East  2  5/8 

25  East  5  6 1/4 

26  East  0  4  1/4  

26  West  0  2  1/4  

27  East  5  1  1/4  

28  East  2  3/16 

29  East  4    3/8  

29  East  5 

Two cracks: 4 7/8 & 
unk (continues 

under connection 
angle) 

29  West  5  5/8 

30  East  0  1  5/8  

30  West  0  5/8 

30  West 1    3/8  

30  East  2  1 

31  East  5  4  1/4  

31  West 5  1       

32  East  0  2       

32  West  0  5/8 

33  East  3 
1/8 with 3/8 dia 
corrosion hole 

33  East  5  3  1/4  



Appendix G: Floor Beam Cracks 
 

* Bolded and highlighted rows show new or changed comments. 

Span  Truss 
Floor 
Beam  

Length (inch) 

34  East  0  2       

35  East  3    1/4  

35  East  5  2 3/4 

35  West  5  3  1/8  

36  East  0  2  1/4  

36  West  0  1  3/8  

36  West  1  3/8 

37  East  5  2       

37  West  5  1  3/4  

38  East  0 
9 with 3/8 lateral 

offset 

38  West  0  3  1/2  

38  West  1  3/8 

38  East  2 
9/16 vertical with 
1/4 horizontal 

38  West  4  1/8 

39  West  1  1/8 

39  East  4  1/4 

39  West  4  1/4 

39  East  5  3       

39  West  5  1  1/2  
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Other Special Bridge Inspection Report
NBI Bridge No.:  04085

Route U.S. 281 over S. CANADIAN RIVER
Canadian County
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Oklahoma Department of Transportation

Field Division 04

Inspection Date:

11/11/2014

Report Prepared By:
BURGESS & NIPLE, INC.
5085 Reed Rd.
Columbus, Ohio 43220
614-459-2050



NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

53.8
Suff. Rating: 34.9

SD

Unknown

46. No. of Approach Spans: 245. No. of Spans Main Unit:

 STRUCTURE TYPE AND MATERIALS

38

106. Year Reconstructed:1933

16109. Truck ADT %:201230. Year of ADT:1100
1 Highway

5 Waterway

29.    ADT:
42A. Type of Service on:

42B. Type of Service under:

27.    Year Built:

 AGE AND SERVICE

Unknown

327.8 ft
55A/55B. Minimum Lateral Undrclearance R:

56.    Minimum Lateral Undrclearance L:

 NAVIGATION DATA

N Not applicable (NBI)

 APPRAISAL

6 Equal Min Criteria

4 Tolerable68. Deck Geometry:

N Feature not hwy or RR 327.8 ft

4 Minimum Tolerable

7 Countermeasures

67.   Str. Evaluation:

69.   Underclearance, Vertical and Horizontal:

72.   Approach Alignment:

113. Scour Critical:

60. Sub.:

5 Bank Prot Eroded

 CONDITION

N N/A (NBI)

58. Deck:

62. Culvert:
Flowline Notes:

5 Fair 4 Poor 5 Fair

Unknown0%  Resp. :Unknown (P)

S. CANADIAN RIVER

35 32 25.00 

CANADIAN
Division 4

98. Border Br. Code:

6.   Feature Intersected:

7.    Facility Carried:

16. Latitude:

3. County Code: 4.   Place Code:
2.   SHD District:

1 Concrete-Cast-in-Place

6 Bituminous

8 Unknown

107.    Deck Type:

108A. Wearing Surface:

108B. Membrane:

44.  Approach Span Material and Design Type

43.  Main Span Material and Design Type
Steel Truss-Thru

Steel Stringer/Girder

28A. Lanes on: 2 28B. Lanes Under: 0 19.  Detour Length: 11.8 mi

[11/2014] FL to top of curb = 29.7' @ pier 9 east column
[2013] FL to top of curb = 30.1' measured @ pier 9 east column
[2011] FL to top of curb = 24.8' measured @ pier 9 east column

1.    State:Oklahoma

71.   Waterway Adequacy: 4 Tolerable

Admin. Area: LT Snooper Truss

1 Not Required 0.0 ft
0.0 ft 0.0 ft

111. Pier Protection:
39.   Vertical Clearance:

116. Lift Bridge Vert. Clear.:
40.   Horizontal Clearance:

97. Year of Cost Est.: 115. Year of Future ADT:

 PROPOSED IMPROVEMENTS

96. Total Cost:

75.   Type of  Work:

76.   Lgth. of Improvment:
114. Future ADT:

2007

31 Repl-Load Capacity

3,937.0 ft
1760

2032

 IDENTIFICATION

5. Inventory Route (Route On Structure) :

13. LRS Inv. Route./ Subroute.: 0902  0000 01

99. Border Br. #:
17.  Longitude: 098 19 22.00

59. Super.:

61. Channel/Channel Protection:

$11,920,275

94. Bridge Cost: $6,781,689

95. Roadway Cost: $4,500,000

36B. Transition: 0 Substandard

36A. Bridge Rail: 0 Substandard 36C. Approach Rail:

36D. Approach Rail Ends: 0 Substandard

0 Substandard

108C. Deck Protection: 8 Unknown

38.   Navigation Control: Permit Not Required

Deck Area: 102,364.8 sq. ft

100.1 ft

1.0 ft

24.0 ft

 GEOMETRIC DATA

32.   Approach Roadway Width (W/ Shoulders):

48.    Length Maximum Span:

50A. Curb/Sdwlk Wdth L:

51.    Width Curb to Curb:

53.    Minimum Vertical Clearance Over Bridge:

54A/54B. Min. Vert. Underclearance :

30.0 ft

3,937.0 ft
1.0 ft

26.0 ft

328.1 ft

N Feature not hwy or RR 0.0 ft

0 No median

10. Inv. Rte. Min. Vert. Clr.: 328.1 ft

34.    Skew: 0 0 No flare

47. Inv. Rte. Total Horiz. Clr.: 24.0 ft

33.    Median:

35. Structure Flared:

49.    Structure Length:

50B. Curb/Sidewalk Width R:

52.    Width Out to Out:

 N/E  S/W

DO NOT U DO NOT U DO NOT U

-1 Meas.

DO NOT U Post.

-1

DO NOT U

-1 -1 -1

DO NOT U

-1

Description:
38-100' PONY TRUSS & 2-36' I-BM. SPANS(BRIDGEPORT BR.)

- -- 2 1 002811 0-

 LOAD RATING AND POSTING

1 LF Load Factor-Ton

41. Posting status: A Open, no restriction

3/25/2014

Alt. Inv. Rating Meth.:

Date Rated :

Alt. Op. Rating Meth.: 1 LF Load Factor-To

70. Posting:

63. Op. Rating Method:

31. Design Load:

65. Inv. Rating Method:

2 M 13.5 (H 15)

1 LF Load Factor-Ton

64. Operating Rating (H / HS / 3-3 ):

66. Inventory Rating ( H / HS / 3-3 ) :

1 LF Load Factor-Ton

5 At/Above Legal Loads

24.4 36.3 65.4

14.5 21.8 37.7

9.    Location: CADDO CANADIAN CL 11.  Mile Post: 0.000 mi
U.S. 281 U.S. 281

 INSPECTION

 Insp Done  Freq:  Insp. Date:  Next Insp.: Insp Req. Type

200c. Temperature:

200d. Weather:

202. Waterproof Membrane :

Date Installed :

205. Material and Quantity :

208. Type of Abutment :

Type of Foundation :

209. Type of Pier / Found.: 2 Piers

204. Type of Handrail:

203. Type Exp. Dev. :

30

-1 -1201. Structural Steel ASTM Desig.:

-1

Pedestal

Natural Foundation Matl.

Yes
No Piling or Drilled Shaft

Steel Post and Rail

-

Sliding Plate

CLEAR

1/1/1901

10.0

210. Foundation Elev.

-3.0

213. Utilities Attached :

211. Wear. Surf. Prot. System :
Date Installed :

-1.0 -3.0

-1.0-3.0

None
1/1/1901
-1

-1

-1

-1

-1

-1

-1

221. Substructure Cond. (U/W) :

222. Fill over RCB:

224. Critical Feature Type:
223. Appr. Slab/Rdwy Cond.:

Overcoat :
225. Paint Type :

226. Date Painted:

-

-1

Satisfactory
1
Red Lead Ready
0

-1
Silver

215. Overpass :

Working/Not Working :

      c. Narrow/One Lane Bridge sign :

      d. Vertical Clearance Sign:

      e. Navigation Lights :

214a. Posted Weight Limit:
      b. Posted Speed Limit :

C - US Highway

-1

NO
-1

NR

NO
NO

227. Paint Coloring:

233. Deck Forming:
236. Deck Cleaning :

-
-1

238. School Bus Rte: Current and Desired Route

2:

4:

244. Span Lengths :
243. Girder Spacing/Number :

48.000245. Girder Depth :
246. Type of Overlay :

246. Overlay Thickness :

246. Overlay Date :
246. Overlay Depth Changed  > 1"? _

AC Over

12/4/2003

247. Protective Systems : 1: _

__

_

248. No. of Field Splices w/ Corrosion : -1
249. Scour Crit. POA exists?:

_

3.0

_

5:

3:2:

4:

-1
-1

-1 -1
-1
-1

-1
-1

_

Pony
-1.0250. Culvert Headwall Dist.:

254. Thru Truss Type :
256. Chan. Profile Up/Down Stream?:

240. Appr. Roadway Type: Concrete

-1.0 / -1

Y

N

24

NA

Y

N

OS Freq.:

UW Freq.:

11/11/2014

NA

 CLASSIFICATION
3 On free road20. Toll Facility:On Base Network12. Base Hwy Network :

01 0121. Custodian: State Highway Agency 22. Owner: State Highway Agency

2 Br eligible for NRHP06 Rural Minor Arteri26.  Functional Class: 37. Historical Sig.:
No || bridge exists0 Not a STRAHNET hw100. Defense Highway: 101. Parallel Structure:

Not Applicable (P)103. Temp. Structure:102. Dir. of Traffic:2 2-way traffic

104. Highway System: 0 Not on NHS 105.  Fed. Land Hwy 0 N/A (NBI)

Long Enough0 Not part of nat110. National Truck Network: 112. NBIS Length:

11/20/2016

NA

NBI: N 24 11/20/2013 11/20/2015
FC Freq.: Y N 24 11/20/2013 11/20/2015

259. Scour Eval. is in file at ODOT
263. Interchange at Intersection
264. Interstate Milepoint

N
-1.00

258. Plans w/ found. are in file at ODOT

257a. OkiePROS Auto. Truck Routing    Yes

Advanced Warning Sign : NO

Min. Measured Clearance : -1

-1Max. Measured Clearance :
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NBI No.:04085 Structure No.:0902 0000 X Local ID:-1

Bridge Inspection ReportOKLAHOMA DEPARTMENT OF TRANSPORTATION -
Health Index :

53.8
Suff. Rating: 34.9

SD

-1Invoice No.:

Inspection Date: 11/11/2014 Reported By:

Structure / Inspection Notes

CX - Cracks in the end GP's above the bearings: span 2, L0, east truss, 15 1/8"; span 29, L5, east truss, 10".  Sweeps in the end floor beams: span span 25, floor beam 5, 7/16"; span 38, floor
beam 5, 5/8"; span 39, floor beam 0, 5/8"
PX – Reinforce the damaged concrete bridge railing in spans 1 and 40; Seal cracks in the asphalt wearing surface; Reinstall missing elastomeric pads/shims under beams at supplemental pier
beams over piers 1 and 39; Drill crack tips in stringers and floor beams that grow significantly; Repair cracks in stringer connection angles by adding seat brackets below stringer; Repair
section loss in stringer and floor beam webs; Reposition rotated shim plate at pier 26 stiff leg; Strengthen the horizontal shear planes of the end lower chord gusset plates at east L0 in spans 2
and 20 and east L5 in span 29; Replace sheared rivets in the vertical connection, upper chord, and end post at west U1 in spans 31 and 37; Grind out notches and cuts in inboard flange and
gusset plate at west U1L2, span 31; Removing pack rust and caulk/paint along edges of end gusset plates; Cleaning and painting steel below deck within 5 feet of the joints; Add rip rap around
pier 9; Install pressure relief joints in both approaches.
FX – Monitor:  Pack rust/section loss in truss members at railing conn's; Deck, joints, and end floor beams for further distress due to possible deck growth; Spalls/reinforcing in soffit for
further deterioration; Cracks at floor beam copes for growth; Stitch welds for strengthening angle at floor beam 0, span 2 for cracking; Corr holes through the floor bracing gusset plates for
cracks; Bowed members near west U1, span 37 for distress; Impact damage on UC and truss web members for additional misalignment and development of cracks; Bowed GP's near bearings
for distress; Lower chord section loss at floor system bracing connections, splices, and adjacent to stay/batten plates; Bullet strike damage to east truss span 4 members/gussets.

(38) 100-foot pony trusses with (2) 36-foot beam approach spans.
O/S Inspection Items: Inspect cracks in stringer web copes*, stringer connection angles*, floor beams web copes*, lower chord gusset plates above bearings* for growth; Stringer connections
at end floor beams for additional loss or broken rivets*; Pier beams and supplemental pier beams at piers 1 and 39 for distress; Sweep in end floor beams where stiff leg repairs have not been
installed*; Misalignment of WU1U2 sp 37; Stringer 5 section loss at end floor beams. *=See attached spreadsheet with crack locations/lengths, broken rivets, and floor beam sweep where
stiff leg repairs have not been installed.
Former Smart Flag 364 (Steel Out-of-Plane Compression Member) was placed in Condition State 3 with the following note:'FX- West truss U1U2 and L0U1 in span 37 is bowed globally to
the west. Several above deck truss members have local bends due to impact damage.'
CX findings inlcude: cracks in the end gusset plates above the bearings: span 2, L0, east truss, 15 1/8"; span 29, L5, east truss, 10".  Sweeps in the end floor beams: span 25, floor beam 5,
7/16"; span 38, floor beam 5, 5/8"; span 39, floor beam 0, 5/8".  These findings were discussed with Wes Kellogg and a letter was sent on 11/12/2014.

Additional
Elements

Inspected With:

Agency :

-1

DPOORMAN
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CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 1 - End view looking north

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 2 - Elevation looking northwest

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 3 - Looking southwest at span 24, floor beam 0 connection to east truss.  Note:  Crack
has grown 1/16-inch and is now 4 1/16 inches.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 4 - Looking east at span 25 floor beam 5, above pier 25.  Note:  7/16-inch sweep without
stiff leg.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 5 - Looking north at span 25, floor beam 5 connection to east truss.  Note:  The crack at
the connection to the east truss has grown 1/2-inch and is now 6 3/4 inches long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 6 - Looking north at span 30, floor beam 1 connection to the west truss.  Note:  Crack
has grown 1/8-inch and is now 1/2 inch long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 7 - Looking north at span 35, floor beam 5 connection to the east truss.  Note:  The crack
has grown 1/16-inch and is now 2 13/16 inches long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 8 - Looking east at span 38, floor beam 5 over pier 38.  Note: 5/8-inch sweep to the
south.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 9 - Looking east at span 39, floor beam 0 above pier 38.  Note:  5/8-inch sweep to the
north.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 10 - Looking northeast at span 27, stringer 1 at the south face of floor beam 1.  Note:
Crack has grown 1/2-inch and is now 7/8 inch long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 11 - Looking east at span 32, stringer 5 at floor beam 0.  Note:  Stringer cope crack has
grown 1/8-inch and is now 5/8 inch long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 12 - Looking northwest at span 33, stringer 1 connection to floor beam 5.  Note:  Stringer
cope crack has grown 1/8-inch and is now 1 1/4 inch long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 13 - Looking southwest at span 36, stringer 4 connection to floor beam 0, east
connection angle.  Note:  Stringer connection angle crack has grown 1/8-inch and is now 4 1/8
inches long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 14 - Looking northwest at span 2, L0, east truss, inboard gusset plate.  Note:  Crack has
grown 5 7/8 inches since 2013 bringing the crack to 15 1/8 inches total length.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 15 - Looking north at span 2, L0, east truss, inboard gusset plate.  Note:  Crack has
grown 5 7/8 inches since 2013 bringing the crack to 15 1/8 inches total length.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 16 - Looking west at span 8, east truss, L0 inboard gusset plate.  Note:  Crack has
grown 1/2 inch and is now 7 1/4 inches long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 17 - Looking southwest at span 17, east truss, L5 inboard gusset plate.  Note:  Crack
has grown 3/4 inch and is now 9 inches long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 18 - Looking northeast at span 20, east truss, L0 inboard gusset plate.  Note: crack has
grown 3 1/2 inches and is now 6 1/2 inches long.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



CONDITION PHOTOGRAPHS NBI No.: 04085

Photograph 19 - Looking southwest at span 29, east truss, L5 inboard gusset plate.  Note:  Crack
has grown 3 3/4 inches to 10 inches.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

Photograph 20 - Looking northwest at span 30, east truss L0 inboard gusset plate.  Note:  New 4 3/4-
inch long crack.

NBI # Structure # County Fac. Carried Fac. Intersected Insp. Date

04085 0902 0000 X U.S. 281 S. CANADIAN RIVERCanadian 11/11/2014

2014 Inspection Report



Appendix A: Stringer Cope Cracks

Span
Floor 

Beam

Floor Beam 

Face
Stringer Length (in.) Comment

2 0 North 5 7/8  

2 2 South 1 3/8

2 4 South 1 1/8

2 5 South 1 3/8

3 0 North 1 1  1/4

3 0 North 5 1/2 1/8" growth (2013)

3 5 South 1 3/8  

4 0 North 1 3/8  

4 2 South 5 1/4

4 5 South 5 1 1/2 (drilled)  

5 0 North 5 1/2  

6 2 North 1 1/8 New crack (2013)

6 3 North 1 1/4

7 0 North 5 2  1/4  

7 5 South 1 1/2, 3/8 Two diagonal cracks (2013)

7 5 South 5 3/4  

8 5 South 1 1  1/8  

9 1 North 1 1/4

9 3 North 1 1/8 3/8" no growth from previous paint mark (2013)

9 3 South 1 3/8

9 5 South 1 3/4 New crack (2014)

10 2 North 1 5/8

10 5 South 5 7/8  

11 0 North 5 9/16  

12 5 South 1 1  1/2
1‐1/2" long crack splits into multiple cracks (up to 1‐

1/2" additional length, others 3/16" long) (2013)

13 5 South 5 5/8 1/8" growth (2013)

14 0 North 5 1  3/8 1/8" growth and 1/4" corrosion hole (2013)

14 5 South 1 1  1/4  

15 0 North 1 1/8, 1/8  

16 4 North 5 1/2

16 5 South 5 1/4 New crack (2013)

17 0 North 5 1   

17 3 North 1 1/16

18 0 North 1 1/2   

18 2 South 1 3/8

18 5 South 1 3/4  

19 0 North 5 1/2  

19 5 South 3 3/4

19 5 South 5 1‐1/4 1/4" growth (2013)

20 1 North 5 1/8

20 2 North 1 1/2

* Bolded and highlighted rows show new or changed comments.



Appendix A: Stringer Cope Cracks

Span
Floor 

Beam

Floor Beam 

Face
Stringer Length (in.) Comment

20 2 South 1 3/4

20 4 North 5 1/8

20 5 South 1 1/8   

21 0 North 5 7/8 1/8" growth (2013)

21 3 North 1 1/8 New crack (2013)

21 4 South 1 1/8

23 1 South 5 3/16 New crack (2013)

25 0 North 5 3/4  

25 2 South 1 1/4

26 3 North 1 3/16

26 5 South 1 2  1/2  

27 1 North 1 3/8

27 1 South 1 7/8 New crack (2013), 7/8", 1/2" growth (2014)

27 1 South 5 1/4 1/8" growth (2013)

27 2 South 1 3/16

28 1 North 1 3/16

28 2 North 1 5/8

28 2 South 1 1/4

28 2 North 1 1/2 New crack (2013)

28 5 South 1 5/8   

30 1 South 5 1/2

30 4 North 5 1/2 On east face of stringer, crack measures 1/4" (2013)

31 2 North 1 1/4

32 2 South 1 1/4

32 4 South 1 1/4

32 5 South 1 1/4   

32 0 North 5 5/8 New crack (2013), 5/8", 1/8" growth (2014)

33 2 South 1 1/8 New crack (2013)

33 5 South 1 1  1/4 1 1/4", 1/8" growth (2014)

34 1 South 1 1/4

34 2 South 1 1/4

34 5 South 1 1/2  

35 0 North 1 1/2   

35 4 South 1 1/8

36 2 South 1 3/4

36 0 North 1 1/4 New crack (2013)

37 0 North 5 1/2   

37 3 North 1 1/4

38 2 North 1 3/4   

38 2 South 1 5/8   

38 5 South 1 1/2   

* Bolded and highlighted rows show new or changed comments.



Appendix A: Stringer Cope Cracks

Span
Floor 

Beam

Floor Beam 

Face
Stringer Length (in.) Comment

39 1 North 1 1/8 New crack (2013)

39 1 South 1 1/2   

39 3 South 1 3/8   

* Bolded and highlighted rows show new or changed comments.



Appendix B: Stringer Connection Cracks

Span Floor Beam
Floor Beam 

Face
Stringer

Stringer 

Face
Length (in.) Comment

2 0 North 2 West 3  1/4  

3 5 South 4 West 2  1/2  

4 0 North 2 West 3  

5 5 South 3 East 3  1/4  

8 0 North 3 West 3  1/2  

9 5 South 3 East 1  1/4
New crack 

(2013)

9 5 South 3 West 3  1/2   

10 0 North 3 West 3  

12 0 North 2 East 3   

13 5 South 4 East 4   

15 5 South 4 West 3  5/8   

17 5 South 4 East 4  3/4  

18 0 North 3 East 2  3/4
1/4" growth 

(2013)

18 0 North 4 East 2  3/4  

22 0 North 1 East 3  3/4   

22 0 North 3 East 3  1/2   

22 0 North 4 East 2  3/4   

23 5 South 4 West 3  1/2  

24 0 North 2 West 2  3/4  

24 0 North 3 East 4  

24 0 North 3 West 4  

24 0 North 4 East 3  1/4  

25 5 South 2 West 3  1/4  

25 5 South 3 West 4  1/2   

25 5 South 4 West 3  1/2   

25 5 South 5 West 6   

26 0 North 2 East 2  3/4  

26 0 North 2 West 3  1/4  

26 0 North 3 East 5  3/8  

26 0 North 3 West 2  3/8  

26 0 North 4 East 3  1/2
1/4" growth 

(2013)

27 5 South 3 East 2  1/2   

27 5 South 3 West 3  3/4   

27 5 South 4 West 4  1/4   

28 0 North 2 East 4   

28 0 North 3 East 3  3/4   

29 5 South 3 West 4   

29 5 South 4 East 1  1/2   

* Bolded and highlighted rows show new or changed comments.



Appendix B: Stringer Connection Cracks

Span Floor Beam
Floor Beam 

Face
Stringer

Stringer 

Face
Length (in.) Comment

30 0 North 2 East 5  5/8   

30 0 North 3 East 4  1/2   

30 0 North 4 East 3  1/2   

30 1 South 5 West 9/16
New crack 

(2013)

31 5 South 4 East 3  3/4

31 5 South 4 West 6  1/8

33 5 South 3 West 4

33 5 South 4 West 7

34 0 North 2 East 3  1/2

34 0 North 2 West 2

34 0 North 3 West 2  1/4

34 5 South 5 West 4  1/2

35 5 South 3 West 4  1/4

35 5 South 4 West 4

36 0 North 2 West 2  7/8

36 0 North 3 West 2

36 0 North 4 East 4  1/8
1/8" growth 

(2014)

38 0 North 2 West 2  1/8   

38 0 North 3 West 2  1/2

39 5 South 4 West 4  5/8
1/8" growth 

(2013)

* Bolded and highlighted rows show new or changed comments.



Appendix C: Missing Stringer Rivets

Span Floor BeamFloor Beam FaceStringer Number Comment

2 0 North 2 1
All shanks still in shear plane unless noted 

otherwise.

2 0 North 3 2

4 0 North 2 1

4 1 South 2 1

4 3 South 3 1

5 1 North 2 1

5 1 North 3 1

5 2 North 2 1

5 5 South 4 1

6 0 North 2 2 East rivet shank no longer in shear plane.

6 0 North 3 1 East rivet shank no longer in shear plane.

6 1 North 2 1

6 2 North 2 2

7 1 North 2 1

7 2 North 2 2

7 2 North 3 1

7 5 South 3 2

7 5 South 4 2

8 0 North 2 2

8 0 North 3 1 Rivet shank is welded to connection angle

8 1 North 2 1

9 1 North 2 2

9 4 South 4 1

9 5 South 4 2

10 0 North 2 2

10 0 North 3 1

10 1 North 2 2

10 1 North 3 2

10 4 South 4 1

11 1 North 2 1

11 4 South 4 2

11 5 South 3 2 Both shanks not in shear plane.   

11 5 South 4 2

12 0 North 3 2

12 0 North 4 1

13 2 North 2 2

14 0 North 2 2 Both shanks not in shear plane.   

15 5 South 3 2

15 5 South 4 1

16 0 North 2 2

* Bolded and highlighted rows show new or changed comments.



Appendix C: Missing Stringer Rivets

Span Floor BeamFloor Beam FaceStringer Number Comment

16 0 North 3 1

17 5 South 4 1

18 0 North 2 2 Both shanks not in shear plane.   

18 0 North 3 1

18 4 South 3 1

20 0 North 1 1

20 0 North 2 1

22 0 North 2 2 Previously only 1

22 0 North 3 1

23 2 North 2 1

23 4 North 4 1

24 0 North 2 2

24 4 South 4 2

25 2 North 2 1

25 5 South 4 1 Shank not in shear plane. 

26 0 North 2 1

28 1 North 2 1

29 1 North 2 2

30 0 North 3 1

31 5 South 3 2

32 0 North 2 2

32 0 North 3 1

33 1 North 2 1

33 5 South 3 1

34 0 North 3 1

34 1 North 2 1

34 1 North 3 1

35 2 North 2 2

35 4 South 4 1

35 5 South 3 2

35 5 South 4 1

36 0 North 2 1

36 0 North 3 1

36 1 North 2 2

36 1 North 3 2

36 4 South 3 1

37 1 North 2 1

37 2 North 2 1

37 5 South 3 2

37 5 South 4 1

* Bolded and highlighted rows show new or changed comments.



Appendix C: Missing Stringer Rivets

Span Floor BeamFloor Beam FaceStringer Number Comment

38 0 North 2 2
Shank no longer in shear plane, east 

connection angle.

38 0 North 3 2
Shank no longer in shear plane, east 

connection angle.

38 1 North 2 1

39 5 South 3 1

* Bolded and highlighted rows show new or changed comments.



Appendix D: Stringer Loss

Span
Floor 

Beam

Floor Beam 

Face
Stringer Description

2 0 North 1 3/4" diameter

4 0 North 5 1 1/4" diameter with 1/4"crack

5 5 South 5 1" diameter with horizontal crack, 1/2"L, and vertical crack, 3/8"L

6 0 North 1 1‐1/2 " diameter with vertical crack, 3/4"

6 0 South 5 1 3/8" diameter, 1/4" vertical crack

9 1 South 5 2 1/4" x 1"

9 5 South 1 2 3/4"H x 1" with 3/8" vertical crack and 3/8" diagonal crack  

9 5 South 5 1" x 1 1/4" with 1/8" crack.

10 0 North 5
1/2" diameter hole  with 3"H x 3/16", 4"H x 1/8", and 3"H x 1/16" 

pitting extending below the hole

11 5 South 5 5/8" diameter with 7/8" long crack

12 0 North 1 1" diameter with 1/4" vertical crack.

12 0 North 5 1‐1/8"H x 5/8"

12 1 North 5 1"H x 3/4"W

13 5 South 1
1 1/2"x 5/8" with 1/8" loss over top half of web depth, outboard 

face (20% total web loss).

15 5 South 5 7/8" diameter at cope & 1" diameter below connection angle

16 0 North 5 4‐1/4"H x 1‐1/2" hole with two cracks (5/8" & 1/4")

17 4 North 5 2 1/2" x 1" with 3/8" long crack

17 5 South 1 Two holes: 1 1/2"W x 1/2"H and 1/2"H hole with 5/8" crack

17 5 South 5 2 1/4"H x 1" with 1/2" long crack

18 0 North 5 2 1/2"H x 1"W hole with 3/16" pitting for 7"H

19 5 South 1 1/2" hole with 3/4" crack 

19 5 South 5 7 1/2"W x 4"H

20 0 North 5 1 1/4" diameter

21 5 South 1 1 1/4" x 1/4"

21 5 South 5 2 1/2"H x 1 1/2"W with 3‐7/8" long crack

22 0 North 1 2" x 1/2"

23 5 South 5 2 3/4"H x 1/2"W

24 0 North 1
1"H x 1/2" W with 3/16" max pitting over 6" below hole

24 0 North 5

10 1/2"W x 2"H with 1/16‐1/8" remaining full height at edge of 

connection angle

24 5 South 5 1" diameter

25 2 North 5 1/2" diameter

25 5 South 1 2"H x 5/8"W with 5/8" crack

25 5 South 5 1/8" section loss, full height.

26 0 North 1 1/2" diameter

26 0 North 5 2" x 1/2"

* Bolded and highlighted rows show new or changed comments.



Appendix D: Stringer Loss

Span
Floor 

Beam

Floor Beam 

Face
Stringer Description

27 5 South 1 3"H X 1"W with 1" horizontal crack and 3/16" vertical crack

29 4 South 5 5/8" dia corrosion hole in stringer cope

29 5 South 5
1 1/2"H X 1"W with two cracks, 1" crack extends cope to hole & 1" 

crack below hole

30 0 North 5 1 1/2" x 1 1/2"

31 5 South 5 1 1/2" H x 1" W & 1 1/4" H x 1" W

34 3 South 5 3" H x 3/4" W

34 4 South 5 1" x 1 1/4"

35 5 South 5 5" W X 1 3/4" H

36 0 North 5

2‐1/2" H x 1‐1/4" W with 7/8" vertical crack. Also, 1/4" pitting for 3" 

H and 1/8" pitting for remaining height. Approx 50% section loss to 

this location. Heavy rivet head loss on stringer connection rivets on 

outside face due to laminating corrosion. Additional corrosion hole 

is 3" W x 1‐1/4"H in lower web of stringer.

38 0 North 5
2"H x 3/4"H hole at cope with 1/8" average (3/16" max) section loss 

full height on outboard face

38 5 South 5 1 1/2"H X 4 1/2"W below connection angle and 1/2" cope crack 

39 0 North 5 1/4" X 1/2"

39 1 South 5
1/2"H x 1/4"W hole within 1‐1/16" crack at cope, also 1/8" average 

full height section loss.

39 5 South 1 1" diameter with 1/2" crack

* Bolded and highlighted rows show new or changed comments.



Appendix E: Floor Beam Sweep
Span Floor Beam North / South Sweep Stiff Leg Comment

1 pier 1 N
Sister pier girder added 

due to severe sweep

2 0 N

2 5 N

3 0 North 1/2 Y Stiff leg installed

3 5 South 1/4 Y Stiff leg installed

4 0 North 1/4 Y Stiff leg installed

4 5 South 1/4 Y Stiff leg installed

5 0 North 3/4 Y Stiff leg installed

5 5 N

6 0 N

6 5 South 1/2 Y Stiff leg installed

7 0 North 1/2 Y Stiff leg installed

7 5 N

8 0 North 1/4 Y Stiff leg installed

8 5 South 1/2 Y Stiff leg installed

9 0 North 3/8 Y Stiff leg installed

9 5 N

10 0 N

10 5 South 1/2 Y Stiff leg installed

11 0 North 5/8 Y Stiff leg installed

11 5 South N

12 0 North 1/4 Y Stiff leg installed

12 5 South 5/8 Y Stiff leg installed

13 0 North 1/2 Y Stiff leg installed

13 5 South 3/16 Y Stiff leg installed

14 0 North 5/8 Y Stiff leg installed

14 5 South 1/2 Y Stiff leg installed

15 0 North 5/8 Y Stiff leg installed

15 5 South 3/16 Y Stiff leg installed

16 0 North 3/16 N
No change.  No stiff leg at 

floor beam.

16 5 South 3/4 Y Stiff leg installed

17 0 North 1/2 Y Stiff leg installed

17 5 South 1/4 Y Stiff leg installed

18 0 North 5/16 Y Stiff leg installed

18 5 South 3/4 Y Stiff leg installed

19 0 North 5/8 Y Stiff leg installed

19 5 N

20 0 N

20 5 South 7/8 Y Stiff leg installed

21 0 North 5/8 Y Stiff leg installed

* Bolded and highlighted rows show new or changed comments.



Appendix E: Floor Beam Sweep
Span Floor Beam North / South Sweep Stiff Leg Comment

21 5 North N

22 0 North 1/4 Y Stiff leg installed

22 5 South 1/8 N Stiff leg installed

23 0 North 1/2 Y

23 5 Y Stiff leg installed

24 0 North 1/4 Y Stiff leg installed

24 5 South 3/4 Y Stiff leg installed

25 0 North 3/8 Y Stiff leg installed

25 5 North 7/16" N
CX ‐ Add Stiff Leg, Sweep is 

7/16", no stiff leg repair

26 0 North 3/8 Y Stiff leg installed

26 5 South 1/2 Y Stiff leg installed

27 0 North 3/4 Y Stiff leg installed

27 5 South 5/8 Y Stiff leg installed

28 0 North 1/2 Y Stiff leg installed

28 5 South 3/4 Y Stiff leg installed

29 0 North 3/4 Y Stiff leg installed

29 5 N

30 0 N

30 5 South 7/8 Y Stiff leg installed

31 0 North 1/2 Y Stiff leg installed

31 5 N

32 0 N

32 5 South 3/4 Y Stiff leg installed

33 0 North 3/8 Y Stiff leg installed

33 5 N

34 0 N

34 5 South 3/4 Y Stiff leg installed

35 0 North 1/2 Y Stiff leg installed

35 5 N

36 0 N

36 5 South 5/8 Y Stiff leg installed

37 0 North 1/2 Y Stiff leg installed

37 5 N

38 0 N

38 5 South 3/8 N

CX ‐ Add Stiff Leg (2013), 

Sweep now 5/8", no stiff 

leg repair

39 0 North 3/8 N

CX ‐ Add Stiff Leg (2013), 

Sweep now 5/8", no stiff 

leg repair

* Bolded and highlighted rows show new or changed comments.



Appendix E: Floor Beam Sweep
Span Floor Beam North / South Sweep Stiff Leg Comment

39 5 N

40 pier 39
Sister pier girder added 

due to severe sweep

* Bolded and highlighted rows show new or changed comments.



Appendix F: Floor Beam Loss

Span
Floor 

Beam
Location Comment

3 5 Between stringers 3 and 4 1 1/2" diameter

4 0 At stringer 4 14" L x 1" H

5 5 Between stringers 3 and 4 2" H x 1" W

5 5 Between stringers 1 and 2 3/4" diameter and 1" H x 2" W

6 0 Between stringers 3 and 4 1" H x 14" W

6 0 Between stringers 1 and 2 6" W x 1‐1/4" H

7 2 At E Truss
1/2" U‐shaped corrosion hole with 

crack.

11 5 Between stringers 4 and 5
5 through holes, 4"Hx1‐1/2" and four 

3/8" diameter

11 5 Near stringer 3 4 1/2" W x 1 1/2" H

12 0 Near stringer 4
1.5" W x 1" H, 3.5" W x 3/4" H, 2.5" 

W x 1" H

12 3 At E Truss 1" H x 1/2" W

15 3 At E Truss
9/16" diameter with 1/4" corrosion 

crack

15 4 At E Truss
1/2"W x 1/4"H corrosion hole in floor 

beam cope. 

15 5 Between stringers 1 and 2 6" W x 2" H

16 4 East truss 3‐1/2"H x 4‐1/4"W

18 2 At E Truss
1"H x 5/8"W, with 3/4" crack, with 

1/4" diameter corrosion hole.

22 5 Near stringer 4 1‐1/2" W x 3/4" H in lower web

23 0 At E truss  1‐1/8" H x 5/8" W in lower web

24 0 Between stringer 1 & west truss 3/4" diameter in lower web

25 2 At E Truss
2 5/8" H x 1 3/4" W corrosion hole in 

floor beam cope

26 3 At E Truss
1/2" corrosion hole in floor beam 

cope

27 0 Between stringer 1‐2 1‐3/4"W x 1"H

27 1 At W Truss 2" diam.

27 2 At E Truss 1 1/4" H x 1" W

28 3 At stringer 5 4" H x 3/4" W

29 5 Between stringers 2‐3 2‐1/4" W x3/4" H

37 5 Between stringers 4 and 5
3/4" H X 2" W, multiple holes (3/4"H 

x 12"W)

38 0 At east truss connection  1 1/4" H x 3/4" W

38 0 Between stringers 4 and 5
3 corrosion holes between: 1" H x 5" 

W, 1" H x 1" W, 1" H x 1 1/2" W

* Bolded and highlighted rows show new or changed comments.



Appendix G: Floor Beam Cracks

Span Truss
Floor 

Beam 
Length (inch)

2 East 0 2  1/4 

2 West 5 1  3/8 

3 East 5 3  1/8 

3 West 5 1  1/2 

4 East 0 5      

4 West 0 3      

5 West 3   1/4 

5 East 5 3      

5 West 5 1      

6 East 0 8      

6 West 0 1  1/4 

7 West 0 7/8

7 East 5 3      

7 West 5 1  5/8 

8 East 0 6  1/8 

8 West 0 3  7/8 

9 East 5 3      

9 West 5 2  1/2 

10 East 0 6  5/8 

10 West 0 3      

11 East 5 3      

11 West 5 2  1/2 

12 East 0 1  7/8 

12 West 0 1 11/16

13 East 5 2  1/2 

13 West 5 1  1/4 

14 East 0 5  7/16

14 West 0 2 9/16, 1 5/8

14 East 1 7/16

15 East 5
4 3/4 with 3/16 lateral 

offset

15 East 3   1/4 

16 East 0 3  3/4 

16 West 0 3  5/8 

16 East 1 1/2

16 West 1 1/2

17 East 4   3/8 

17 West 4 1/2

17 East 5 3      

17 West 5 3  1/8 

18 East 0 5  1/8 

18 West 0 3  3/8 

* Bolded and highlighted rows show new or changed comments.

Appendix G: Floor Beam Cracks

Span Truss
Floor 

Beam 
Length (inch)

18 East 2   3/4 

19 East 5 1  3/8 

19 West 5 2  1/8 

20 East 0 6  3/8 

20 West 0 1  3/4 

20 East 2 1/8

21 East 5 1  1/4 

21 West 5 1  5/8 

22 East 0
3 3/4 with 5/16 lateral 

offset in web

22 West 0 5  1/4 

22 West 1 3/8

23 East 5 4      

23 West 5 3/4

24 East 0
4 1/16, grew 1/16" 

(2014)

24 West 0 4  5/8 

24 East 1   3/4 

24 East 2 5/8

25 East 5
6 1/4 (2013), grew 1/2" 

to 6 3/4" (2014)

26 East 0 4  1/4 

26 West 0 2  1/4 

27 East 5 1  1/4 

28 East 2 3/16

29 East 4   3/8 

29 East 5

Two cracks: 4 7/8 & unk 

(continues under 

connection angle)

29 West 5 5/8

30 East 0 1  5/8 

30 West 0 5/8

30 West 1
3/8" (2013), grew 1/8" 

to 1/2" (2014)

30 East 2 1

31 East 5 4  1/4 

31 West 5 1      

32 East 0 2      

32 West 0 5/8

33 East 3
1/8 with 3/8 dia 

corrosion hole

33 East 5 3  1/4 

* Bolded and highlighted rows show new or changed comments.



Appendix G: Floor Beam Cracks

Span Truss
Floor 

Beam 
Length (inch)

34 East 0 2      

35 East 3   1/4 

35 East 5
2 13/16, grew 1/16" 

(2014)

35 West 5 3  1/8 

36 East 0 2  1/4 

36 West 0 1  3/8 

36 West 1 3/8

37 East 5 2      

37 West 5 1  3/4 

38 East 0

9" with 3/8" lateral 

offset (2013), grew 

3/16" to 9 3/16" (2014)

38 West 0 3  1/2 

38 West 1 3/8

38 East 2
9/16 vertical with 1/4 

horizontal

38 West 4 1/8

39 West 1 1/8

39 East 4 1/4

39 West 4 1/4

39 East 5 3      

39 West 5 1  1/2 

* Bolded and highlighted rows show new or changed comments.



Appendix G: Floor Beam Cracks
Span Truss  Panel Point Length of Crack (in.) Comment

2 East L0 15  1/8
New (2013), 15 1/8", 5 7/8" 

growth (2014)

8 East L0 7  1/4

1 1/4" growth.  Welded 

angle repair (2013), 7 1/4", 

1/2" growth (2014)

14 West L0 4  1/2

1/2" growth.  Welded angle 

repair (2013), No Change 

(2014)

17 East L5 9  3/4

1/4" growth.  Welded angle 

repair (2013), 9", 3/4" 

growth (2014)

19 West L5 8  1/8

2 3/4" growth.  Welded 

angle repair (2013), No 

Change (2014)

20 East L0 6  1/2
New (2013), 6 1/2", 3 1/2" 

growth (2014)

24 East L0 8

2 3/4" growth.  Welded 

angle repair (2013), No 

Change (2014)

29 East L5 10
New (2013), 10", 3 3/4" 

growth (2014)

30 East L5 6  3/4  New (2014)

33 East L5 13

1 1/2" growth.  Welded 

angle repair (2013), No 

Change (2014)

* Bolded and highlighted rows show new or changed comments.



 

 

Mr. Wes Kellogg, PE 
Field Service Engineer 
Oklahoma Department of Transportation 
Bridge Division 
200 NE 21st Street 
Oklahoma City, OK  73105 
 

Re: CX Repair Recommendation 
NBI No.: 04085 
S.H. 281 over S. Canadian River 
Field Division 4 

 
November 12, 2014 
 
Wes: 
 
As Ed Cinadr briefly discussed with you yesterday, we found the following CX issues on the above 
referenced bridge: 
 

 Cracks in the truss gusset plate above the bearing: 
o Span 2, L0 east truss, inboard gusset (photo 1) – 15 1/8‐inch long horizontal crack 

(crack has grown 5 7/8 inches since the 2013 inspection). 
o Span 29, L5 east truss, inboard gusset plate (photo 2) – 10‐inch long horizontal crack 

(crack has grown 3 3/4 inches since the 2013 inspection). 
 
We are recommending that these gusset plates be repaired by welding an angle between the 
inboard face of the gusset plate and the top flange of the lower chord inboard channel 
(similar to other recent repairs).  In addition to these cracks, similar cracks were also observed 
at: 

o Span 20, L0 east truss, inboard gusset plate (photo 3).  This 6 3/4‐inch long horizontal 
crack has grown 3 3/4 inches since the 2013 inspection. 

o Span 30, L0 east truss, inboard gusset plate (photo 4).  This 4 3/4” long horizontal 
crack was not previously noted.  The crack is adjacent to that noted above in Span 29, 
L5 east truss. 

 
Due to the rate of propagation, it is recommended that these cracks also be repaired. 
 

 Sweeps in the floor beam bottom flange: 
o Span 25, floor beam 5 over pier 25 (photo 5) – 7/16‐inch sweep to the north of the 

floor beam bottom flange. 
o Span 38, floor beam 5 over pier 38 (photo 6) – 5/8‐inch sweep to the south of the 

bottom flange (this sweep was reported as 3/8 inch during the 2013 inspection. 
o Span 39, floor beam 0 over pier 38 (photo 7) – 5/8‐inch sweep to the south of the 

bottom flange (this sweep was reported as 3/8 inch during the 2013 inspection. 
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2014 CX Findings  NBI No.: 04085  S. H. 281 over S. Canadian River 

We recommend that a stiff leg repair be installed at each of these floor beams. 
 

 
The bridge runs southwest to northeast, but for the purposes of this letter and previous reports, is 
considered to run south‐to‐north.  If the bridge is to reopen for an extended period of time, 
consideration should be given to strengthening all of the inboard L0 and L5 gusset plates and stiff 
legging all of the end floor beams which are not already retrofitted.  Based on inspection findings 
over the past few cycles, it appears that these issues will continue to occur at similar locations with 
ongoing deterioration. 
 
Feel free to contact me with any questions or comments you may have regarding this issue.   
 
 
Sincerely, 
 
BURGESS & NIPLE, INC. 
 
 
________________________________ 
Dale Poorman, PE 
Team Leader 
 
cc:    Ed Cinadr, PE 
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Photo 1 – Looking northwest at span 2, L0 east truss, inboard gusset plate.  
Note:  15 1/8‐inch long horizontal crack above bearing pin. 
 

 
Photo 2 – Looking southwest at span 29, L5 east truss, inboard gusset plate.  
Note:  10‐inch long horizontal crack above bearing pin. 
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Photo 3 – Looking northwest at span 20, L0 east truss, inboard gusset plate.  
Note:  6 3/4‐inch long horizontal crack above bearing pin.  
 

 
Photo 4 – Looking northwest at span 30, L0 east truss, inboard gusset plate.  
Note:  4 3/4‐inch long horizontal crack above bearing pin.  
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Photo 5 – Looking east along floor beam 5, span 25 over pier 25.  Note:  7/16‐
inch sweep of bottom flange to the north. 
 

 
Photo 6 – Looking east along floor beam 5, span 38 over pier 38.  Note:  5/8‐
inch sweep of bottom flange to the south. 
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Photo 7 – Looking east along floor beam 0, span 39 over pier 38.  Note:  5/8‐
inch sweep of bottom flange to the north. 
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Oklahoma Dept. of Transportation - Bridge Inspection Report
Suff. Rating:Local ID:Structure No.:

0902 0000 X -1  5.0004085

NBI No.:
SD

U.S. 281

CADDO CANADIAN CL

7. Facility Carried :

9. Location:

IDENTIFICATION INSPECTION

CLASSIFICATION

CONDITION

LOAD RATING AND POSTING

APPRAISAL

PROPOSED IMPROVEMENTS

NAVIGATION DATA

GEOMETRIC DATA

AGE AND SERVICE

STRUCTURE TYPE AND MATERIALS

39. Vert. Clearance: 0.0 ft

40. Horiz. Clearance: 0.0 ft
111. Pier Protect.:

0.0 ft116. Lift Bridge Vert. Clr.:

58.Deck: 59.Sup.: 60.Sub:

62.Culvert: 61.Chan./Chan. Prot.:

63.Op / 65.Inv. Rating Meth.:

66. Inventory Rating (tons):

64. Operating Rating (tons):

31. Design Load:

41. Post. Status:

70. Posting:

94. Bridge Cost:

95. Roadway Cost:

96. Total Cost:

97. Yr.of Cost Est.:

75. Type of Work:

76. Lngth of Improvement:

114. Future ADT:

115. Yr.of Future ADT:

$6,781,689

$4,500,000

$11,920,275

2015

3,937.0 ft

 1,760

 2038

36a. Brdg Rail:

36b. Transition:

67. Str Evaluation:

69. Vert./Horiz. Undclr:

71. Waterway Adeq:

113. Scour Critical:

36c. Appr. Rail:

36d. Appr.Rail Ends:

68. Deck Geom.:

72. Appr. Alignment:

100. Def. Hwy:

102. Traffic Dir.:

104. Hwy System:

20. Toll Facility:

110. Defense Hwy:

22. Owner:

21. Custodian:

101. Parallel Str.:

103. Temp. Str.:

112. NBIS Length:

26. Function Class:

37. Historical Sig.:

Type Insp. Req. Insp. Done Freq. Insp. Date Next Insp.

12 months 10/16/202010/16/2019

NA NA

12 months 4/29/2020 4/29/2021

12 months 10/16/2020

5b. Kind of Hwy:

5c. Lvl of Srvc:

5d. Route No.:

5e. Dir. Sufx:

2. Division:

4. City:

6. Feat. Intersect:

16. Latitude:

98. Border Brdg:

99. Border Brdg #:

% Responsible:

3. County:

11. Mile Post:

17. Longitude:

00281

S. CANADIAN RIVER

35° 32' 25.00"

098° 19' 22.00"

NA

0.00

Unknown

46. # of Appr. Spans:

43a/b. Main Span:

107. Deck Type:

108a. Wearing Surface:

108b. Membrane:

108c. Deck protection:

45. # of Main Spans:

 2

 38

27. Year Built:

42a/b. Type of Svc on/und:

28a/b. Lanes on/und:

29. ADT:

19. Detour Length:

109. Truck ADT:

30. Year of ADT:

106. Year Reconst,:

 1933

 2018

 16%

 1,100

11.8 mi

 2  0

48. Length Max Span:

50a. Curb/Sdwlk Width L:

51. Width Curb to Curb:

32. Appr Rwy Width:

Deck Area:

34. Skew:

10. Vert. Clearance:

53. Min.Vert.Cl.Ovr Brg:

54a.Min.Vt.Undclr.Ref.:

54b. Min. Vert. Undclr.:

55a. Min.Lat.Undclr.Ref:

55. Min.Lat.Underclr. R:

56. Min.Lat.Underclr. L:

49. Struct. Length:

50b. Curb/Sdwlk Width R:

52. Width Out to Out:

33. Median:

35. Struct. Flared:

47Horizontal Clr:

100.07 ft

3,937.01 ft

1.00 ft

1.00 ft

102,364.79 sq. ft

0.00°

24.00 ft

26.00 ft

30.00 ft

99.99 ft

0.00 ft

99.90 ft

99.90 ft

24.00 ft

Route On Structure5a. On/Under:

N/A (NBI)

Mainline

Division 4

Unknown

Unknown (P)

U.S. Hwy

CANADIAN

Oklahoma1. State:

Steel Truss-Thru

Concrete-Cast-in-Place

Bituminous

Unknown

Unknown

Highway Waterway

No median

No flare

N Feature not hwy or RR

N Feature not hwy or RR

Not a STRAHNET hwy

2-way traffic

Not on NHS

On free road

Not a STRAHNET hwy

No || bridge exists

Not Applicable (P)

Long Enough

06 Rural Minor Arterial

Br eligible for NRHP

State

State

4 Poor

N/A (NBI)

4 Poor 5 Fair

5 Bank Prot Eroded

1 LF  Load Factor

M 13.5 (H 15)

P Posted for load

1 LF  Load Factor
1 30.0-39.9%below

0 Substandard

2 Intolerable - Replace

Not applicable (NBI)

5 Above Tolerable

7 Countermeasures

0 Substandard

0 Substandard

4 Tolerable

6 Equal Min Criteria

31 Repl-Load Capacity

Permit Not Required

1 Not Required

99.99 ft

0 Substandard

 8.00

 9.00

 8.10

 9.10

 8.00

 9.00

/

03/25/2019Date Rated:

OCT-2019: 27.3' TOC at west L4, span 6. Channel now in span 6. 

OCT-2018: Flow too high to measure.  Channel now in span 11.

Flowline Notes

On Base Network12.Base Hwy Net.:

N/A (NBI)105. Fed Land Hwy:

NBI:

FC:

UW:

OS:

0Y

0N

1Y

0

0900002HX0 0013. LRS Inv. / Sub Rte: /

Bridge Description:

L/T TrussAdmin Area:

/
Stringer/GirderSteel44a/b. Appr. Span: /

/

/

 70

-1 -1

-1

01/01/1901

200c. Temperature:

201. Struc.Stl. ASTM Desig.:

Date Installed:

202. Waterprf.Membrane:

 10.00205. Material Quantity:

-1.00 -1.00

-1.00 -1.00 -1.00

210. Foundation Elev.:

Pourable

Open Joint-No Device _

Metal Railing (other)

Pedestal

Bears on Natural Found.

Yes

No Piling/Drilled Shaft

None

Communication

_ _ _

_ _ _

01/01/1901Date Installed:

213. Utilities Attached:

211. Wear.Surf.Prot.Sys:

209. Type of Pier/Found.:

b. Type of Found.:

208a. Type of Abutment:

204. Type of Railing:

203. Type Exp. Device:

2 /

Ptly Cloudy200d. Weather:

OKLAHOMA ITEMS

38. Nav. Control:

090909

NA

No

No
e. Navigation Lights?:

c. Narrow/1way Brdg Sign:

b. Posted Speed Limit:

214a. Posted Weight Limit:

Working/Not Working:

 3

1933

U.S. HIGHWAY

Red Lead 3 Coat System

N/A

Conventional Forming

Current & Desired route

Concrete
238. School Bus Rte.:

233. Deck Forming:

225. Paint Type/Ovrct:

221. Substr.Cond.(U/W):

215. Overpass:

226. Date Painted:

223. Appr.Slab/Rwy Cond.:

222. Fill Over RCB:

240. Appr. Rwy Type.:

Yellow227. Paint Color:

No

Nod. Vertical Clr. Sign:

Adv. Warning Sign:

 48.00

12/04/2003

 3.00

264. Interstate Milepoint:

248. # Field Splices w/ Corrosion:

b. Overlay Thickness:

c. Overlay Date:

245. Girder Depth:

244. Span Lengths:

243. Grdr Spacing/No.: /

AC Overlay246a. Type of Ovelay:

_

_ _

_ _

247. Protective Systems:

_249. Scour Crit. POA Exists?:

_

_

No263. Interchange at Intersection:

259. Scour Eval. in ODOT File:

258. Plans w/Found.in ODOT File:

250. Headwall:

/

38-100ft. PONY TRUSS & 2-36ft. I-BM. SPANS(BRIDGEPORT BR.)

_d. Ovly Depth Changed >1":

 9.00

 8.00

 9.00

H HS 3-3 EV3 SHV

10/16/2019

211d.  Date :

211c.  Silane Reapplied 

_220.  Bridge Redecked 

-218. Functionally Obsolete :

OK001_Bridge Inspection Report 6/8/2020



Oklahoma Dept. of Transportation - Bridge Inspection Report
Suff. Rating:Local ID:Structure No.:

0902 0000 X -1  5.0004085

NBI No.:
SD

4/29/20Inspection Date:

930719Invoice No.: -1Inspected With:

Ed Cinadr

(38) 100-foot long riveted pony trusses with (2) 36-foot long steel beam approach spans.  The bridge was posted for a 9-ton load restriction in 2019.  

The posting was lowered to 9 tons after cracks were discovered in the east U4 inboard gusset plates of spans 32 and 37 during the inspection.  It was 

also discovered that the latest load rating report, dated March 25, 2014, used 8 rivets per gusset plate for the U1L0 and U4L3 panel points where only 6 

exist.

OS Inspection Items: See Appendix tables in 2020-4-29 OS report for list of the following: Inspect cracks in stringer web copes (see Appendix A), 

stringer connection angles (see Appendix B), floor beams web copes (see Appendix G), lower chord gusset plates above bearings (see Appendix H) 

for growth; Stringer connections at end floor beams for additional loss (see Appendix D) and broken rivets (see Appendix C); Pier beams and 

supplemental pier beams at piers 1 and 39 for distress; Misalignment of W U1U2 span 37; Floor beam section loss (see Appendix F); Gusset plate cracks 

at E U4 spans 32 and 37; Scour from stream in spans 4 - 11; Areas of collision damage on deck to steel trusses; East bearing at pier 3 for any 

undermining.

BRIDGE NOTES:

PX – Reinforce/replace the damaged concrete bridge railing in spans 1 and 40.  Consider installing approach railing with transitions and terminations 

compliant with current standards in both approach roadways.

PX – Seal cracks in the asphalt in both the bridge and approach wearing surfaces.  Consider removing the asphalt wearing surface on the bridge and 

the built-up elastomeric concrete header to remove dead load and prevent damage to structure from drainage trapped in the wearing surface.

PX – Remove loose elastomeric concrete and patch the joint headers as necessary to provide a smooth riding surface across the bridge.

PX – Reseal the poured seal expansion joints.  Consider replacing the deteriorated joints and joint headers due to deteriorated concrete adjacent to the 

joint opening.

PX – Install elastomeric pads or steel shims at missing locations on the supplemental pier beams over piers 1 and 39.

PX – During future inspections compare lengths of cracks in stringer and floor beam webs with Appendix A table values.  Drill crack tips that grow 

significantly.

PX – Repair cracks in stringer connection angles noted in Appendix B by adding seat brackets below the stringer.

PX – Repair section loss in stringer and floor beam webs where corrosion holes and/or heavy section loss exists with welded plates and/or angles.

PX – Remove broken rivets for the stringer connections at the locations noted in Appendix C and replace with bolts.

PX – Replace sheared rivets in the vertical connection upper chord and end post with bolts at west U1 in spans 31 and 37.

PX – Remove pack rust and apply caulking and paint along the edges of the gusset plates at L0 and L5.  Consider strengthening gusset plates where 

bowing is occurring.

PX – Clean and paint the stringer ends and floor beams adjacent to the joints above the piers and the lower chord panel points including the splice 

locations.

PX – Add rip rap around piers near the current channel to protect against scour.

PX – Repave the south approach near the bridge to provide a smooth transition.

PX – Install full depth pressure relief joints in both approaches to mitigate ongoing effects of pavement pressure. 

FX – Monitor:

Cracks in the inboard gusset plates at east U4 spans 32 and 37 and at west U1 span 37 for growth.

The channel for further movement.

Beam connections to the original pier beams at piers 1 and 39 for further cracking. 

Notches and cuts in inboard flange and gusset plate at west U1L2 span 31 for cracks or signs of distress.  Consider strengthening member if further 

distress is noted.

Collision damage to west U1L2 in span 6 west U1L0 in spans 7 and 37 and east U1L0 in spans 14 and 39 for distress.

Pack rust and section loss in truss web members and end posts at railing connections.

Spalls and corroding reinforcing steel in soffit for further deterioration.

Lower chord gusset plates over the bearings for the development of horizontal cracks.

Cracks at floor beam copes for growth and further deterioration.

Horizontal cracks in the web of the end floor beams at span 6 in floor beam 0 span 11 in floor beam 5 and span 20 in floor beam 0.

Fatigue prone stitch welds of angle strengthening at floor beam 0 span 2 for cracking.

Corrosion holes through the floor bracing system gusset plates for the development of cracks.

1/4-inch bow in west U1U2 due to collision damage for further distress and development of cracks.

Bowed gusset plates near bearings for distress.

Section loss of the inboard lower chord at the floor system bracing connections spliceS and adjacent to stay/batten plates.

Bullet strike damage to east truss span 4 members/gusset plates for crack development.

Cracking/spall of the east column capital pier 3 for conditions which would undermine the bearing.

Expansion bearing pins for signs of additional wear or distress.

INSPECTION NOTES: 4/29/20

Qty.  1%  1 Qty.  4%  4Qty.  3%  3Qty.  2%  2Elem. / Env Total QtyDescription

ELEMENT CONDITION STATE DATA

Unit

 0%  100%  94,488.00  0.00 0.0012 / 1  94,488.00Re Concrete Deck  0.00  0%sq.ft  0%
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Oklahoma Dept. of Transportation - Bridge Inspection Report
Suff. Rating:Local ID:Structure No.:

0902 0000 X -1  5.0004085

NBI No.:
SD

The deck appears to be growing from the center of each truss span as evidenced by the distress in the floor system at the end floor beams 

(cracking and web rotation of the floor beams, cracks in the stringer connection angles, and broken rivet heads at the stringer connection 

angles).  These conditions were observed in nearly all of the truss spans.  

Evidence of significant approach pavement growth was noted at the deck/abutment backwall interface.  The deck at the abutment seats has 

pushed towards the channel up to 3 1/4 inches.

Deterioration of the curbs and edges of the deck are typical throughout the bridge.  These conditions are promoted by deck drainage held 

against the concrete by the porous asphalt wearing surface.  Spalls in the curb have been patched at isolated locations throughout the deck.

 11%  11%  10,000.00  0.00 79%510 / 1  94,488.00Wearing Surfaces  10,000.00  0%sq.ft  74,488.00

PX – The asphalt wearing surface has unsealed longitudinal and transverse cracks throughout the spans.  Raveling and patching of 

the asphalt pavement exists along the outside wheel lines at isolated locations and along the roadway centerline.  The aging 

wearing surface does not effectively shed drainage, allowing the drainage to infiltrate cracks in the deck.

 33%  0%  0.00  0.00 174.00107 / 1  259.00Steel Opn Girder/Beam  85.00  0%ft

Surface corrosion exists along the top flanges of exterior beams.

 67%

 63%  37%  3,500.00  0.00 0.00113 / 1  9,501.00Steel Stringer  6,001.00  0%ft

Section loss of the top flange is typical in the exterior stringers.  Pack rust is lifting the deck from the exterior stringers.

 0%

 64%  36%  2,760.00  0.00 0.00120 / 1  7,600.00Steel Truss  4,840.00  0%ft

Truss Upper Chord

PX/FX – Member Alignment – Vehicular collision damage was observed at numerous locations in the upper chord.

Truss Lower Chord

PX – Corrosion of the lower chord is common at the floor beam/floor system bracing gusset plate connection.  The corrosion has caused 

section loss of less than 1/4-inch to the inboard channel top flange.  Corrosion also occurs around the inboard splice plates at L2 and L3 under 

the floor beams.  The corrosion and resulting section loss is due to deck drainage passing through the deck joints above the interior floor 

beams and expansion joints.  Several areas of the lower chord have corrosion holes through the inboard bottom flange of the channels.  

Corrosion is typically heavier at the east truss. 

PX – Corrosion is common around the inboard splice plates at L2 and L3 and appears to be the result of deck drainage splashing over the edge 

of the deck.  Pack rust is developing at the bottom flange splice; however, no significant distress was observed in the web splice plates.  Pack 

rust and corrosion are significantly less on the west truss. 

FX – Horizontal cracks were observed in the inboard truss gusset plate between the bearing pin and the end floor beam (see Appendix H for 

locations and sizes of cracks). 

FX – Lower chord gusset plates are typically bowed at L0 and L5 due to pack rust.  The inboard gusset plate is bowed up to 1 inch between 

the end post and the lower chord with the outboard gusset plates typically bowed less than the inboard.  The end of the end post is in contact 

or near contact with the top of the lower chord making the likelihood of a buckling failure remote.  Section loss of the gusset plate is up to 50% 

of the plate thickness (gusset plate is 3/8 inch thick) and occurs at multiple locations. 

Truss Web Members

PX/FX – Member Alignment – Vehicular collision damage was observed at numerous locations on the above deck truss members.

FX – Pack rust developing under the corner of the upper chord gusset plates has caused cracks to develop in the edge of the gusset plate at 

east U4 in spans 32 and 37.  The cracks exist near the first row of rivets, reducing the capacity of the gusset plate for U4L3.

FX – Bullet strike damage exists at the outboard gusset plate between east U2L3 and L2U3 in span 4 and the outboard flange of east U2L3 in 

span 3.

Truss End Posts

PX – Pack rust is common at the end post connection to the inboard gusset plate at the lower chord connection (photo 66). Deck drainage 

which splashes over the curb travels down the end post promoting corrosion.

FX – Pack rust is forming at many of the bridge railing to inboard end post channel connections.  Up to 3/4-inch section loss was noted along 

the full height of the inboard channel webs.

FX – Vehicular collision damage exists at numerous locations to the end posts.

 0%

 0%  100%  406,533.00  0.00 0%515 / 1  406,533.00Steel Protective Coating  0.00  0%sq.ft  0.00

PX – Corrosion and significant section loss are occurring at many locations on the lower chord; floor beams and stringers due to 

deck drainage passing through joints.  Widespread section loss and corrosion holes exist in the exterior stringers and end floor 

beams.

Minor to moderate pack rust and minor section loss at the gusset plate seams are common on the above deck truss members with 

weathered and chalking paint throughout.

 59%  41%  2,500.00  0.00 0.00152 / 1  6,155.00Steel Floor Beam  3,655.00  0%ft

PX – Section loss with corrosion holes is common in the end floor beams and floor beams at the east truss connection (57 locations - See 

Appendix F). 

FX – Horizontal cracks in the end floor beams between the top flange and connection angle range between 5/8 inch to 9 3/16 inches (71 

locations - See Appendix G)

 0%

 45%  55%  915.00  0.00 0.00162 / 1  1,672.00Stl Gus Plate  757.00  0%each

PX- Horizontal cracks in the inboard truss gusset plates above the bearings range in length between 6 3/4 inches to 17 5/8 inches long (10 

locations - See Appendix H); Noted cracks have been strengthened; Numerous locations where paint cracks exists at this location suggesting 

eminent development of cracks. 

FX- Cracks in edge of E U4 in spans 32 and 37 due to pack rust (NEW 2018) and W U1 span 37 due to collision damage; LC inboard gusset 

plates typically bowed at L0 and L5 due to pack rust; West U1 span 31 has tears (1 7/8 inch and 1 inch) in edge of inboard gusset plate Bullet 

strike damage to E M2.5 span 4.

 0%

 99%  1%  1.00  0.00 0.00205 / 1  78.00Re Conc Column  77.00  0%each  0%
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Oklahoma Dept. of Transportation - Bridge Inspection Report
Suff. Rating:Local ID:Structure No.:

0902 0000 X -1  5.0004085

NBI No.:
SD

FX – A 7/8-inch wide crack exists in the capital of the east column of pier 3 which is emanating from the span 3 bearing anchor bolt.  The crack 

has led to a large portion of the column capital shifting to the south approximately 1 1/4 inches (previously 1-inch).  The truss bearing appears 

to be adequately supported and brackets have been added to stabilize the capital.  A definitive cause of the crack could not be determined 

during the inspection.

FX – The top one to five feet of the pier column foundation are exposed at many piers, generally in the floodplain north of the river and on some 

piers in the south floodplain.  This may be indicative of general scour of the sandy soils and/or may be an as-built condition. 

Map cracking with efflorescence and delaminations are common throughout many of the piers. It could not be determined if the cracks in the 

pier columns are the result of Alkali-Silica Reactivity.  

Vertical and horizontal cracks which mirror the reinforcing steel exist in the web walls at several locations.  Spalls exposing reinforcing steel 

exist in the face and corners of the web walls due to inadequate cover.  The cracks and spalls are most prevalent on the south face of the 

piers and do not affect the load carrying capacity.

Shallow spalls due to gunshot damage are typical on the columns and web walls of piers 1 through 8.

 50%  0%  0.00  0.00 24.60215 / 1  49.20Re Conc Abutment  24.60  0%ft

No significant deficiencies were noted in the abutments, except for moderate debris on the bearing seats of both abutments and map cracking 

exposing a few reinforcing bars at the ends of the south abutment.

 50%

 0%  25%  123.75  371.25 0.00301 / 1  495.00Pourable Joint Seal  0.00  75%ft

PX – Joint headers consisting of elastomeric concrete were installed to maintain a joint opening with the asphalt wearing surface.  These 

headers are only as deep as the asphalt wearing surface and exhibit past patching using asphalt, concrete and elastomeric concrete.  Spalling 

of the headers was observed along the joints at piers 1; 2; 13; 27; 33; 35; and 39.  Several of these spalls have occurred since the 2016 

inspection when the joint headers were patched with asphalt concrete.

PX – The poured seal joints typically are deteriorated or missing and show evidence of leaking.  The poured seal was never installed at many 

of the repaired header locations, leaving only the form board to fill the joint.  Spalling of the underside of the deck at the expansion joints is 

common and a direct result of the leaking joints. 

The joints are typically closed near the ends of the bridge as a result of approach pavement growth.  The joints above the expansion bearings 

further from the ends of the bridge are not closed, though many of the truss expansion bearings are at or near their limits of movement.

 0%

 0%  14%  2.00  5.00 7.00310 / 1  14.00Elastomeric Bearing  0.00  36%each

PX – Elastomeric pads are missing at the supplemental pier beams under beams 1 through 4 at pier 1 and at beams 2 and 3 at pier 39 with 

heavy pack rust forming at beam 5; pier 1.  The bearing pads appear to be walking from beneath the beams at pier 1 under beam 5 and pier 39 

under beams 4 and 5.  This condition limits the supplemental pier beams to act only as a catcher beam; available to carry the beams should the 

original pier beam fail.

 50%

 67%  33%  28.00  0.00 0.00311 / 1  86.00Moveable Bearing  58.00  0%each

FX – Wear causing grooving in the expansion bearing pins and enlarging of the pin hole in the connecting gusset plates are common throughout 

the spans.  The wear is a result of bearing rotation under live loads.  This condition is most severe at L0 span 38 over pier 37; which has 

3/16-inch total wear to the pin and gusset plate.  

Heavy pack rust with minor associated pitting is widespread on and between the bearing components; more so at the expansion bearings.  

Much of this deterioration is caused by debris accumulating on and around the bearing seats.  

Expansion bearings are rotated up to 3/4-inch towards the joint with pack rust filling the gap between the masonry plate and sole plate.  The 

expansion bearings are generally centered on the masonry plate with no signs of recent movement observed; though many are in or near full 

expansion.  The bronze sliding plate has slid slightly towards the center of the truss span and is fractured into pieces at a few locations.  One 

bronze sliding plate has slid to the north 3 inches under the west truss at pier 5 in span 6. It is speculated that the bearings became frozen; 

and then rotated in expansion during warm weather; allowing pack rust to incrementally fill the gap between the plates.

Approximately 25-percent of the anchor bolts are broken or have corroded through within the slotted holes of the truss expansion bearing 

assemblies.  This condition is more common at the expansion bearings.  The remaining anchor bolts should be capable of resisting lateral 

forces on the truss spans.  The anchor bolts are failing due to a combination of shear; pack rust-induced tension; and corrosion.

 0%

 75%  25%  21.00  0.00 0.00313 / 1  84.00Fixed Bearing  63.00  0%each

Exterior beams at both abutments have sheared anchor bolts at the bearings (the interior beam anchor bolts do not extend into the abutment 

seat concrete).  This most likely is a result of pavement pressure from the approach roadway pushing the bridge deck; up to 3 1/3 inches 

(previously 2 inches) of movement to the north was noted at the south abutment.  The beam bearings at the north abutment are pushed to the 

south up to 4 inches; also due to pavement pressure.

 0%

 95%  5%  380.00  0.00 0.00330 / 1  7,600.00Metal Bridge Railing  7,220.00  0%ft

Pack rust is typical between the metal bridge railing and the truss end posts and web members.  No significant section loss was noted to the 

railing.  

Small cracks exist in the railing where the flange and web have been coped around the end post.  Collision damage has caused minor bends in 

the steel railing at numerous locations.  These conditions have not significantly affected the strength of the railing.

 0%

 25%  25%  36.00  0.00 72.00331 / 1  144.00Re Conc Bridge Railing  36.00  0%ft

PX – Collision damage exists to the concrete railing in spans 1 and 40.  One section of the east bottom rail has been severed in span 1.  The 

concrete post at the north abutment for the east rail is spalled and is severed from the base.  The adjacent post has spalling with exposed 

reinforcing steel.   Four of the concrete posts for the west rail in span 40 are leaning outward and the deck is cracked on the outside edge of 

the posts.

 50%

 0%  100%  1.00  0.00 0.00859 / 1  1.00Soffit  0.00  0%(EA)  0%

OK001_Bridge Inspection Report 6/8/2020



Oklahoma Dept. of Transportation - Bridge Inspection Report
Suff. Rating:Local ID:Structure No.:

0902 0000 X -1  5.0004085

NBI No.:
SD

FX – Spalls exposing corroded reinforcing steel are common in the underside of the deck along the edge of the deck and floor beams.  The 

spalls appear to be the result of deck drainage leaking through cracks in the deck.

The deck is lifting from the exterior stringers and end floor beams due to pack rust on the top flange.  A transverse crack is common in the 

underside of the deck between 4 and 6 feet from the expansion joints because of the lifting deck.  This lifting of the deck is beginning to 

produce a ramping effect for traffic over each floor beam.

The deck soffit exhibits transverse cracks with light efflorescence and discolored concrete.  Full depth patches exist adjacent to many of the 

joints and along the east curb at isolated locations.  At a few locations, the timber formwork remains in place.  A deck repair utilizing timber 

boards occurs on the south face of floor beam 3 between stringers 4 and 5 in span 34.

 0%  50%  52.00  0.00 52.00863 / 1  104.00Steel Pier Beam  0.00  0%(LF)

PX – Member Alignment –  The pier beams at piers 1 and 39 have been retrofitted with a supplemental pier beam due to severe sweep and 

rotation as a result of approach pavement growth.  Longitudinal forces act through the deck to distort the pier beam.  Most of the elastomeric 

pads between the supplemental pier beam and the beam bottom flange are missing; allowing the original pier beam to still carry the beam 

reactions.  The supplemental pier beam currently acts as a catcher beam to support the beams should the original pier beam fail.  No signs of 

distress from vehicular live loads were observed in either the original pier beam or the supplemental pier beam.

The lower portion of the supplemental pier beam at pier 1 is rolled approximately 3 degrees to the south; and upper section is rolled 

approximately 1 degree south.  Pier beam 39 is rolled approximately 1 degree over the lower portion of the web.  This is likely an as-built 

condition and does not significantly affect the load carrying capacity of the supplemental pier beam.

The bottom flange of the original pier beam at pier 1 is in contact with the stiff leg at pier 1.  During higher temperatures they are in contact with 

each other; resulting in 1/16-inch wear on the north face of the original pier beam.

 50%

 80%  20%  20.00  0.00 0.00865 / 1  100.00St.Open Gird End(5Ft  80.00  0%(LF)

FX – The connection angles for the beams to pier beam 39 are deformed due to the apparent approach pavement growth and pier beam 

rotation and sweep.  The beams are still supported by the original pier beams at piers 1 and 39; however; the added pier beam will support the 

beams should the connection angles fail.

 0%

 47%  53%  5,000.00  0.00 0.00877 / 1  9,501.00St. Stringer End(5Ft)  4,501.00  0%(LF)

PX - Significant loss including corrosion holes through exterior stringer webs at end floor beams (59 locations - See Appendix D); Cracks in the 

web at the top flange cope range from 1/8 inch to 2 1/2 inches long (98 locations - See Appendix A); Cracks in the stringer connection angles 

at the end floor beams range from 1 1/4 inches to 7 inches long (61 locations - See Appendix B); Broken rivets at the stringer connections to 

the end floor beams (121 rivets at 92 locations - See Appendix C).

 0%

 100%  0%  0.00  0.00 0.00909 / 1  495.40Pourable Fix Jt.Seal  495.40  0%(LF)

Several of the fixed joints and the abutment joints have been paved over with a transverse crack observed over the joint.

Joints over the fixed bearings typically are closed. 

The void between floor beam 5; span 20; and floor beam 0; span 21; over pier 20 has been filled with asphalt from the top of the floor beam 

bottom flanges to the underside of the deck.  The asphalt retains moisture which accelerates corrosion and section loss on the floor beams.

Joint armor and supports at pier 1 are heavily twisted.  This is caused by pavement pressure and pack rust.

 0%

 100%  0%  0.00  0.00 0.00916 / 1  4.00St.Bearing Assembly  4.00  0%(LF)

Surface corrosion with no significant deficiencies.

Note: Bearing assemblies do not exist between beams and supplemental pier beams

 0%

 0%  100%  1.00  0.00 0.00956 / 1  1.00St. Cracking/Fatigue  0.00  0%(SF)

PX-  Cracks in the stringer web at the top flange cope range from 1/8 inch to 2 1/2 inches long (98 locations - See Appendix A); Cracks in the 

stringer connection angles at the end floor beams range from 1 1/4 inches to 7 inches long (61 locations - See Appendix B).

FX- Cracks in edge of E U4 in spans 32 and 37 due to pack rust and W U1 span 37 due to collision damage; Horizontal cracks in the end floor 

beams between the top flange and connection angle range between 5/8 inch to 9 3/16 inches (71 locations - See Appendix G).

 0%

 0%  100%  1.00  0.00 0.00957 / 1  1.00Pack Rust Smart Flag  0.00  0%(EA)  0%
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0902 0000 X -1  5.0004085
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PX – Corrosion is common around the inboard splice plates at L2 and L3 and appears to be the result of deck drainage splashing over the edge 

of the deck.  Pack rust is developing at the bottom flange splice; however; no significant distress was observed in the web splice plates.  Pack 

rust and corrosion are significantly less on the west truss. 

PX – Pack rust is common at the end post connection to the inboard gusset plate at the lower chord connection. Deck drainage which splashes 

over the curb travels down the end post promoting corrosion.

FX – Pack rust is forming at many of the bridge railing to inboard end post channel connections.  Up to 3/4-inch section loss was noted along 

the full height of the inboard channel webs.

FX – Horizontal cracks were observed in the inboard truss gusset plate between the bearing pin and the end floor beam (see Appendix H for 

locations and sizes of cracks).  All ten locations have been strengthened with the addition of a welded steel angle on the inboard face.  The 

distortion and cracks are a result of section loss and pack rust occurring between the gusset plate and the top edge of the lower chord 

channel.  The crack is within the horizontal shear plane between the end post and the lower chord.  Numerous locations exist where the 

gusset plate exhibits paint cracks indicating eminent development of cracks.

FX – Lower chord gusset plates are typically bowed at L0 and L5 due to pack rust.  The inboard gusset plate is bowed up to 1 inch between 

the end post and the lower chord with the outboard gusset plates typically bowed less than the inboard.  The end of the end post is in contact 

or near contact with the top of the lower chord making the likelihood of a buckling failure remote.  Section loss of the gusset plate is up to 50% 

of the plate thickness (gusset plate is 3/8 inch thick) and occurs at multiple locations.  This loss affects the horizontal shear capacity of the 

gusset plate.

FX – Pack rust developing under the corner of the upper chord gusset plates has caused cracks to develop in the edge of the gusset plate at 

east U4 in spans 32 and 37.  The cracks exist near the first row of rivets; reducing the capacity of the gusset plate for U4L3.

Heavy pack rust with minor associated pitting is widespread on and between the bearing components; more so at the expansion bearings

Pack rust exists between the floor beam bottom flange and the lower lateral bracing gusset plates causing section loss to the floor beam.  This 

loss occurs at a location of low stress and does not significantly affect the load carrying capacity of the member.

Pack rust 1/4-inch thick is common between the diagonals and the mid gusset plates with minimal section loss. Isolated locations exhibited pack 

rust up to 1 inch thick with 1/8-inch deep section loss. Similar conditions exist at the bridge railing connections to the truss web members.

Pack rust is typical between the metal bridge railing and the truss end posts and web members.  No significant section loss was noted to the 

railing.

 0%  100%  1.00  0.00 0.00961 / 1  1.00Scour SF  0.00  0%(EA)

FX – The top one to five feet of the pier column foundation are exposed at many piers; generally in the floodplain north of the river and on some 

piers in the south floodplain.  This may be indicative of general scour of the sandy soils and/or may be an as-built condition.

 0%

 0%  100%  1.00  0.00 0.00962 / 1  1.00Super.Traffic Impact  0.00  0%(EA)

PX/FX – Member Alignment – Vehicular collision damage was observed at numerous locations in the upper chord:

     PX – Impact damage resulting in multiple sheared rivets for the bottom lacing bars exists at east U3U4; span 9 and west U1U2; span 31.  No 

signs of local buckling were observed at this location. 

     FX – West U1U2 in span 37 is bowed globally to the east 1/4 inch.  This damage does not significantly affect the load carrying capacity of 

the member and appears to be the result of vehicular collision.  Multiple rivet heads are also sheared away on the stay plate and lacing bars 

along the inboard bottom flange.

     Five failed lacing bars exist on the underside of east U3U4; span 9.

     Impact damage exists on the inboard flanges of the upper chord at several additional locations.  The damage does not significantly affect 

the load carrying capacity of the members.

PX/FX – Member Alignment – Vehicular collision damage was observed at numerous locations on the above deck truss members.  The 

following are the most significant:

     PX – Span 37; west U1L1 – U1L1 carries the floor beam reaction only.  Two sheared rivet heads exist at the inboard gusset plate at U1.  

The shank still exists through the rivet hole of the gusset plate and there is no sign of movement or distress from loading.

     FX – Span 4; west U1L2 – Inboard flange bent 2 inches over a 9-inch length below the bottom rail. 

     FX – Span 6; west U1L2 – Inboard flange bent inward 2 1/8 inch near U1.

     FX – Span 20; west U1 – Inboard gusset plate has a 3/8-inch tear with adjacent impact damage to U1L2 causing the flange to bow upward. 

     FX – Span 31; west U1L2 – Inboard flange has a tear near U1 resulting in an approximate 50% loss of the flange.  The adjacent gusset plate 

has two tears measuring 1 7/8 inches deep at the upper chord and 1-inch deep at connection to U1L2.  The 1 7/8-inch deep tear occurs in the 

shear plane between the diagonals and upper chord and will affect the shear strength of the gusset plate.  The 1-inch deep tear occurs near 

the corner of the gusset plate and does not significantly affect the capacity of the gusset plate.  The gusset plate is also bowed approximately 

2 inches to the west due to the collision damage.  This has not changed since the previous inspection. 

     FX – Span 37; west U1 gusset plate – A 5/16-inch long crack exists in the bottom edge of the inboard gusset plate between U1L1 and U1L2 

near U1L2.  

     FX – Span 37; west U1L2 – Inboard bottom flange is bent 1-inch near U1.

FX – Vehicular collision damage exists at numerous locations to the end posts.  The following are the most significant:

     Span 7; west L0U1 – Bent inboard channel bottom flange and edge damage to top cover plate at U1.

     Span 14; east L0U1 – Top inboard flange is bent down approximately 4 inches, and 5 rivet heads are sheared off. 

     Span 20; west L0U1 – Inboard bottom flange bowed upward and has minor scrapes. 

     Span 37; west L0U1 – Three lacing bars are detached on the bottom face and the member is also bowed globally 1/4-inch to the west.  The 

inboard bottom flange is bowed west 5/8-inch and up 2 3/4-inch and is torn 1 3/8 inches wide over 4 1/4 inches in length at top railing.

     Span 39; east L0U1 – Inboard flange bent down approximately 2 inches near U1.

 0%

 0%  100%  1.00  0.00 0.00963 / 1  1.00Steel Section Loss SF  0.00  0%(EA)  0%
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PX - Significant loss including corrosion holes through exterior stringer webs at end floor beams (59 locations - See Appendix D); Section loss 

with corrosion holes is common in the end floor beams and floor beams at the east truss connection (57 locations - See Appendix F). 

FX- Corrosion of the lower chord has caused section loss on inboard top flange.

 100%  0%  0.00  0.00 0.00965 / 1  1.00Debris SF  1.00  0%(EA)

The banks are well vegetated north of pier 11 with large trees and vegetation in the floodplain.  The floodplain south of pier 10 contains sparse 

vegetation.

 0%

 100%  0%  0.00  0.00 0.00969 / 1  1.00OutOfPlane Dist./Load  1.00  0%(EA)

FX – Pier beams 1 and 39 have severe sweep and have been sistered.

 0%

 0%  100%  1.00  0.00 0.00973 / 1  1.00Horizontal Force SF  0.00  0%(EA)

PX- Significant approach pavement pressure occurs at both abutments pushing inward from both ends as evidenced by the movement of the 

deck, and sheared rivets and cracks in stringer to floor beam connections.

 0%

 0%  0%  0.00  0.00 76.00975 / 1  76.00Supplemental Support  0.00  0%(EA)

The stiff leg shim plate under floor beam 5; span 26 at pier 26 is rotating out from under the floor beam bottom flange.  Floor beam 0; span 8 at 

pier 7 impacts the stiff leg under truck loads.  The stiff leg repairs are intended to catch the floor beam should it fail and do not need to be in 

contact with the floor beam.

 100%
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2019 Fracture Critical Bridge 
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BRIDGE “A” BRIDGEPORT BRIDGE 

 

Source:   

Burgess & Niple, Inc. for Oklahoma Department of Transportation. Fracture Critical Bridge 

Inspection Report: NBI Bridge No. 04085. November 2019. 
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BRIDGE “B” TOWER BRIDGE

Source:

Salami, A. for Oklahoma Department of Transportation. Bridge Inspection Report: NBI No.

04076. January 2014.









State Job Piece No. 26360(04)

Alternatives Analysis Report US-281 over the South Canadian River

Appendices

Appendix G:

Construction Cost Estimates



Highway: US 281 Option 1

Design: 1-Offset

Limits: STA 100+00 to STA 221+57 County: Caddo/Canadian

Description: Offset Bridge 'A' 1000' East Length: 12,157 FT

State Job No. 26360(04)
6/21/2016

Description Quantity Unit Unit Price Amount

201 0102 CLEARING AND GRUBBING 121.57 STA $500.00 $60,785.00

202(A) 0183 UNCLASSIFIED EXCAVATION 159,992 CY $9.00 $1,439,928.00

205(A) 4230 TYPE A-SALVAGED TOPSOIL 12,448 CY $10.00 $124,484.01

307(K) 4300 STABILIZED SUBGRADE 43,353 SY $6.00 $260,115.93

407(B) 0250 TACK COAT 16,722 GAL $4.00 $66,886.60

408 5774 PRIME COAT 15,173 GAL $5.00 $75,867.15

411(B) 5945 SUPERPAVE, TYPE S3 (PG 64-22 OK) 22,900 TON $80.00 $1,831,986.49

411(C) 5960 SUPERPAVE, TYPE S4 (PG 64-22 OK) 4,162 TON $95.00 $395,374.12

509(A) 0319 CLASS AA CONCRETE 797 CY $500.00 $398,400.00

511(A) 0332 REINFORCING STEEL 108,478 LB $1.00 $108,478.00

619(A) 920 REMOVAL OF STRUCTURES & OBSTRUCTIONS 1 LSUM $4,000.00 $4,000.00

619(B) 4728 REMOVAL OF ASPHALT PAVEMENT 6,339 SY $4.00 $25,355.20

624(C) 4459 FENCE-STYLE SWF (5 BARBED WIRE) 16,314 LF $5.00 $81,570.00

850(A) 8110 SHEET ALUMINUM SIGNS 8 EA $150.00 $1,200.00

854(A) 8800 TRAFFIC STRIPE (PAINT) (4" WIDE) 48,628 LF $1.00 $48,628.00

DRIVEWAY/DRAINAGE COST 5 EA $5,000.00 $25,000.00

EROSION CONTROL 89,628 SY $3.00 $268,885.47

BRIDGE 3900' x 40' CLR. RDY. (BRIDGE A) 163,800 SF $100.00 $16,380,000.00

ROADWAY AND BRIDGE SUBTOTAL $21,596,943.97

LUMP SUM ITEMS

CONSTRUCTION STAKING 1 LSUM $100,000.00 $100,000.00

TRAFFIC CONTROL 1 LSUM 1.00% $215,969.44

MOBILIZATION 1 LSUM 7.50% $1,619,770.80

$23,532,684.21

$3,529,902.63

$27,062,586.84

Contingency 15%

Total

Subtotal

PRELIMINARY CONSTRUCTION COST ESTIMATE
US 281

Item Code

ROADWAY AND BRIDGE

Approx. 10% Inflation 
  cost for 2021 Letting:    $29,775,000



Highway: US 281 Option 1 Tower Bridge

Design: 1-Reconstruct on Existing

Limits: STA 44+90 to STA 100+00 County: Caddo/Canadian

Description: Reconstruct on existing alignment Length: 5,510 FT

State Job No. 26360(04)
6/20/2016

Description Quantity Unit Unit Price Amount

201 0102 CLEARING AND GRUBBING 64.81 STA $500.00 $32,405.00

202(A) 0183 UNCLASSIFIED EXCAVATION 46,191 CY $7.00 $323,337.00

202(D) 0184 UNCLASSIFIED BORROW 12,742 CY $9.00 $114,678.00

205(A) 4230 TYPE A-SALVAGED TOPSOIL 10,421 CY $10.00 $104,208.33

307(K) 4300 STABILIZED SUBGRADE 25,550 SY $6.00 $153,300.00

407(B) 0250 TACK COAT 10,220 GAL $4.00 $40,880.00

408 5774 PRIME COAT 8,943 GAL $5.00 $44,712.50

411(B) 5945 SUPERPAVE, TYPE S3 (PG 64-22 OK) 12,718 TON $80.00 $1,017,457.78

411(C) 5960 SUPERPAVE, TYPE S4 (PG 64-22 OK) 2,544 TON $95.00 $241,646.22

619(A) 920 REMOVAL OF STRUCTURES & OBSTRUCTIONS 1 LSUM $30,000.00 $30,000.00

619(B) 4728 REMOVAL OF ASPHALT PAVEMENT 13,513 SY $4.00 $54,053.33

619(D) 1397 REMOVAL OF BRIDGE STRUCTURE (TOWER BR.) 1 LSUM $300,000.00 $300,000.00

624(C) 4459 FENCE-STYLE SWF (5 BARBED WIRE) 12,962 LF $5.00 $64,810.00

805(A) 8724 (PL) REMOVAL OF EXISTING SIGNS 8 EA $100.00 $800.00

850(A) 8110 SHEET ALUMINUM SIGNS 8 EA $200.00 $1,600.00

854(A) 8800 TRAFFIC STRIPE (PAINT) (4" WIDE) 25,924 LF $1.00 $25,924.00

DRIVEWAY/DRAINAGE COST 10 EA $5,000.00 $50,000.00

EROSION CONTROL 75,030 SY $3.00 $225,090.00

BRIDGE 400' x 40' CLR. RDY. (TOWER BRIDGE) 16,000 SF $200.00 $3,200,000.00

ROADWAY AND BRIDGE SUBTOTAL $6,024,902.17

LUMP SUM ITEMS

CONSTRUCTION STAKING 1 LSUM $100,000.00 $100,000.00

TRAFFIC CONTROL 1 LSUM 1.00% $60,249.02

MOBILIZATION 1 LSUM 7.50% $451,867.66

$6,637,018.85

$995,552.83

$7,632,571.68

ROADWAY AND BRIDGE

PRELIMINARY CONSTRUCTION COST ESTIMATE
US 281

Item Code

Subtotal

Contingency 15%

Total

Approx. 10% Inflation 
  cost for 2021 Letting:    $8,400,000



Highway: US 281 Option 2
Design: 2-Offset
Limits: STA 0+00 to STA 171+90 County: Caddo/Canadian
Description: Offset Bridge 'A' 1000' East/Offset Bridges 'B' & 'C' Length: 17,190 FT
State Job No. 26360(04)

3/1/2016

Description Quantity Unit Unit Price Amount

201 0102 CLEARING AND GRUBBING 171.90 STA $500.00 $85,950.00

202(A) 0183 UNCLASSIFIED EXCAVATION 400,771 CY $9.00 $3,606,939.00

202(D) 0184 UNCLASSIFIED BORROW 46,678 CY $11.00 $513,458.00

205(A) 4230 TYPE A-SALVAGED TOPSOIL 24,811 CY $10.00 $248,110.97

307(K) 4300 STABILIZED SUBGRADE 65,950 SY $6.00 $395,700.00

407(B) 0250 TACK COAT 27,039 GAL $4.00 $108,157.46

408 5774 PRIME COAT 23,083 GAL $5.00 $115,412.50

411(B) 5945 SUPERPAVE, TYPE S3 (PG 64-22 OK) 35,112 TON $80.00 $2,808,996.34

411(C) 5960 SUPERPAVE, TYPE S4 (PG 64-22 OK) 6,730 TON $95.00 $639,330.76

509(A) 0319 CLASS AA CONCRETE 2,991 CY $500.00 $1,495,300.00

511(A) 0332 REINFORCING STEEL 409,139 LB $1.00 $409,139.00

619(A) 920 REMOVAL OF STRUCTURES & OBSTRUCTIONS 1 LSUM $4,000.00 $4,000.00

619(B) 4728 REMOVAL OF ASPHALT PAVEMENT 3,364 SY $4.00 $13,455.07

624(C) 4459 FENCE-STYLE SWF (5 BARBED WIRE) 26,380 LF $5.00 $131,900.00

850(A) 8110 SHEET ALUMINUM SIGNS 8 EA $150.00 $1,200.00

854(A) 8800 TRAFFIC STRIPE (PAINT) (4" WIDE) 68,760 LF $1.00 $68,760.00

DRIVEWAY/DRAINAGE COST 2 EA $5,000.00 $10,000.00

EROSION CONTROL 178,640 SY $3.00 $535,919.70

BRIDGE 3900' x 40' CLR. RDY. (BRIDGE A) 163,800 SF $100.00 $16,380,000.00

ROADWAY AND BRIDGE SUBTOTAL $27,571,728.80

LUMP SUM ITEMS

CONSTRUCTION STAKING 1 LSUM $100,000.00 $100,000.00

TRAFFIC CONTROL 1 LSUM 1.00% $275,717.29

MOBILIZATION 1 LSUM 7.50% $2,067,879.66

$30,015,325.75

$4,502,298.86

$34,517,624.61

ROADWAY AND BRIDGE

Total

PRELIMINARY CONSTRUCTION COST ESTIMATE
US 281

Item Code

Subtotal

Contingency 15%

Approx. 10% Inflation 
  cost for 2021 Letting:    $37,975,000



Highway: US 281 Option 2 with Bridge over East Drainage Channels
Design: 2-Offset
Limits: STA 0+00 to STA 171+90 County: Caddo/Canadian
Description: Offset Bridge 'A' 1000' East/Offset Bridges 'B' & 'C' Length: 17,190 FT
State Job No. 26360(04)

3/1/2016

Description Quantity Unit Unit Price Amount

201 0102 CLEARING AND GRUBBING 171.90 STA $500.00 $85,950.00

202(A) 0183 UNCLASSIFIED EXCAVATION 400,771 CY $9.00 $3,606,939.00

202(D) 0184 UNCLASSIFIED BORROW 0 CY $11.00 $0.00

205(A) 4230 TYPE A-SALVAGED TOPSOIL 21,029 CY $10.00 $210,290.45

307(K) 4300 STABILIZED SUBGRADE 60,450 SY $6.00 $362,700.00

407(B) 0250 TACK COAT 24,180 GAL $4.00 $96,720.00

408 5774 PRIME COAT 21,158 GAL $5.00 $105,787.50

411(B) 5945 SUPERPAVE, TYPE S3 (PG 64-22 OK) 31,554 TON $80.00 $2,524,330.67

411(C) 5960 SUPERPAVE, TYPE S4 (PG 64-22 OK) 6,018 TON $95.00 $571,722.67

509(A) 0319 CLASS AA CONCRETE 1,039 CY $500.00 $519,250.00

511(A) 0332 REINFORCING STEEL 148,573 LB $1.00 $148,573.00

619(A) 920 REMOVAL OF STRUCTURES & OBSTRUCTIONS 1 LSUM $4,000.00 $4,000.00

619(B) 4728 REMOVAL OF ASPHALT PAVEMENT 3,364 SY $4.00 $13,455.07

624(C) 4459 FENCE-STYLE SWF (5 BARBED WIRE) 26,380 LF $5.00 $131,900.00

850(A) 8110 SHEET ALUMINUM SIGNS 8 EA $150.00 $1,200.00

854(A) 8800 TRAFFIC STRIPE (PAINT) (4" WIDE) 68,760 LF $1.00 $68,760.00

DRIVEWAY/DRAINAGE COST 2 EA $5,000.00 $10,000.00

EROSION CONTROL 151,409 SY $3.00 $454,227.37

BRIDGE 3900' x 40' CLR. RDY. (BRIDGE A) 163,800 SF $100.00 $16,380,000.00

BRIDGE 1200' x 40' CLR. RDY. (BRIDGE B) 48,000 SF $200.00 $9,600,000.00

ROADWAY AND BRIDGE SUBTOTAL $34,895,805.71

LUMP SUM ITEMS

CONSTRUCTION STAKING 1 LSUM $100,000.00 $100,000.00

TRAFFIC CONTROL 1 LSUM 1.00% $348,958.06

MOBILIZATION 1 LSUM 7.50% $2,617,185.43

$37,961,949.20

$5,694,292.38

$43,656,241.58

PRELIMINARY CONSTRUCTION COST ESTIMATE
US 281

Item Code

ROADWAY AND BRIDGE

Subtotal

Contingency 15%

Total

Approx. 10% Inflation 
  cost for 2021 Letting:    $48,025,000



Highway: US 281 Option 3
Design: 3- New alignment
Limits: STA 0+00 to STA 210+00 County: Caddo/Canadian
Description: New alignment Length: 21,000 FT
State Job No. 26360(04)

3/1/2016

Description Quantity Unit Unit Price Amount

201 0102 CLEARING AND GRUBBING 238.52 STA $500.00 $119,260.00

202(A) 0183 UNCLASSIFIED EXCAVATION 162,361 CY $7.00 $1,136,527.00

202(D) 0184 UNCLASSIFIED BORROW 409,836 CY $9.00 $3,688,524.00

205(A) 4230 TYPE A-SALVAGED TOPSOIL 27,031 CY $10.00 $270,314.44

307(K) 4300 STABILIZED SUBGRADE 88,500 SY $6.00 $531,000.00

407(B) 0250 TACK COAT 36,285 GAL $4.00 $145,140.00

408 5774 PRIME COAT 30,975 GAL $5.00 $154,875.00

411(B) 5945 SUPERPAVE, TYPE S3 (PG 64-22 OK) 46,409 TON $80.00 $3,712,725.33

411(C) 5960 SUPERPAVE, TYPE S4 (PG 64-22 OK) 9,031 TON $95.00 $857,938.67

509(A) 0319 CLASS AA CONCRETE 1,674 CY $500.00 $836,975.00

511(A) 0332 REINFORCING STEEL 235,727 LB $1.00 $235,727.00

619(A) 920 REMOVAL OF STRUCTURES & OBSTRUCTIONS 1 LSUM $4,000.00 $4,000.00

619(B) 4728 REMOVAL OF ASPHALT PAVEMENT 4,863 SY $4.00 $19,453.78

624(C) 4459 FENCE-STYLE SWF (5 BARBED WIRE) 41,104 LF $5.00 $205,520.00

850(A) 8110 SHEET ALUMINUM SIGNS 12 EA $150.00 $1,800.00

854(A) 8800 TRAFFIC STRIPE (PAINT) (4" WIDE) 84,000 LF $1.00 $84,000.00

DRIVEWAY/DRAINAGE COST 5 EA $5,000.00 $25,000.00

EROSION CONTROL 194,626 SY $3.00 $583,879.20

BRIDGE 3900' x 40' CLR. RDY. (BRIDGE A) 163,800 SF $100.00 $16,380,000.00

ROADWAY AND BRIDGE SUBTOTAL $28,992,659.42

LUMP SUM ITEMS

CONSTRUCTION STAKING 1 LSUM $100,000.00 $100,000.00

TRAFFIC CONTROL 1 LSUM 1.00% $289,926.59

MOBILIZATION 1 LSUM 7.50% $2,174,449.46

$31,557,035.47

$4,733,555.32

$36,290,590.79

PRELIMINARY CONSTRUCTION COST ESTIMATE
US 281

Item Code

ROADWAY AND BRIDGE

Subtotal

Contingency 15%

Total

Approx. 10% Inflation 
  cost for 2021 Letting:    $39,920,000



Highway: US 281 Option 4

Design: 4-Reconstruct

Limits: STA 0+00 to STA 87+19 County: Caddo/Canadian

Description: Reconstruct on existing alignment Length: 8,719 FT

State Job No. 26360(04)
3/1/2016

Description Quantity Unit Unit Price Amount

201 0102 CLEARING AND GRUBBING 87.19 STA $500.00 $43,595.00

202(A) 0183 UNCLASSIFIED EXCAVATION 41,139 CY $7.00 $287,973.00

202(D) 0184 UNCLASSIFIED BORROW 73,023 CY $9.00 $657,202.67

205(A) 4230 TYPE A-SALVAGED TOPSOIL 6,877 CY $10.00 $68,767.11

307(K) 4300 STABILIZED SUBGRADE 23,915 SY $6.00 $143,490.00

407(B) 0250 TACK COAT 9,804 GAL $4.00 $39,216.94

408 5774 PRIME COAT 8,370 GAL $5.00 $41,851.25

411(B) 5945 SUPERPAVE, TYPE S3 (PG 64-22 OK) 12,201 TON $80.00 $976,066.06

411(C) 5960 SUPERPAVE, TYPE S4 (PG 64-22 OK) 2,440 TON $95.00 $231,815.69

509(A) 0319 CLASS AA CONCRETE 488 CY $500.00 $244,000.00

511(A) 0332 REINFORCING STEEL 81,352 LB $1.00 $81,351.50

619(A) 920 REMOVAL OF STRUCTURES & OBSTRUCTIONS 1 LSUM $30,000.00 $30,000.00

619(B) 4728 REMOVAL OF ASPHALT PAVEMENT 19,376 SY $4.00 $77,502.22

619(D) 1397 REMOVAL OF BRIDGE STRUCTURE (BRIDGE A) 1 LSUM $900,000.00 $900,000.00

624(C) 4459 FENCE-STYLE SWF (5 BARBED WIRE) 9,564 LF $5.00 $47,820.00

805(A) 8724 (PL) REMOVAL OF EXISTING SIGNS 8 EA $100.00 $800.00

850(A) 8110 SHEET ALUMINUM SIGNS 8 EA $200.00 $1,600.00

854(A) 8800 TRAFFIC STRIPE (PAINT) (4" WIDE) 34,876 LF $1.00 $34,876.00

DRIVEWAY/DRAINAGE COST 6 EA $5,000.00 $30,000.00

EROSION CONTROL 49,512 SY $3.00 $148,536.97

BRIDGE 3900' x 40' CLR. RDY. (BRIDGE A) 163,800 SF $100.00 $16,380,000.00

ROADWAY AND BRIDGE SUBTOTAL $20,466,464.41

LUMP SUM ITEMS

CONSTRUCTION STAKING 1 LSUM $100,000.00 $100,000.00

TRAFFIC CONTROL 1 LSUM 1.00% $204,664.64

MOBILIZATION 1 LSUM 7.50% $1,534,984.83

$22,306,113.89

$3,345,917.08

$25,652,030.97Total

Subtotal

Contingency 15%

PRELIMINARY CONSTRUCTION COST ESTIMATE
US 281

Item Code

ROADWAY AND BRIDGE

Approx. 10% Inflation 
  cost for 2021 Letting:    $28,225,000



Highway: US 281 Option 4 Tower Bridge

Design: 4-Reconstruct

Limits: STA 10+00 to STA 74+81 County: Caddo/Canadian

Description: Reconstruct on existing alignment Length: 6,481 FT

State Job No. 26360(04)
6/20/2016

Description Quantity Unit Unit Price Amount

201 0102 CLEARING AND GRUBBING 64.81 STA $500.00 $32,405.00

202(A) 0183 UNCLASSIFIED EXCAVATION 46,191 CY $7.00 $323,337.00

202(D) 0184 UNCLASSIFIED BORROW 12,742 CY $9.00 $114,678.00

205(A) 4230 TYPE A-SALVAGED TOPSOIL 10,421 CY $10.00 $104,208.33

307(K) 4300 STABILIZED SUBGRADE 30,405 SY $6.00 $182,430.00

407(B) 0250 TACK COAT 12,162 GAL $4.00 $48,648.00

408 5774 PRIME COAT 10,642 GAL $5.00 $53,208.75

411(B) 5945 SUPERPAVE, TYPE S3 (PG 64-22 OK) 15,135 TON $80.00 $1,210,794.67

411(C) 5960 SUPERPAVE, TYPE S4 (PG 64-22 OK) 3,027 TON $95.00 $287,563.73

619(A) 920 REMOVAL OF STRUCTURES & OBSTRUCTIONS 1 LSUM $30,000.00 $30,000.00

619(B) 4728 REMOVAL OF ASPHALT PAVEMENT 13,513 SY $4.00 $54,053.33

619(D) 1397 REMOVAL OF BRIDGE STRUCTURE (TOWER BR.) 1 LSUM $300,000.00 $300,000.00

624(C) 4459 FENCE-STYLE SWF (5 BARBED WIRE) 12,962 LF $5.00 $64,810.00

805(A) 8724 (PL) REMOVAL OF EXISTING SIGNS 8 EA $100.00 $800.00

850(A) 8110 SHEET ALUMINUM SIGNS 8 EA $200.00 $1,600.00

854(A) 8800 TRAFFIC STRIPE (PAINT) (4" WIDE) 25,924 LF $1.00 $25,924.00

DRIVEWAY/DRAINAGE COST 10 EA $5,000.00 $50,000.00

EROSION CONTROL 75,030 SY $3.00 $225,090.00

BRIDGE 400' x 40' CLR. RDY. (TOWER BRIDGE) 16,000 SF $200.00 $3,200,000.00

ROADWAY AND BRIDGE SUBTOTAL $6,309,550.82

LUMP SUM ITEMS

CONSTRUCTION STAKING 1 LSUM $100,000.00 $100,000.00

TRAFFIC CONTROL 1 LSUM 1.00% $63,095.51

MOBILIZATION 1 LSUM 7.50% $473,216.31

$6,945,862.64

$1,041,879.40

$7,987,742.03

Subtotal

Contingency 15%

Total

ROADWAY AND BRIDGE

PRELIMINARY CONSTRUCTION COST ESTIMATE
US 281

Item Code

Approx. 10% Inflation 
  cost for 2021 Letting:      $8,790,000



Alternatives Analysis Report

State Job Piece No. 26360(04)

US-281 over the South Canadian River

10% Inflation cost

Bridge A for 2021 Letting

Superstructure Rehabiliation to Truss Spans 25,224,400.00$   

Superstructure Rehabiliation to Approach Spans 197,600.00$        

Additional Painting Cost 2,067,600.00$     

Substructure Rehabilitation 166,700.00$        

Subtotal = 27,656,300.00$   

15% Contingency = 4,149,000.00$     

TOTAL = 31,805,300.00$   $34,990,000.00

Bridge B

Steel Superstructure Rehabilitation 541,600.00$        

Other Superstructure Rehabilitation 414,900.00$        

Concrete Substructure Rehabilitation 65,000.00$           

Steel Substructure Rehabilitation 213,200.00$        

Subtotal = 1,234,700.00$     

15% Contingency = 186,000.00$        

TOTAL = 1,420,700.00$     $1,565,000.00

Bridge A

Superstructure Rehabiliation to Truss Spans 12,137,200.00$   

Superstructure Rehabiliation to Approach Spans 117,800.00$        

Additional Painting Cost 2,067,600.00$     

Substructure Rehabilitation 166,700.00$        

Subtotal = 14,489,300.00$   

15% Contingency = 2,174,000.00$     

TOTAL = 16,663,300.00$   $18,335,000.00

Bridge A

Subtotal from Alt B, Opt 2 14,489,300.00$   

Subtotal = 14,489,300.00$   

15% Contingency = 2,174,000.00$     

TOTAL = 16,663,300.00$   $18,335,000.00

Bridge A

Superstructure Rehabiliation to Truss Spans 4,601,800.00$     

Superstructure Rehabiliation to Approach Spans 91,600.00$           

Additional Painting Cost 2,067,600.00$     

Substructure Rehabilitation 166,700.00$        

Subtotal = 6,927,700.00$     

15% Contingency = 1,040,000.00$     

TOTAL = 7,967,700.00$     $8,770,000.00

Alternative B, Option 2 - Rehabilitation of Bridge A to Load-Posted Historic Structure

Alternative B, Option 1 - Rehabilitation of Existing Bridge at Current Width

Alternative C, Options 1-3 - Rehabilitation of Bridge A  to Load-Posted Historic Structure

Alt C, Options 1-3 and Alt D, Option 1 - Rehabilitation of Bridge A  to Bicycle and Pedestrian Structure

Preliminary Bridge Construction Cost Estimates



(Calculations Attached)

Subtotal = 25,224,400.00$  

Structural Steel 50,200.00$          

Class AA Concrete 27,900.00$          

Epoxy Coated Reinforcing Steel 7,100.00$             

Sealed Expansion Joint 7,200.00$             

Sealer Crack Preparation and Resin 300.00$                

Concrete Rail (TR4) 6,100.00$             

Total Cost per Span = 98,800.00$          

No. Of Approach Spans = 2

Subtotal = 197,600.00$        

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Steel Beams = 15200.00 lb (determined in superstructure rating)

Connections (10%) = 1520.00 lb

Total Steel = 16720.00 lb

Unit Cost = 3.00$                    per lb

Total Cost = 50,200.00$          per span

Class AA Concrete:

Span Length = 38.25 ft

Slab Width = 26.00 ft

Slab Depth = 0.63 ft (match existing)

Concrete Vol = 23.20 CY per span

Unit Cost = 1,200.00$             per CY (incl exist deck removal)

Total Cost = 27,900.00$          per span

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 275 lb/CY concrete (assumed

Steel Wt = 6400 LB per span

Unit Cost = 1.10$                    per LB

Total Cost = 7,100.00$             

Sealed Expansion Joint:

 Length = 26.00 ft

# of Joints = 1 per span

Joint Length = 26 LF per span

Unit Cost = 275.00$                per LF

Total Cost = 7,200.00$             per span

Alternative B, Option 1 -  Bridge 'A' Rehabilitation for HL93 Loading

Superstructure Rehabiliation to Truss Spans 

Superstructure Rehabiliation to Approach Spans 

Cost Per Span



Sealer Crack Preparation and Resin:

 Length = 26.00 ft

# of Joints = 1 per span

Joint Length = 26 LF per span

Unit Cost = 8.00$                    per LF

Total Cost = 300.00$                per span

TR4 Rail:

Length = 76.00 LF per span 38' ea side

Unit Cost = 80.00$                  per LF

Total Cost = 6,100.00$             per span

Substructure Rehabilitation

Preparation of Cracks 1,700.00$             

Epoxy Resin Above Water 1,000.00$             

Pneumatically Placed Mortar 164,000.00$        

Subtotal = 166,700.00$        

Preparation of Cracks:

Assume one 10' crack per substructure element

Avg Crack Length = 10.00 ft, per substr element (assumed)

# of Piers = 39

# of Abutments = 2

Total Crack Length = 410 ft

Unit Cost = 4.00$                    per LF

Total Cost = 1,700.00$             

Epoxy Resin Above Water:

Coverage = 90 LF of cracks per gallon of epoxy

Total Epoxy = 4.60 GAL

Unit Cost = 200.00$                per GAL

Total Cost = 1,000.00$             

Pneumatically Placed Mortar:

Assume one 2'x2' patch per substructure element

Avg Patch Area = 4.00 SF, per substr element (assumed)

# of Piers = 39

# of Abutments = 2

Total Crack Length = 164 ft

Unit Cost = 1,000.00$             per LF

Total Cost = 164,000.00$        

Cost Per Bridge



HL93 Truck Loading

Cost per Span

Structural Steel $459,100.00

Engineered Falsework $20,000.00

Class AA Concrete $70,800.00

Epoxy Coated Reinforcing Steel $18,000.00

Sealed Expansion Joint $6,900.00

Sealer Crack Preparation and Resin $1,000.00

Saw Cut Grooving $1,400.00

Subtotal per span = $577,200.00

15% Contingency = $86,600.00

Total per span = $663,800.00

No. of Truss Spans = 38

TOTAL = $25,224,400.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Truss Members:

Steel Plating = 11000 lb

Connections (15%)= 1700 lb

Gusset Plates = 8600 lb

21300 lb per span

$10.00 / lb, incl. rivet removal & hole reaming

$213,000.00 per span

Stringers:

5 - W18x50 @ 100 ft. = 25000 lb per span

Connections (10%) = 2500 lb

27500 lb per span

$6.00 / lb, incl. exist. beam removal

$165,000.00 per span

Interior Floor Beams:

4 - W33x118 @ 26 ft. = 12272 lb per span

Connections (10%) = 1230 lb

13502 lb per span

$6.00 / lb, incl. exist. beam removal

$81,100.00 per span

Total Structural Steel = $459,100.00 per span

Alternative B, Option 1 -  Bridge 'A' Truss Rehabilitation 



Engineered Falsework:

All gusset plates replaced $20,000.00 per span

Class AA Concrete:

thick = 7.50 in (match existing)

width = 25.00 ft

length of span = 101.83 ft

volume = 59.00 CY per span

$1,200.00 / CY, incl. exist. deck removal

$70,800.00 per span

Epoxy Coated Reinforcing Steel:

275 lb / CY  concrete (assumed)

16300 lb per span

$1.10 / lb

$18,000.00 per span

Sealed Expansion Joint:

Length = 25.00 ft

Joints = 1 per span

25.00 ft per span

$275.00 / ft

$6,900.00 per span

Sealer Crack Preparation and Resin:

Length = 25.00 ft

Joints = 5 per span

125.00 ft per span

$8.00 / ft

$1,000.00 per span

Saw Cut Grooving:

Length = 271.55 sq. yd. per span

$5.00 / sq. yd.

$1,400.00 per span



Structural Steel - Superstructure Beams

Steel Beams = 164100.00 lb (determined in superstructure rating)

Connections (10%) = 16410.00 lb

Total Steel = 180510.00 lb

Unit Cost = 3.00$                     per lb

Total Cost = 541,600.00$        

Structural Steel - Substructure

Pier Beams

Steel Beams = 35300.00 lb (determined in substructure rating, incl. connections)

Additional lateral bracing at bents

2 Channels 8 x 11.5 = 23.0 plf

Length = 30.00 ft (extra length to cover gusset plates)

No. of braces = 10

Total Channel Steel = 6900.00

Connections (15%) = 690.00

Total Steel = 7590.00

Additional lateral bracing at towers

2 Channels 8 x 11.5 = 23.0 plf

Length = 30.00 ft (extra length to cover gusset plates)

No. of braces = 8

2 Channels 10 x 15.3 = 30.6 plf

Length = 21.00 ft (extra length to cover gusset plates)

No. of braces = 6

Total Channel Steel = 9375.60

Connections (15%) = 937.56

Total Steel = 10313.16

Total Substructure Steel = 53300.00 lb

Unit Cost = 4.00$                     per lb based on attachment location

Total Cost = 213,200.00$        

Alternative B, Option 1 -  Bridge 'B' Rehabilitation for HL93 Loading

Structural Steel Rehabilitation



Class AA Concrete 277,000.00$        

Epoxy Coated Reinforcing Steel 69,900.00$           

Sealed Expansion Joint 7,200.00$             

Sealer Crack Preparation and Resin 300.00$                

Concrete Rail (TR4) 60,500.00$           

Total Cost = 414,900.00$        

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Class AA Concrete:

Bridge Length = 378.00 ft

Slab Width = 26.17 ft (24' clr rdy + 2*1.083 rail w)

Slab Depth = 0.63 ft (match existing)

Concrete Vol = 230.80 CY per span

Unit Cost = 1,200.00$             per CY (incl exist deck removal)

Total Cost = 277,000.00$        per span

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 275 lb/CY concrete (assumed

Steel Wt = 63500 LB per span

Unit Cost = 1.10$                     per LB

Total Cost = 69,900.00$           

Sealed Expansion Joint:

 Length = 26.17 ft

# of Joints = 1 per span

Joint Length = 26.17 LF per span

Unit Cost = 275.00$                per LF

Total Cost = 7,200.00$             per span

Sealer Crack Preparation and Resin:

 Length = 26.17 ft

# of Joints = 1 per span

Joint Length = 26.17 LF per span

Unit Cost = 8.00$                     per LF

Total Cost = 300.00$                per span

TR4 Rail:

Length = 756.00 LF per span 38' ea side

Unit Cost = 80.00$                  per LF

Total Cost = 60,500.00$           per span

Superstructure Rehabiliation 

Cost Per Bridge



Substructure Rehabilitation

Preparation of Cracks 600.00$                

Epoxy Resin Above Water 400.00$                

Pneumatically Placed Mortar 64,000.00$           

Subtotal = 65,000.00$          

Preparation of Cracks:

Assume one 25' crack per concrete pier/abut, assume one 5' crack per steel bent footing 

Conc Pier/Abut Crack Length = 25.00 ft, per substr element (assumed)

# of Conc Piers = 2

# of Abutments = 2

Bent Footing Crack Length = 5

# of Bents = 8

Total Crack Length = 140 ft

Unit Cost = 4.00$                     per LF

Total Cost = 600.00$                

Epoxy Resin Above Water:

Coverage = 90 LF of cracks per gallon of epoxy

Total Epoxy = 1.60 GAL

Unit Cost = 200.00$                per GAL

Total Cost = 400.00$                

Pneumatically Placed Mortar:

Assume one 4'x4' patch per concrete pier/abut

Avg Patch Area = 16.00 SF, per substr element (assumed)

# of Conc Piers = 2

# of Abutments = 2

Total Crack Length = 64 ft

Unit Cost = 1,000.00$             per LF

Total Cost = 64,000.00$           

Cost Per Bridge



(Calculations Attached)

Subtotal = 12,137,200.00$   

Structural Steel 10,300.00$          

Class AA Concrete 27,900.00$          

Epoxy Coated Reinforcing Steel 7,100.00$             

Sealed Expansion Joint 7,200.00$             

Sealer Crack Preparation and Resin 300.00$                

Concrete Rail (TR4) 6,100.00$             

Total Cost per Span = 58,900.00$          

No. Of Approach Spans = 2

Subtotal = 117,800.00$        

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Steel Beams = 3100.00 lb (Assume 1 beam to cover plating)

Connections (10%) = 310.00 lb

Total Steel = 3410.00 lb

Unit Cost = 3.00$                    per lb

Total Cost = 10,300.00$          per span

Class AA Concrete:

Span Length = 38.25 ft

Slab Width = 26.00 ft

Slab Depth = 0.63 ft (match existing)

Concrete Vol = 23.20 CY per span

Unit Cost = 1,200.00$             per CY (incl exist deck removal)

Total Cost = 27,900.00$          per span

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 275 lb/CY concrete (assumed

Steel Wt = 6400 LB per span

Unit Cost = 1.10$                    per LB

Total Cost = 7,100.00$             

Alternative B, Option 2 -  Bridge 'A' Rehabilitation for 5-Ton Truck Loading

Superstructure Rehabiliation to Truss Spans 

Superstructure Rehabiliation to Approach Spans 

Cost Per Span



Sealed Expansion Joint:

 Length = 26.00 ft

# of Joints = 1 per span

Joint Length = 26 LF per span

Unit Cost = 275.00$                per LF

Total Cost = 7,200.00$             per span

Sealer Crack Preparation and Resin:

 Length = 26.00 ft

# of Joints = 1 per span

Joint Length = 26 LF per span

Unit Cost = 8.00$                    per LF

Total Cost = 300.00$                per span

TR4 Rail:

Length = 76.00 LF per span 38' ea side

Unit Cost = 80.00$                  per LF

Total Cost = 6,100.00$             per span

Substructure Rehabilitation

Preparation of Cracks 1,700.00$             

Epoxy Resin Above Water 1,000.00$             

Pneumatically Placed Mortar 164,000.00$        

Subtotal = 166,700.00$        

Preparation of Cracks:

Assume one 10' crack per substructure element

Avg Crack Length = 10.00 ft, per substr element (assumed)

# of Piers = 39

# of Abutments = 2

Total Crack Length = 410 ft

Unit Cost = 4.00$                    per LF

Total Cost = 1,700.00$             

Epoxy Resin Above Water:

Coverage = 90 LF of cracks per gallon of epoxy

Total Epoxy = 4.60 GAL

Unit Cost = 200.00$                per GAL

Total Cost = 1,000.00$             

Pneumatically Placed Mortar:

Assume one 2'x2' patch per substructure element

Avg Patch Area = 4.00 SF, per substr element (assumed)

# of Piers = 39

# of Abutments = 2

Total Crack Length = 164 ft

Unit Cost = 1,000.00$             per LF

Total Cost = 164,000.00$        

Cost Per Bridge



5-Ton Truck Loading

Cost per Span

Structural Steel $159,600.00

Engineered Falsework $20,000.00

Class AA Concrete $70,800.00

Epoxy Coated Reinforcing Steel $18,000.00

Sealed Expansion Joint $6,900.00

Sealer Crack Preparation and Resin $1,000.00

Saw Cut Grooving $1,400.00

Subtotal per span = $277,700.00

15% Contingency = $41,700.00

Total per span = $319,400.00

No. of Truss Spans = 38

TOTAL = $12,137,200.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Truss Members:

Gusset Plates = 8600 lb

8600 lb per span

$10.00 / lb, incl. rivet removal & hole reaming

$86,000.00 per span

Stringers:

Assume 5 - W18x50 @ 20 ft. = 5000 lb per span (to cover plating cost)

Connections (10%) = 500 lb

5500 lb per span

$6.00 / lb, incl. exist. beam removal

$33,000.00 per span

Interior Floor Beams:

Assume 2 - W33x118 @ 26 ft. = 6136 lb per span (to cover plating cost)

Connections (10%) = 620 lb

6756 lb per span

$6.00 / lb, incl. exist. beam removal

$40,600.00 per span

Total Structural Steel = $159,600.00 per span

Alternative B, Option 2 -  Bridge 'A' Truss Rehabilitation



Engineered Falsework:

All gusset plates replaced $20,000.00 per span

Class AA Concrete:

thick = 7.50 in (match existing)

width = 25.00 ft

length of span = 101.83 ft

volume = 59.00 CY per span

$1,200.00 / CY, incl. exist. deck removal

$70,800.00 per span

Epoxy Coated Reinforcing Steel:

275 lb / CY  concrete (assumed)

16300 lb per span

$1.10 / lb

$18,000.00 per span

Sealed Expansion Joint:

Length = 25.00 ft

Joints = 1 per span

25.00 ft per span

$275.00 / ft

$6,900.00 per span

Sealer Crack Preparation and Resin:

Length = 25.00 ft

Joints = 5 per span

125.00 ft per span

$8.00 / ft

$1,000.00 per span

Saw Cut Grooving:

Length = 271.55 sq. yd. per span

$5.00 / sq. yd.

$1,400.00 per span



Superstructure - Beams

Structural Steel:

Steel Beams = 15200.00 lb (Assume 5-W27x84 at 36 ft. to cover plating)

Connections (10%) = 1520.00 lb

Total Steel = 16720.00 lb

Unit Cost = 5.00$                    per lb

Total Cost = 83,600.00$          lb

Substructure - Pier Beams

Structural Steel:

Steel Beams = 4000.00 lb (Assume 1-W33x130 at 27.5 ft. to cover plating)

Unit Cost = 5.00$                    per lb

Total Cost = 20,000.00$          lb

Class AA Concrete 277,000.00$        

Epoxy Coated Reinforcing Steel 69,900.00$          

Sealed Expansion Joint 7,200.00$             

Sealer Crack Preparation and Resin 300.00$                

Concrete Rail (TR4) 60,500.00$          

Total Cost = 414,900.00$        

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Class AA Concrete:

Bridge Length = 378.00 ft

Slab Width = 26.17 ft (24' clr rdy + 2*1.083 rail w)

Slab Depth = 0.63 ft (match existing)

Concrete Vol = 230.80 CY per span

Unit Cost = 1,200.00$             per CY (incl exist deck removal)

Total Cost = 277,000.00$        per span

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 275 lb/CY concrete (assumed

Steel Wt = 63500 LB per span

Unit Cost = 1.10$                    per LB

Total Cost = 69,900.00$          

Alternative B, Option 2 -  Bridge 'B' Rehabilitation for 5-Ton Truck Loading

Structural Steel Rehabilitation

Superstructure Rehabiliation 

Cost Per Bridge



Sealed Expansion Joint:

 Length = 26.17 ft

# of Joints = 1 per span

Joint Length = 26.17 LF per span

Unit Cost = 275.00$                per LF

Total Cost = 7,200.00$             per span

Sealer Crack Preparation and Resin:

 Length = 26.17 ft

# of Joints = 1 per span

Joint Length = 26.17 LF per span

Unit Cost = 8.00$                    per LF

Total Cost = 300.00$                per span

TR4 Rail:

Length = 756.00 LF per span 38' ea side

Unit Cost = 80.00$                  per LF

Total Cost = 60,500.00$          per span

Substructure Rehabilitation

Preparation of Cracks 600.00$                

Epoxy Resin Above Water 400.00$                

Pneumatically Placed Mortar 64,000.00$          

Subtotal = 65,000.00$          

Preparation of Cracks:

Assume one 25' crack per concrete pier/abut, assume one 5' crack per steel bent footing 

Conc Pier/Abut Crack Length = 25.00 ft, per substr element (assumed)

# of Conc Piers = 2

# of Abutments = 2

Bent Footing Crack Length = 5

# of Bents = 8

Total Crack Length = 140 ft

Unit Cost = 4.00$                    per LF

Total Cost = 600.00$                

Epoxy Resin Above Water:

Coverage = 90 LF of cracks per gallon of epoxy

Total Epoxy = 1.60 GAL

Unit Cost = 200.00$                per GAL

Total Cost = 400.00$                

Pneumatically Placed Mortar:

Assume one 4'x4' patch per concrete pier/abut

Avg Patch Area = 16.00 SF, per substr element (assumed)

# of Conc Piers = 2

# of Abutments = 2

Total Crack Length = 64 ft

Unit Cost = 1,000.00$             per LF

Total Cost = 64,000.00$          

Cost Per Bridge



(Calculations Attached)

Subtotal = 4,601,800.00$     

Structural Steel 10,300.00$          

Class AA Concrete 23,200.00$          

Epoxy Coated Reinforcing Steel 5,200.00$             

Sealed Expansion Joint 700.00$                

Sealer Crack Preparation and Resin 300.00$                

Concrete Rail (TR4) 6,100.00$             

Total Cost per Span = 45,800.00$          

No. Of Approach Spans = 2

Subtotal = 91,600.00$          

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Steel Beams = 3100.00 lb (Assume 1 beam to cover plating)

Connections (10%) = 310.00 lb

Total Steel = 3410.00 lb

Unit Cost = 3.00$                    per lb

Total Cost = 10,300.00$          per span

Class AA Concrete:

Span Length = 38.25 ft

Slab Width = 26.00 ft

Slab Depth = 0.63 ft (match existing)

Concrete Vol = 23.20 CY per span

Unit Cost = 1,000.00$             per CY (incl exist deck removal)

Total Cost = 23,200.00$          per span

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 200 lb/CY concrete (assumed

Steel Wt = 4700 LB per span

Unit Cost = 1.10$                    per LB

Total Cost = 5,200.00$             

Alternative B, Option 2 -  Bridge 'A' Rehab for Pedestrian / Bicycle Loading

Superstructure Rehabiliation to Truss Spans 

Superstructure Rehabiliation to Approach Spans 

Cost Per Span



Sealed Expansion Joint:

 Length = 26.00 ft

# of Joints = 1 per span

Joint Length = 26 LF per span

Unit Cost = 25.00$                  per LF

Total Cost = 700.00$                per span

Sealer Crack Preparation and Resin:

 Length = 26.00 ft

# of Joints = 1 per span

Joint Length = 26 LF per span

Unit Cost = 8.00$                    per LF

Total Cost = 300.00$                per span

TR4 Rail (Ornamental):

Length = 76.00 LF per span 38' ea side

Unit Cost = 80.00$                  per LF

Total Cost = 6,100.00$             per span

Substructure Rehabilitation

Preparation of Cracks 1,700.00$             

Epoxy Resin Above Water 1,000.00$             

Pneumatically Placed Mortar 164,000.00$        

Subtotal = 166,700.00$        

Preparation of Cracks:

Assume one 10' crack per substructure element

Avg Crack Length = 10.00 ft, per substr element (assumed)

# of Piers = 39

# of Abutments = 2

Total Crack Length = 410 ft

Unit Cost = 4.00$                    per LF

Total Cost = 1,700.00$             

Epoxy Resin Above Water:

Coverage = 90 LF of cracks per gallon of epoxy

Total Epoxy = 4.60 GAL

Unit Cost = 200.00$                per GAL

Total Cost = 1,000.00$             

Pneumatically Placed Mortar:

Assume one 2'x2' patch per substructure element

Avg Patch Area = 4.00 SF, per substr element (assumed)

# of Piers = 39

# of Abutments = 2

Total Crack Length = 164 ft

Unit Cost = 1,000.00$             per LF

Total Cost = 164,000.00$        

Cost Per Bridge



Pedestrian and Bicycle Only

Cost per Span

Structural Steel $18,000.00

Engineered Falsework $0.00

Class AA Concrete $59,000.00

Epoxy Coated Reinforcing Steel $13,000.00

Sealed Expansion Joint $700.00

Sealer Crack Preparation and Resin $1,000.00

Saw Cut Grooving $0.00

Pedestrian Railing $13,600.00

Subtotal per span = $105,300.00

15% Contingency = $15,800.00

Total per span = $121,100.00

No. of Truss Spans = 38

TOTAL = $4,601,800.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Truss Members:

Gusset Plates = 0 lb no gusset plate replacement per Div. 4

0 lb per span

$5.00 / lb, incl. rivet removal & hole reaming

$0.00 per span

Stringers:

Assume 1 - W18x50 @ 20 ft. = 1000 lb per span (to cover plating cost)

Connections (10%) = 100 lb

1100 lb per span

$4.00 / lb, incl. exist. beam removal

$4,400.00 per span

Interior Floor Beams:

Assume 1 - W33x118 @ 26 ft. = 3068 lb per span (to cover plating cost)

Connections (10%) = 310 lb

3378 lb per span

$4.00 / lb, incl. exist. beam removal

$13,600.00 per span

Total Structural Steel = $18,000.00 per span

Alternative B, Option 2 -  Bridge 'A' Truss Rehabilitation



Engineered Falsework:

All gusset plates replaced $0.00 per span

Class AA Concrete:

thick = 7.50 in (match existing)

width = 25.00 ft

length of span = 101.83 ft

volume = 59.00 CY per span

$1,000.00 / CY, incl. exist. deck removal

$59,000.00 per span

Epoxy Coated Reinforcing Steel:

200 lb / CY  concrete (assumed)

11800 lb per span

$1.10 / lb

$13,000.00 per span

Sealed Expansion Joint:

Length = 25.00 ft

Joints = 1 per span

25.00 ft per span

$25.00 / ft

$700.00 per span

Sealer Crack Preparation and Resin:

Length = 25.00 ft

Joints = 5 per span

125.00 ft per span

$8.00 / ft

$1,000.00 per span

Saw Cut Grooving:

Length = 271.55 sq. yd. per span

$0.00 / sq. yd., deck will be tined instead

$0.00 per span

Pedestrian Railing:

Assume 3 - 2"x1" plates per side = 4100.00 lb provide min. opening of 6"

Connections (10%) = 410 lb

4510 lb per span

$3.00 / lb

$13,600.00 per span



Alternative B, Options 1,2,3 -  Bridge 'A' Painting for Pedestrian Bridge

Cost for Painting listed here are in addition to costs determined in Pedestrian / Bicycle rehabilitation.

Painting Bridge for Pedestrian Use

    Painting Existing Structures

    Collection and Handling of Waste

Total Cost =

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Painting / Waste will be estimated based on surface area in sq. ft.

Truss Spans Summary:

(Surface areas calculated below summary)

Top Chord L0-U1: 761.25 sq ft

Top Chord U1-U2: 677.36 sq ft

Top Chord U2-U2: 337.00 sq ft

Bottom Chord L0-L1: 524.43 sq ft

Bottom Chord L1-L2: 524.43 sq ft

Bottom Chord L2-L2: 262.15 sq ft

Vertical L1-U1: 171.74 sq ft

Vertical L2-U2: 204.45 sq ft

Diagonal U1-L2: 308.41 sq ft

Diagonal U2-L2: 323.59 sq ft

Railing: 1141.73 sq ft

Stringers: 2627.83 sq ft

Interior Floor Beam: 699.79 sq ft

End Floor Beam: 422.24 sq ft

Total per Truss = 8986.39 sq ft

No. of Truss Spans = 38

Total = 341482.89 sq ft 2,067,600.00$   

Approach Spans Summary:

(Surface areas calculated below summary)

Approach Span Beams: 1346.97

Approach Span Inter. Diaph: 77.79

Approach Span End Diaph: 109.79

Total per Span = 1534.55 sq ft

No. of Approach Spans = 2

Total = 3069.11 sq ft

Bridge Painting Surface Area = 344,600     sq ft

Cost Per Bridge

1,654,080.00$           

413,520.00$               

2,067,600.00$           



Members per Truss (one side of span)

Top Chord L0-U1: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 4 channels Count = 2

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 22.59 ft

tf = 0.625 in S.A. = 67.77 sq ft

Perim = 41.55 in

L = 22.59 ft

S.A. = 312.85 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 380.62 sq ft

Top Chord U1-U2: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 4 channels Count = 2

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 20.10 ft

tf = 0.625 in S.A. = 60.30 sq ft

Perim = 41.55 in

L = 20.10 ft

S.A. = 278.38 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 338.68 sq ft

Top Chord U2-U2: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 2 channels Count = 1

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 20.00 ft

tf = 0.625 in S.A. = 30.00 sq ft

Perim = 41.55 in

L = 20.00 ft

S.A. = 138.50 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 168.50 sq ft

Bottom Chord L0-L1: 

2-C15"@33.9# 1-PL 5/16"x8"

Count = 4 channels Count = 32 approx.

d = 12.00 in t = 0.31 in

tw = 0.510 in w = 8.000 in

bf = 3.170 in L = 1.46 ft

tf = 0.500 in S.A. = 31.15 sq ft

Perim = 34.66 in

L = 20.00 ft

S.A. = 231.07 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 262.21 sq ft



Bottom Chord L1-L2: 

2-C12"@30# PL 5/16"x8"

Count = 4 channels Count = 32 approx.

d = 12.00 in t = 0.31 in

tw = 0.510 in w = 8.000 in

bf = 3.170 in L = 1.46 ft

tf = 0.500 in S.A. = 31.15 sq ft

Perim = 34.66 in

L = 20.00 ft

S.A. = 231.07 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 262.21 sq ft

Bottom Chord L2-L2: 

2-C12"@40# PL 5/16"x8"

Count = 2 channels Count = 16 approx.

d = 12.00 in t = 0.31 in

tw = 0.755 in w = 8.000 in

bf = 3.415 in L = 1.46 ft

tf = 0.750 in S.A. = 15.57 sq ft

Perim = 34.65 in

L = 20.00 ft

S.A. = 115.50 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 131.07 sq ft

Vertical L1-U1: 

10"I @37#

Count = 2 Count = 0 approx.

d = 9.88 in t = 0.00 in

tw = 0.306 in w = 0.000 in

bf = 7.978 in L = 0.00 ft

tf = 0.498 in S.A. = 0.00 sq ft

Perim = 49.07 in

L = 10.50 ft

S.A. = 85.87 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 85.87 sq ft

Vertical L2-U2: 

10"I @37#

Count = 2 Count = 0 approx.

d = 9.88 in t = 0.00 in

tw = 0.306 in w = 0.000 in

bf = 7.978 in L = 0.00 ft

tf = 0.498 in S.A. = 0.00 sq ft

Perim = 49.07 in

L = 12.50 ft

S.A. = 102.23 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 102.23 sq ft



Diagonal U1-L2: 

10"I @23#

Count = 2 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 5.750 in L = 0.00 ft

tf = 0.390 in S.A. = 0.00 sq ft

Perim = 40.96 in

L = 22.59 ft

S.A. = 154.21 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 154.21 sq ft

Diagonal U2-L2: 

10"I @21#

Count = 2 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 5.750 in L = 0.00 ft

tf = 0.340 in S.A. = 0.00 sq ft

Perim = 41.16 in

L = 23.58 ft

S.A. = 161.79 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 161.79 sq ft

Railing:

6"H @20# 1"x2" plate

Count = 2 Count = 3

d = 6.00 in t = 1.00 in

tw = 0.250 in w = 2.000 in

bf = 5.938 in L = 100.00 ft

tf = 0.375 in S.A. = 8.33 sq ft

Perim = 33.75 in

L = 100.00 ft

S.A. = 562.53 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 570.87 sq ft

Stringers: 

18"I @55#

Count = 25 Count = 0 approx.

d = 18.12 in t = 0.00 in

tw = 0.390 in w = 0.000 in

bf = 7.532 in L = 0.00 ft

tf = 0.630 in S.A. = 0.00 sq ft

Perim = 63.07 in

L = 20.00 ft

S.A. = 2627.83 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 2627.83 sq ft



Interior Floor Beam: 

33"I @132#

Count = 3 Count = 0 approx.

d = 33.15 in t = 0.00 in

tw = 0.580 in w = 0.000 in

bf = 11.510 in L = 0.00 ft

tf = 0.880 in S.A. = 0.00 sq ft

Perim = 107.66 in

L = 26.00 ft

S.A. = 699.79 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 699.79 sq ft

End Floor Beam: 

30"I @108#

Count = 2 Count = 0 approx.

d = 29.82 in t = 0.00 in

tw = 0.548 in w = 0.000 in

bf = 10.484 in L = 0.00 ft

tf = 0.760 in S.A. = 0.00 sq ft

Perim = 97.44 in

L = 26.00 ft

S.A. = 422.24 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 422.24 sq ft

Members per Approach Span

Approach Span Beams: 

27"I @91#

Count = 5 Count = 0 approx.

d = 26.84 in t = 0.00 in

tw = 0.483 in w = 0.000 in

bf = 9.983 in L = 0.00 ft

tf = 0.712 in S.A. = 0.00 sq ft

Perim = 89.80 in

L = 36.00 ft

S.A. = 1346.97 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 1346.97 sq ft

Approach Span Inter. Diaph: 

10"I @21#

Count = 4 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 5.750 in L = 0.00 ft

tf = 0.340 in S.A. = 0.00 sq ft

Perim = 41.16 in

L = 5.67 ft

S.A. = 77.79 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 77.79 sq ft



Approach Span End Diaph: 

C10"@15.3#

Count = 8 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 2.600 in L = 0.00 ft

tf = 0.438 in S.A. = 0.00 sq ft

Perim = 29.05 in

L = 5.67 ft

S.A. = 109.79 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 109.79 sq ft



State Job Piece No. 26360(04)

US-281 over the South Canadian River

Superstructure Rehabilitation - Truss Spans (38 Spans) Per Span Total % Total

Structural Steel $234,000.00 $8,892,000.00 41.0%

Precast Deck Panels $46,000.00 $1,748,000.00 8.1%

Ultra High Performance Concrete $22,000.00 $836,000.00 3.9%

Sealed Expansion Joint $3,000.00 $114,000.00 0.5%

Sealer Crack Preparation and Resin $1,000.00 $38,000.00 0.2%

Ornamental Railing $31,000.00 $1,178,000.00 5.4%

15% Contingency $51,000.00 $1,938,000.00 8.9%

$388,000.00 $14,744,000.00 67.9%

Superstructure Rehabilitation - Approach Spans (2 Spans) Per Span Total % Total

Structural Steel $32,000.00 $64,000.00 0.3%

Class AA Concrete $16,000.00 $32,000.00 0.1%

Epoxy Coated Reinforcing Steel $4,000.00 $8,000.00 0.0%

Sealed Expansion Joint $7,000.00 $14,000.00 0.1%

Approach Slab $16,000.00 $32,000.00 0.1%

Ornamental Railing $21,000.00 $42,000.00 0.2%

15% Contingency $15,000.00 $30,000.00 0.1%

$111,000.00 $222,000.00 1.0%

Truss Painting (38 Spans) Per Span Total % Total

Painting Existing Structures $20,000.00 $760,000.00 3.5%

Collection and Handling of Waste $5,000.00 $190,000.00 0.9%

15% Contingency $4,000.00 $152,000.00 0.7%

$29,000.00 $1,102,000.00 5.1%

Substructure Rehabilitation (2 Abutments, 39 Piers) Total % Total

Class A Concrete $771,000.00 3.6%

Epoxy Coated Reinforcing Steel $166,000.00 0.8%

Steel Piles $51,000.00 0.2%

Bearing Assemblies $360,000.00 1.7%

Removal of Substructure $440,000.00 2.0%

15% Contingency $269,000.00 1.2%

$2,057,000.00 9.5%

Total % Total

Removal of Existing Superstructutre / Resetting Truss (~ $25/sf) $2,570,000.00 11.8%

Roadway  (asphalt taper to match existing grade) $250,000.00 1.2%

Traffic Control  (road closure and detour) $500,000.00 2.3%

Utility Relocation  (fiber optic lines on bridge) $200,000.00 0.9%

$21,645,000.00

TOTAL = $21,700,000.00

$211 per sq ft

26' x 3,950' = 102,700.00              sq ft

Preliminary Bridge Construction Cost Estimate

Alternative E, Option 1 - New Superstructure on Existing Piers, 24 ft. Clear Roadway



Cost per Span

Structural Steel $234,000.00

Precast Deck Panels $46,000.00

Ultra High Performance Concrete $22,000.00

Sealed Expansion Joint $3,000.00

Sealer Crack Preparation and Resin $1,000.00

Ornamental Railing $31,000.00

Subtotal per span = $337,000.00

15% Contingency = $51,000.00

Total per span = $388,000.00

No. of Truss Spans = 38

TOTAL = $14,744,000.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Truss Members:

Gusset Plates = 200 lb assume minor repairs per span

200 lb per span

$10.00 / lb, incl. rivet removal & hole reaming

$2,000.00 per span

Steel Beams:

3 - W40x324 @ 101'-6" 98658 lb per span

Connections (10%) = 9870 lb

108528 lb per span

$2.00 / lb

$217,100.00 per span

Diaphragms / Bracing:

Between Beams: MC18x42.7

Count = 12 each span, between beams at 20 ft panel points

Length = 9.75 ft

Weight = 4996 lb

Beam to Truss: MC18x42.7

Count = 12 each span, exterior beams at 20 ft panel points

Length = 2.75 ft

Weight = 1409 lb

Superstructure Rehabilitation - Truss Spans



Total = 6405 lb

Connections (10%) = 650 lb

7055 lb per span

$2.00 / lb

$14,200.00 per span

Total Structural Steel = $233,300.00 per span

Precast Deck Panels:

Thick = 8.00 in (match existing)

Width = 24.00 ft, 26' out-out with 3 @ 8" UHPC channels at beams

Length = 8.00 ft

Count = 12

Volume = 60.70 CY per span

$750.00 / CY incl. reinforcing steel and erection

$45,600.00 per span

Ultra High Performance Concrete:

Along Beams (Longit): 

Count = 36

Width = 8.00 in

Length = 8.00 ft

Volume = 128.00 cu ft

Between Panels (Transv):

Count = 11

Width = 4.00 in

Length = 26.00 ft

Volume = 63.56 cu ft

At Piers (Transv):

Width = 2.08 in, span length - panels and UHPC - 1" exp. jt.

Length = 26.00 ft

Volume = 3.01 cu ft

Total Volume = 7.30 CY per span

$3,000.00 / CY

$21,900.00 per span

Sealed Expansion Joint:

Length = 26.00 ft

Joints = 0.33 per span

8.67 ft per span

$250.00 / ft

$2,200.00 per span



Sealer Crack Preparation and Resin:

Length = 26.00 ft

Joints = 0.667 per span

17.33 ft per span

$5.00 / ft

$100.00 per span

Ornamental Railing:

Length = 101.83 ft, per side

203.67 ft per span

$150.00 / ft

$30,600.00 per span



Cost Per Span

Structural Steel $32,000.00

Class AA Concrete $16,000.00

Epoxy Coated Reinforcing Steel $4,000.00

Sealed Expansion Joint $7,000.00

Sealer Crack Preparation and Resin $0.00

Approach Slab $16,000.00

Ornamental Railing $21,000.00

Subtotal per span = $96,000.00

15% Contingency = $15,000.00

Total per span = $111,000.00

No. of Approach spans 2

TOTAL = $222,000.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Structural Steel:

Steel Beams:

3 - W30x99 @ 40' 11880 lb per span

Connections (10%) = 1190 lb

13070 lb per span

$2.00 / lb

$26,200.00 per span

Diaphragms / Bracing:

Between Beams: MC18x42.7

Count = 6 each span, between beams

Length = 9.75 ft

Weight = 2498 lb

Connections (10%) = 250 lb

2748 lb per span

$2.00 / lb

$5,500.00 per span

Total Structural Steel = $31,700.00 per span

Superstructure Rehabilitation - Approach Spans



Class AA Concrete:

Span Length = 40.00 ft

Slab Width = 26.00 ft

Slab Depth = 0.67 ft (match existing)

Concrete Vol = 25.70 CY per span

Unit Cost = $600.00 per CY

Total Cost = $15,500.00 per span

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 150 lb/CY concrete (assumed

Steel Wt = 3900 LB per span

Unit Cost = $1.00 per LB

Total Cost = $3,900.00

Sealed Expansion Joint:

 Length = 26.00 ft

# of Joints = 1 per span

Joint Length = 26 LF per span

Unit Cost = $250.00 per LF

Total Cost = $6,500.00 per span

Sealer Crack Preparation and Resin:

 Length = 0.00 ft

# of Joints = 1 per span

Joint Length = 0 LF per span

Unit Cost = $10.00 per LF

Total Cost = $0.00 per span

Approach Slab

Length = 30.00 ft

Width = 26.00 ft

Area = 86.67 SY per appr

$180.00 per SY

Total Cost = $15,600.00 SY per appr

Ornamental Railing:

Approach Span Length = 80.00 LF per span 40' ea side

Approach Slab Length = 60.00 LF per appr

Total Length = 140.00 LF

Unit Cost = $150.00 per LF

Total Cost = $21,000.00 per span/slab



Truss Painting

Cost for Painting listed here are in addition to costs determined in Pedestrian / Bicycle rehabilitation.

Painting Bridge for Pedestrian Use

Painting Existing Structures

Collection and Handling of Waste

Subtotal per span = 

15% Contingency = 

Total per span = 

No. of Truss Spans = 

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Painting / Waste will be estimated based on surface area in sq. ft.

Truss Spans Summary:

(Surface areas calculated below summary)

Top Chord L0-U1: 761.25 sq ft

Top Chord U1-U2: 677.36 sq ft

Top Chord U2-U2: 337.00 sq ft

Bottom Chord L0-L1: 524.43 sq ft

Bottom Chord L1-L2: 524.43 sq ft

Bottom Chord L2-L2: 262.15 sq ft

Vertical L1-U1: 171.74 sq ft

Vertical L2-U2: 204.45 sq ft

Diagonal U1-L2: 308.41 sq ft

Diagonal U2-L2: 323.59 sq ft

Total per Truss = 4094.80 sq ft

Bridge Painting Surface Area = 4,100          sq ft per Truss

No. of Truss Spans = 38

Total = 155602.22 sq ft

Bridge Painting Surface Area = 

$29,000.00

38

$1,102,000.00

Cost per Span

$20,000.00

$5,000.00

$25,000.00

$4,000.00



Members per Truss (one side of span)

Top Chord L0-U1: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 4 channels Count = 2

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 22.59 ft

tf = 0.625 in S.A. = 67.77 sq ft

Perim = 41.55 in

L = 22.59 ft

S.A. = 312.85 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 380.62 sq ft

Top Chord U1-U2: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 4 channels Count = 2

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 20.10 ft

tf = 0.625 in S.A. = 60.30 sq ft

Perim = 41.55 in

L = 20.10 ft

S.A. = 278.38 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 338.68 sq ft

Top Chord U2-U2: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 2 channels Count = 1

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 20.00 ft

tf = 0.625 in S.A. = 30.00 sq ft

Perim = 41.55 in

L = 20.00 ft

S.A. = 138.50 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 168.50 sq ft



Bottom Chord L0-L1: 

2-C15"@33.9# 1-PL 5/16"x8"

Count = 4 channels Count = 32 approx.

d = 12.00 in t = 0.31 in

tw = 0.510 in w = 8.000 in

bf = 3.170 in L = 1.46 ft

tf = 0.500 in S.A. = 31.15 sq ft

Perim = 34.66 in

L = 20.00 ft

S.A. = 231.07 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 262.21 sq ft

Bottom Chord L1-L2: 

2-C12"@30# PL 5/16"x8"

Count = 4 channels Count = 32 approx.

d = 12.00 in t = 0.31 in

tw = 0.510 in w = 8.000 in

bf = 3.170 in L = 1.46 ft

tf = 0.500 in S.A. = 31.15 sq ft

Perim = 34.66 in

L = 20.00 ft

S.A. = 231.07 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 262.21 sq ft

Bottom Chord L2-L2: 

2-C12"@40# PL 5/16"x8"

Count = 2 channels Count = 16 approx.

d = 12.00 in t = 0.31 in

tw = 0.755 in w = 8.000 in

bf = 3.415 in L = 1.46 ft

tf = 0.750 in S.A. = 15.57 sq ft

Perim = 34.65 in

L = 20.00 ft

S.A. = 115.50 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 131.07 sq ft

Vertical L1-U1: 

10"I @37#

Count = 2 Count = 0 approx.

d = 9.88 in t = 0.00 in

tw = 0.306 in w = 0.000 in

bf = 7.978 in L = 0.00 ft

tf = 0.498 in S.A. = 0.00 sq ft

Perim = 49.07 in

L = 10.50 ft

S.A. = 85.87 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 85.87 sq ft



Vertical L2-U2: 

10"I @37#

Count = 2 Count = 0 approx.

d = 9.88 in t = 0.00 in

tw = 0.306 in w = 0.000 in

bf = 7.978 in L = 0.00 ft

tf = 0.498 in S.A. = 0.00 sq ft

Perim = 49.07 in

L = 12.50 ft

S.A. = 102.23 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 102.23 sq ft

Diagonal U1-L2: 

10"I @23#

Count = 2 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 5.750 in L = 0.00 ft

tf = 0.390 in S.A. = 0.00 sq ft

Perim = 40.96 in

L = 22.59 ft

S.A. = 154.21 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 154.21 sq ft

Diagonal U2-L2: 

10"I @21#

Count = 2 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 5.750 in L = 0.00 ft

tf = 0.340 in S.A. = 0.00 sq ft

Perim = 41.16 in

L = 23.58 ft

S.A. = 161.79 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 161.79 sq ft



Cost for Bridge

Class A Concrete $771,000.00

Epoxy Coated Reinforcing Steel $166,000.00

Steel Piles $51,000.00

Bearing Assemblies $360,000.00

Removal of Substructure $440,000.00

Subtotal = $1,788,000.00

15% Contingency = $269,000.00

TOTAL = $2,057,000.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Class A Concrete:

Abutments:

Volume = 22.20 CY, per Abutment from County Stds. 26' clr rdwy

No. of Abuts = 2

Total Abut Volume = 44.40 CY

Piers:

Pier Cap Length = 32.50 ft

Pier Cap Width = 5.00 ft

Pier Cap Depth = 4.50 ft

Volume = 27.08 CY per pier

No. of Piers = 39

Total Pier Volume = 1056.30 CY

Total Class A Concrete = 1100.70 CY

$700.00 / CY, including removal

$770,500.00

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 150 lb/CY concrete (assumed)

Steel Wt = 165200 lb

$1.00 per LB

$165,200.00

Substructure Rehabilitation



Steel Piles:

No. per Abutment = 7 per abut

Estimated Length = 60 ft each

Total Pile Length = 420 ft per abut

$60.00 per lf, driven

$50,400.00

Bearing Assemblies:

No. per Abutment = 3 ea

No. per Pier = 6 ea

Total Bearing Assemblies = 240

$1,500.00 per ea

$360,000.00

Removal of Substructure:

Pier Removal = $10,000.00 per pier, columns and partial webwall

No. of Piers = 39

Abutment Removal = $25,000.00 per abutment

No. of Abuts = 2

Total Removal = $440,000.00



State Job Piece No. 26360(04)

US-281 over the South Canadian River

3/9/2020

Superstructure Rehabilitation - Truss Spans (38 Spans) Per Span Total % Total

Structural Steel $273,000.00 $10,374,000.00 39.8%

Full-Depth Precast Deck Panels $51,000.00 $1,938,000.00 7.4%

Ultra High Performance Concrete $50,000.00 $1,900,000.00 7.3%

Sealed Expansion Joint $3,000.00 $114,000.00 0.4%

Sealer Crack Preparation and Resin $1,000.00 $38,000.00 0.1%

Ornamental Railing $31,000.00 $1,178,000.00 4.5%

15% Contingency $62,000.00 $2,356,000.00 9.0%

$471,000.00 $17,898,000.00 68.7%

Superstructure Rehabilitation - Approach Spans (2 Spans) Per Span Total % Total

Structural Steel $45,000.00 $90,000.00 0.3%

Full-Depth Precast Deck Panels $21,000.00 $42,000.00 0.2%

Ultra High Performance Concrete $22,000.00 $44,000.00 0.2%

Sealed Expansion Joint $8,000.00 $16,000.00 0.1%

Approach Slab $19,000.00 $38,000.00 0.1%

Ornamental Railing $22,000.00 $44,000.00 0.2%

15% Contingency $21,000.00 $42,000.00 0.2%

$158,000.00 $316,000.00 1.2%

Truss Painting (38 Spans) Per Span Total % Total

Painting Existing Structures $20,000.00 $760,000.00 2.9%

Collection and Handling of Waste $5,000.00 $190,000.00 0.7%

15% Contingency $4,000.00 $152,000.00 0.6%

$29,000.00 $1,102,000.00 4.2%

Substructure Rehabilitation (2 Abutments, 39 Piers) Total % Total

Class A Concrete $880,000.00 3.4%

Epoxy Coated Reinforcing Steel $189,000.00 0.7%

Steel Piles $51,000.00 0.2%

Bearing Assemblies $480,000.00 1.8%

Removal of Substructure $440,000.00 1.7%

15% Contingency $306,000.00 1.2%

$2,346,000.00 9.0%

Total % Total

Removal of Existing Superstructutre / Resetting Truss (~ $25/sf) $2,570,000.00 9.9%

Roadway  (asphalt taper to match existing grade) $250,000.00 1.0%

Traffic Control  (road closure and detour) $500,000.00 1.9%

Mobilization $1,065,000.00 4.1%

$26,047,000.00

TOTAL = $26,050,000.00

$216 per sq ft

30.58' x 3951.33' = 120,832.00              sq ft

Preliminary Bridge Construction Cost Estimate

Alternative E, Option 2 - New Superstructure on Existing Piers, 28 ft. Clear Roadway



Cost per Span

Full-Depth Panels

Structural Steel $273,000.00

Full-Depth Precast Deck Panels $51,000.00

Partial-Depth Precast Deck Panels

Ultra High Performance Concrete $50,000.00

Class AA Concrete

Epoxy Coated Reinforcing Steel

Sealed Expansion Joint $3,000.00

Sealer Crack Preparation and Resin $1,000.00

Ornamental Railing $31,000.00

Subtotal per span = $409,000.00

15% Contingency = $62,000.00

Total per span = $471,000.00

No. of Truss Spans = 38

TOTAL = $17,898,000.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Span Length = 101.833 ft

Structural Steel:

Truss Members:

Gusset Plates = 200 lb assume minor repairs per span

200 lb per span

$10.00 / lb, incl. rivet removal & hole reaming

$2,000.00 per span

Steel Beams:

No. of Beam Lines = 4

Beam Weight = 280 plf W36x280

Total Beam Weight = 113680 lb per span

Connections (10%) = 11370 lb

125050 lb per span

$2.00 / lb

$250,100.00 per span

Diaphragms / Bracing:

Between Beams: MC18x42.7

Count = 18 each span, between beams at 20 ft panel points

Length = 8.194 ft

Weight = 6298 lb

Beam to Truss: MC18x42.7

Count = 18 each span, exterior beams at 20 ft panel points

Length = 4 ft

Weight = 3074 lb

Superstructure Rehabilitation - Truss Spans



Total = 9372.65 lb

Connections (10%) = 940 lb

10312.65 lb per span

$2.00 / lb

$20,700.00 per span

Total Structural Steel = $272,800.00 per span

Full-Depth Precast Deck Panels:

Clear Roadway = 28.00 ft

Thick = 8.00 in (match existing)

Width = 26.583 ft, out-out with 4 UHPC channels at beams

Rail Pedestal Thickness = 9.00 in (TxDOT T1W)

Rail Pedestal Width = 14.00 in (TxDOT T1W)

Length = 7.75 ft

Count = 12

Volume = 67.10 CY per span

$750.00 / CY incl. reinforcing steel and erection

$50,400.00 per span

Ultra High Performance Concrete:

Along Beams (Longit): 

Count = 48 beams x panels

Closure Pour Flange Width = 12.00 in

Length = 7.75 ft

Volume = 248.00 cu ft

Between Panels (Transv):

Count = 11

Width = 8.00 in

Out-Out Length = 30.583 ft

Rail Pedestal Area = 0.875 sq ft, each pedestal

Volume = 162.35 cu ft

At Piers (Transv):

Width = 17.00 in, span length - panels and UHPC - 1" exp. jt.

Length = 30.58 ft

Rail Pedestal Area = 0.875 sq ft, each pedestal

Volume = 31.36 cu ft

Total Volume = 16.40 CY per span

$3,000.00 / CY

$49,200.00 per span

Partial-Depth Precast Deck Panels:

Clear Roadway = 28.00 ft

Out-Out Length = 30.583 ft

Beam Spacing = 8.50 ft

Deck Overhang = 2.542 ft



Between Beams: 

Closure Pour Flange Width = 12.000 in

Length b/w Beams = 7.50 ft

Panel Thick b/w Beams = 4.00 in

Area = 7.50 sq ft

Overhang: 

Full-Depth Thickness = 8.00 in

Overhang Area = 2.72 sq ft

1/2 Outside Beam Spacing = 2.50 sq ft

Rail Pedestal Thickness = 9.00 in (TxDOT T1W)

Rail Pedestal Width = 14.00 in (TxDOT T1W)

Rail Pedestal Area = 1.75 sq ft

Total Area = 14.47 sq ft

Length = 7.75 ft

Count = 12

Volume = 49.90 CY per span

$750.00 / CY incl. reinforcing steel and erection

$37,500.00 per span

Class AA Concrete (Closure Pours):

Along Beams (Longit): 

Count = 48 beams x panels

Closure Pour Flange Width = 12.00 in

Between Beams (Longit):

Count = 12 panels

Width = 15.000 ft

Thickness = 4.00 in

Total Longitudinal:

Length = 7.75 ft

Volume = 713.00 cu ft

Between Panels (Transv):

Count = 11

Width = 8.00 in

Out-Out Length = 30.583 ft

Rail Pedestal Area = 1.750 sq ft

Volume = 162.35 cu ft

At Piers (Transv):

Width = 17.00 in, span length - panels and transv. jt - 1" exp. jt.

Length = 30.58 ft

Rail Pedestal Area = 1.750 sq ft

Volume = 31.36 cu ft

Total Class AA Volume = 33.60 CY per span

$500.00 / CY

$16,800.00 per span



Epoxy Rebar (Closure Pours):

Steel/Concrete Ratio = 125 lb/CY concrete (assumed)

Steel Wt = 4200 lb

$1.00 per LB

$4,200.00 per span

Class AA Concrete (CIP Deck):

Out-Out Width = 30.583 ft

Length = 101.75 ft, span length - 1" exp. Jt.

Deck Thickness = 8.00 in

Haunch Depth = 1.00 in

Rail Pedestal Area = 1.750 sq ft

Deck Volume = 85.20 CY,  16" flange width assumed

$650.00 / CY

$55,400.00 per span

Epoxy Rebar (Traditional Deck):

Steel/Concrete Ratio = 225 lb/CY concrete (assumed)

Steel Wt = 19200 lb

$1.00 per LB

$19,200.00 per span

Sealed Expansion Joint:

Length = 30.58 ft

Joints = 0.333 per span

10.19 ft per span

$250.00 / ft

$2,600.00 per span

Sealer Crack Preparation and Resin:

Length = 30.583 ft

Joints = 0.667 per span

20.39 ft per span

$5.00 / ft

$200.00 per span

Ornamental Railing:

Length = 101.833 ft, per side

203.667 ft per span

$150.00 / ft

$30,600.00 per span



Cost per Span

Full-Depth Panels

Structural Steel $45,000.00

Full-Depth Precast Deck Panels $21,000.00

Partial-Depth Precast Deck Panels

Ultra High Performance Concrete $22,000.00

Class AA Concrete

Epoxy Coated Reinforcing Steel

Sealed Expansion Joint $8,000.00

Sealer Crack Preparation and Resin $0.00

Approach Slab $19,000.00

Ornamental Railing $22,000.00

Subtotal per span = $137,000.00

15% Contingency = $21,000.00

Total per span = $158,000.00

No. of Approach spans 2

TOTAL = $316,000.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Span Length = 40.833 ft

Structural Steel:

Steel Beams:

No. of Beam Lines = 4

Beam Weight = 99 plf W30x99

Total Beam Weight = 16038 lb per span

Connections (10%) = 1610 lb

17648 lb per span

$2.00 / lb

$35,300.00 per span

Diaphragms / Bracing:

Between Beams: MC18x42.7

Count = 3 each span, between beams

Length = 32.630 ft

Weight = 4180 lb

Connections (10%) = 420 lb

4600 lb per span

$2.00 / lb

$9,200.00 per span

Total Structural Steel = $44,500.00 per span

Superstructure Rehabilitation - Approach Spans



Full-Depth Precast Deck Panels:

Clear Roadway = 28.00 ft

Thick = 8.00 in (match existing)

Width = 27.167 ft, out-out with 4 UHPC channels at beams

Rail Pedestal Thickness = 9.00 in (TxDOT T66)

Rail Pedestal Width = 17.50 in (TxDOT T66)

Length = 7.333 ft

Count = 5

Volume = 27.60 CY per span

$750.00 / CY incl. reinforcing steel and erection

$20,700.00 per span

Ultra High Performance Concrete:

Along Beams (Longit): 

Count = 20

Closure Pour Flange Width = 12.00 in

Length = 7.33 ft

Volume = 97.77 cu ft

Between Panels (Transv):

Count = 4

Width = 8.00 in

Out-Out Length = 31.167 ft

Rail Pedestal Area = 1.094 sq ft, each pedestal

Volume = 61.24 cu ft

At Pier and Abutment (Transv):

Width at Pier = 8.50 in, from Truss Span

Width at Abutment = 8.52 in, span length - panels and UHPC - 1" exp. jt. - Pier width

Length = 31.17 ft

Rail Pedestal Area = 1.094 sq ft, each pedestal

Volume = 32.57 cu ft

Total Volume = 7.10 CY per span

$3,000.00 / CY

$21,300.00 per span

Partial-Depth Precast Deck Panels:

Clear Roadway = 28.00 ft

Out-Out Length = 31.167 ft

Beam Spacing = 8.50 ft

Deck Overhang = 2.833 ft

Between Beams: 

Closure Pour Flange Width = 12.000 in

Length b/w Beams = 7.50 ft

Panel Thick b/w Beams = 4.00 in

Area = 7.50 sq ft

Overhang: 

Full-Depth Thickness = 8.00 in

Overhang Area = 3.11 sq ft

1/2 Outside Beam Spacing = 2.50 sq ft

Rail Pedestal Thickness = 9.00 in (TxDOT T66)

Rail Pedestal Width = 17.50 in (TxDOT T66)

Rail Pedestal Area = 2.188 sq ft



Total Area = 15.30 sq ft

Length = 7.333 ft

Count = 5

Volume = 20.80 CY per span

$750.00 / CY incl. reinforcing steel and erection

$15,600.00 per span

Class AA Concrete (Closure Pours):

Along Beams (Longit): 

Count = 20 beams x panels

Closure Pour Flange Width = 12.00 in

Between Beams (Longit):

Count = 5 panels

Width = 15.000 ft

Thickness = 4.00 in

Total Longitudinal:

Length = 7.333 ft

Volume = 281.10 cu ft

Between Panels (Transv):

Count = 4

Width = 8.00 in

Out-Out Length = 31.167 ft

Rail Pedestal Area = 2.188 sq ft

Volume = 61.24 cu ft

At Pier and Abutment (Transv):

Width at Pier = 8.50 in, from Truss Span

Width at Abutment = 8.52 in, span length - panels and UHPC - 1" exp. jt. - Pier width

Length = 31.167 ft

Rail Pedestal Area = 2.188 sq ft

Volume = 32.57 cu ft

Total Class AA Volume = 13.90 CY per span

$500.00 / CY

$7,000.00 per span

Epoxy Rebar (Closure Pours):

Steel/Concrete Ratio = 125 lb/CY concrete (assumed)

Steel Wt = 1800 lb

$1.00 per LB

$1,800.00 per span

Class AA Concrete (CIP Deck):

Out-Out Width = 31.167 ft

Span Length = 40.75 ft, span length - 1" exp. Jt.

Deck Thickness = 8.00 in

Haunch Depth = 1.00 in

Rail Pedestal Area = 2.188 sq ft

Deck Volume = 35.40 CY,  16" flange width assumed

Unit Cost = $600.00 per CY

Total Cost = $21,300.00 per span



Epoxy Rebar (Traditional Deck):

Steel/Concrete Ratio = 225 lb/CY concrete (assumed)

Steel Wt = 8000 LB per span

Unit Cost = $1.00 per LB

Total Cost = $8,000.00

Sealed Expansion Joint:

 Length = 31.17 ft

# of Joints = 1 per span

Joint Length = 31.167 LF per span

Unit Cost = $250.00 per LF

Total Cost = $7,800.00 per span

Sealer Crack Preparation and Resin:

 Length = 0.00 ft

# of Joints = 1 per span

Joint Length = 0 LF per span

Unit Cost = $10.00 per LF

Total Cost = $0.00 per span

Approach Slab

Length = 30.00 ft

Width = 31.167 ft

Area = 103.89 SY per appr

$180.00 per SY

Total Cost = $18,700.00 SY per appr

Ornamental Railing:

Approach Span Length = 81.67 LF per span 40' ea side

Approach Slab Length = 60.00 LF per appr

Total Length = 141.67 LF

Unit Cost = $150.00 per LF

Total Cost = $21,300.00 per span/slab



Truss Painting

Cost for Painting listed here are in addition to costs determined in Pedestrian / Bicycle rehabilitation.

Painting Bridge for Pedestrian Use

Painting Existing Structures

Collection and Handling of Waste

Subtotal per span = 

15% Contingency = 

Total per span = 

No. of Truss Spans = 

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Painting / Waste will be estimated based on surface area in sq. ft.

Truss Spans Summary:

(Surface areas calculated below summary)

Top Chord L0-U1: 761.25 sq ft

Top Chord U1-U2: 677.36 sq ft

Top Chord U2-U2: 337.00 sq ft

Bottom Chord L0-L1: 524.43 sq ft

Bottom Chord L1-L2: 524.43 sq ft

Bottom Chord L2-L2: 262.15 sq ft

Vertical L1-U1: 171.74 sq ft

Vertical L2-U2: 204.45 sq ft

Diagonal U1-L2: 308.41 sq ft

Diagonal U2-L2: 323.59 sq ft

Total per Truss = 4094.80 sq ft

Bridge Painting Surface Area = 4,100          sq ft per Truss

No. of Truss Spans = 38

Total = 155602.22 sq ft

Bridge Painting Surface Area = 

$29,000.00

38

$1,102,000.00

Cost per Span

$20,000.00

$5,000.00

$25,000.00

$4,000.00



Members per Truss (one side of span)

Top Chord L0-U1: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 4 channels Count = 2

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 22.59 ft

tf = 0.625 in S.A. = 67.77 sq ft

Perim = 41.55 in

L = 22.59 ft

S.A. = 312.85 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 380.62 sq ft

Top Chord U1-U2: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 4 channels Count = 2

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 20.10 ft

tf = 0.625 in S.A. = 60.30 sq ft

Perim = 41.55 in

L = 20.10 ft

S.A. = 278.38 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 338.68 sq ft

Top Chord U2-U2: 

2-C15"@33.9# 1-PL 3/8"x18"

Count = 2 channels Count = 1

d = 15.00 in t = 0.38 in

tw = 0.400 in w = 18.000 in

bf = 3.400 in L = 20.00 ft

tf = 0.625 in S.A. = 30.00 sq ft

Perim = 41.55 in

L = 20.00 ft

S.A. = 138.50 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 168.50 sq ft



Bottom Chord L0-L1: 

2-C15"@33.9# 1-PL 5/16"x8"

Count = 4 channels Count = 32 approx.

d = 12.00 in t = 0.31 in

tw = 0.510 in w = 8.000 in

bf = 3.170 in L = 1.46 ft

tf = 0.500 in S.A. = 31.15 sq ft

Perim = 34.66 in

L = 20.00 ft

S.A. = 231.07 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 262.21 sq ft

Bottom Chord L1-L2: 

2-C12"@30# PL 5/16"x8"

Count = 4 channels Count = 32 approx.

d = 12.00 in t = 0.31 in

tw = 0.510 in w = 8.000 in

bf = 3.170 in L = 1.46 ft

tf = 0.500 in S.A. = 31.15 sq ft

Perim = 34.66 in

L = 20.00 ft

S.A. = 231.07 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 262.21 sq ft

Bottom Chord L2-L2: 

2-C12"@40# PL 5/16"x8"

Count = 2 channels Count = 16 approx.

d = 12.00 in t = 0.31 in

tw = 0.755 in w = 8.000 in

bf = 3.415 in L = 1.46 ft

tf = 0.750 in S.A. = 15.57 sq ft

Perim = 34.65 in

L = 20.00 ft

S.A. = 115.50 sq ft Perm = 2*d-2*tf+4*bf-2*tw

Total S.A. = 131.07 sq ft

Vertical L1-U1: 

10"I @37#

Count = 2 Count = 0 approx.

d = 9.88 in t = 0.00 in

tw = 0.306 in w = 0.000 in

bf = 7.978 in L = 0.00 ft

tf = 0.498 in S.A. = 0.00 sq ft

Perim = 49.07 in

L = 10.50 ft

S.A. = 85.87 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 85.87 sq ft



Vertical L2-U2: 

10"I @37#

Count = 2 Count = 0 approx.

d = 9.88 in t = 0.00 in

tw = 0.306 in w = 0.000 in

bf = 7.978 in L = 0.00 ft

tf = 0.498 in S.A. = 0.00 sq ft

Perim = 49.07 in

L = 12.50 ft

S.A. = 102.23 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 102.23 sq ft

Diagonal U1-L2: 

10"I @23#

Count = 2 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 5.750 in L = 0.00 ft

tf = 0.390 in S.A. = 0.00 sq ft

Perim = 40.96 in

L = 22.59 ft

S.A. = 154.21 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 154.21 sq ft

Diagonal U2-L2: 

10"I @21#

Count = 2 Count = 0 approx.

d = 10.00 in t = 0.00 in

tw = 0.240 in w = 0.000 in

bf = 5.750 in L = 0.00 ft

tf = 0.340 in S.A. = 0.00 sq ft

Perim = 41.16 in

L = 23.58 ft

S.A. = 161.79 sq ft Perm = 2*(d-2*tf)+4*bf-2*tw

Total S.A. = 161.79 sq ft



Cost for Bridge

Class A Concrete $880,000.00

Epoxy Coated Reinforcing Steel $189,000.00

Steel Piles $51,000.00

Bearing Assemblies $480,000.00

Removal of Substructure $440,000.00

Subtotal = $2,040,000.00

15% Contingency = $306,000.00

TOTAL = $2,346,000.00

Quanitity Calculations

Each pay item cost per span rounded up to nearest $100.

Class A Concrete:

Abutments:

Volume = 25.60 CY, per Abutment from County Stds. 32' clr rdwy

No. of Abuts = 2

Total Abut Volume = 51.20 CY

Piers:

Pier Cap Length = 37.08 ft

Pier Cap Width = 5.00 ft

Pier Cap Depth = 4.50 ft

Volume = 30.90 CY per pier

No. of Piers = 39

Total Pier Volume = 1205.30 CY

Total Class A Concrete = 1256.50 CY

$700.00 / CY, including removal

$879,600.00

Epoxy Coated Reinforcing Steel:

Steel/Concrete Ratio = 150 lb/CY concrete (assumed)

Steel Wt = 188500 lb

$1.00 per LB

$188,500.00

Substructure Rehabilitation



Steel Piles:

No. per Abutment = 7 per abut

Estimated Length = 60 ft each

Total Pile Length = 420 ft per abut

$60.00 per lf, driven

$50,400.00

Bearing Assemblies:

No. per Abutment = 4 ea

No. per Pier = 8 ea

Total Bearing Assemblies = 320

$1,500.00 per ea

$480,000.00

Removal of Substructure:

Pier Removal = $10,000.00 per pier, columns and partial webwall

No. of Piers = 39

Abutment Removal = $25,000.00 per abutment

No. of Abuts = 2

Total Removal = $440,000.00
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February 22, 2016 

 

Mr. Don Steel, P.E. 

CP&Y 

2000 N. Classen Blvd., Suite 1410 

Oklahoma City, OK 73106 

 

Re:  US-281 over the South Canadian River, Tower Bridge and RCB Hydraulic Analysis, Caddo 

County, OK 

 

Dear Mr. Steel, 

 

The purpose of this project is to replace the existing US-281 bridges crossing the South Canadian 

River in north Caddo County, Oklahoma.  This document describes the preliminary analysis of 

the hydrologic and hydraulic conditions for existing and proposed alternatives for the alignment 

study being performed by CP&Y.  This memo is submitted as requested to communicate our 

initial findings prior to developing the Preliminary Hydraulic Report for submittals to ODOT. 

 

Hydrology 

Bridge A 

The South Canadian River drainage basin originates in the Sangre de Cristo Mountains in north 

central New Mexico.  The USGS gage 07228500 is located at the bridge site with a total basin 

drainage area of 24,698 square miles (20,061 contributing).  Flows have been regulated by Lake 

Meredith since 1964.  The US-281 bridges over the South Canadian River is referred to as Bridge 

A as shown in Figure 1 and is located in a FEMA Zone A.  The flow rates for this bridge were 

determined by Flood Frequency Analysis from 47 years of records at the USGS gage Station - 

07228500  South Canadian River at Bridgeport, OK at the bridge site.  The gage records were 

entered into the U.S.G.S. program PeakFQ (Flood Frequency Analysis Based on Bulletin 17B) to 

estimate peak flows for the 50% Annual Chance (2-year) through 0.2% Annual Chance (500-year) 

recurrence intervals. 

Annual 

Exceedance 

Probability 

Flow 

(cfs) 

0.5 12,820 

0.2 12,820 

0.1 45,040 

0.04 68,940 

0.02 89,900 

0.01 113,400 

0.002 178,300 
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Bridge B 

The “Tower Bridge” is located approximately 1.5 miles south and west of the South Canadian 

River bridge as shown in Figure 1.  There are two tributaries that converge immediately upstream 

of the existing bridge.  The total drainage area to the bridge is 1.89 square miles and the flow rates 

developed from Streamstats are shown in the table below.  There are private ponds upstream the 

likely impact the flow rates at this bridge but they were not included in our analysis. 

Annual 

Exceedance 

Probability 

Flow 

(cfs) 

0.5 222 

0.2 512 

0.1 818 

0.04 1340 

0.02 1,740 

0.01 2,250 

0.002 3,690 

Bridge C 

A double 10 ft by 5 ft RCB is located approximately 2,300 ft south and west of the South Canadian 

River bridge as shown in Figure 1.  The USGS Streamstats program was used to determine the 

hydrology parameters and flow rates for the site.  The drainage area is 0.24 square miles and the 

flow rates are shown in the table below.   

Annual 

Exceedance 

Probability 

Flow 

(cfs) 

0.5 654 

0.2 152 

0.1 248 

0.04 415 

0.02 527 

0.01 698 

0.002 1,150 
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Existing Bridges 

Bridge A 

The existing US-281 bridge over the South Canadian River is often referred to as the “Bridgeport 

Bridge” or the “Pony Bridge.”  It was built in 1933 and consists of 38 “pony trusses”.  All the 

trusses are 100 feet in length except for the first and last span which are each 38 feet.  The existing 

pier width was modeled as 5.25 ft.   

The hydraulic capacity of the existing bridge is near the 0.2% Annual Chance (500-year) storm 

event for the minimum roadway overtopping elevation of 1384.2.  The low beam of the bridge is 

much higher than this elevation.  Immediately upstream of the bridge, the 1% Annual Chance 

(100-year) water surface elevation is 1382.61. 

Bridge B 

The “Tower Bridge” consists of fourteen steel spans of mostly varying lengths from 20 to 50 feet 

with a total length of approximately 430 feet.  The entirety of the substructure was not included in 

the models at this preliminary stage.  The existing water surface elevations do not get high enough 

to impact these structures.   

The hydraulic capacity of this bridge is much greater than needed as the 0.2% Annual Chance 

(500-year) flow is approximately 12 feet deep and the flow line to low chord of the bridge is over 

50 feet.  The existing 1% Annual Chance (100-year) water surface elevation is 1425.28. 

Bridge C 

As previously mentioned, the existing RCB structure is 10 feet wide by 5 feet high and filled with 

a significant amount of sediment.  There also appears to be a significant headcut downstream of 

the bridge that will need to be considered during the design phase of the project. 

Assuming the sediment was removed, this structure would not overtop in the 0.2% Annual Chance 

(500-year) storm event.   

Proposed Bridges 

Bridge A  

The Bridgeport Bridge over the South Canadian River has a small impact on the slope of the water 

surface profile indicating it is not a major restriction with significant control.  A replacement bridge 

should be similar in overall length and if possible, similar in the low chord elevation.  We modeled 

a proposed bridge with 39 spans of 100 feet in length on both proposed alignments.  Our 

preliminary analysis indicates that either of these bridges will work.  Although the upstream 

alignment may require additional bridge length. 

Bridge B 

As mentioned previously, the existing Tower bridge has excess hydraulic capacity.  Almost any 

replacement bridge span structure will be sufficient for hydraulic capacity.  As a cost effective 

design, an RCB structure would be a sufficient hydraulic design option.  The total combined 4% 
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Right-of-Way Cost Estimates



Highway: US 281 R/W Estimates

Design: All Options
Limits: County: Caddo/Canadian
Description: Alternative C Options 1-4
State Job No. 26360(04)

6/24/2016

RT LT ACRES $ $

1 X 37.89 $ 8,000.00 $ 303,117.10

1 X 3.95 8,000.00$ $ 31,601.58

1 TOWER BRIDGE x X 5.40 8,000.00$ $ 43,200.00

377,918.68$

2 X 38.94 8,000.00$ 311,529.76$

2 X 38.40 8,000.00$ 307,191.14$

2 X 90,000.00$ 90,000.00$

708,720.90$

3 X 53.05 8,000.00$ 424,419.18$

3 X 56.41 8,000.00$ 451,278.78$

875,697.96$

4 X 3.96 8,000.00$ 31,709.10$

4 TOWER BRIDGE x X 5.40 8,000.00$ $ 43,200.00

74,909.10$

PRELIMINARY RIGHT-OF-WAY COST ESTIMATE
US 281

TOTAL

PRICE

US 281 RIGHT-OF-WAY AQUISITION ESTIMATE

PRICE PER

ACRE
OFFSET

PROPOSED

ALIGNMENT

ROW

NEEDED

OPTION 1 TOTAL COST

OPTION 2 TOTAL COST

OPTION 3 TOTAL COST

OPTION 4 TOTAL COST

Approx. 10% Inflation 
  cost for 2021 Letting:

$420,000

$785,000

$970,000

$85,000
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Preliminary Viewshed Analysis



Begin Bridge

End Bridge

§̈¦40 §̈¦40

E 0 0.5 10.25
Miles

US 281 over South Canadian River
Viewshed* of Proposed Alternatives from Existing Alignment

USGS 10m DEM, USGS Quad South Geary, ESRI Topo

Visible Segments of Alternative Option No. 1
Option No. 2
Option No. 3Existing Alignment

Proposed Alternatives

Visible Area from Existing Alignment*Viewshed incorporates areas of dense vegetation



Begin Bridge

End Bridge

§̈¦40

CANADIANCANADIAN RIVER
RIVER

CANADIAN
CANADIAN

§̈¦40

RIVER
RIVER

E 0 0.5 10.25
Miles

US 281 over South Canadian River
Viewshed* of Proposed Alternatives from Existing Alignment

USGS 10m DEM, ESRI World Imagery

Visible Segments of Alternative Option No. 1
Option No. 2
Option No. 3Existing Alignment

Visible Area from Existing Alignment

Proposed Alternatives

*Viewshed incorporates areas of dense vegetation
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Bridge “A” Bridgeport Bridge
Truss Load Rating

EXISTING BRIDGE



Truss Load Rating - LRFR
Existing Bridge Configuration

General Properties

E = 29000 ksi

Steel Strength:

Yield Stress - Fy = 30 ksi

Ultimate Strength - Fu = 55 ksi

Rating Factors

System Factor 0.9 (Riveted members in truss bridges)

LRFD Resistance Factors - Steel

Flexure φ = 1.0

Shear φ = 1.0

Bearing φ = 1.0

Axial Compression φ = 0.9

Load Factors

Inv. Load

Factor

Op. Load

Factor

Impact

Factor

Load

Fraction

Multiple

Presence

Adjusted

Fraction

Dead Load 1.25 1.00 1.00

Wearing Surface 1.50 1.00 1.00

Lane Load 1.75 1.35 1.08 1.00 1.08

Truck Load 1.75 1.35 1.33 1.08 1.00 1.08

Pedestrian Load 1.75 1.35 1.00 1.00 1.00

Dead Load

Truss Spacing 26.833 ft

Clear Roadway 24 ft

Slab Thickness 7.75 in

Curb Height 6 in

Curb Width 6 in

Floor Beams

Interior End

slab wt 49.2 24.6

stringers 5.5 2.75

floor beam 1.71 1.4

bottom lateral 0.19 0.095

total = 56.6 28.845

hand rails 0.8 0.4

each truss 29.1 14.82



Top Chord Section Properties

Top Chord:

2 - C15x33.9 channels Assume Carnegie C1 15 x 3-3/8

1 - 18" x 3/8" thick top cover plate running the length of the truss

C5 Channel Dimensions

Total Depth = 15 in

Distance Between Channels = 10.75 in

Flanges:

Width = 3.4 in

Thickness = 0.625 in

Web:

Thickness = 0.4 in

C5 Channel Properties

Area = 9.9 in
2

Weight = 33.69 lb/ft

IX = 312.6 in
4

IY = 8.2 in
4

c.g. to back of web = 0.79 in

Plate Properties

Width = 18 in

Thickness = 0.375 in

Area = 6.75 in
2

Weight = 22.97 lb/ft

IX = 0.08 in
4

IY = 182.25 in
4

Built-Up Section

Area = 26.55 in
2

Rivet Diameter = 0.75 in RISA Values:

y bar = 5.92 in Number of Rivets: dy_top = 5.92 in

x bar = 9 in Channel = 8 dy_bot = 9.46 in

Plate = 2 dz_top = 9 in

IX = 922.77 in
4

Net Area = 22.24 in
2

dz_bot = 9 in.

IY = 951.19 in
4

rX = 5.9 in

rY = 5.99 in

J = 2.01 in
4

- Approximate 3.320313

Structural Capacity

Tension:

Check Slenderness

Length L = 22.59 ft

rmin = 5.9 in

L/rmin = 45.95 OK

Gross Section - Pn = Ag Fy = 796 kips

Net Section -Pn = Ae Fu = 1223 kips

Pn = 796 kips

φ Pn = 756 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web Plate

k = 0.56 1.49 1.40

b = 3.40 in 13.75 in 13.85 in

t = 0.63 in 0.40 in 0.38 in

b/t = 5.44 34.38 36.93

k √(E/Fy) = 17.41 46.33 43.53

Non-Slender Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 45.95 < 120, OK [6.9.3]

(KL/r)y = 45.26 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π
2

E)/(KL/r)
2

] Ag = 3599 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 797 kips [6.9.4.1]

Pe / Po = 4.516 [6.9.4.1]

Pn = 726 kips [6.9.4.1]

φ Pn = 653 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -710.64 kips

Compression:

Capacity = 613.82 kips



Top Chord Section Properties

Top Chord:

2 - C15x33.9 channels Assume Carnegie C1 15 x 3-3/8

1 - 18" x 3/8" thick top cover plate running the length of the truss

C5 Channel Dimensions

Total Depth = 15 in

Distance Between Channels = 10.75 in

Flanges:

Width = 3.4 in

Thickness = 0.625 in

Web:

Thickness = 0.4 in

C5 Channel Properties

Area = 9.9 in2

Weight = 33.69 lb/ft

IX = 312.6 in4

IY = 8.2 in4

c.g. to back of web = 0.79 in

Plate Properties

Width = 18 in

Thickness = 0.375 in

Area = 6.75 in2

Weight = 22.97 lb/ft

IX = 0.08 in4

IY = 182.25 in4

Built-Up Section

Area = 26.55 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 5.92 in Number of Rivets: dy_top = 5.92 in

x bar = 9 in Channel = 8 dy_bot = 9.46 in

Plate = 2 dz_top = 9 in

IX = 922.77 in4
Net Area = 22.24 in2

dz_bot = 9 in.

IY = 951.19 in4

rX = 5.9 in

rY = 5.99 in

J = 2.01 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 20.1 ft

rmin = 5.9 in

L/rmin = 40.88 OK

Gross Section - Pn = Ag Fy = 796 kips

Net Section -Pn = Ae Fu = 1223 kips

Pn = 796 kips

φ Pn = 756 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web Plate

k = 0.56 1.49 1.40

b = 3.40 in 13.75 in 13.85 in

t = 0.63 in 0.40 in 0.38 in

b/t = 5.44 34.38 36.93

k √(E/Fy) = 17.41 46.33 43.53

Non-Slender Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 40.88 < 120, OK [6.9.3]

(KL/r)y = 40.27 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 4547 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 797 kips [6.9.4.1]

Pe / Po = 5.705 [6.9.4.1]

Pn = 741 kips [6.9.4.1]

φ Pn = 667 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -710.64 kips

Compression:

Capacity = 626.98 kips



Bottom Chord Section Properties

Bottom Chord 1:

2 - C12x30, Use properties from Carnegie Pocket Companion - C2

Channel Dimensions

Total Depth = 12 in

Distance Between Channels = 10.75 in

Flanges:

Width = 3.173 in

Thickness = 0.501 in

Web:

Thickness = 0.513 in

Channel Properties

Area = 8.82 in2

Weight = 30.01 lb/ft

IX = 161.7 in4

IY = 5.21 in4

c.g. to back of web = 0.677 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 17.64 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 6 in Number of Rivets: dy_top = 6 in

x bar = 0 in Channel = 6 dy_bot = 6 in

Plate = 2 dz_top = 8.55 in

IX = 323.40 in4
Net Area = 15.39 in2

dz_bot = 8.55 in.

IY = 656.52 in4

rX = 4.28 in

rY = 6.1 in

J = 1.52 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 20 ft

rmin = 4.28 in

L/rmin = 56.07 OK

Gross Section - Pn = Ag Fy = 529 kips

Net Section -Pn = Ae Fu = 846 kips

Pn = 529 kips

φ Pn = 503 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web

k = 0.56 1.49

b = 3.17 in 11.00 in

t = 0.50 in 0.51 in

b/t = 6.33 21.44

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 56.07 < 120, OK [6.9.3]

(KL/r)y = 39.34 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 1606 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 529 kips [6.9.4.1]

Pe / Po = 3.036 [6.9.4.1]

Pn = 461 kips [6.9.4.1]

φ Pn = 415 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -472.82 kips

Compression:

Capacity = 390.1 kips



Bottom Chord Section Properties

Bottom Chord 2:

2 - C12x40, Use properties from Carnegie Pocket Companion - C2

Channel Dimensions

Total Depth = 12 in

Distance Between Channels = 10.75 in

Flanges:

Width = 3.415 in

Thickness = 0.501 in

Web:

Thickness = 0.755 in

Channel Properties

Area = 11.73 in2

Weight = 39.91 lb/ft

IX = 196.5 in4

IY = 6.6 in4

c.g. to back of web = 0.72 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 23.46 in2
Rivet Diameter = 1 in RISA Values:

y bar = 6 in Number of Rivets: dy_top = 6 in

x bar = 0 in Channel = 6 dy_bot = 6 in

Plate = 2 dz_top = 8.79 in

IX = 393.00 in4
Net Area = 20.45 in2

dz_bot = 8.79 in.

IY = 884.72 in4

rX = 4.09 in

rY = 6.14 in

J = 3.73 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 20 ft

rmin = 4.09 in

L/rmin = 58.68 OK

Gross Section - Pn = Ag Fy = 703 kips

Net Section -Pn = Ae Fu = 1124 kips

Pn = 703 kips

φ Pn = 668 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web

k = 0.56 1.49

b = 3.42 in 11.00 in

t = 0.50 in 0.76 in

b/t = 6.82 14.57

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 58.68 < 120, OK [6.9.3]

(KL/r)y = 39.09 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 1950 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 704 kips [6.9.4.1]

Pe / Po = 2.77 [6.9.4.1]

Pn = 605 kips [6.9.4.1]

φ Pn = 545 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -627.92 kips

Compression:

Capacity = 512.3 kips



Diagonal Member 1 Properties

Diagonal:

1 - 10" @ 23 lb I-shape, assume Carnegie CB 101, 10" x 5.75" light beam

I-Beam Dimensions

Total Depth = 10 in

Distance Between Channels = 0 in

Flanges:

Width = 5.75 in

Thickness = 0.39 in

Web:

Thickness = 0.24 in

I-Beam Properties

Area = 6.77 in2

Weight = 23.04 lb/ft

IX = 120.6 in4

IY = 11.3 in4

c.g. to back of web = 0 in

Plate Properties

Width = in

Thickness = in

Area = in2

Weight = lb/ft

IX = in4

IY = in4

Built-Up Section

Area = 6.77 in2
Rivet Diameter = 1 in RISA Values:

y bar = 5 in Number of Rivets: dy_top = 5 in

x bar = 0 in Flange = 4 dy_bot = 5 in

Web = 0 dz_top = 2.88 in

IX = 120.60 in4
Net Area = 5.21 in2

dz_bot = 2.88 in.

IY = 11.3 in4

rX = 4.22 in

rY = 1.29 in

J = 0.54 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 22.59 ft

rmin = 1.29 in

L/rmin = 210.14 OK

Gross Section - Pn = Ag Fy = 203 kips

Net Section -Pn = Ae Fu = 286 kips

Pn = 203 kips

φ Pn = 193 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 5.75 in 9.22 in

t = 0.39 in 0.24 in

b/t = 14.74 38.42

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 64.24 < 140, OK [6.9.3]

(KL/r)y = 210.14 No Good [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 44 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 203 kips [6.9.4.1]

Pe / Po = 0.217 [6.9.4.1]

Pn = 39 kips [6.9.4.1]

φ Pn = 35 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -181.42 kips

Compression:

Capacity = 32.9 kips



Diagonal Member 1 Properties

Diagonal:

1 - 10" @ 21 lb I-shape, assume Carnegie CB 101, 10" x 5.75" light beam

I-Beam Dimensions

Total Depth = 9.9 in

Distance Between Channels = 0 in

Flanges:

Width = 5.75 in

Thickness = 0.34 in

Web:

Thickness = 0.24 in

I-Beam Properties

Area = 6.19 in2

Weight = 21.06 lb/ft

IX = 170.9 in4

IY = 36.5 in4

c.g. to back of web = 0 in

Plate Properties

Width = in

Thickness = in

Area = in2

Weight = lb/ft

IX = in4

IY = in4

Built-Up Section

Area = 6.19 in2
Rivet Diameter = 1 in RISA Values:

y bar = 4.95 in Number of Rivets: dy_top = 4.95 in

x bar = 0 in Flange = 4 dy_bot = 4.95 in

Web = 0 dz_top = 2.88 in

IX = 170.90 in4
Net Area = 4.83 in2

dz_bot = 2.88 in.

IY = 36.5 in4

rX = 5.25 in

rY = 2.43 in

J = 0.39 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 22.59 ft

rmin = 2.43 in

L/rmin = 111.56 OK

Gross Section - Pn = Ag Fy = 185 kips

Net Section -Pn = Ae Fu = 265 kips

Pn = 185 kips

φ Pn = 176 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 5.75 in 9.22 in

t = 0.34 in 0.24 in

b/t = 16.91 38.42

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 51.63 < 140, OK [6.9.3]

(KL/r)y = 111.56 < 140, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 142 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 186 kips [6.9.4.1]

Pe / Po = 0.763 [6.9.4.1]

Pn = 108 kips [6.9.4.1]

φ Pn = 97 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -165.44 kips

Compression:

Capacity = 91.18 kips



Hanger Member 1 Properties

Hanger:

1 - 10" @ 37 lb I-shape, assume Carnegie CB 102, 10" x 8" light beam

I-Beam Dimensions

Total Depth = 9.88 in

Distance Between Channels = 0 in

Flanges:

Width = 7.978 in

Thickness = 0.498 in

Web:

Thickness = 0.306 in

I-Beam Properties

Area = 10.88 in2

Weight = 37.02 lb/ft

IX = 196.9 in4

IY = 42.2 in4

c.g. to back of web = 0 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 10.88 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 4.94 in Number of Rivets: 4 dy_top = 4.94 in

x bar = 0 in Flange = 4 dy_bot = 4.94 in

Web = 0 dz_top = 3.99 in

IX = 196.90 in4
Net Area = 9.39 in2

dz_bot = 3.99 in.

IY = 42.2 in4

rX = 4.25 in

rY = 1.97 in

J = 1.48 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 10.5 ft

rmin = 1.97 in

L/rmin = 63.96 OK

Gross Section - Pn = Ag Fy = 326 kips

Net Section -Pn = Ae Fu = 516 kips

Pn = 326 kips

φ Pn = 310 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 7.98 in 8.88 in

t = 0.50 in 0.31 in

b/t = 16.02 29.03

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 29.65 < 120, OK [6.9.3]

(KL/r)y = 63.96 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 761 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 326 kips [6.9.4.1]

Pe / Po = 2.334 [6.9.4.1]

Pn = 272 kips [6.9.4.1]

φ Pn = 245 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 1

 ϕc = 0.85

Tension:

Capacity = -263.5 kips

Compression:

Capacity = 208.25 kips



Hanger Member 2 Properties

Hanger:

1 - 10" @ 37 lb I-shape, assume Carnegie CB 102, 10" x 8" light beam

I-Beam Dimensions

Total Depth = 9.88 in

Distance Between Channels = 0 in

Flanges:

Width = 7.978 in

Thickness = 0.498 in

Web:

Thickness = 0.306 in

I-Beam Properties

Area = 10.88 in2

Weight = 37.02 lb/ft

IX = 196.9 in4

IY = 42.2 in4

c.g. to back of web = 0 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 10.88 in2
Rivet Diameter = 1 in RISA Values:

y bar = 4.94 in Number of Rivets: dy_top = 4.94 in

x bar = 0 in Flange = 4 dy_bot = 4.94 in

Web = 0 dz_top = 3.99 in

IX = 196.90 in4
Net Area = 8.89 in2

dz_bot = 3.99 in.

IY = 42.2 in4

rX = 4.25 in

rY = 1.97 in

J = 1.48 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 12.5 ft

rmin = 1.97 in

L/rmin = 76.14 OK

Gross Section - Pn = Ag Fy = 326 kips

Net Section -Pn = Ae Fu = 488 kips

Pn = 326 kips

φ Pn = 310 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 7.98 in 8.88 in

t = 0.50 in 0.31 in

b/t = 16.02 29.03

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 35.29 < 120, OK [6.9.3]

(KL/r)y = 76.14 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 537 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 326 kips [6.9.4.1]

Pe / Po = 1.647 [6.9.4.1]

Pn = 253 kips [6.9.4.1]

φ Pn = 228 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -291.4 kips

Compression:

Capacity = 214.32 kips



Truss Load Rating Summary - LRFR
Existing Bridge Configuration

RISA Members RISA Results - Unfactored Maximum Member Forces Total Factored Force LRFD Capacity C = ϕc ϕs ϕ Rn Two HL93 Travel Lanes Pedestrian Bridge Two - 5 Ton Trucks

DL DC Lane HS-20 Truck 5 Ton Truck Ped Truck Truck 5 Ton 5 Ton Ped Tension Comp. Tension Comp. Inventory Operating Inventory Operating Inventory Operating

I.D. Joints Max Min Max Min Max Min Max Min

(%) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) Rating Rating Rating Rating Rating Rating

Bottom1 L0 - L1 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -14.705 -82.286 -299.6 -527.1 -294.3 -331.2 -346.1 -472.82 390.1 -425.538 351.09 0.69 0.89 1.55 2.01 1.73 2.24

Bottom2 L1 - L2 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -14.705 -82.286 -299.6 -527.1 -294.3 -331.2 -346.1 -472.82 390.1 -425.538 351.09 0.69 0.89 1.55 2.01 1.73 2.24

Bottom3 L2 - L3 0.00% -169.152 -26.382 -60.301 -4.397 -108.668 0 -15.703 -101.758 -376 -638.1 -365 -404.5 -429.1 -627.92 512.3 -565.128 461.07 0.81 1.05 1.76 2.29 2.05 2.65

Bottom4 L3 - L4 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -13.105 -82.286 -299.6 -527.1 -294.3 -327.2 -346.1 -472.82 390.1 -425.538 351.09 0.69 0.89 1.55 2.01 1.79 2.32

Bottom5 L4 - L5 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -13.105 -82.286 -299.6 -527.1 -294.3 -327.2 -346.1 -472.82 390.1 -425.538 351.09 0.69 0.89 1.55 2.01 1.79 2.32

Top1 L0 - U1 0.00% 154.232 24.095 55.073 104.64 2.409 16.608 0 92.936 596.1 339.1 374.8 333 391.6 -710.64 613.82 -639.576 552.438 0.88 1.14 1.99 2.58 2.22 2.88

Top2 U1 - U2 0.00% 173.014 27.014 61.746 119.119 3.602 18.395 0 104.197 672.9 382.5 419.7 373.5 439.1 -710.64 626.98 -639.576 564.282 0.74 0.96 1.69 2.19 1.89 2.45

.

Top3 U2 - U3 0.00% 174.953 27.378 62.579 112.772 4.563 16.297 0 105.602 661.5 389.5 419 378 444.6 -710.64 626.98 -639.576 564.282 0.76 0.98 1.65 2.14 1.91 2.48

Top4 U3 - U4 0.00% 172.806 27.014 61.746 119.119 3.602 18.395 0 104.197 672.7 382.3 419.5 373.2 438.9 -710.64 626.98 -639.576 564.282 0.74 0.96 1.69 2.19 1.89 2.45

Top5 U4 - L5 0.00% 153.141 24.095 55.073 104.64 2.409 14.801 0 92.936 594.7 337.7 368.9 331.7 390.2 -710.64 613.82 -639.576 552.438 0.88 1.15 2.00 2.59 2.3 2.98

Diag1L U1 - L2 0.00% -40.775 -6.265 -14.319 23.103 -49.855 5.476 -8.368 -24.163 -29.4 -212.7 -73.7 -108.5 -102.7 -181.42 32.9 -163.278 29.61 0.68 0.88 2.43 3.15 2.14 2.77

Diag2L L2 - U3 0.00% -3.269 -0.588 -1.343 16.845 -20.843 3.184 -3.835 -2.266 34.8 -59.9 0.5 -17.1 -8.9 -165.44 91.18 -148.896 82.062 2.62 3.40 36.29 47.05 11.82 15.32

Diag2R U2 - L3 0.00% -3.572 -0.588 -1.343 16.845 -20.843 3.184 -3.835 -2.266 34.5 -60.3 0.1 -17.5 -9.3 -165.44 91.18 -148.896 82.062 2.61 3.39 36.20 46.93 11.79 15.28

Diag1R U4 - L3 0.00% -40.775 -6.265 -14.319 23.103 -49.855 5.476 -8.368 -24.163 -29.4 -212.7 -73.7 -108.5 -102.7 -181.42 32.9 -163.278 29.61 0.68 0.88 2.43 3.15 2.14 2.77

Hang1 U1 - L1 0.00% -32.828 -5.6 -12.8 0 -44 0 -8.6 -21.6 -73.6 -184.2 -73.6 -95.2 -87.2 -263.5 208.25 -237.15 187.425 1.39 1.81 4.97 6.44 4.1 5.31

Hang2 U2 - L2 0.00% -13.024 -2.377 -5.432 4.454 -20.108 0.842 -3.473 -9.167 -18.9 -80.7 -28 -38.8 -35.9 -291.4 214.32 -262.26 192.888 3.99 5.17 15.11 19.59 12.76 16.54

Hang3 U3 - L3 0.00% -13.024 -2.377 -5.432 4.454 -20.108 0.842 -3.473 -9.167 -18.9 -80.7 -28 -38.8 -35.9 -291.4 214.32 -262.26 192.888 3.99 5.17 15.11 19.59 12.76 16.54

Hang4 U4 - L4 0.00% -32.828 -5.6 -12.8 0 -44 0 -8.6 -21.6 -73.6 -184.2 -73.6 -95.2 -87.2 -263.5 208.25 -237.15 187.425 1.39 1.81 4.97 6.44 4.1 5.31

Capacity

Reduction
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Truss Load Rating - LRFR
Existing Bridge Configuration with Rehabilitation to Truss Members

General Properties

E = 29000 ksi

Steel Strength:

Yield Stress - Fy = 30 ksi

Ultimate Strength - Fu = 55 ksi

Rating Factors

System Factor 0.9 (Riveted members in truss bridges)

LRFD Resistance Factors - Steel

Flexure φ = 1.0

Shear φ = 1.0

Bearing φ = 1.0

Axial Compression φ = 0.9

Load Factors

Inv. Load

Factor

Op. Load

Factor

Impact

Factor

Load

Fraction

Multiple

Presence

Adjusted

Fraction

Dead Load 1.25 1.00 1.00

Wearing Surface 1.50 1.00 1.00

Lane Load 1.75 1.35 1.08 1.00 1.08

Truck Load 1.75 1.35 1.33 1.08 1.00 1.08

Pedestrian Load 1.75 1.35 1.00 1.00 1.00

Dead Load

Truss Spacing 26.833 ft

Clear Roadway 24 ft

Slab Thickness 7.75 in

Curb Height 6 in

Curb Width 6 in

Floor Beams

Interior End

slab wt 49.2 24.6

stringers 5.5 2.75

floor beam 1.71 1.4

bottom lateral 0.19 0.095

total = 56.6 28.845

hand rails 0.8 0.4

each truss 29.1 14.82



Top Chord Section Properties

Top Chord:

2 - C15x33.9 channels Assume Carnegie C1 15 x 3-3/8

1 - 18" x 3/8" thick top cover plate running the length of the truss

C5 Channel Dimensions

Total Depth = 15 in = Revised value for rehabilitation

Distance Between Channels = 10.75 in

Flanges:

Width = 3.4 in

Thickness = 0.625 in

Web:

Thickness = 0.4 in

C5 Channel Properties

Area = 9.9 in
2

Weight = 33.69 lb/ft

IX = 312.6 in
4

IY = 8.2 in
4

c.g. to back of web = 0.79 in

Plate Properties

Width = 18 in

Thickness = 0.625 in 0.25 in additional

Area = 11.25 in
2

4.50 in
2

additional

Weight = 38.28 lb/ft 15.31 lb/ft additional

IX = 0.37 in
4

345.9 lb additional

IY = 303.75 in
4

Built-Up Section

Area = 31.05 in
2

Rivet Diameter = 0.75 in RISA Values:

y bar = 5.29 in Number of Rivets: dy_top = 5.29 in

x bar = 9 in Channel = 8 dy_bot = 10.34 in

Plate = 2 dz_top = 9 in

IX = 1063.43 in
4

Net Area = 26.36 in
2

dz_bot = 9 in.

IY = 1072.69 in
4

rX = 5.85 in

rY = 5.88 in

J = 3.16 in
4

- Approximate 3.320313

Structural Capacity

Tension:

Check Slenderness

Length L = 22.59 ft

rmin = 5.85 in

L/rmin = 46.34 OK

Gross Section - Pn = Ag Fy = 931 kips

Net Section -Pn = Ae Fu = 1449 kips

Pn = 931 kips

φ Pn = 884 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web Plate

k = 0.56 1.49 1.40

b = 3.40 in 13.75 in 13.85 in

t = 0.63 in 0.40 in 0.63 in

b/t = 5.44 34.38 22.16

k √(E/Fy) = 17.41 46.33 43.53

Non-Slender Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 46.34 < 120, OK [6.9.3]

(KL/r)y = 46.1 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π
2

E)/(KL/r)
2

] Ag = 4139 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 932 kips [6.9.4.1]

Pe / Po = 4.441 [6.9.4.1]

Pn = 848 kips [6.9.4.1]

φ Pn = 763 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -830.96 kips

Compression:

Capacity = 717.22 kips



Top Chord Section Properties

Top Chord:

2 - C15x33.9 channels Assume Carnegie C1 15 x 3-3/8

1 - 18" x 3/8" thick top cover plate running the length of the truss

C5 Channel Dimensions

Total Depth = 15 in = Revised value for rehabilitation

Distance Between Channels = 10.75 in

Flanges:

Width = 3.4 in

Thickness = 0.625 in

Web:

Thickness = 0.4 in

C5 Channel Properties

Area = 9.9 in2

Weight = 33.69 lb/ft

IX = 312.6 in4

IY = 8.2 in4

c.g. to back of web = 0.79 in

Plate Properties

Width = 18 in

Thickness = 0.75 in 0.375 in additional

Area = 13.5 in2
6.75 in2 additional

Weight = 45.94 lb/ft 22.97 lb/ft additional

IX = 0.63 in4
461.7 lb additional

IY = 364.5 in4

Built-Up Section

Area = 33.3 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 5.06 in Number of Rivets: dy_top = 5.06 in

x bar = 9 in Channel = 8 dy_bot = 10.69 in

Plate = 2 dz_top = 9 in

IX = 1123.63 in4
Net Area = 28.43 in2

dz_bot = 9 in.

IY = 1133.44 in4

rX = 5.81 in

rY = 5.83 in

J = 4.22 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 20.1 ft

rmin = 5.81 in

L/rmin = 41.51 OK

Gross Section - Pn = Ag Fy = 999 kips

Net Section -Pn = Ae Fu = 1563 kips

Pn = 999 kips

φ Pn = 949 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web Plate

k = 0.56 1.49 1.40

b = 3.40 in 13.75 in 13.85 in

t = 0.63 in 0.40 in 0.75 in

b/t = 5.44 34.38 18.47

k √(E/Fy) = 17.41 46.33 43.53

Non-Slender Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 41.51 < 120, OK [6.9.3]

(KL/r)y = 41.37 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 5531 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 999 kips [6.9.4.1]

Pe / Po = 5.537 [6.9.4.1]

Pn = 926 kips [6.9.4.1]

φ Pn = 833 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -892.06 kips

Compression:

Capacity = 783.02 kips



Bottom Chord Section Properties

Bottom Chord 1:

2 - C12x30, Use properties from Carnegie Pocket Companion - C2

Channel Dimensions

Total Depth = 12 in = Revised value for rehabilitation

Distance Between Channels = 10.75 in

Flanges:

Width = 3.173 in

Thickness = 0.501 in

Web:

Thickness = 0.513 in

Channel Properties

Area = 8.82 in2

Weight = 30.01 lb/ft

IX = 161.7 in4

IY = 5.21 in4

c.g. to back of web = 0.677 in

Plate Properties

Width = 18 in

Thickness = 0.375 in 0.375 in additional

Area = 6.75 in2
6.75 in2 additional

Weight = 22.97 lb/ft 22.97 lb/ft additional

IX = 0.08 in4
459.4 lb additional

IY = 182.25 in4

Built-Up Section

Area = 24.39 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 4.66 in Number of Rivets: dy_top = 4.66 in

x bar = 9 in Channel = 6 dy_bot = 7.72 in

Plate = 2 dz_top = 8.55 in

IX = 510.39 in4
Net Area = 21.57 in2

dz_bot = 8.55 in.

IY = 838.77 in4

rX = 4.57 in

rY = 5.86 in

J = 1.84 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 20 ft

rmin = 4.57 in

L/rmin = 52.52 OK

Gross Section - Pn = Ag Fy = 731 kips

Net Section -Pn = Ae Fu = 1186 kips

Pn = 731 kips

φ Pn = 694 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web

k = 0.56 1.49

b = 3.17 in 11.00 in

t = 0.50 in 0.51 in

b/t = 6.33 21.44

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 52.52 < 120, OK [6.9.3]

(KL/r)y = 40.96 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 2531 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 732 kips [6.9.4.1]

Pe / Po = 3.458 [6.9.4.1]

Pn = 649 kips [6.9.4.1]

φ Pn = 584 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -652.36 kips

Compression:

Capacity = 548.96 kips



Bottom Chord Section Properties

Bottom Chord 2:

2 - C12x40, Use properties from Carnegie Pocket Companion - C2

Channel Dimensions

Total Depth = 12 in = Revised value for rehabilitation

Distance Between Channels = 10.75 in

Flanges:

Width = 3.415 in

Thickness = 0.501 in

Web:

Thickness = 0.755 in

Channel Properties

Area = 11.73 in2

Weight = 39.91 lb/ft

IX = 196.5 in4

IY = 6.6 in4

c.g. to back of web = 0.72 in

Plate Properties

Width = 18 in

Thickness = 0.375 in 0.375 in additional

Area = 6.75 in2
6.75 in2 additional

Weight = 22.97 lb/ft 22.97 lb/ft additional

IX = 0.08 in4
459.4 lb additional

IY = 182.25 in4

Built-Up Section

Area = 30.21 in2
Rivet Diameter = 1 in RISA Values:

y bar = 4.99 in Number of Rivets: dy_top = 4.99 in

x bar = 9 in Channel = 6 dy_bot = 7.39 in

Plate = 2 dz_top = 8.79 in

IX = 593.76 in4
Net Area = 26.45 in2

dz_bot = 8.79 in.

IY = 1066.97 in4

rX = 4.43 in

rY = 5.94 in

J = 4.04 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 20 ft

rmin = 4.43 in

L/rmin = 54.18 OK

Gross Section - Pn = Ag Fy = 906 kips

Net Section -Pn = Ae Fu = 1454 kips

Pn = 906 kips

φ Pn = 861 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web

k = 0.56 1.49

b = 3.42 in 11.00 in

t = 0.50 in 0.76 in

b/t = 6.82 14.57

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 54.18 < 120, OK [6.9.3]

(KL/r)y = 40.4 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 2946 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 906 kips [6.9.4.1]

Pe / Po = 3.252 [6.9.4.1]

Pn = 797 kips [6.9.4.1]

φ Pn = 717 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -809.34 kips

Compression:

Capacity = 673.98 kips



Diagonal Member 1 Properties

Diagonal:

1 - 10" @ 23 lb I-shape, assume Carnegie CB 101, 10" x 5.75" light beam

Replace with W10x22 Fy = 50 ksi

Fu = 70 ksi

I-Beam Dimensions

Total Depth = 10.17 in = Revised value for rehabilitation

Distance Between Channels = 0 in

Flanges:

Width = 5.75 in

Thickness = 0.36 in

Web:

Thickness = 0.24 in

I-Beam Properties

Area = 6.49 in2
Replace diagonal with Fy = 50 ksi

Weight = 22.08 lb/ft Area = 6.49 in2

IX = 118 in4
Weight = 498.8 lb

IY = 11.4 in4

c.g. to back of web = 0 in

Plate Properties

Width = in

Thickness = in

Area = in2

Weight = lb/ft

IX = in4

IY = in4

Built-Up Section

Area = 6.49 in2
Rivet Diameter = 1 in RISA Values:

y bar = 5.09 in Number of Rivets: dy_top = 5.09 in

x bar = 0 in Flange = 4 dy_bot = 5.08 in

Web = 0 dz_top = 2.88 in

IX = 118.00 in4
Net Area = 5.05 in2

dz_bot = 2.88 in.

IY = 11.4 in4

rX = 4.26 in

rY = 1.33 in

J = 0.44 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 22.59 ft

rmin = 1.33 in

L/rmin = 203.82 OK

Gross Section - Pn = Ag Fy = 324 kips

Net Section -Pn = Ae Fu = 353 kips

Pn = 324 kips

φ Pn = 308 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 5.75 in 9.45 in

t = 0.36 in 0.24 in

b/t = 15.97 39.38

k √(E/Fy) = 13.49 35.88

Slender Slender

Non-Slender Elements

K = 1

(KL/r)x = 63.63 < 140, OK [6.9.3]

(KL/r)y = 203.82 No Good [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 45 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 1 kips [6.9.4.1]

Pe / Po = 45 [6.9.4.1]

Pn = 1 kips [6.9.4.1]

φ Pn = 1 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 1

 ϕc = 1

Tension:

Capacity = -308 kips

Compression:

Capacity = 1 kips



Diagonal Member 1 Properties

Diagonal:

1 - 10" @ 21 lb I-shape, assume Carnegie CB 101, 10" x 5.75" light beam

I-Beam Dimensions

Total Depth = 9.9 in

Distance Between Channels = 0 in

Flanges:

Width = 5.75 in

Thickness = 0.34 in

Web:

Thickness = 0.24 in

I-Beam Properties

Area = 6.19 in2

Weight = 21.06 lb/ft

IX = 170.9 in4

IY = 36.5 in4

c.g. to back of web = 0 in

Plate Properties

Width = in

Thickness = in

Area = in2

Weight = lb/ft

IX = in4

IY = in4

Built-Up Section

Area = 6.19 in2
Rivet Diameter = 1 in RISA Values:

y bar = 4.95 in Number of Rivets: dy_top = 4.95 in

x bar = 0 in Flange = 4 dy_bot = 4.95 in

Web = 0 dz_top = 2.88 in

IX = 170.90 in4
Net Area = 4.83 in2

dz_bot = 2.88 in.

IY = 36.5 in4

rX = 5.25 in

rY = 2.43 in

J = 0.39 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 22.59 ft

rmin = 2.43 in

L/rmin = 111.56 OK

Gross Section - Pn = Ag Fy = 185 kips

Net Section -Pn = Ae Fu = 265 kips

Pn = 185 kips

φ Pn = 176 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 5.75 in 9.22 in

t = 0.34 in 0.24 in

b/t = 16.91 38.42

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 51.63 < 140, OK [6.9.3]

(KL/r)y = 111.56 < 140, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 142 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 186 kips [6.9.4.1]

Pe / Po = 0.763 [6.9.4.1]

Pn = 108 kips [6.9.4.1]

φ Pn = 97 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -165.44 kips

Compression:

Capacity = 91.18 kips



Hanger Member 1 Properties

Hanger:

1 - 10" @ 37 lb I-shape, assume Carnegie CB 102, 10" x 8" light beam

I-Beam Dimensions

Total Depth = 9.88 in

Distance Between Channels = 0 in

Flanges:

Width = 7.978 in

Thickness = 0.498 in

Web:

Thickness = 0.306 in

I-Beam Properties

Area = 10.88 in2

Weight = 37.02 lb/ft

IX = 196.9 in4

IY = 42.2 in4

c.g. to back of web = 0 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 10.88 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 4.94 in Number of Rivets: 4 dy_top = 4.94 in

x bar = 0 in Flange = 4 dy_bot = 4.94 in

Web = 0 dz_top = 3.99 in

IX = 196.90 in4
Net Area = 9.39 in2

dz_bot = 3.99 in.

IY = 42.2 in4

rX = 4.25 in

rY = 1.97 in

J = 1.48 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 10.5 ft

rmin = 1.97 in

L/rmin = 63.96 OK

Gross Section - Pn = Ag Fy = 326 kips

Net Section -Pn = Ae Fu = 516 kips

Pn = 326 kips

φ Pn = 310 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 7.98 in 8.88 in

t = 0.50 in 0.31 in

b/t = 16.02 29.03

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 29.65 < 120, OK [6.9.3]

(KL/r)y = 63.96 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 761 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 326 kips [6.9.4.1]

Pe / Po = 2.334 [6.9.4.1]

Pn = 272 kips [6.9.4.1]

φ Pn = 245 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 1

 ϕc = 0.85

Tension:

Capacity = -263.5 kips

Compression:

Capacity = 208.25 kips



Hanger Member 2 Properties

Hanger:

1 - 10" @ 37 lb I-shape, assume Carnegie CB 102, 10" x 8" light beam

I-Beam Dimensions

Total Depth = 9.88 in

Distance Between Channels = 0 in

Flanges:

Width = 7.978 in

Thickness = 0.498 in

Web:

Thickness = 0.306 in

I-Beam Properties

Area = 10.88 in2

Weight = 37.02 lb/ft

IX = 196.9 in4

IY = 42.2 in4

c.g. to back of web = 0 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 10.88 in2
Rivet Diameter = 1 in RISA Values:

y bar = 4.94 in Number of Rivets: dy_top = 4.94 in

x bar = 0 in Flange = 4 dy_bot = 4.94 in

Web = 0 dz_top = 3.99 in

IX = 196.90 in4
Net Area = 8.89 in2

dz_bot = 3.99 in.

IY = 42.2 in4

rX = 4.25 in

rY = 1.97 in

J = 1.48 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 12.5 ft

rmin = 1.97 in

L/rmin = 76.14 OK

Gross Section - Pn = Ag Fy = 326 kips

Net Section -Pn = Ae Fu = 488 kips

Pn = 326 kips

φ Pn = 310 kips



Compression:

Local Buckling:

Slenderness Ratios

Beam Flange Beam Web

k = 0.56 1.49

b = 7.98 in 8.88 in

t = 0.50 in 0.31 in

b/t = 16.02 29.03

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 35.29 < 120, OK [6.9.3]

(KL/r)y = 76.14 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 537 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 326 kips [6.9.4.1]

Pe / Po = 1.647 [6.9.4.1]

Pn = 253 kips [6.9.4.1]

φ Pn = 228 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -291.4 kips

Compression:

Capacity = 214.32 kips



Truss Load Rating Summary - LRFR
Existing Bridge Configuration with Rehabilitation to Truss Members

RISA Members RISA Results - Unfactored Maximum Member Forces Total Factored Force LRFD Capacity C = ϕc ϕs ϕ Rn Two HL93 Travel Lanes

DL DC Lane HS-20 Truck 5 Ton Truck Ped Truck Truck 5 Ton 5 Ton Ped Tension Comp. Tension Comp. Inventory Operating Thick Weight

I.D. Joints Max Min Max Min Max Min Max Min

(%) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) Rating Rating (in) (lb)

Bottom1 L0 - L1 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -14.705 -82.286 -299.6 -527.1 -294.3 -331.2 -346.1 -652.36 548.96 -587.12 494.06 1.18 1.54 0 460

Bottom2 L1 - L2 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -14.705 -82.286 -299.6 -527.1 -294.3 -331.2 -346.1 -652.36 548.96 -587.12 494.06 1.18 1.54 0.375 460

Bottom3 L2 - L3 0.00% -169.152 -26.382 -60.301 -4.397 -108.668 0 -15.703 -101.758 -376.0 -638.1 -365.0 -404.5 -429.1 -809.34 673.98 -728.41 606.58 1.23 1.60 0.375 460

Bottom4 L3 - L4 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -13.105 -82.286 -299.6 -527.1 -294.3 -327.2 -346.1 -652.36 548.96 -587.12 494.06 1.18 1.54 0.375 460

Bottom5 L4 - L5 0.00% -136.073 -21.333 -48.762 -2.133 -92.648 0 -13.105 -82.286 -299.6 -527.1 -294.3 -327.2 -346.1 -652.36 548.96 -587.12 494.06 1.18 1.54 0.375 460

Top1 L0 - U1 0.00% 154.232 24.095 55.073 104.64 2.409 16.608 0 92.936 596.1 339.1 374.8 333.0 391.6 -830.96 717.22 -747.86 645.50 1.13 1.47 0.25 350

Top2 U1 - U2 0.00% 173.014 27.014 61.746 119.119 3.602 18.395 0 104.197 672.9 382.5 419.7 373.5 439.1 -892.06 783.02 -802.85 704.72 1.08 1.40 0.375 470

.

Top3 U2 - U3 0.00% 174.953 27.378 62.579 112.772 4.563 16.297 0 105.602 661.5 389.5 419.0 378.0 444.6 -892.06 783.02 -802.85 704.72 1.11 1.44 0.375 470

Top4 U3 - U4 0.00% 172.806 27.014 61.746 119.119 3.602 18.395 0 104.197 672.7 382.3 419.5 373.2 438.9 -892.06 783.02 -802.85 704.72 1.08 1.40 0.375 470

Top5 U4 - L5 0.00% 153.141 24.095 55.073 104.64 2.409 14.801 0 92.936 594.7 337.7 368.9 331.7 390.2 -830.96 717.22 -747.86 645.50 1.14 1.48 0.25 350

Diag1L U1 - L2 0.00% -40.775 -6.265 -14.319 23.103 -49.855 5.476 -8.368 -24.163 -29.4 -212.7 -73.7 -108.5 -102.7 -308.00 1.00 -277.20 0.90 1.42 1.84 500

Diag2L L2 - U3 0.00% -3.269 -0.588 -1.343 16.845 -20.843 3.184 -3.835 -2.266 34.8 -59.9 0.5 -17.1 -8.9 -165.44 91.18 -148.90 82.06 2.62 3.40

Diag2R U2 - L3 0.00% -3.572 -0.588 -1.343 16.845 -20.843 3.184 -3.835 -2.266 34.5 -60.3 0.1 -17.5 -9.3 -165.44 91.18 -148.90 82.06 2.61 3.39

Diag1R U4 - L3 0.00% -40.775 -6.265 -14.319 23.103 -49.855 5.476 -8.368 -24.163 -29.4 -212.7 -73.7 -108.5 -102.7 -308.00 1.00 -277.20 0.90 1.42 1.84 500

Hang1 U1 - L1 0.00% -32.828 -5.6 -12.8 0 -44 0 -8.6 -21.6 -73.6 -184.2 -73.6 -95.2 -87.2 -263.50 208.25 -237.15 187.43 1.39 1.81

Hang2 U2 - L2 0.00% -13.024 -2.377 -5.432 4.454 -20.108 0.842 -3.473 -9.167 -18.9 -80.7 -28.0 -38.8 -35.9 -291.40 214.32 -262.26 192.89 3.99 5.17

Hang3 U3 - L3 0.00% -13.024 -2.377 -5.432 4.454 -20.108 0.842 -3.473 -9.167 -18.9 -80.7 -28.0 -38.8 -35.9 -291.40 214.32 -262.26 192.89 3.99 5.17

Hang4 U4 - L4 0.00% -32.828 -5.6 -12.8 0 -44 0 -8.6 -21.6 -73.6 -184.2 -73.6 -95.2 -87.2 -263.50 208.25 -237.15 187.43 1.39 1.81

Total Additional Weight (lb) = 5410

Capacity

Reduction

Additional Plate



State Job Piece No. 26360(04)

Alternatives Analysis Report US-281 over the South Canadian River

Appendices

Bridge “A” Bridgeport Bridge
Gusset Plate Load Rating

EXISTING BRIDGE



Gusset Plate Load Rating - LRFR
Existing Bridge Configuration

Summary of Gusset Plate Load Rating:

Inv. RF Oper. RF Inv. RF Oper. RF Inv. RF Oper. RF

LO 0.21 0.28 0.52 0.67 0.54 0.70

L2 0.25 0.33 0.55 0.71 0.64 0.82

L3 0.25 0.33 0.55 0.71 0.64 0.82

L5 0.21 0.28 0.53 0.68 0.56 0.72

U1 0.14 0.18 0.51 0.66 0.45 0.59

U2 0.50 0.65 1.15 1.49 1.29 1.67

U3 0.51 0.66 1.15 1.50 1.29 1.68

U4 0.14 0.18 0.51 0.66 0.45 0.59

Min RF: 0.14 0.18 0.51 0.66 0.45 0.59

Max RF: 0.51 0.66 1.15 1.50 1.29 1.68

HL93 Loading Pedestrian OnlyPlate

Location

5 Ton Truck



Gusset Plate Load Rating - LRFR
Existing Bridge Configuration

General Properties

E = 29000 ksi

Steel Strength:

Yield Stress - Fy = 30 ksi

Ultimate Strength - Fu = 55 ksi

Rating Factors

System Factor φS = 0.90 (Riveted members in truss bridges)

LRFD Resistance Factors - Steel

Shear φ = 1.00

Net Section Fracture φ = 0.80

Gross Section Yield φ = 0.95

Bearing Resistance φ = 0.80

Gusset Plate Compression φ = 0.75

Block Shear φ = 0.80

Load Factors

Inv. Load

Factor

Op. Load

Factor

Impact

Factor

Load

Fraction

Multiple

Presence

Adjusted

Fraction

Dead Load 1.25 1.00 1.00

Wearing Surface 1.50 1.00 1.00

Lane Load 1.75 1.35 1.08 1.00 1.08

Truck Load 1.75 1.35 1.33 1.08 1.00 1.08

Pedestrian Load 1.75 1.35 1.00 1.00 1.00

Two lanes loaded is controlling case.



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L0

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.21 0.52 0.54

Operating 0.28 0.67 0.7

Bottom1 Top1

Tension Compression

Connecting Member Designation L0-L1 L0-U1

Gusset Plate Thickness 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in

Number of Rivet Lines 2

Rivets per Line

Spacing Between Lines 6 in 2.5 in

Rivet Spacing 3 in 2.5 in

Staggered Pattern? N N

Edge Distance 3 in 1.75 in

Line 1 11 11

Line 2 9 5

Line 3 4

Line 4 3

Pitch S = in in

Gage g = in in

Number of Plates 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 159 kips 183 kips

Plate Bearing Resistance Nr φRn = 594 kips 683 kips

Tension:

Gross Section Yielding 263 kips

Net Section Fracture 379 kips

Block Shear Rupture 440 kips

Compression:

Compression Buckling φ Pn = 296 kips

Controlling Axial Resistance

Axial Resistance 159 kips 183 kips

Capacity C = φCφSφ Rn = 135.9 kips 156.5 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 68 kips 77.1 kips

Dead Load due to Wearing Surface DW = 10.7 kips 12 kips

Live Loads:

Pedestrian Load LLPED = 41.1 kips 46.5 kips

Lane Load LLLANE = 26.3 kips 29.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 66.5 kips 75.2 kips

5 Ton Truck Load (with impact) LL5-TON = 10.6 kips 11.9 kips

Load Ratings

Single Lane of Traffic - HS20 Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.21 0.23

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.28 0.3

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.48 0.52

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.63 0.67

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.54 0.58

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.7 0.75

Resistance of Fasterners

Number of Shear Planes m = 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips

Nr φRn = 159 kips 183 kips

Clear Distance Between Holes 2.19 in > 2d 1.69 in > 2d

Clear Edge Distance 2.59 in > 2d N/A

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 54.2 kips 41.83 kips

Rn = 37.13 kips 37.13 kips

φRn = 29.7 kips 29.7 kips

Nr φRn = 594 683

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 24.59 in 36.7 in

Rivets Through Whitmore Section 2 3

Gross Area Ag = t Wc = 9.221 in2
13.763 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 8.612 in2
12.848 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.108 in4
0.161 in4

r = √(Ig / Ag) = 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 263 kips 392 kips

Tension - Net Section Fracture
Pr = φu Fu An = 379 kips 565 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 90.00 0.50

2 30.00 0.00 10.00

3 9.00 90.00 0.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in)

1 0.41 0.00 8.59 0.00 0.00 0.00

2 8.13 21.87 0.00 0.00 0.00 0.00

3 0.41 0.00 8.59 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 21.87 17.18 0.00 0.00

Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in)

1 9.00 0.00 9.00 0.00 0.00 0.00

2 30.00 30.00 0.00 0.00 0.00 0.00

3 9.00 0.00 9.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 30.00 18.00 0.00 0.00

Avn = 8.20 in2
0.00 in2

0.58 Avn = 4.76 in2
0.00 in2

Atn = 6.44 in2
0.00 in2

Avg = 11.25 in2
0.00 in2

Atg = 6.75 in2
0.00 in2

φ Pr = 440.00 kips 0.00 kips



Compression

K = 1 0.7

Compression Length L1 = 7 15.125

L2 = 3.5 0

L3 = 1 0

Assume LC = 3.83 in 5.04 in

K LC / r = 35.463 32.667

Pe = π2 E Ag / (K LC/r )2 = 2098.58 kips 3691.41 kips

P0 = Q Fy Ag = 276.63 kips 412.89 kips

Pe / P0 = 7.59 > 0.44 8.94 > 0.44

Pn = 0.658 (Po/Pe) P0 = 262 kips, for Pe/P0 ≥ 0.44 394 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 1840 kips, for Pe/P0 < 0.44 3237 kips, for Pe/P0 < 0.44

φ Pn = 197 kips 296 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U1

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.14 0.51 0.45

Operating 0.18 0.66 0.59

Hang1 Top1 Top2 Diag1L

Tension Compression Compression Tension

Connecting Member Designation U1-L1 L0-U1 U1-U2 U1-L2

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 6 7

Line 2 6 7

Line 3 6 5

Line 4 4 5

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 48 kips 175 kips 191 kips 48 kips

Plate Bearing Resistance Nr φRn = 159 kips 653 kips 713 kips 178 kips

Tension:

Gross Section Yielding 117 kips 117 kips

Net Section Fracture 153 kips 153 kips

Block Shear Rupture 156 kips 297 kips

Compression:

Compression Buckling φ Pn = 157 kips 209 kips

Controlling Axial Resistance

Axial Resistance 48 kips 157 kips 191 kips 48 kips

Capacity C = φCφSφ Rn = 41 kips 134.2 kips 163.3 kips 41 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 16.4 kips 51.4 kips 57.7 kips 20.4 kips

Dead Load due to Wearing Surface DW = 2.8 kips 8 kips 9 kips 3.1 kips

Live Loads:

Pedestrian Load LLPED = 10.8 kips 31 kips 34.7 kips 12.1 kips

Lane Load LLLANE = 6.9 kips 19.8 kips 22.2 kips 7.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 31.6 kips 50.1 kips 57 kips 35.8 kips

5 Ton Truck Load (with impact) LL5-TON = 6.2 kips 8 kips 8.8 kips 6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.24 0.47 0.56 0.14

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.31 0.61 0.73 0.18

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.86 1.07 1.28 0.51

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.12 1.38 1.66 0.66

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.71 1.19 1.43 0.45

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.92 1.54 1.86 0.59

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 48 kips 175 kips 191 kips 48 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 33.17 kips 54.2 kips 54.2 kips 54.2 kips

Rn = 33.17 kips 37.13 kips 37.13 kips 37.13 kips

φRn = 26.54 kips 29.7 kips 29.7 kips 29.7 kips

Nr φRn = 159 653 713 178

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10.9 in 18.92 in 25.9 in 10.9 in

Rivets Through Whitmore Section 2 3 3 2

Gross Area Ag = t Wc = 4.088 in2
7.095 in2

9.713 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.478 in2
6.181 in2

8.798 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.048 in4
0.083 in4

0.114 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 117 kips 202 kips 277 kips 117 kips

Tension - Net Section Fracture
Pr = φu Fu An = 153 kips 272 kips 387 kips 153 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 7.82 0.00 2.50 16.00 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 7.82 0.00 2.50 14.75 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 13.81 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 12.56 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 11.58 4.19 0.00 0.00 0.00 0.00 26.37 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 16.00 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.75 14.75 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 15.64 5.00 0.00 0.00 0.00 0.00 30.75 5.00

Avn = 4.34 in2
0.00 in2

0.00 in2
9.89 in2

0.58 Avn = 2.52 in2
0.00 in2

0.00 in2
5.74 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 5.87 in2
0.00 in2

0.00 in2
11.53 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 156.00 kips 0.00 kips 0.00 kips 297.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 6.17 8.25 7

L2 = 3.5 2.85 3.5 3.5

L3 = 1 0 3.5 1

Assume LC = 3.83 in 3.01 in 5.08 in 3.83 in

K LC / r = 35.463 19.509 32.926 24.824

Pe = π2 E Ag / (K LC/r )2 = 930.37 kips 5335.56 kips 2564.33 kips 1898.74 kips

P0 = Q Fy Ag = 122.64 kips 212.85 kips 291.39 kips 122.64 kips

Pe / P0 = 7.59 > 0.44 25.07 > 0.44 8.8 > 0.44 15.48 > 0.44

Pn = 0.658 (Po/Pe) P0 = 116 kips, for Pe/P0 ≥ 0.44 209 kips, for Pe/P0 ≥ 0.44 278 kips, for Pe/P0 ≥ 0.44 119 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 816 kips, for Pe/P0 < 0.44 4679 kips, for Pe/P0 < 0.44 2249 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 87 kips 157 kips 209 kips 89 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U2

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.5 1.15 1.29

Operating 0.65 1.49 1.67

Hang2 Top2 Top3 Diag2R

Tension Compression Compression Tension

Connecting Member Designation U2-L2 U1-U2 U2-U3 U2-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 7 8

Line 2 7 8

Line 3 5 7

Line 4 5 7

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 48 kips 191 kips 239 kips 48 kips

Plate Bearing Resistance Nr φRn = 159 kips 713 kips 891 kips 178 kips

Tension:

Gross Section Yielding 107 kips 117 kips

Net Section Fracture 138 kips 153 kips

Block Shear Rupture 124 kips 175 kips

Compression:

Compression Buckling φ Pn = 182 kips 212 kips

Controlling Axial Resistance

Axial Resistance 48 kips 182 kips 212 kips 48 kips

Capacity C = φCφSφ Rn = 41 kips 155.6 kips 181.3 kips 41 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 57.7 kips 58.3 kips 1.8 kips

Dead Load due to Wearing Surface DW = 1.2 kips 9 kips 9.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 34.7 kips 35.2 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 22.2 kips 22.5 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 57 kips 54 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 8.8 kips 7.8 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.03 0.5 0.71 1.39

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.33 0.65 0.92 1.81

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.86 1.15 1.54 19.9

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5 1.49 1.99 25.79

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.29 1.29 1.79 6.25

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.26 1.67 2.32 8.11

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 48 kips 191 kips 239 kips 48 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 33.17 kips 54.2 kips 54.2 kips 54.2 kips

Rn = 33.17 kips 37.13 kips 37.13 kips 37.13 kips

φRn = 26.54 kips 29.7 kips 29.7 kips 29.7 kips

Nr φRn = 159 713 891 178

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10 in 21.89 in 25.6 in 10.9 in

Rivets Through Whitmore Section 2 4 4 2

Gross Area Ag = t Wc = 3.75 in2
8.209 in2

9.6 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.141 in2
6.99 in2

8.381 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.044 in4
0.096 in4

0.113 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 107 kips 234 kips 274 kips 117 kips

Tension - Net Section Fracture
Pr = φu Fu An = 138 kips 308 kips 369 kips 153 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 6.18 0.00 2.50 8.44 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 6.18 0.00 2.50 9.50 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 6.25 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 7.31 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 8.30 4.19 0.00 0.00 0.00 0.00 13.56 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.44 8.44 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.50 9.50 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.36 5.00 0.00 0.00 0.00 0.00 17.94 5.00

Avn = 3.11 in2
0.00 in2

0.00 in2
5.09 in2

0.58 Avn = 1.81 in2
0.00 in2

0.00 in2
2.95 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 4.64 in2
0.00 in2

0.00 in2
6.73 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 124.00 kips 0.00 kips 0.00 kips 175.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 3 3 7

L2 = 3.5 3 3 3.5

L3 = 1 3 3 1

Assume LC = 3.83 in 3 in 3 in 3.83 in

K LC / r = 35.463 19.444 19.444 24.824

Pe = π2 E Ag / (K LC/r )2 = 853.45 kips 6214.65 kips 7267.71 kips 1898.74 kips

P0 = Q Fy Ag = 112.5 kips 246.27 kips 288 kips 122.64 kips

Pe / P0 = 7.59 > 0.44 25.24 > 0.44 25.24 > 0.44 15.48 > 0.44

Pn = 0.658 (Po/Pe) P0 = 106 kips, for Pe/P0 ≥ 0.44 242 kips, for Pe/P0 ≥ 0.44 283 kips, for Pe/P0 ≥ 0.44 119 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 748 kips, for Pe/P0 < 0.44 5450 kips, for Pe/P0 < 0.44 6374 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 80 kips 182 kips 212 kips 89 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L2

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.25 0.55 0.64

Operating 0.33 0.71 0.82

Hang2 Bottom2 Bottom3 Diag1L Diag2L

Tension Tension Tension Tension Tension

Connecting Member Designation U2-L2 L1-L2 L2-L3 U1-L2 L2-U3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 3 2 1

Rivets per Line 4 9 5 5

Spacing Between Lines 4 in 2.5 in 3 in 2.5 in in

Rivet Spacing 2.5 in 3 in 3 in 2.5 in 2.5 in

Staggered Pattern? N N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.5 in 1.5 in

Line 1 8 7

Line 2 5 4

Line 3 8 7

Pitch S = in in in in in

Gage g = in in in in in

Number of Plates 2 2 2 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 64 kips 167 kips 215 kips 80 kips 40 kips

Plate Bearing Resistance Nr φRn = 212 kips 624 kips 802 kips 297 kips 149 kips

Tension:

Gross Section Yielding 291 kips 223 kips 204 kips 150 kips 269 kips

Net Section Fracture 422 kips 277 kips 248 kips 205 kips 376 kips

Block Shear Rupture 154 kips 370 kips 354 kips 167 kips 72 kips

Compression:

Compression Buckling φ Pn =

Controlling Axial Resistance

Axial Resistance 64 kips 167 kips 204 kips 80 kips 40 kips

Capacity C = φCφSφ Rn = 54.7 kips 142.8 kips 174.4 kips 68.4 kips 34.2 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 68 kips 84.6 kips 20.4 kips 1.6 kips

Dead Load due to Wearing Surface DW = 1.2 kips 10.7 kips 13.2 kips 3.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 41.1 kips 50.9 kips 12.1 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 26.3 kips 32.6 kips 7.7 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 66.5 kips 78 kips 35.8 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 10.6 kips 11.3 kips 6 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.48 0.26 0.25 0.5 1.16

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.92 0.33 0.33 0.65 1.5

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 5.56 0.58 0.55 1.81 16.49

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 7.21 0.75 0.71 2.34 21.38

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 4.74 0.65 0.64 1.6 5.18

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 6.14 0.84 0.82 2.07 6.72

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 64 kips 167 kips 215 kips 80 kips 40 kips

Clear Distance Between Holes 1.69 in > 2d 2.19 in > 2d 2.19 in > 2d 1.69 in > 2d 1.69 in > 2d

Clear Edge Distance 1.34 in < 2d 1.34 in < 2d 1.34 in < 2d 1.09 in < 2d 1.09 in < 2d

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips 37.13 kips 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 33.17 kips 54.2 kips 54.2 kips 41.83 kips 41.83 kips

Rn = 33.17 kips 37.13 kips 37.13 kips 37.13 kips 37.13 kips

φRn = 26.54 kips 29.7 kips 29.7 kips 29.7 kips 29.7 kips

Nr φRn = 212 624 802 297 149

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 27.2 in 20.84 in 19.1 in 14.05 in 25.2 in

Rivets Through Whitmore Section 2 5 5 2 3

Gross Area Ag = t Wc = 10.2 in2
7.815 in2

7.163 in2
5.269 in2

9.45 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 9.591 in2
6.292 in2

5.639 in2
4.659 in2

8.536 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.12 in4
0.092 in4

0.084 in4
0.062 in4

0.111 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 291 kips 223 kips 204 kips 150 kips 269 kips

Tension - Net Section Fracture
Pr = φu Fu An = 422 kips 277 kips 248 kips 205 kips 376 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 0.00 3.50 22.25 0.00 7.00 19.25 0.00 6.00 11.50 0.00 4.50 11.50 0.00 4.50

2 4.00 90.00 1.00 9.00 90.00 1.50 9.00 90.00 1.50 2.50 90.00 1.00

3 9.00 0.00 3.50 9.00 90.00 1.50 9.00 90.00 1.50 11.50 0.00 4.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.84 6.16 0.00 6.13 16.12 0.00 5.25 14.00 0.00 3.94 7.56 0.00 3.94 7.56 0.00

2 0.81 0.00 3.19 1.31 0.00 7.69 1.31 0.00 7.69 0.88 0.00 1.62 0.00 0.00 0.00

3 2.84 6.16 0.00 1.31 0.00 7.69 1.31 0.00 7.69 3.94 7.56 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.32 3.19 16.12 15.38 14.00 15.38 15.12 1.62 7.56 0.00

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 9.00 9.00 0.00 22.25 22.25 0.00 19.25 19.25 0.00 11.50 11.50 0.00 11.50 11.50 0.00

2 4.00 0.00 4.00 9.00 0.00 9.00 9.00 0.00 9.00 2.50 0.00 2.50 0.00 0.00 0.00

3 9.00 9.00 0.00 9.00 0.00 9.00 9.00 0.00 9.00 11.50 11.50 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 18.00 4.00 22.25 18.00 19.25 18.00 23.00 2.50 11.50 0.00

Avn = 4.62 in2
6.05 in2

5.25 in2
5.67 in2

2.84 in2

0.58 Avn = 2.68 in2
3.51 in2

3.05 in2
3.29 in2

1.64 in2

Atn = 1.20 in2
5.77 in2

5.77 in2
0.61 in2

0.00 in2

Avg = 6.75 in2
8.34 in2

7.22 in2
8.63 in2

4.31 in2

Atg = 1.50 in2
6.75 in2

6.75 in2
0.94 in2

0.00 in2

φ Pr = 154.00 kips 370.00 kips 354.00 kips 167.00 kips 72.00 kips



Compression

K = 1 0.7 0.7 0.7 0.8

Compression Length L1 = 7 24 7 7 7

L2 = 3.5 12 3.5 3.5 3.5

L3 = 1 21 1 1 1

Assume LC = 3.83 in 19 in 3.83 in 3.83 in 3.83 in

K LC / r = 35.463 123.148 24.824 24.824 28.37

Pe = π2 E Ag / (K LC/r )2 = 2321.38 kips 147.49 kips 3326.97 kips 2447.27 kips 3360.55 kips

P0 = Q Fy Ag = 306 kips 234.45 kips 214.89 kips 158.07 kips 283.5 kips

Pe / P0 = 7.59 > 0.44 0.63 > 0.44 15.48 > 0.44 15.48 > 0.44 11.85 > 0.44

Pn = 0.658 (Po/Pe) P0 = 290 kips, for Pe/P0 ≥ 0.44 121 kips, for Pe/P0 ≥ 0.44 209 kips, for Pe/P0 ≥ 0.44 154 kips, for Pe/P0 ≥ 0.44 274 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 2036 kips, for Pe/P0 < 0.44 129 kips, for Pe/P0 < 0.44 2918 kips, for Pe/P0 < 0.44 2146 kips, for Pe/P0 < 0.44 2947 kips, for Pe/P0 < 0.44

φ Pn = 218 kips 91 kips 157 kips 116 kips 206 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L3

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.25 0.55 0.64

Operating 0.33 0.71 0.82

Hang3 Bottom4 Bottom3 Diag1R Diag2R

Tension Tension Tension Tension Tension

Connecting Member Designation U3-L3 L3-L4 L2-L3 U4-L3 U2-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 3 2 1

Rivets per Line 4 9 5 5

Spacing Between Lines 4 in 2.5 in 3 in 2.5 in in

Rivet Spacing 2.5 in 3 in 3 in 2.5 in 2.5 in

Staggered Pattern? N N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.5 in 1.5 in

Line 1 8 7

Line 2 5 4

Line 3 8 7

Line 4

Pitch S = in in in in in

Gage g = in in in in in

Number of Plates 2 2 2 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 64 kips 167 kips 215 kips 80 kips 40 kips

Plate Bearing Resistance Nr φRn = 212 kips 624 kips 802 kips 297 kips 149 kips

Tension:

Gross Section Yielding 291 kips 223 kips 204 kips 150 kips 269 kips

Net Section Fracture 422 kips 277 kips 248 kips 205 kips 376 kips

Block Shear Rupture 154 kips 370 kips 354 kips 167 kips 72 kips

Compression:

Compression Buckling φ Pn =

Controlling Axial Resistance

Axial Resistance 64 kips 167 kips 204 kips 80 kips 40 kips

Capacity C = φCφSφ Rn = 54.7 kips 142.8 kips 174.4 kips 68.4 kips 34.2 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 68 kips 84.6 kips 20.4 kips 1.8 kips

Dead Load due to Wearing Surface DW = 1.2 kips 10.7 kips 13.2 kips 3.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 41.1 kips 50.9 kips 12.1 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 26.3 kips 32.6 kips 7.7 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 66.5 kips 78 kips 35.8 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 9.4 kips 11.3 kips 6 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.48 0.26 0.25 0.5 1.15

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.92 0.33 0.33 0.65 1.49

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 5.56 0.58 0.55 1.81 16.36

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 7.21 0.75 0.71 2.34 21.21

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 4.74 0.67 0.64 1.6 5.14

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 6.14 0.87 0.82 2.07 6.67

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 64 kips 167 kips 215 kips 80 kips 40 kips

Clear Distance Between Holes 1.69 in > 2d 2.19 in > 2d 2.19 in > 2d 1.69 in > 2d 1.69 in > 2d

Clear Edge Distance 1.34 in < 2d 1.34 in < 2d 1.34 in < 2d 1.09 in < 2d 1.09 in < 2d

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips 37.13 kips 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 33.17 kips 54.2 kips 54.2 kips 41.83 kips 41.83 kips

Rn = 33.17 kips 37.13 kips 37.13 kips 37.13 kips 37.13 kips

φRn = 26.54 kips 29.7 kips 29.7 kips 29.7 kips 29.7 kips

Nr φRn = 212 624 802 297 149

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 27.2 in 20.84 in 19.1 in 14.05 in 25.2 in

Rivets Through Whitmore Section 2 5 5 2 3

Gross Area Ag = t Wc = 10.2 in2
7.815 in2

7.163 in2
5.269 in2

9.45 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 9.591 in2
6.292 in2

5.639 in2
4.659 in2

8.536 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.12 in4
0.092 in4

0.084 in4
0.062 in4

0.111 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 291 kips 223 kips 204 kips 150 kips 269 kips

Tension - Net Section Fracture
Pr = φu Fu An = 422 kips 277 kips 248 kips 205 kips 376 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 0.00 3.50 22.25 0.00 7.00 19.25 0.00 6.00 11.50 0.00 4.50 11.50 0.00 4.50

2 4.00 90.00 1.00 9.00 90.00 1.50 9.00 90.00 1.50 2.50 90.00 1.00

3 9.00 0.00 3.50 9.00 90.00 1.50 9.00 90.00 1.50 11.50 0.00 4.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.84 6.16 0.00 6.13 16.12 0.00 5.25 14.00 0.00 3.94 7.56 0.00 3.94 7.56 0.00

2 0.81 0.00 3.19 1.31 0.00 7.69 1.31 0.00 7.69 0.88 0.00 1.62 0.00 0.00 0.00

3 2.84 6.16 0.00 1.31 0.00 7.69 1.31 0.00 7.69 3.94 7.56 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.32 3.19 16.12 15.38 14.00 15.38 15.12 1.62 7.56 0.00

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 9.00 9.00 0.00 22.25 22.25 0.00 19.25 19.25 0.00 11.50 11.50 0.00 11.50 11.50 0.00

2 4.00 0.00 4.00 9.00 0.00 9.00 9.00 0.00 9.00 2.50 0.00 2.50 0.00 0.00 0.00

3 9.00 9.00 0.00 9.00 0.00 9.00 9.00 0.00 9.00 11.50 11.50 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 18.00 4.00 22.25 18.00 19.25 18.00 23.00 2.50 11.50 0.00

Avn = 4.62 in2
6.05 in2

5.25 in2
5.67 in2

2.84 in2

0.58 Avn = 2.68 in2
3.51 in2

3.05 in2
3.29 in2

1.64 in2

Atn = 1.20 in2
5.77 in2

5.77 in2
0.61 in2

0.00 in2

Avg = 6.75 in2
8.34 in2

7.22 in2
8.63 in2

4.31 in2

Atg = 1.50 in2
6.75 in2

6.75 in2
0.94 in2

0.00 in2

φ Pr = 154.00 kips 370.00 kips 354.00 kips 167.00 kips 72.00 kips



Compression

K = 1 0.7 0.7 0.7 0.8

Compression Length L1 = 7 24 7 7 7

L2 = 3.5 12 3.5 3.5 3.5

L3 = 1 21 1 1 1

Assume LC = 3.83 in 19 in 3.83 in 3.83 in 3.83 in

K LC / r = 35.463 123.148 24.824 24.824 28.37

Pe = π2 E Ag / (K LC/r )2 = 2321.38 kips 147.49 kips 3326.97 kips 2447.27 kips 3360.55 kips

P0 = Q Fy Ag = 306 kips 234.45 kips 214.89 kips 158.07 kips 283.5 kips

Pe / P0 = 7.59 > 0.44 0.63 > 0.44 15.48 > 0.44 15.48 > 0.44 11.85 > 0.44

Pn = 0.658 (Po/Pe) P0 = 290 kips, for Pe/P0 ≥ 0.44 121 kips, for Pe/P0 ≥ 0.44 209 kips, for Pe/P0 ≥ 0.44 154 kips, for Pe/P0 ≥ 0.44 274 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 2036 kips, for Pe/P0 < 0.44 129 kips, for Pe/P0 < 0.44 2918 kips, for Pe/P0 < 0.44 2146 kips, for Pe/P0 < 0.44 2947 kips, for Pe/P0 < 0.44

φ Pn = 218 kips 91 kips 157 kips 116 kips 206 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U3

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.51 1.15 1.29

Operating 0.66 1.5 1.68

Hang3 Top4 Top3 Diag2L

Tension Compression Compression Tension

Connecting Member Designation U3-L3 U3-U4 U2-U3 L2-U3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 7 8

Line 2 7 8

Line 3 5 7

Line 4 5 7

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 48 kips 191 kips 239 kips 48 kips

Plate Bearing Resistance Nr φRn = 159 kips 713 kips 891 kips 178 kips

Tension:

Gross Section Yielding 107 kips 117 kips

Net Section Fracture 138 kips 153 kips

Block Shear Rupture 124 kips 175 kips

Compression:

Compression Buckling φ Pn = 182 kips 212 kips

Controlling Axial Resistance

Axial Resistance 48 kips 182 kips 212 kips 48 kips

Capacity C = φCφSφ Rn = 41 kips 155.6 kips 181.3 kips 41 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 57.6 kips 58.3 kips 1.6 kips

Dead Load due to Wearing Surface DW = 1.2 kips 9 kips 9.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 34.7 kips 35.2 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 22.2 kips 22.5 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 57 kips 54 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 8.8 kips 7.8 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.03 0.51 0.71 1.4

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.33 0.66 0.92 1.82

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.86 1.15 1.54 20.03

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5 1.5 1.99 25.96

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.29 1.29 1.79 6.29

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.26 1.68 2.32 8.16

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 48 kips 191 kips 239 kips 48 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 33.17 kips 54.2 kips 54.2 kips 54.2 kips

Rn = 33.17 kips 37.13 kips 37.13 kips 37.13 kips

φRn = 26.54 kips 29.7 kips 29.7 kips 29.7 kips

Nr φRn = 159 713 891 178

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10 in 21.89 in 25.6 in 10.9 in

Rivets Through Whitmore Section 2 4 4 2

Gross Area Ag = t Wc = 3.75 in2
8.209 in2

9.6 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.141 in2
6.99 in2

8.381 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.044 in4
0.096 in4

0.113 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 107 kips 234 kips 274 kips 117 kips

Tension - Net Section Fracture
Pr = φu Fu An = 138 kips 308 kips 369 kips 153 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 6.18 0.00 2.50 8.44 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 6.18 0.00 2.50 9.50 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 6.25 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 7.31 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 8.30 4.19 0.00 0.00 0.00 0.00 13.56 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.44 8.44 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.50 9.50 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.36 5.00 0.00 0.00 0.00 0.00 17.94 5.00

Avn = 3.11 in2
0.00 in2

0.00 in2
5.09 in2

0.58 Avn = 1.81 in2
0.00 in2

0.00 in2
2.95 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 4.64 in2
0.00 in2

0.00 in2
6.73 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 124.00 kips 0.00 kips 0.00 kips 175.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 3 3 7

L2 = 3.5 3 3 3.5

L3 = 1 3 3 1

Assume LC = 3.83 in 3 in 3 in 3.83 in

K LC / r = 35.463 19.444 19.444 24.824

Pe = π2 E Ag / (K LC/r )2 = 853.45 kips 6214.65 kips 7267.71 kips 1898.74 kips

P0 = Q Fy Ag = 112.5 kips 246.27 kips 288 kips 122.64 kips

Pe / P0 = 7.59 > 0.44 25.24 > 0.44 25.24 > 0.44 15.48 > 0.44

Pn = 0.658 (Po/Pe) P0 = 106 kips, for Pe/P0 ≥ 0.44 242 kips, for Pe/P0 ≥ 0.44 283 kips, for Pe/P0 ≥ 0.44 119 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 748 kips, for Pe/P0 < 0.44 5450 kips, for Pe/P0 < 0.44 6374 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 80 kips 182 kips 212 kips 89 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U4

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.14 0.51 0.45

Operating 0.18 0.66 0.59

Hang4 Top5 Top4 Diag1R

Tension Compression Compression Tension

Connecting Member Designation U4-L4 U4-L5 U3-U4 U4-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 6 7

Line 2 6 7

Line 3 6 5

Line 4 4 5

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 48 kips 143 kips 151 kips 48 kips

Plate Bearing Resistance Nr φRn = 159 kips 535 kips 564 kips 178 kips

Tension:

Gross Section Yielding 117 kips 117 kips

Net Section Fracture 153 kips 153 kips

Block Shear Rupture 156 kips 297 kips

Compression:

Compression Buckling φ Pn = 142 kips 209 kips

Controlling Axial Resistance

Axial Resistance 48 kips 142 kips 151 kips 48 kips

Capacity C = φCφSφ Rn = 41 kips 121.4 kips 129.1 kips 41 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 16.4 kips 51 kips 57.6 kips 20.4 kips

Dead Load due to Wearing Surface DW = 2.8 kips 8 kips 9 kips 3.1 kips

Live Loads:

Pedestrian Load LLPED = 10.8 kips 31 kips 34.7 kips 12.1 kips

Lane Load LLLANE = 6.9 kips 19.8 kips 22.2 kips 7.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 31.6 kips 50.1 kips 57 kips 35.8 kips

5 Ton Truck Load (with impact) LL5-TON = 6.2 kips 7.1 kips 8.8 kips 6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.24 0.37 0.31 0.14

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.31 0.48 0.41 0.18

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.86 0.84 0.72 0.51

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.12 1.09 0.93 0.66

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.71 0.97 0.8 0.45

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.92 1.26 1.04 0.59

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 48 kips 143 kips 151 kips 48 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 33.17 kips 54.2 kips 54.2 kips 54.2 kips

Rn = 33.17 kips 37.13 kips 37.13 kips 37.13 kips

φRn = 26.54 kips 29.7 kips 29.7 kips 29.7 kips

Nr φRn = 159 535 564 178

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10.9 in 17.6 in 25.9 in 10.9 in

Rivets Through Whitmore Section 2 3 3 2

Gross Area Ag = t Wc = 4.088 in2
6.6 in2

9.713 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.478 in2
5.686 in2

8.798 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.048 in4
0.077 in4

0.114 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 117 kips 188 kips 277 kips 117 kips

Tension - Net Section Fracture
Pr = φu Fu An = 153 kips 250 kips 387 kips 153 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 7.82 0.00 2.50 16.00 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 7.82 0.00 2.50 14.75 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 13.81 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 12.56 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 11.58 4.19 0.00 0.00 0.00 0.00 26.37 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 16.00 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.75 14.75 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 15.64 5.00 0.00 0.00 0.00 0.00 30.75 5.00

Avn = 4.34 in2
0.00 in2

0.00 in2
9.89 in2

0.58 Avn = 2.52 in2
0.00 in2

0.00 in2
5.74 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 5.87 in2
0.00 in2

0.00 in2
11.53 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 156.00 kips 0.00 kips 0.00 kips 297.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 8.25 8.25 7

L2 = 3.5 4.91 3.5 3.5

L3 = 1 1.58 3.5 1

Assume LC = 3.83 in 4.91 in 5.08 in 3.83 in

K LC / r = 35.463 31.824 32.926 24.824

Pe = π2 E Ag / (K LC/r )2 = 930.37 kips 1865.23 kips 2564.33 kips 1898.74 kips

P0 = Q Fy Ag = 122.64 kips 198 kips 291.39 kips 122.64 kips

Pe / P0 = 7.59 > 0.44 9.42 > 0.44 8.8 > 0.44 15.48 > 0.44

Pn = 0.658 (Po/Pe) P0 = 116 kips, for Pe/P0 ≥ 0.44 189 kips, for Pe/P0 ≥ 0.44 278 kips, for Pe/P0 ≥ 0.44 119 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 816 kips, for Pe/P0 < 0.44 1636 kips, for Pe/P0 < 0.44 2249 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 87 kips 142 kips 209 kips 89 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L5

Condition Factor:   φC = 0.95

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton

Inventory 0.21 0.53 0.56

Operating 0.28 0.68 0.72

Bottom5 Top5

Tension Compression

Connecting Member Designation L4-L5 U4-L5

Gusset Plate Thickness 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in

Number of Rivet Lines 2

Rivets per Line 10

Spacing Between Lines 6 in 2.5 in

Rivet Spacing 3 in 2.5 in

Staggered Pattern? N N

Edge Distance 3 in 1.75 in

Line 1 11

Line 2 5

Line 3 4

Line 4 3

Pitch S = in in

Gage g = in in

Number of Plates 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 159 kips 183 kips

Plate Bearing Resistance Nr φRn = 594 kips 683 kips

Tension:

Gross Section Yielding 263 kips

Net Section Fracture 379 kips

Block Shear Rupture 440 kips

Compression:

Compression Buckling φ Pn = 296 kips

Controlling Axial Resistance

Axial Resistance 159 kips 183 kips

Capacity C = φCφSφ Rn = 135.9 kips 156.5 kips



Load Rating Calculations

Dead Load except Wearing Surface DC = 68 kips 76.6 kips

Dead Load due to Wearing Surface DW = 10.7 kips 12 kips

Live Loads:

Pedestrian Load LLPED = 41.1 kips 46.5 kips

Lane Load LLLANE = 26.3 kips 29.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 66.5 kips 75.2 kips

5 Ton Truck Load (with impact) LL5-TON = 9.4 kips 10.6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.21 0.23

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.28 0.3

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.48 0.53

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.63 0.68

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.56 0.61

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.72 0.79

Resistance of Fasterners

Number of Shear Planes m = 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips

Nr φRn = 159 kips 183 kips

Clear Distance Between Holes 2.19 in > 2d 1.69 in > 2d

Clear Edge Distance 2.59 in > 2d N/A

Rn = 2.4 dt Fu = 37.13 kips 37.13 kips

Rn = 1.2 Lc t Fu = 54.2 kips 41.83 kips

Rn = 37.13 kips 37.13 kips

φRn = 29.7 kips 29.7 kips

Nr φRn = 594 683

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 24.59 in 36.7 in

Rivets Through Whitmore Section 2 3

Gross Area Ag = t Wc = 9.221 in2
13.763 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 8.612 in2
12.848 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.108 in4
0.161 in4

r = √(Ig / Ag) = 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 263 kips 392 kips

Tension - Net Section Fracture
Pr = φu Fu An = 379 kips 565 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 90.00 0.50

2 30.00 0.00 10.00

3 9.00 90.00 0.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in)

1 0.41 0.00 8.59 0.00 0.00 0.00

2 8.13 21.87 0.00 0.00 0.00 0.00

3 0.41 0.00 8.59 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 21.87 17.18 0.00 0.00

Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in)

1 9.00 0.00 9.00 0.00 0.00 0.00

2 30.00 30.00 0.00 0.00 0.00 0.00

3 9.00 0.00 9.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 30.00 18.00 0.00 0.00

Avn = 8.20 in2
0.00 in2

0.58 Avn = 4.76 in2
0.00 in2

Atn = 6.44 in2
0.00 in2

Avg = 11.25 in2
0.00 in2

Atg = 6.75 in2
0.00 in2

φ Pr = 440.00 kips 0.00 kips



Compression

K = 1 0.7

Compression Length L1 = 7 15.125

L2 = 3.5 0

L3 = 1 0

Assume LC = 3.83 in 5.04 in

K LC / r = 35.463 32.667

Pe = π2 E Ag / (K LC/r )2 = 2098.58 kips 3691.41 kips

P0 = Q Fy Ag = 276.63 kips 412.89 kips

Pe / P0 = 7.59 > 0.44 8.94 > 0.44

Pn = 0.658 (Po/Pe) P0 = 262 kips, for Pe/P0 ≥ 0.44 394 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 1840 kips, for Pe/P0 < 0.44 3237 kips, for Pe/P0 < 0.44

φ Pn = 197 kips 296 kips



State Job Piece No. 26360(04)

Alternatives Analysis Report US-281 over the South Canadian River

Appendices

Bridge “A” Bridgeport Bridge
Gusset Plate Load Rating

BRIDGE REHABILITATION FOR

HL-93 TRUCK LOADS



Gusset Plate Load Rating - LRFR
Existing Bridge Configuration with Rehabilitation to Gusset Plates for HL93 Loading

Summary of Gusset Plate Load Rating:

Add'l Weight

Inv. RF Oper. RF Inv. RF Oper. RF Inv. RF Oper. RF (lb)

LO 1.38 1.79 3.18 4.13 3.47 4.49 660

L2 1.10 1.42 2.38 3.08 2.76 3.58 623

L3 1.10 1.42 2.38 3.08 2.76 3.58 623

L5 1.38 1.79 3.19 4.14 3.58 4.64 660

U1 1.27 1.65 2.89 3.75 3.22 4.18 442

U2 1.32 1.72 3.02 3.92 3.38 4.38 407

U3 1.32 1.72 3.02 3.92 3.38 4.39 407

U4 1.07 1.39 2.42 3.14 2.79 3.61 442

Min RF: 1.07 1.39 2.38 3.08 2.76 3.58

Max RF: 1.38 1.79 3.19 4.14 3.58 4.64

Total Additional Weight (lb) = 4300

(per truss, two trusses per span)

HL93 Loading Pedestrian OnlyPlate

Location

5 Ton Truck



Gusset Plate Load Rating - LRFR
Existing Bridge Configuration with Rehabilitation to Gusset Plates for HL93 Loading

General Properties

E = 29000 ksi = Revised value for rehabilitation

Steel Strength:

Yield Stress - Fy = 50 ksi

Ultimate Strength - Fu = 65 ksi

Rating Factors

System Factor φS = 0.90 (Riveted members in truss bridges)

LRFD Resistance Factors - Steel

Shear φ = 1.00

Net Section Fracture φ = 0.80

Gross Section Yield φ = 0.95

Bearing Resistance φ = 0.80

Gusset Plate Compression φ = 0.75

Block Shear φ = 0.80

Load Factors

Inv. Load

Factor

Op. Load

Factor

Impact

Factor

Load

Fraction

Multiple

Presence

Adjusted

Fraction

Dead Load 1.25 1.00 1.00

Wearing Surface 1.50 1.00 1.00

Lane Load 1.75 1.35 1.08 1.00 1.08

Truck Load 1.75 1.35 1.33 1.08 1.00 1.08

Pedestrian Load 1.75 1.35 1.00 1.00 1.00

Two lanes loaded is controlling case.









Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L0 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 43 per plate

Area = 2736 in2 estimated calc Dia. of Bolts = 0.875 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 581.9 lb for two plates Est. Weight = 0.90 lb each

Inventory 1.38 3.18 3.47 Total Weight = 77.4 lb

Operating 1.79 4.13 4.49 Total Weight = 660 lb

Bottom1 Top1

Tension Compression

Connecting Member Designation L0-L1 L0-U1

Gusset Plate Thickness 0.375 in 0.375 in

Rivet Diameter 0.875 in 0.875 in

Number of Rivet Lines 2

Rivets per Line

Spacing Between Lines 6 in 2.5 in

Rivet Spacing 3 in 2.5 in

Staggered Pattern? N N

Edge Distance 3 in 1.75 in

Line 1 11 11

Line 2 9 5

Line 3 4

Line 4 3

Pitch S = in in

Gage g = in in

Number of Plates 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 361 kips 415 kips

Plate Bearing Resistance Nr φRn = 819 kips 840 kips

Tension:

Gross Section Yielding 438 kips

Net Section Fracture 443 kips

Block Shear Rupture 594 kips

Compression:

Compression Buckling φ Pn = 477 kips

Controlling Axial Resistance

Axial Resistance 361 kips 415 kips

Capacity C = φCφSφ Rn = 324.9 kips 373.5 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 68 kips 77.1 kips

Dead Load due to Wearing Surface DW = 10.7 kips 12 kips

Live Loads:

Pedestrian Load LLPED = 41.1 kips 46.5 kips

Lane Load LLLANE = 26.3 kips 29.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 66.5 kips 75.2 kips

5 Ton Truck Load (with impact) LL5-TON = 10.6 kips 11.9 kips

Load Ratings

Single Lane of Traffic - HS20 Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.38 1.41

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.79 1.83

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.11 3.18

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.03 4.13

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.47 3.56

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.49 4.61

Resistance of Fasterners

Number of Shear Planes m = 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 18.04 kips 18.04 kips

Nr φRn = 361 kips 415 kips

Clear Distance Between Holes 2.06 in > 2d 1.56 in < 2d

Clear Edge Distance 2.53 in > 2d N/A

Rn = 2.4 dt Fu = 51.19 kips 51.19 kips

Rn = 1.2 Lc t Fu = 60.26 kips 45.63 kips

Rn = 51.19 kips 45.63 kips

φRn = 40.95 kips 36.5 kips

Nr φRn = 819 840

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 24.59 in 36.7 in

Rivets Through Whitmore Section 2 3

Gross Area Ag = t Wc = 9.221 in2
13.763 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 8.518 in2
12.708 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.108 in4
0.161 in4

r = √(Ig / Ag) = 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 438 kips 654 kips

Tension - Net Section Fracture
Pr = φu Fu An = 443 kips 661 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 90.00 0.50

2 30.00 0.00 10.00

3 9.00 90.00 0.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in)

1 0.47 0.00 8.53 0.00 0.00 0.00

2 9.38 20.62 0.00 0.00 0.00 0.00

3 0.47 0.00 8.53 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 20.62 17.06 0.00 0.00

Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in)

1 9.00 0.00 9.00 0.00 0.00 0.00

2 30.00 30.00 0.00 0.00 0.00 0.00

3 9.00 0.00 9.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 30.00 18.00 0.00 0.00

Avn = 7.73 in2
0.00 in2

0.58 Avn = 4.48 in2
0.00 in2

Atn = 6.40 in2
0.00 in2

Avg = 11.25 in2
0.00 in2

Atg = 6.75 in2
0.00 in2

φ Pr = 594.00 kips 0.00 kips



Compression

K = 1 0.7

Compression Length L1 = 7 15.125

L2 = 3.5 0

L3 = 1 0

Assume LC = 3.83 in 5.04 in

K LC / r = 35.463 32.667

Pe = π2 E Ag / (K LC/r )2 = 2098.58 kips 3691.41 kips

P0 = Q Fy Ag = 461.05 kips 688.15 kips

Pe / P0 = 4.55 > 0.44 5.36 > 0.44

Pn = 0.658 (Po/Pe) P0 = 421 kips, for Pe/P0 ≥ 0.44 636 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 1840 kips, for Pe/P0 < 0.44 3237 kips, for Pe/P0 < 0.44

φ Pn = 316 kips 477 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U1 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 58 per plate

Area = 1422 in2 estimated calc Dia. of Bolts = 1 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 302.4 lb for two plates Est. Weight = 1.20 lb each

Inventory 1.27 2.89 3.22 Total Weight = 139.2 lb

Operating 1.65 3.75 4.18 Total Weight = 442 lb

Hang1 Top1 Top2 Diag1L

Tension Compression Compression Tension

Connecting Member Designation U1-L1 L0-U1 U1-U2 U1-L2

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 1 in 1 in 1 in 1 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 6 7

Line 2 6 7

Line 3 6 5

Line 4 4 5

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 141 kips 518 kips 565 kips 141 kips

Plate Bearing Resistance Nr φRn = 171 kips 999 kips 1090 kips 272 kips

Tension:

Gross Section Yielding 194 kips 194 kips

Net Section Fracture 171 kips 171 kips

Block Shear Rupture 192 kips 359 kips

Compression:

Compression Buckling φ Pn = 259 kips 337 kips

Controlling Axial Resistance

Axial Resistance 141 kips 259 kips 337 kips 141 kips

Capacity C = φCφSφ Rn = 126.9 kips 233.1 kips 303.3 kips 126.9 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 16.4 kips 51.4 kips 57.7 kips 20.4 kips

Dead Load due to Wearing Surface DW = 2.8 kips 8 kips 9 kips 3.1 kips

Live Loads:

Pedestrian Load LLPED = 10.8 kips 31 kips 34.7 kips 12.1 kips

Lane Load LLLANE = 6.9 kips 19.8 kips 22.2 kips 7.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 31.6 kips 50.1 kips 57 kips 35.8 kips

5 Ton Truck Load (with impact) LL5-TON = 6.2 kips 8 kips 8.8 kips 6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.52 1.28 1.57 1.27

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.97 1.66 2.04 1.65

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 5.41 2.89 3.58 4.57

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 7.01 3.75 4.65 5.92

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 4.46 3.22 4.01 4.04

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5.78 4.18 5.2 5.23

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 23.56 kips 23.56 kips 23.56 kips 23.56 kips

Nr φRn = 141 kips 518 kips 565 kips 141 kips

Clear Distance Between Holes 1.94 in < 2d 1.94 in < 2d 1.94 in < 2d 1.94 in < 2d

Clear Edge Distance 1.22 in < 2d N/A N/A 1.22 in < 2d

Rn = 2.4 dt Fu = 58.5 kips 58.5 kips 58.5 kips 58.5 kips

Rn = 1.2 Lc t Fu = 35.69 kips 56.75 kips 56.75 kips 56.75 kips

Rn = 35.69 kips 56.75 kips 56.75 kips 56.75 kips

φRn = 28.55 kips 45.4 kips 45.4 kips 45.4 kips

Nr φRn = 171 999 1090 272

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10.9 in 18.92 in 25.9 in 10.9 in

Rivets Through Whitmore Section 2 3 3 2

Gross Area Ag = t Wc = 4.088 in2
7.095 in2

9.713 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.291 in2
5.9 in2

8.517 in2
3.291 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.048 in4
0.083 in4

0.114 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 194 kips 337 kips 461 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 171 kips 307 kips 443 kips 171 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 7.82 0.00 2.50 16.00 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 7.82 0.00 2.50 14.75 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.66 5.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.81 13.19 0.00

2 1.06 0.00 3.94 0.00 0.00 0.00 0.00 0.00 0.00 1.13 0.00 3.87

3 2.66 5.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.81 11.94 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 10.32 3.94 0.00 0.00 0.00 0.00 25.13 3.87

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 16.00 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.75 14.75 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 15.64 5.00 0.00 0.00 0.00 0.00 30.75 5.00

Avn = 3.87 in2
0.00 in2

0.00 in2
9.42 in2

0.58 Avn = 2.24 in2
0.00 in2

0.00 in2
5.47 in2

Atn = 1.48 in2
0.00 in2

0.00 in2
1.45 in2

Avg = 5.87 in2
0.00 in2

0.00 in2
11.53 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 192.00 kips 0.00 kips 0.00 kips 359.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 6.17 8.25 7

L2 = 3.5 2.85 3.5 3.5

L3 = 1 0 3.5 1

Assume LC = 3.83 in 3.01 in 5.08 in 3.83 in

K LC / r = 35.463 19.509 32.926 24.824

Pe = π2 E Ag / (K LC/r )2 = 930.37 kips 5335.56 kips 2564.33 kips 1898.74 kips

P0 = Q Fy Ag = 204.4 kips 354.75 kips 485.65 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 15.04 > 0.44 5.28 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 186 kips, for Pe/P0 ≥ 0.44 345 kips, for Pe/P0 ≥ 0.44 449 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 816 kips, for Pe/P0 < 0.44 4679 kips, for Pe/P0 < 0.44 2249 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 140 kips 259 kips 337 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U2 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 66 per plate

Area = 1539 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 327.3 lb for two plates Est. Weight = 0.60 lb each

Inventory 1.32 3.02 3.38 Total Weight = 79.2 lb

Operating 1.72 3.92 4.38 Total Weight = 407 lb

Hang2 Top2 Top3 Diag2R

Tension Compression Compression Tension

Connecting Member Designation U2-L2 U1-U2 U2-U3 U2-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 7 8

Line 2 7 8

Line 3 5 7

Line 4 5 7

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 80 kips 318 kips 398 kips 80 kips

Plate Bearing Resistance Nr φRn = 188 kips 842 kips 1053 kips 211 kips

Tension:

Gross Section Yielding 178 kips 194 kips

Net Section Fracture 163 kips 181 kips

Block Shear Rupture 169 kips 228 kips

Compression:

Compression Buckling φ Pn = 299 kips 350 kips

Controlling Axial Resistance

Axial Resistance 80 kips 299 kips 350 kips 80 kips

Capacity C = φCφSφ Rn = 72 kips 269.1 kips 315 kips 72 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 57.7 kips 58.3 kips 1.8 kips

Dead Load due to Wearing Surface DW = 1.2 kips 9 kips 9.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 34.7 kips 35.2 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 22.2 kips 22.5 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 57 kips 54 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 8.8 kips 7.8 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.05 1.32 1.71 2.52

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.66 1.72 2.21 3.27

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 7.71 3.02 3.71 36

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 10 3.92 4.81 46.67

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 6.57 3.38 4.31 11.31

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 8.52 4.38 5.59 14.67

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips 13.25 kips 13.25 kips

Nr φRn = 80 kips 318 kips 398 kips 80 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 64.06 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 188 842 1053 211

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10 in 21.89 in 25.6 in 10.9 in

Rivets Through Whitmore Section 2 4 4 2

Gross Area Ag = t Wc = 3.75 in2
8.209 in2

9.6 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.141 in2
6.99 in2

8.381 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.044 in4
0.096 in4

0.113 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 178 kips 390 kips 456 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 163 kips 363 kips 436 kips 181 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 6.18 0.00 2.50 8.44 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 6.18 0.00 2.50 9.50 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 6.25 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 7.31 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 8.30 4.19 0.00 0.00 0.00 0.00 13.56 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.44 8.44 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.50 9.50 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.36 5.00 0.00 0.00 0.00 0.00 17.94 5.00

Avn = 3.11 in2
0.00 in2

0.00 in2
5.09 in2

0.58 Avn = 1.81 in2
0.00 in2

0.00 in2
2.95 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 4.64 in2
0.00 in2

0.00 in2
6.73 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 169.00 kips 0.00 kips 0.00 kips 228.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 3 3 7

L2 = 3.5 3 3 3.5

L3 = 1 3 3 1

Assume LC = 3.83 in 3 in 3 in 3.83 in

K LC / r = 35.463 19.444 19.444 24.824

Pe = π2 E Ag / (K LC/r )2 = 853.45 kips 6214.65 kips 7267.71 kips 1898.74 kips

P0 = Q Fy Ag = 187.5 kips 410.45 kips 480 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 15.14 > 0.44 15.14 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 171 kips, for Pe/P0 ≥ 0.44 399 kips, for Pe/P0 ≥ 0.44 467 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 748 kips, for Pe/P0 < 0.44 5450 kips, for Pe/P0 < 0.44 6374 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 128 kips 299 kips 350 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L2 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.5 in No. of Bolts = 62 per plate

Area = 1800 in2 estimated calc Dia. of Bolts = 0.875 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 510.4 lb for two plates Est. Weight = 0.90 lb each

Inventory 1.1 2.38 2.76 Total Weight = 111.6 lb

Operating 1.42 3.08 3.58 Total Weight = 623 lb

Hang2 Bottom2 Bottom3 Diag1L Diag2L

Tension Tension Tension Tension Tension

Connecting Member Designation U2-L2 L1-L2 L2-L3 U1-L2 L2-U3

Gusset Plate Thickness 0.5 in 0.5 in 0.5 in 0.5 in 0.5 in

Rivet Diameter 0.875 in 0.875 in 0.875 in 0.875 in 0.875 in

Number of Rivet Lines 2 3 2 1

Rivets per Line 4 9 5 5

Spacing Between Lines 4 in 2.5 in 3 in 2.5 in in

Rivet Spacing 2.5 in 3 in 3 in 2.5 in 2.5 in

Staggered Pattern? N N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.5 in 1.5 in

Line 1 8 7

Line 2 5 4

Line 3 8 7

Pitch S = in in in in in

Gage g = in in in in in

Number of Plates 2 2 2 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 144 kips 379 kips 487 kips 180 kips 90 kips

Plate Bearing Resistance Nr φRn = 320 kips 1147 kips 1474 kips 487 kips 243 kips

Tension:

Gross Section Yielding 646 kips 495 kips 454 kips 334 kips 599 kips

Net Section Fracture 658 kips 420 kips 375 kips 317 kips 582 kips

Block Shear Rupture 253 kips 648 kips 613 kips 261 kips 106 kips

Compression:

Compression Buckling φ Pn =

Controlling Axial Resistance

Axial Resistance 144 kips 379 kips 375 kips 180 kips 90 kips

Capacity C = φCφSφ Rn = 129.6 kips 341.1 kips 337.5 kips 162 kips 81 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 68 kips 84.6 kips 20.4 kips 1.6 kips

Dead Load due to Wearing Surface DW = 1.2 kips 10.7 kips 13.2 kips 3.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 41.1 kips 50.9 kips 12.1 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 26.3 kips 32.6 kips 7.7 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 66.5 kips 78 kips 35.8 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 10.6 kips 11.3 kips 6 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.95 1.48 1.1 1.73 2.86

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5.12 1.92 1.42 2.25 3.71

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 14.87 3.34 2.38 6.23 40.81

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 19.27 4.33 3.08 8.07 52.9

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 12.66 3.72 2.76 5.5 12.82

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 16.42 4.82 3.58 7.13 16.62

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 18.04 kips 18.04 kips 18.04 kips 18.04 kips 18.04 kips

Nr φRn = 144 kips 379 kips 487 kips 180 kips 90 kips

Clear Distance Between Holes 1.56 in < 2d 2.06 in > 2d 2.06 in > 2d 1.56 in < 2d 1.56 in < 2d

Clear Edge Distance 1.28 in < 2d 1.28 in < 2d 1.28 in < 2d 1.03 in < 2d 1.03 in < 2d

Rn = 2.4 dt Fu = 68.25 kips 68.25 kips 68.25 kips 68.25 kips 68.25 kips

Rn = 1.2 Lc t Fu = 49.92 kips 80.34 kips 80.34 kips 60.84 kips 60.84 kips

Rn = 49.92 kips 68.25 kips 68.25 kips 60.84 kips 60.84 kips

φRn = 39.94 kips 54.6 kips 54.6 kips 48.67 kips 48.67 kips

Nr φRn = 320 1147 1474 487 243

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 27.2 in 20.84 in 19.1 in 14.05 in 25.2 in

Rivets Through Whitmore Section 2 5 5 2 3

Gross Area Ag = t Wc = 13.6 in2
10.42 in2

9.55 in2
7.025 in2

12.6 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 12.663 in2
8.076 in2

7.206 in2
6.088 in2

11.194 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.283 in4
0.217 in4

0.199 in4
0.146 in4

0.263 in4

r = √(Ig / Ag) = 0.144 in 0.144 in 0.144 in 0.144 in 0.144 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 646 kips 495 kips 454 kips 334 kips 599 kips

Tension - Net Section Fracture
Pr = φu Fu An = 658 kips 420 kips 375 kips 317 kips 582 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 0.00 3.50 22.25 0.00 7.00 19.25 0.00 6.00 11.50 0.00 4.50 11.50 0.00 4.50

2 4.00 90.00 1.00 9.00 90.00 1.50 9.00 90.00 1.50 2.50 90.00 1.00

3 9.00 0.00 3.50 9.00 90.00 1.50 9.00 90.00 1.50 11.50 0.00 4.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 3.28 5.72 0.00 7.00 15.25 0.00 6.00 13.25 0.00 4.50 7.00 0.00 4.50 7.00 0.00

2 0.94 0.00 3.06 1.50 0.00 7.50 1.50 0.00 7.50 1.00 0.00 1.50 0.00 0.00 0.00

3 3.28 5.72 0.00 1.50 0.00 7.50 1.50 0.00 7.50 4.50 7.00 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 11.44 3.06 15.25 15.00 13.25 15.00 14.00 1.50 7.00 0.00

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 9.00 9.00 0.00 22.25 22.25 0.00 19.25 19.25 0.00 11.50 11.50 0.00 11.50 11.50 0.00

2 4.00 0.00 4.00 9.00 0.00 9.00 9.00 0.00 9.00 2.50 0.00 2.50 0.00 0.00 0.00

3 9.00 9.00 0.00 9.00 0.00 9.00 9.00 0.00 9.00 11.50 11.50 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 18.00 4.00 22.25 18.00 19.25 18.00 23.00 2.50 11.50 0.00

Avn = 5.72 in2
7.63 in2

6.63 in2
7.00 in2

3.50 in2

0.58 Avn = 3.32 in2
4.42 in2

3.84 in2
4.06 in2

2.03 in2

Atn = 1.53 in2
7.50 in2

7.50 in2
0.75 in2

0.00 in2

Avg = 9.00 in2
11.13 in2

9.63 in2
11.50 in2

5.75 in2

Atg = 2.00 in2
9.00 in2

9.00 in2
1.25 in2

0.00 in2

φ Pr = 253.00 kips 648.00 kips 613.00 kips 261.00 kips 106.00 kips



Compression

K = 1 0.7 0.7 0.7 0.8

Compression Length L1 = 7 24 7 7 7

L2 = 3.5 12 3.5 3.5 3.5

L3 = 1 21 1 1 1

Assume LC = 3.83 in 19 in 3.83 in 3.83 in 3.83 in

K LC / r = 26.597 92.361 18.618 18.618 21.278

Pe = π2 E Ag / (K LC/r )2 = 5502.64 kips 349.61 kips 7885.61 kips 5800.67 kips 7965.38 kips

P0 = Q Fy Ag = 680 kips 521 kips 477.5 kips 351.25 kips 630 kips

Pe / P0 = 8.09 > 0.44 0.67 > 0.44 16.51 > 0.44 16.51 > 0.44 12.64 > 0.44

Pn = 0.658 (Po/Pe) P0 = 646 kips, for Pe/P0 ≥ 0.44 279 kips, for Pe/P0 ≥ 0.44 466 kips, for Pe/P0 ≥ 0.44 342 kips, for Pe/P0 ≥ 0.44 609 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 4826 kips, for Pe/P0 < 0.44 307 kips, for Pe/P0 < 0.44 6916 kips, for Pe/P0 < 0.44 5087 kips, for Pe/P0 < 0.44 6986 kips, for Pe/P0 < 0.44

φ Pn = 485 kips 209 kips 350 kips 257 kips 457 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L3 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.5 in No. of Bolts = 62 per plate

Area = 1800 in2 estimated calc Dia. of Bolts = 0.875 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 510.4 lb for two plates Est. Weight = 0.90 lb each

Inventory 1.1 2.38 2.76 Total Weight = 111.6 lb

Operating 1.42 3.08 3.58 Total Weight = 623 lb

Hang3 Bottom4 Bottom3 Diag1R Diag2R

Tension Tension Tension Tension Tension

Connecting Member Designation U3-L3 L3-L4 L2-L3 U4-L3 U2-L3

Gusset Plate Thickness 0.5 in 0.5 in 0.5 in 0.5 in 0.5 in

Rivet Diameter 0.875 in 0.875 in 0.875 in 0.875 in 0.875 in

Number of Rivet Lines 2 3 2 1

Rivets per Line 4 9 5 5

Spacing Between Lines 4 in 2.5 in 3 in 2.5 in in

Rivet Spacing 2.5 in 3 in 3 in 2.5 in 2.5 in

Staggered Pattern? N N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.5 in 1.5 in

Line 1 8 7

Line 2 5 4

Line 3 8 7

Line 4

Pitch S = in in in in in

Gage g = in in in in in

Number of Plates 2 2 2 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 144 kips 379 kips 487 kips 180 kips 90 kips

Plate Bearing Resistance Nr φRn = 320 kips 1147 kips 1474 kips 487 kips 243 kips

Tension:

Gross Section Yielding 646 kips 495 kips 454 kips 334 kips 599 kips

Net Section Fracture 658 kips 420 kips 375 kips 317 kips 582 kips

Block Shear Rupture 253 kips 648 kips 613 kips 261 kips 106 kips

Compression:

Compression Buckling φ Pn =

Controlling Axial Resistance

Axial Resistance 144 kips 379 kips 375 kips 180 kips 90 kips

Capacity C = φCφSφ Rn = 129.6 kips 341.1 kips 337.5 kips 162 kips 81 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 68 kips 84.6 kips 20.4 kips 1.8 kips

Dead Load due to Wearing Surface DW = 1.2 kips 10.7 kips 13.2 kips 3.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 41.1 kips 50.9 kips 12.1 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 26.3 kips 32.6 kips 7.7 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 66.5 kips 78 kips 35.8 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 9.4 kips 11.3 kips 6 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.95 1.48 1.1 1.73 2.85

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5.12 1.92 1.42 2.25 3.69

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 14.87 3.34 2.38 6.23 40.68

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 19.27 4.33 3.08 8.07 52.73

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 12.66 3.84 2.76 5.5 12.78

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 16.42 4.98 3.58 7.13 16.57

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 18.04 kips 18.04 kips 18.04 kips 18.04 kips 18.04 kips

Nr φRn = 144 kips 379 kips 487 kips 180 kips 90 kips

Clear Distance Between Holes 1.56 in < 2d 2.06 in > 2d 2.06 in > 2d 1.56 in < 2d 1.56 in < 2d

Clear Edge Distance 1.28 in < 2d 1.28 in < 2d 1.28 in < 2d 1.03 in < 2d 1.03 in < 2d

Rn = 2.4 dt Fu = 68.25 kips 68.25 kips 68.25 kips 68.25 kips 68.25 kips

Rn = 1.2 Lc t Fu = 49.92 kips 80.34 kips 80.34 kips 60.84 kips 60.84 kips

Rn = 49.92 kips 68.25 kips 68.25 kips 60.84 kips 60.84 kips

φRn = 39.94 kips 54.6 kips 54.6 kips 48.67 kips 48.67 kips

Nr φRn = 320 1147 1474 487 243

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 27.2 in 20.84 in 19.1 in 14.05 in 25.2 in

Rivets Through Whitmore Section 2 5 5 2 3

Gross Area Ag = t Wc = 13.6 in2
10.42 in2

9.55 in2
7.025 in2

12.6 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 12.663 in2
8.076 in2

7.206 in2
6.088 in2

11.194 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.283 in4
0.217 in4

0.199 in4
0.146 in4

0.263 in4

r = √(Ig / Ag) = 0.144 in 0.144 in 0.144 in 0.144 in 0.144 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 646 kips 495 kips 454 kips 334 kips 599 kips

Tension - Net Section Fracture
Pr = φu Fu An = 658 kips 420 kips 375 kips 317 kips 582 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 0.00 3.50 22.25 0.00 7.00 19.25 0.00 6.00 11.50 0.00 4.50 11.50 0.00 4.50

2 4.00 90.00 1.00 9.00 90.00 1.50 9.00 90.00 1.50 2.50 90.00 1.00

3 9.00 0.00 3.50 9.00 90.00 1.50 9.00 90.00 1.50 11.50 0.00 4.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 3.28 5.72 0.00 7.00 15.25 0.00 6.00 13.25 0.00 4.50 7.00 0.00 4.50 7.00 0.00

2 0.94 0.00 3.06 1.50 0.00 7.50 1.50 0.00 7.50 1.00 0.00 1.50 0.00 0.00 0.00

3 3.28 5.72 0.00 1.50 0.00 7.50 1.50 0.00 7.50 4.50 7.00 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 11.44 3.06 15.25 15.00 13.25 15.00 14.00 1.50 7.00 0.00

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 9.00 9.00 0.00 22.25 22.25 0.00 19.25 19.25 0.00 11.50 11.50 0.00 11.50 11.50 0.00

2 4.00 0.00 4.00 9.00 0.00 9.00 9.00 0.00 9.00 2.50 0.00 2.50 0.00 0.00 0.00

3 9.00 9.00 0.00 9.00 0.00 9.00 9.00 0.00 9.00 11.50 11.50 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 18.00 4.00 22.25 18.00 19.25 18.00 23.00 2.50 11.50 0.00

Avn = 5.72 in2
7.63 in2

6.63 in2
7.00 in2

3.50 in2

0.58 Avn = 3.32 in2
4.42 in2

3.84 in2
4.06 in2

2.03 in2

Atn = 1.53 in2
7.50 in2

7.50 in2
0.75 in2

0.00 in2

Avg = 9.00 in2
11.13 in2

9.63 in2
11.50 in2

5.75 in2

Atg = 2.00 in2
9.00 in2

9.00 in2
1.25 in2

0.00 in2

φ Pr = 253.00 kips 648.00 kips 613.00 kips 261.00 kips 106.00 kips



Compression

K = 1 0.7 0.7 0.7 0.8

Compression Length L1 = 7 24 7 7 7

L2 = 3.5 12 3.5 3.5 3.5

L3 = 1 21 1 1 1

Assume LC = 3.83 in 19 in 3.83 in 3.83 in 3.83 in

K LC / r = 26.597 92.361 18.618 18.618 21.278

Pe = π2 E Ag / (K LC/r )2 = 5502.64 kips 349.61 kips 7885.61 kips 5800.67 kips 7965.38 kips

P0 = Q Fy Ag = 680 kips 521 kips 477.5 kips 351.25 kips 630 kips

Pe / P0 = 8.09 > 0.44 0.67 > 0.44 16.51 > 0.44 16.51 > 0.44 12.64 > 0.44

Pn = 0.658 (Po/Pe) P0 = 646 kips, for Pe/P0 ≥ 0.44 279 kips, for Pe/P0 ≥ 0.44 466 kips, for Pe/P0 ≥ 0.44 342 kips, for Pe/P0 ≥ 0.44 609 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 4826 kips, for Pe/P0 < 0.44 307 kips, for Pe/P0 < 0.44 6916 kips, for Pe/P0 < 0.44 5087 kips, for Pe/P0 < 0.44 6986 kips, for Pe/P0 < 0.44

φ Pn = 485 kips 209 kips 350 kips 257 kips 457 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U3 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 66 per plate

Area = 1539 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 327.3 lb for two plates Est. Weight = 0.60 lb each

Inventory 1.32 3.02 3.38 Total Weight = 79.2 lb

Operating 1.72 3.92 4.39 Total Weight = 407 lb

Hang3 Top4 Top3 Diag2L

Tension Compression Compression Tension

Connecting Member Designation U3-L3 U3-U4 U2-U3 L2-U3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 7 8

Line 2 7 8

Line 3 5 7

Line 4 5 7

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 80 kips 318 kips 398 kips 80 kips

Plate Bearing Resistance Nr φRn = 188 kips 842 kips 1053 kips 211 kips

Tension:

Gross Section Yielding 178 kips 194 kips

Net Section Fracture 163 kips 181 kips

Block Shear Rupture 169 kips 228 kips

Compression:

Compression Buckling φ Pn = 299 kips 350 kips

Controlling Axial Resistance

Axial Resistance 80 kips 299 kips 350 kips 80 kips

Capacity C = φCφSφ Rn = 72 kips 269.1 kips 315 kips 72 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 57.6 kips 58.3 kips 1.6 kips

Dead Load due to Wearing Surface DW = 1.2 kips 9 kips 9.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 34.7 kips 35.2 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 22.2 kips 22.5 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 57 kips 54 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 8.8 kips 7.8 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.05 1.32 1.71 2.53

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.66 1.72 2.21 3.28

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 7.71 3.02 3.71 36.13

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 10 3.92 4.81 46.84

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 6.57 3.38 4.31 11.36

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 8.52 4.39 5.59 14.72

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips 13.25 kips 13.25 kips

Nr φRn = 80 kips 318 kips 398 kips 80 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 64.06 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 188 842 1053 211

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10 in 21.89 in 25.6 in 10.9 in

Rivets Through Whitmore Section 2 4 4 2

Gross Area Ag = t Wc = 3.75 in2
8.209 in2

9.6 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.141 in2
6.99 in2

8.381 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.044 in4
0.096 in4

0.113 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 178 kips 390 kips 456 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 163 kips 363 kips 436 kips 181 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 6.18 0.00 2.50 8.44 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 6.18 0.00 2.50 9.50 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 6.25 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 7.31 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 8.30 4.19 0.00 0.00 0.00 0.00 13.56 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.44 8.44 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.50 9.50 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.36 5.00 0.00 0.00 0.00 0.00 17.94 5.00

Avn = 3.11 in2
0.00 in2

0.00 in2
5.09 in2

0.58 Avn = 1.81 in2
0.00 in2

0.00 in2
2.95 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 4.64 in2
0.00 in2

0.00 in2
6.73 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 169.00 kips 0.00 kips 0.00 kips 228.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 3 3 7

L2 = 3.5 3 3 3.5

L3 = 1 3 3 1

Assume LC = 3.83 in 3 in 3 in 3.83 in

K LC / r = 35.463 19.444 19.444 24.824

Pe = π2 E Ag / (K LC/r )2 = 853.45 kips 6214.65 kips 7267.71 kips 1898.74 kips

P0 = Q Fy Ag = 187.5 kips 410.45 kips 480 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 15.14 > 0.44 15.14 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 171 kips, for Pe/P0 ≥ 0.44 399 kips, for Pe/P0 ≥ 0.44 467 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 748 kips, for Pe/P0 < 0.44 5450 kips, for Pe/P0 < 0.44 6374 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 128 kips 299 kips 350 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U4 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 58 per plate

Area = 1422 in2 estimated calc Dia. of Bolts = 1 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 302.4 lb for two plates Est. Weight = 1.20 lb each

Inventory 1.07 2.42 2.79 Total Weight = 139.2 lb

Operating 1.39 3.14 3.61 Total Weight = 442 lb

Hang4 Top5 Top4 Diag1R

Tension Compression Compression Tension

Connecting Member Designation U4-L4 U4-L5 U3-U4 U4-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 1 in 1 in 1 in 1 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 6 7

Line 2 6 7

Line 3 6 5

Line 4 4 5

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 141 kips 424 kips 448 kips 141 kips

Plate Bearing Resistance Nr φRn = 171 kips 817 kips 863 kips 272 kips

Tension:

Gross Section Yielding 194 kips 194 kips

Net Section Fracture 171 kips 171 kips

Block Shear Rupture 192 kips 359 kips

Compression:

Compression Buckling φ Pn = 230 kips 337 kips

Controlling Axial Resistance

Axial Resistance 141 kips 230 kips 337 kips 141 kips

Capacity C = φCφSφ Rn = 126.9 kips 207 kips 303.3 kips 126.9 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 16.4 kips 51 kips 57.6 kips 20.4 kips

Dead Load due to Wearing Surface DW = 2.8 kips 8 kips 9 kips 3.1 kips

Live Loads:

Pedestrian Load LLPED = 10.8 kips 31 kips 34.7 kips 12.1 kips

Lane Load LLLANE = 6.9 kips 19.8 kips 22.2 kips 7.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 31.6 kips 50.1 kips 57 kips 35.8 kips

5 Ton Truck Load (with impact) LL5-TON = 6.2 kips 7.1 kips 8.8 kips 6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.52 1.07 1.57 1.27

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.97 1.39 2.04 1.65

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 5.41 2.42 3.59 4.57

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 7.01 3.14 4.65 5.92

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 4.46 2.79 4.01 4.04

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5.78 3.61 5.2 5.23

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 23.56 kips 23.56 kips 23.56 kips 23.56 kips

Nr φRn = 141 kips 424 kips 448 kips 141 kips

Clear Distance Between Holes 1.94 in < 2d 1.94 in < 2d 1.94 in < 2d 1.94 in < 2d

Clear Edge Distance 1.22 in < 2d N/A N/A 1.22 in < 2d

Rn = 2.4 dt Fu = 58.5 kips 58.5 kips 58.5 kips 58.5 kips

Rn = 1.2 Lc t Fu = 35.69 kips 56.75 kips 56.75 kips 56.75 kips

Rn = 35.69 kips 56.75 kips 56.75 kips 56.75 kips

φRn = 28.55 kips 45.4 kips 45.4 kips 45.4 kips

Nr φRn = 171 817 863 272

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10.9 in 17.6 in 25.9 in 10.9 in

Rivets Through Whitmore Section 2 3 3 2

Gross Area Ag = t Wc = 4.088 in2
6.6 in2

9.713 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.291 in2
5.405 in2

8.517 in2
3.291 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.048 in4
0.077 in4

0.114 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 194 kips 314 kips 461 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 171 kips 281 kips 443 kips 171 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 7.82 0.00 2.50 16.00 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 7.82 0.00 2.50 14.75 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.66 5.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.81 13.19 0.00

2 1.06 0.00 3.94 0.00 0.00 0.00 0.00 0.00 0.00 1.13 0.00 3.87

3 2.66 5.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.81 11.94 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 10.32 3.94 0.00 0.00 0.00 0.00 25.13 3.87

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 16.00 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.75 14.75 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 15.64 5.00 0.00 0.00 0.00 0.00 30.75 5.00

Avn = 3.87 in2
0.00 in2

0.00 in2
9.42 in2

0.58 Avn = 2.24 in2
0.00 in2

0.00 in2
5.47 in2

Atn = 1.48 in2
0.00 in2

0.00 in2
1.45 in2

Avg = 5.87 in2
0.00 in2

0.00 in2
11.53 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 192.00 kips 0.00 kips 0.00 kips 359.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 8.25 8.25 7

L2 = 3.5 4.91 3.5 3.5

L3 = 1 1.58 3.5 1

Assume LC = 3.83 in 4.91 in 5.08 in 3.83 in

K LC / r = 35.463 31.824 32.926 24.824

Pe = π2 E Ag / (K LC/r )2 = 930.37 kips 1865.23 kips 2564.33 kips 1898.74 kips

P0 = Q Fy Ag = 204.4 kips 330 kips 485.65 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 5.65 > 0.44 5.28 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 186 kips, for Pe/P0 ≥ 0.44 306 kips, for Pe/P0 ≥ 0.44 449 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 816 kips, for Pe/P0 < 0.44 1636 kips, for Pe/P0 < 0.44 2249 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 140 kips 230 kips 337 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L5 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 43 per plate

Area = 2736 in2 estimated calc Dia. of Bolts = 0.875 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 581.9 lb for two plates Est. Weight = 0.90 lb each

Inventory 1.38 3.19 3.58 Total Weight = 77.4 lb

Operating 1.79 4.14 4.64 Total Weight = 660 lb

Bottom5 Top5

Tension Compression

Connecting Member Designation L4-L5 U4-L5

Gusset Plate Thickness 0.375 in 0.375 in

Rivet Diameter 0.875 in 0.875 in

Number of Rivet Lines 2

Rivets per Line 10

Spacing Between Lines 6 in 2.5 in

Rivet Spacing 3 in 2.5 in

Staggered Pattern? N N

Edge Distance 3 in 1.75 in

Line 1 11

Line 2 5

Line 3 4

Line 4 3

Pitch S = in in

Gage g = in in

Number of Plates 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 361 kips 415 kips

Plate Bearing Resistance Nr φRn = 819 kips 840 kips

Tension:

Gross Section Yielding 438 kips

Net Section Fracture 443 kips

Block Shear Rupture 594 kips

Compression:

Compression Buckling φ Pn = 477 kips

Controlling Axial Resistance

Axial Resistance 361 kips 415 kips

Capacity C = φCφSφ Rn = 324.9 kips 373.5 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 68 kips 76.6 kips

Dead Load due to Wearing Surface DW = 10.7 kips 12 kips

Live Loads:

Pedestrian Load LLPED = 41.1 kips 46.5 kips

Lane Load LLLANE = 26.3 kips 29.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 66.5 kips 75.2 kips

5 Ton Truck Load (with impact) LL5-TON = 9.4 kips 10.6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.38 1.41

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.79 1.83

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.11 3.19

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.03 4.14

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.58 3.68

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.64 4.77

Resistance of Fasterners

Number of Shear Planes m = 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 18.04 kips 18.04 kips

Nr φRn = 361 kips 415 kips

Clear Distance Between Holes 2.06 in > 2d 1.56 in < 2d

Clear Edge Distance 2.53 in > 2d N/A

Rn = 2.4 dt Fu = 51.19 kips 51.19 kips

Rn = 1.2 Lc t Fu = 60.26 kips 45.63 kips

Rn = 51.19 kips 45.63 kips

φRn = 40.95 kips 36.5 kips

Nr φRn = 819 840

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 24.59 in 36.7 in

Rivets Through Whitmore Section 2 3

Gross Area Ag = t Wc = 9.221 in2
13.763 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 8.518 in2
12.708 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.108 in4
0.161 in4

r = √(Ig / Ag) = 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 438 kips 654 kips

Tension - Net Section Fracture
Pr = φu Fu An = 443 kips 661 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 90.00 0.50

2 30.00 0.00 10.00

3 9.00 90.00 0.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in)

1 0.47 0.00 8.53 0.00 0.00 0.00

2 9.38 20.62 0.00 0.00 0.00 0.00

3 0.47 0.00 8.53 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 20.62 17.06 0.00 0.00

Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in)

1 9.00 0.00 9.00 0.00 0.00 0.00

2 30.00 30.00 0.00 0.00 0.00 0.00

3 9.00 0.00 9.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 30.00 18.00 0.00 0.00

Avn = 7.73 in2
0.00 in2

0.58 Avn = 4.48 in2
0.00 in2

Atn = 6.40 in2
0.00 in2

Avg = 11.25 in2
0.00 in2

Atg = 6.75 in2
0.00 in2

φ Pr = 594.00 kips 0.00 kips



Compression

K = 1 0.7

Compression Length L1 = 7 15.125

L2 = 3.5 0

L3 = 1 0

Assume LC = 3.83 in 5.04 in

K LC / r = 35.463 32.667

Pe = π2 E Ag / (K LC/r )2 = 2098.58 kips 3691.41 kips

P0 = Q Fy Ag = 461.05 kips 688.15 kips

Pe / P0 = 4.55 > 0.44 5.36 > 0.44

Pn = 0.658 (Po/Pe) P0 = 421 kips, for Pe/P0 ≥ 0.44 636 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 1840 kips, for Pe/P0 < 0.44 3237 kips, for Pe/P0 < 0.44

φ Pn = 316 kips 477 kips



State Job Piece No. 26360(04)

Alternatives Analysis Report US-281 over the South Canadian River

Appendices

Bridge “A” Bridgeport Bridge
Gusset Plate Load Rating

BRIDGE REHABILITATION FOR

5-TON TRUCK LOADS



Gusset Plate Load Rating - LRFR
Existing Bridge Configuration with Rehabilitation to Gusset Plates for 5 Ton Truck Loading

Summary of Gusset Plate Load Rating:

Add'l Weight

Inv. RF Oper. RF Inv. RF Oper. RF Inv. RF Oper. RF (lb)

LO 0.85 1.10 1.97 2.55 2.13 2.76 634

L2 0.71 0.93 1.55 2.01 1.80 2.33 458

L3 0.71 0.93 1.55 2.01 1.80 2.33 458

L5 0.85 1.10 1.98 2.56 2.20 2.85 634

U1 0.55 0.71 1.98 2.56 1.75 2.26 373

U2 0.56 0.73 1.28 1.66 1.43 1.86 0

U3 0.56 0.73 1.28 1.66 1.43 1.86 0

U4 0.55 0.71 1.98 2.56 1.75 2.26 373

Min RF: 0.55 0.71 1.28 1.66 1.43 1.86

Max RF: 0.85 1.10 1.98 2.56 2.20 2.85

Total Additional Weight (lb) = 3000

(per truss, two trusses per span)

HL93 Loading Pedestrian OnlyPlate

Location

5 Ton Truck



Gusset Plate Load Rating - LRFR
Existing Bridge Configuration with Rehabilitation to Gusset Plates for 5 Ton Truck Loading

General Properties

E = 29000 ksi = Revised value for rehabilitation

Steel Strength:

Yield Stress - Fy = 50 ksi

Ultimate Strength - Fu = 65 ksi

Rating Factors

System Factor φS = 0.90 (Riveted members in truss bridges)

LRFD Resistance Factors - Steel

Shear φ = 1.00

Net Section Fracture φ = 0.80

Gross Section Yield φ = 0.95

Bearing Resistance φ = 0.80

Gusset Plate Compression φ = 0.75

Block Shear φ = 0.80

Load Factors

Inv. Load

Factor

Op. Load

Factor

Impact

Factor

Load

Fraction

Multiple

Presence

Adjusted

Fraction

Dead Load 1.25 1.00 1.00

Wearing Surface 1.50 1.00 1.00

Lane Load 1.75 1.35 1.08 1.00 1.08

Truck Load 1.75 1.35 1.33 1.08 1.00 1.08

Pedestrian Load 1.75 1.35 1.00 1.00 1.00

Two lanes loaded is controlling case.



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L0 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 43 per plate

Area = 2736 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 581.9 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.85 1.97 2.13 Total Weight = 51.6 lb

Operating 1.1 2.55 2.76 Total Weight = 634 lb

Bottom1 Top1

Tension Compression

Connecting Member Designation L0-L1 L0-U1

Gusset Plate Thickness 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in

Number of Rivet Lines 2

Rivets per Line

Spacing Between Lines 6 in 2.5 in

Rivet Spacing 3 in 2.5 in

Staggered Pattern? N N

Edge Distance 3 in 1.75 in

Line 1 11 11

Line 2 9 5

Line 3 4

Line 4 3

Pitch S = in in

Gage g = in in

Number of Plates 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 265 kips 305 kips

Plate Bearing Resistance Nr φRn = 702 kips 807 kips

Tension:

Gross Section Yielding 438 kips

Net Section Fracture 448 kips

Block Shear Rupture 596 kips

Compression:

Compression Buckling φ Pn = 477 kips

Controlling Axial Resistance

Axial Resistance 265 kips 305 kips

Capacity C = φCφSφ Rn = 238.5 kips 274.5 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 68 kips 77.1 kips

Dead Load due to Wearing Surface DW = 10.7 kips 12 kips

Live Loads:

Pedestrian Load LLPED = 41.1 kips 46.5 kips

Lane Load LLLANE = 26.3 kips 29.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 66.5 kips 75.2 kips

5 Ton Truck Load (with impact) LL5-TON = 10.6 kips 11.9 kips

Load Ratings

Single Lane of Traffic - HS20 Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.85 0.87

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.1 1.13

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.91 1.97

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.48 2.55

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.13 2.2

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.76 2.85

Resistance of Fasterners

Number of Shear Planes m = 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips

Nr φRn = 265 kips 305 kips

Clear Distance Between Holes 2.19 in > 2d 1.69 in > 2d

Clear Edge Distance 2.59 in > 2d N/A

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 64.06 kips 49.43 kips

Rn = 43.88 kips 43.88 kips

φRn = 35.1 kips 35.1 kips

Nr φRn = 702 807

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 24.59 in 36.7 in

Rivets Through Whitmore Section 2 3

Gross Area Ag = t Wc = 9.221 in2
13.763 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 8.612 in2
12.848 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.108 in4
0.161 in4

r = √(Ig / Ag) = 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 438 kips 654 kips

Tension - Net Section Fracture
Pr = φu Fu An = 448 kips 668 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 90.00 0.50

2 30.00 0.00 10.00

3 9.00 90.00 0.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in)

1 0.41 0.00 8.59 0.00 0.00 0.00

2 8.13 21.87 0.00 0.00 0.00 0.00

3 0.41 0.00 8.59 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 21.87 17.18 0.00 0.00

Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in)

1 9.00 0.00 9.00 0.00 0.00 0.00

2 30.00 30.00 0.00 0.00 0.00 0.00

3 9.00 0.00 9.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 30.00 18.00 0.00 0.00

Avn = 8.20 in2
0.00 in2

0.58 Avn = 4.76 in2
0.00 in2

Atn = 6.44 in2
0.00 in2

Avg = 11.25 in2
0.00 in2

Atg = 6.75 in2
0.00 in2

φ Pr = 596.00 kips 0.00 kips



Compression

K = 1 0.7

Compression Length L1 = 7 15.125

L2 = 3.5 0

L3 = 1 0

Assume LC = 3.83 in 5.04 in

K LC / r = 35.463 32.667

Pe = π2 E Ag / (K LC/r )2 = 2098.58 kips 3691.41 kips

P0 = Q Fy Ag = 461.05 kips 688.15 kips

Pe / P0 = 4.55 > 0.44 5.36 > 0.44

Pn = 0.658 (Po/Pe) P0 = 421 kips, for Pe/P0 ≥ 0.44 636 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 1840 kips, for Pe/P0 < 0.44 3237 kips, for Pe/P0 < 0.44

φ Pn = 316 kips 477 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U1 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 58 per plate

Area = 1422 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 302.4 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.55 1.98 1.75 Total Weight = 69.6 lb

Operating 0.71 2.56 2.26 Total Weight = 373 lb

Hang1 Top1 Top2 Diag1L

Tension Compression Compression Tension

Connecting Member Designation U1-L1 L0-U1 U1-U2 U1-L2

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 6 7

Line 2 6 7

Line 3 6 5

Line 4 4 5

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 80 kips 292 kips 318 kips 80 kips

Plate Bearing Resistance Nr φRn = 188 kips 772 kips 842 kips 211 kips

Tension:

Gross Section Yielding 194 kips 194 kips

Net Section Fracture 181 kips 181 kips

Block Shear Rupture 206 kips 373 kips

Compression:

Compression Buckling φ Pn = 259 kips 337 kips

Controlling Axial Resistance

Axial Resistance 80 kips 259 kips 318 kips 80 kips

Capacity C = φCφSφ Rn = 72 kips 233.1 kips 286.2 kips 72 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 16.4 kips 51.4 kips 57.7 kips 20.4 kips

Dead Load due to Wearing Surface DW = 2.8 kips 8 kips 9 kips 3.1 kips

Live Loads:

Pedestrian Load LLPED = 10.8 kips 31 kips 34.7 kips 12.1 kips

Lane Load LLLANE = 6.9 kips 19.8 kips 22.2 kips 7.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 31.6 kips 50.1 kips 57 kips 35.8 kips

5 Ton Truck Load (with impact) LL5-TON = 6.2 kips 8 kips 8.8 kips 6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.7 1.28 1.45 0.55

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.91 1.66 1.88 0.71

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.5 2.89 3.3 1.98

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 3.24 3.75 4.28 2.56

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.06 3.22 3.7 1.75

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.67 4.18 4.79 2.26

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips 13.25 kips 13.25 kips

Nr φRn = 80 kips 292 kips 318 kips 80 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 64.06 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 188 772 842 211

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10.9 in 18.92 in 25.9 in 10.9 in

Rivets Through Whitmore Section 2 3 3 2

Gross Area Ag = t Wc = 4.088 in2
7.095 in2

9.713 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.478 in2
6.181 in2

8.798 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.048 in4
0.083 in4

0.114 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 194 kips 337 kips 461 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 181 kips 321 kips 457 kips 181 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 7.82 0.00 2.50 16.00 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 7.82 0.00 2.50 14.75 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 13.81 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 12.56 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 11.58 4.19 0.00 0.00 0.00 0.00 26.37 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 16.00 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.75 14.75 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 15.64 5.00 0.00 0.00 0.00 0.00 30.75 5.00

Avn = 4.34 in2
0.00 in2

0.00 in2
9.89 in2

0.58 Avn = 2.52 in2
0.00 in2

0.00 in2
5.74 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 5.87 in2
0.00 in2

0.00 in2
11.53 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 206.00 kips 0.00 kips 0.00 kips 373.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 6.17 8.25 7

L2 = 3.5 2.85 3.5 3.5

L3 = 1 0 3.5 1

Assume LC = 3.83 in 3.01 in 5.08 in 3.83 in

K LC / r = 35.463 19.509 32.926 24.824

Pe = π2 E Ag / (K LC/r )2 = 930.37 kips 5335.56 kips 2564.33 kips 1898.74 kips

P0 = Q Fy Ag = 204.4 kips 354.75 kips 485.65 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 15.04 > 0.44 5.28 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 186 kips, for Pe/P0 ≥ 0.44 345 kips, for Pe/P0 ≥ 0.44 449 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 816 kips, for Pe/P0 < 0.44 4679 kips, for Pe/P0 < 0.44 2249 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 140 kips 259 kips 337 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U2 = Revised value for rehabilitation

Condition Factor:   φC = 0.95 Plate Thick = 0 in No. of Bolts = 0 per plate

Area = 1539 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 0.0 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.56 1.28 1.43 Total Weight = 0.0 lb

Operating 0.73 1.66 1.86 Total Weight = 0 lb

Hang2 Top2 Top3 Diag2R

Tension Compression Compression Tension

Connecting Member Designation U2-L2 U1-U2 U2-U3 U2-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 7 8

Line 2 7 8

Line 3 5 7

Line 4 5 7

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 48 kips 191 kips 239 kips 48 kips

Plate Bearing Resistance Nr φRn = 188 kips 842 kips 1053 kips 211 kips

Tension:

Gross Section Yielding 178 kips 194 kips

Net Section Fracture 163 kips 181 kips

Block Shear Rupture 169 kips 228 kips

Compression:

Compression Buckling φ Pn = 299 kips 350 kips

Controlling Axial Resistance

Axial Resistance 48 kips 191 kips 239 kips 48 kips

Capacity C = φCφSφ Rn = 41 kips 163.3 kips 204.3 kips 41 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 57.7 kips 58.3 kips 1.8 kips

Dead Load due to Wearing Surface DW = 1.2 kips 9 kips 9.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 34.7 kips 35.2 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 22.2 kips 22.5 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 57 kips 54 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 8.8 kips 7.8 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.03 0.56 0.88 1.39

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.33 0.73 1.14 1.81

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.86 1.28 1.91 19.9

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5 1.66 2.48 25.79

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.29 1.43 2.22 6.25

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.26 1.86 2.88 8.11

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 48 kips 191 kips 239 kips 48 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 64.06 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 188 842 1053 211

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10 in 21.89 in 25.6 in 10.9 in

Rivets Through Whitmore Section 2 4 4 2

Gross Area Ag = t Wc = 3.75 in2
8.209 in2

9.6 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.141 in2
6.99 in2

8.381 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.044 in4
0.096 in4

0.113 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 178 kips 390 kips 456 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 163 kips 363 kips 436 kips 181 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 6.18 0.00 2.50 8.44 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 6.18 0.00 2.50 9.50 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 6.25 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 7.31 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 8.30 4.19 0.00 0.00 0.00 0.00 13.56 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.44 8.44 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.50 9.50 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.36 5.00 0.00 0.00 0.00 0.00 17.94 5.00

Avn = 3.11 in2
0.00 in2

0.00 in2
5.09 in2

0.58 Avn = 1.81 in2
0.00 in2

0.00 in2
2.95 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 4.64 in2
0.00 in2

0.00 in2
6.73 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 169.00 kips 0.00 kips 0.00 kips 228.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 3 3 7

L2 = 3.5 3 3 3.5

L3 = 1 3 3 1

Assume LC = 3.83 in 3 in 3 in 3.83 in

K LC / r = 35.463 19.444 19.444 24.824

Pe = π2 E Ag / (K LC/r )2 = 853.45 kips 6214.65 kips 7267.71 kips 1898.74 kips

P0 = Q Fy Ag = 187.5 kips 410.45 kips 480 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 15.14 > 0.44 15.14 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 171 kips, for Pe/P0 ≥ 0.44 399 kips, for Pe/P0 ≥ 0.44 467 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 748 kips, for Pe/P0 < 0.44 5450 kips, for Pe/P0 < 0.44 6374 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 128 kips 299 kips 350 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L2 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 62 per plate

Area = 1800 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 382.8 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.71 1.55 1.8 Total Weight = 74.4 lb

Operating 0.93 2.01 2.33 Total Weight = 458 lb

Hang2 Bottom2 Bottom3 Diag1L Diag2L

Tension Tension Tension Tension Tension

Connecting Member Designation U2-L2 L1-L2 L2-L3 U1-L2 L2-U3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 3 2 1

Rivets per Line 4 9 5 5

Spacing Between Lines 4 in 2.5 in 3 in 2.5 in in

Rivet Spacing 2.5 in 3 in 3 in 2.5 in 2.5 in

Staggered Pattern? N N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.5 in 1.5 in

Line 1 8 7

Line 2 5 4

Line 3 8 7

Pitch S = in in in in in

Gage g = in in in in in

Number of Plates 2 2 2 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 106 kips 278 kips 358 kips 133 kips 66 kips

Plate Bearing Resistance Nr φRn = 251 kips 737 kips 948 kips 351 kips 176 kips

Tension:

Gross Section Yielding 485 kips 371 kips 340 kips 250 kips 449 kips

Net Section Fracture 499 kips 327 kips 293 kips 242 kips 444 kips

Block Shear Rupture 199 kips 493 kips 467 kips 209 kips 86 kips

Compression:

Compression Buckling φ Pn =

Controlling Axial Resistance

Axial Resistance 106 kips 278 kips 293 kips 133 kips 66 kips

Capacity C = φCφSφ Rn = 95.4 kips 250.2 kips 263.7 kips 119.7 kips 59.4 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 68 kips 84.6 kips 20.4 kips 1.6 kips

Dead Load due to Wearing Surface DW = 1.2 kips 10.7 kips 13.2 kips 3.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 41.1 kips 50.9 kips 12.1 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 26.3 kips 32.6 kips 7.7 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 66.5 kips 78 kips 35.8 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 10.6 kips 11.3 kips 6 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.82 0.92 0.71 1.18 2.07

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 3.66 1.19 0.93 1.52 2.69

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 10.62 2.07 1.55 4.23 29.58

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 13.76 2.69 2.01 5.48 38.35

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 9.04 2.31 1.8 3.74 9.3

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 11.72 2.99 2.33 4.84 12.05

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips 13.25 kips 13.25 kips 13.25 kips

Nr φRn = 106 kips 278 kips 358 kips 133 kips 66 kips

Clear Distance Between Holes 1.69 in > 2d 2.19 in > 2d 2.19 in > 2d 1.69 in > 2d 1.69 in > 2d

Clear Edge Distance 1.34 in < 2d 1.34 in < 2d 1.34 in < 2d 1.09 in < 2d 1.09 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 49.43 kips 49.43 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 251 737 948 351 176

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 27.2 in 20.84 in 19.1 in 14.05 in 25.2 in

Rivets Through Whitmore Section 2 5 5 2 3

Gross Area Ag = t Wc = 10.2 in2
7.815 in2

7.163 in2
5.269 in2

9.45 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 9.591 in2
6.292 in2

5.639 in2
4.659 in2

8.536 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.12 in4
0.092 in4

0.084 in4
0.062 in4

0.111 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 485 kips 371 kips 340 kips 250 kips 449 kips

Tension - Net Section Fracture
Pr = φu Fu An = 499 kips 327 kips 293 kips 242 kips 444 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 0.00 3.50 22.25 0.00 7.00 19.25 0.00 6.00 11.50 0.00 4.50 11.50 0.00 4.50

2 4.00 90.00 1.00 9.00 90.00 1.50 9.00 90.00 1.50 2.50 90.00 1.00

3 9.00 0.00 3.50 9.00 90.00 1.50 9.00 90.00 1.50 11.50 0.00 4.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.84 6.16 0.00 6.13 16.12 0.00 5.25 14.00 0.00 3.94 7.56 0.00 3.94 7.56 0.00

2 0.81 0.00 3.19 1.31 0.00 7.69 1.31 0.00 7.69 0.88 0.00 1.62 0.00 0.00 0.00

3 2.84 6.16 0.00 1.31 0.00 7.69 1.31 0.00 7.69 3.94 7.56 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.32 3.19 16.12 15.38 14.00 15.38 15.12 1.62 7.56 0.00

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 9.00 9.00 0.00 22.25 22.25 0.00 19.25 19.25 0.00 11.50 11.50 0.00 11.50 11.50 0.00

2 4.00 0.00 4.00 9.00 0.00 9.00 9.00 0.00 9.00 2.50 0.00 2.50 0.00 0.00 0.00

3 9.00 9.00 0.00 9.00 0.00 9.00 9.00 0.00 9.00 11.50 11.50 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 18.00 4.00 22.25 18.00 19.25 18.00 23.00 2.50 11.50 0.00

Avn = 4.62 in2
6.05 in2

5.25 in2
5.67 in2

2.84 in2

0.58 Avn = 2.68 in2
3.51 in2

3.05 in2
3.29 in2

1.64 in2

Atn = 1.20 in2
5.77 in2

5.77 in2
0.61 in2

0.00 in2

Avg = 6.75 in2
8.34 in2

7.22 in2
8.63 in2

4.31 in2

Atg = 1.50 in2
6.75 in2

6.75 in2
0.94 in2

0.00 in2

φ Pr = 199.00 kips 493.00 kips 467.00 kips 209.00 kips 86.00 kips



Compression

K = 1 0.7 0.7 0.7 0.8

Compression Length L1 = 7 24 7 7 7

L2 = 3.5 12 3.5 3.5 3.5

L3 = 1 21 1 1 1

Assume LC = 3.83 in 19 in 3.83 in 3.83 in 3.83 in

K LC / r = 35.463 123.148 24.824 24.824 28.37

Pe = π2 E Ag / (K LC/r )2 = 2321.38 kips 147.49 kips 3326.97 kips 2447.27 kips 3360.55 kips

P0 = Q Fy Ag = 510 kips 390.75 kips 358.15 kips 263.45 kips 472.5 kips

Pe / P0 = 4.55 > 0.44 0.38 < 0.44 9.29 > 0.44 9.29 > 0.44 7.11 > 0.44

Pn = 0.658 (Po/Pe) P0 = 465 kips, for Pe/P0 ≥ 0.44 130 kips, for Pe/P0 ≥ 0.44 342 kips, for Pe/P0 ≥ 0.44 252 kips, for Pe/P0 ≥ 0.44 445 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 2036 kips, for Pe/P0 < 0.44 129 kips, for Pe/P0 < 0.44 2918 kips, for Pe/P0 < 0.44 2146 kips, for Pe/P0 < 0.44 2947 kips, for Pe/P0 < 0.44

φ Pn = 349 kips 97 kips 257 kips 189 kips 334 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L3 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 62 per plate

Area = 1800 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 382.8 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.71 1.55 1.8 Total Weight = 74.4 lb

Operating 0.93 2.01 2.33 Total Weight = 458 lb

Hang3 Bottom4 Bottom3 Diag1R Diag2R

Tension Tension Tension Tension Tension

Connecting Member Designation U3-L3 L3-L4 L2-L3 U4-L3 U2-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 3 2 1

Rivets per Line 4 9 5 5

Spacing Between Lines 4 in 2.5 in 3 in 2.5 in in

Rivet Spacing 2.5 in 3 in 3 in 2.5 in 2.5 in

Staggered Pattern? N N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.5 in 1.5 in

Line 1 8 7

Line 2 5 4

Line 3 8 7

Line 4

Pitch S = in in in in in

Gage g = in in in in in

Number of Plates 2 2 2 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 106 kips 278 kips 358 kips 133 kips 66 kips

Plate Bearing Resistance Nr φRn = 251 kips 737 kips 948 kips 351 kips 176 kips

Tension:

Gross Section Yielding 485 kips 371 kips 340 kips 250 kips 449 kips

Net Section Fracture 499 kips 327 kips 293 kips 242 kips 444 kips

Block Shear Rupture 199 kips 493 kips 467 kips 209 kips 86 kips

Compression:

Compression Buckling φ Pn =

Controlling Axial Resistance

Axial Resistance 106 kips 278 kips 293 kips 133 kips 66 kips

Capacity C = φCφSφ Rn = 95.4 kips 250.2 kips 263.7 kips 119.7 kips 59.4 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 68 kips 84.6 kips 20.4 kips 1.8 kips

Dead Load due to Wearing Surface DW = 1.2 kips 10.7 kips 13.2 kips 3.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 41.1 kips 50.9 kips 12.1 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 26.3 kips 32.6 kips 7.7 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 66.5 kips 78 kips 35.8 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 9.4 kips 11.3 kips 6 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.82 0.92 0.71 1.18 2.06

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 3.66 1.19 0.93 1.52 2.68

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 10.62 2.07 1.55 4.23 29.45

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 13.76 2.69 2.01 5.48 38.18

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 9.04 2.39 1.8 3.74 9.26

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 11.72 3.09 2.33 4.84 12

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips 13.25 kips 13.25 kips 13.25 kips

Nr φRn = 106 kips 278 kips 358 kips 133 kips 66 kips

Clear Distance Between Holes 1.69 in > 2d 2.19 in > 2d 2.19 in > 2d 1.69 in > 2d 1.69 in > 2d

Clear Edge Distance 1.34 in < 2d 1.34 in < 2d 1.34 in < 2d 1.09 in < 2d 1.09 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 49.43 kips 49.43 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 251 737 948 351 176

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 27.2 in 20.84 in 19.1 in 14.05 in 25.2 in

Rivets Through Whitmore Section 2 5 5 2 3

Gross Area Ag = t Wc = 10.2 in2
7.815 in2

7.163 in2
5.269 in2

9.45 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 9.591 in2
6.292 in2

5.639 in2
4.659 in2

8.536 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.12 in4
0.092 in4

0.084 in4
0.062 in4

0.111 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 485 kips 371 kips 340 kips 250 kips 449 kips

Tension - Net Section Fracture
Pr = φu Fu An = 499 kips 327 kips 293 kips 242 kips 444 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 0.00 3.50 22.25 0.00 7.00 19.25 0.00 6.00 11.50 0.00 4.50 11.50 0.00 4.50

2 4.00 90.00 1.00 9.00 90.00 1.50 9.00 90.00 1.50 2.50 90.00 1.00

3 9.00 0.00 3.50 9.00 90.00 1.50 9.00 90.00 1.50 11.50 0.00 4.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.84 6.16 0.00 6.13 16.12 0.00 5.25 14.00 0.00 3.94 7.56 0.00 3.94 7.56 0.00

2 0.81 0.00 3.19 1.31 0.00 7.69 1.31 0.00 7.69 0.88 0.00 1.62 0.00 0.00 0.00

3 2.84 6.16 0.00 1.31 0.00 7.69 1.31 0.00 7.69 3.94 7.56 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.32 3.19 16.12 15.38 14.00 15.38 15.12 1.62 7.56 0.00

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 9.00 9.00 0.00 22.25 22.25 0.00 19.25 19.25 0.00 11.50 11.50 0.00 11.50 11.50 0.00

2 4.00 0.00 4.00 9.00 0.00 9.00 9.00 0.00 9.00 2.50 0.00 2.50 0.00 0.00 0.00

3 9.00 9.00 0.00 9.00 0.00 9.00 9.00 0.00 9.00 11.50 11.50 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 18.00 4.00 22.25 18.00 19.25 18.00 23.00 2.50 11.50 0.00

Avn = 4.62 in2
6.05 in2

5.25 in2
5.67 in2

2.84 in2

0.58 Avn = 2.68 in2
3.51 in2

3.05 in2
3.29 in2

1.64 in2

Atn = 1.20 in2
5.77 in2

5.77 in2
0.61 in2

0.00 in2

Avg = 6.75 in2
8.34 in2

7.22 in2
8.63 in2

4.31 in2

Atg = 1.50 in2
6.75 in2

6.75 in2
0.94 in2

0.00 in2

φ Pr = 199.00 kips 493.00 kips 467.00 kips 209.00 kips 86.00 kips



Compression

K = 1 0.7 0.7 0.7 0.8

Compression Length L1 = 7 24 7 7 7

L2 = 3.5 12 3.5 3.5 3.5

L3 = 1 21 1 1 1

Assume LC = 3.83 in 19 in 3.83 in 3.83 in 3.83 in

K LC / r = 35.463 123.148 24.824 24.824 28.37

Pe = π2 E Ag / (K LC/r )2 = 2321.38 kips 147.49 kips 3326.97 kips 2447.27 kips 3360.55 kips

P0 = Q Fy Ag = 510 kips 390.75 kips 358.15 kips 263.45 kips 472.5 kips

Pe / P0 = 4.55 > 0.44 0.38 < 0.44 9.29 > 0.44 9.29 > 0.44 7.11 > 0.44

Pn = 0.658 (Po/Pe) P0 = 465 kips, for Pe/P0 ≥ 0.44 130 kips, for Pe/P0 ≥ 0.44 342 kips, for Pe/P0 ≥ 0.44 252 kips, for Pe/P0 ≥ 0.44 445 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 2036 kips, for Pe/P0 < 0.44 129 kips, for Pe/P0 < 0.44 2918 kips, for Pe/P0 < 0.44 2146 kips, for Pe/P0 < 0.44 2947 kips, for Pe/P0 < 0.44

φ Pn = 349 kips 97 kips 257 kips 189 kips 334 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U3 = Revised value for rehabilitation

Condition Factor:   φC = 0.95 Plate Thick = 0 in No. of Bolts = 0 per plate

Area = 1539 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 0.0 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.56 1.28 1.43 Total Weight = 0.0 lb

Operating 0.73 1.66 1.86 Total Weight = 0 lb

Hang3 Top4 Top3 Diag2L

Tension Compression Compression Tension

Connecting Member Designation U3-L3 U3-U4 U2-U3 L2-U3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 7 8

Line 2 7 8

Line 3 5 7

Line 4 5 7

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 48 kips 191 kips 239 kips 48 kips

Plate Bearing Resistance Nr φRn = 188 kips 842 kips 1053 kips 211 kips

Tension:

Gross Section Yielding 178 kips 194 kips

Net Section Fracture 163 kips 181 kips

Block Shear Rupture 169 kips 228 kips

Compression:

Compression Buckling φ Pn = 299 kips 350 kips

Controlling Axial Resistance

Axial Resistance 48 kips 191 kips 239 kips 48 kips

Capacity C = φCφSφ Rn = 41 kips 163.3 kips 204.3 kips 41 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 6.5 kips 57.6 kips 58.3 kips 1.6 kips

Dead Load due to Wearing Surface DW = 1.2 kips 9 kips 9.1 kips 0.3 kips

Live Loads:

Pedestrian Load LLPED = 4.6 kips 34.7 kips 35.2 kips 1.1 kips

Lane Load LLLANE = 2.9 kips 22.2 kips 22.5 kips 0.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 14.4 kips 57 kips 54 kips 15 kips

5 Ton Truck Load (with impact) LL5-TON = 2.5 kips 8.8 kips 7.8 kips 2.8 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.03 0.56 0.88 1.4

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.33 0.73 1.14 1.82

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.86 1.28 1.91 20.03

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 5 1.66 2.48 25.96

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 3.29 1.43 2.22 6.29

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 4.26 1.86 2.88 8.16

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 18 ksi 18 ksi 18 ksi 18 ksi

Shear Resistance φR =φF m Ar = 7.95 kips 7.95 kips 7.95 kips 7.95 kips

Nr φRn = 48 kips 191 kips 239 kips 48 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 64.06 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 188 842 1053 211

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10 in 21.89 in 25.6 in 10.9 in

Rivets Through Whitmore Section 2 4 4 2

Gross Area Ag = t Wc = 3.75 in2
8.209 in2

9.6 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.141 in2
6.99 in2

8.381 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.044 in4
0.096 in4

0.113 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 178 kips 390 kips 456 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 163 kips 363 kips 436 kips 181 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 6.18 0.00 2.50 8.44 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 6.18 0.00 2.50 9.50 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 6.25 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 4.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 7.31 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 8.30 4.19 0.00 0.00 0.00 0.00 13.56 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.44 8.44 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 6.18 6.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.50 9.50 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 12.36 5.00 0.00 0.00 0.00 0.00 17.94 5.00

Avn = 3.11 in2
0.00 in2

0.00 in2
5.09 in2

0.58 Avn = 1.81 in2
0.00 in2

0.00 in2
2.95 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 4.64 in2
0.00 in2

0.00 in2
6.73 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 169.00 kips 0.00 kips 0.00 kips 228.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 3 3 7

L2 = 3.5 3 3 3.5

L3 = 1 3 3 1

Assume LC = 3.83 in 3 in 3 in 3.83 in

K LC / r = 35.463 19.444 19.444 24.824

Pe = π2 E Ag / (K LC/r )2 = 853.45 kips 6214.65 kips 7267.71 kips 1898.74 kips

P0 = Q Fy Ag = 187.5 kips 410.45 kips 480 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 15.14 > 0.44 15.14 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 171 kips, for Pe/P0 ≥ 0.44 399 kips, for Pe/P0 ≥ 0.44 467 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 748 kips, for Pe/P0 < 0.44 5450 kips, for Pe/P0 < 0.44 6374 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 128 kips 299 kips 350 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID U4 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 58 per plate

Area = 1422 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 302.4 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.55 1.98 1.75 Total Weight = 69.6 lb

Operating 0.71 2.56 2.26 Total Weight = 373 lb

Hang4 Top5 Top4 Diag1R

Tension Compression Compression Tension

Connecting Member Designation U4-L4 U4-L5 U3-U4 U4-L3

Gusset Plate Thickness 0.375 in 0.375 in 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in 0.75 in 0.75 in

Number of Rivet Lines 2 2

Rivets per Line 3 3

Spacing Between Lines 5 in 3 in 3 in 5 in

Rivet Spacing 3 in 3 in 3 in 3 in

Staggered Pattern? N N N N

Edge Distance 1.75 in 1.75 in 1.75 in 1.75 in

Line 1 6 7

Line 2 6 7

Line 3 6 5

Line 4 4 5

Pitch S = in in in in

Gage g = in in in in

Number of Plates 2 3 3 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 80 kips 239 kips 252 kips 80 kips

Plate Bearing Resistance Nr φRn = 188 kips 632 kips 667 kips 211 kips

Tension:

Gross Section Yielding 194 kips 194 kips

Net Section Fracture 181 kips 181 kips

Block Shear Rupture 206 kips 373 kips

Compression:

Compression Buckling φ Pn = 230 kips 337 kips

Controlling Axial Resistance

Axial Resistance 80 kips 230 kips 252 kips 80 kips

Capacity C = φCφSφ Rn = 72 kips 207 kips 226.8 kips 72 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 16.4 kips 51 kips 57.6 kips 20.4 kips

Dead Load due to Wearing Surface DW = 2.8 kips 8 kips 9 kips 3.1 kips

Live Loads:

Pedestrian Load LLPED = 10.8 kips 31 kips 34.7 kips 12.1 kips

Lane Load LLLANE = 6.9 kips 19.8 kips 22.2 kips 7.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 31.6 kips 50.1 kips 57 kips 35.8 kips

5 Ton Truck Load (with impact) LL5-TON = 6.2 kips 7.1 kips 8.8 kips 6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.7 1.07 1.02 0.55

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 0.91 1.39 1.32 0.71

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.5 2.42 2.33 1.98

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 3.24 3.14 3.02 2.56

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.06 2.79 2.6 1.75

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.67 3.61 3.38 2.26

Resistance of Fasterners

Number of Shear Planes m = 1 1 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips 13.25 kips 13.25 kips

Nr φRn = 80 kips 239 kips 252 kips 80 kips

Clear Distance Between Holes 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d 2.19 in > 2d

Clear Edge Distance 1.34 in < 2d N/A N/A 1.34 in < 2d

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 39.2 kips 64.06 kips 64.06 kips 64.06 kips

Rn = 39.2 kips 43.88 kips 43.88 kips 43.88 kips

φRn = 31.36 kips 35.1 kips 35.1 kips 35.1 kips

Nr φRn = 188 632 667 211

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 10.9 in 17.6 in 25.9 in 10.9 in

Rivets Through Whitmore Section 2 3 3 2

Gross Area Ag = t Wc = 4.088 in2
6.6 in2

9.713 in2
4.088 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 3.478 in2
5.686 in2

8.798 in2
3.478 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.048 in4
0.077 in4

0.114 in4
0.048 in4

r = √(Ig / Ag) = 0.108 in 0.108 in 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 194 kips 314 kips 461 kips 194 kips

Tension - Net Section Fracture
Pr = φu Fu An = 181 kips 296 kips 457 kips 181 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.) (in) (deg.) (no.)

1 7.82 0.00 2.50 16.00 0.00 2.50

2 5.00 90.00 1.00 5.00 90.00 1.00

3 7.82 0.00 2.50 14.75 0.00 2.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 13.81 0.00

2 0.81 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 4.12

3 2.03 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 12.56 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 11.58 4.19 0.00 0.00 0.00 0.00 26.37 4.12

Gross Section Lengths Gross Section Lengths Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

1 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 16.00 0.00

2 5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00

3 7.82 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.75 14.75 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 15.64 5.00 0.00 0.00 0.00 0.00 30.75 5.00

Avn = 4.34 in2
0.00 in2

0.00 in2
9.89 in2

0.58 Avn = 2.52 in2
0.00 in2

0.00 in2
5.74 in2

Atn = 1.57 in2
0.00 in2

0.00 in2
1.55 in2

Avg = 5.87 in2
0.00 in2

0.00 in2
11.53 in2

Atg = 1.88 in2
0.00 in2

0.00 in2
1.88 in2

φ Pr = 206.00 kips 0.00 kips 0.00 kips 373.00 kips



Compression

K = 1 0.7 0.7 0.7

Compression Length L1 = 7 8.25 8.25 7

L2 = 3.5 4.91 3.5 3.5

L3 = 1 1.58 3.5 1

Assume LC = 3.83 in 4.91 in 5.08 in 3.83 in

K LC / r = 35.463 31.824 32.926 24.824

Pe = π2 E Ag / (K LC/r )2 = 930.37 kips 1865.23 kips 2564.33 kips 1898.74 kips

P0 = Q Fy Ag = 204.4 kips 330 kips 485.65 kips 204.4 kips

Pe / P0 = 4.55 > 0.44 5.65 > 0.44 5.28 > 0.44 9.29 > 0.44

Pn = 0.658 (Po/Pe) P0 = 186 kips, for Pe/P0 ≥ 0.44 306 kips, for Pe/P0 ≥ 0.44 449 kips, for Pe/P0 ≥ 0.44 195 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 816 kips, for Pe/P0 < 0.44 1636 kips, for Pe/P0 < 0.44 2249 kips, for Pe/P0 < 0.44 1665 kips, for Pe/P0 < 0.44

φ Pn = 140 kips 230 kips 337 kips 146 kips



Gusset Plate Load Rating - LRFR

Gusset Plate at Joint ID L5 = Revised value for rehabilitation

Condition Factor:   φC = 1.00 Plate Thick = 0.375 in No. of Bolts = 43 per plate

Area = 2736 in2 estimated calc Dia. of Bolts = 0.75 in

Controlling Gusset Plate Load Rating: Traffic Ped. Only 5 Ton Weight = 581.9 lb for two plates Est. Weight = 0.60 lb each

Inventory 0.85 1.98 2.2 Total Weight = 51.6 lb

Operating 1.1 2.56 2.85 Total Weight = 634 lb

Bottom5 Top5

Tension Compression

Connecting Member Designation L4-L5 U4-L5

Gusset Plate Thickness 0.375 in 0.375 in

Rivet Diameter 0.75 in 0.75 in

Number of Rivet Lines 2

Rivets per Line 10

Spacing Between Lines 6 in 2.5 in

Rivet Spacing 3 in 2.5 in

Staggered Pattern? N N

Edge Distance 3 in 1.75 in

Line 1 11

Line 2 5

Line 3 4

Line 4 3

Pitch S = in in

Gage g = in in

Number of Plates 2 2

Resistance Summary

Rivets:

Shear Resistance Nr φRn = 265 kips 305 kips

Plate Bearing Resistance Nr φRn = 702 kips 807 kips

Tension:

Gross Section Yielding 438 kips

Net Section Fracture 448 kips

Block Shear Rupture 596 kips

Compression:

Compression Buckling φ Pn = 477 kips

Controlling Axial Resistance

Axial Resistance 265 kips 305 kips

Capacity C = φCφSφ Rn = 238.5 kips 274.5 kips

Gusset Plate Replacement:



Load Rating Calculations

Dead Load except Wearing Surface DC = 68 kips 76.6 kips

Dead Load due to Wearing Surface DW = 10.7 kips 12 kips

Live Loads:

Pedestrian Load LLPED = 41.1 kips 46.5 kips

Lane Load LLLANE = 26.3 kips 29.7 kips

HS-20 Truck Load (with impact) LLTRUCK = 66.5 kips 75.2 kips

5 Ton Truck Load (with impact) LL5-TON = 9.4 kips 10.6 kips

Load Ratings

Single Lane of Traffic

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 0.85 0.88

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 1.1 1.14

Pedestrian Only

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 1.91 1.98

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.48 2.56

Single Lane of Traffic - 5 Ton Truck

Inventory: (C - 1.25DC + 1.5 DW)/1.75(LL + I) = 2.2 2.28

Operating: (C - 1.25DC + 1.5 DW)/1.35(LL + I) = 2.85 2.95

Resistance of Fasterners

Number of Shear Planes m = 1 1

Shear Strength of Rivet φF = 30 ksi 30 ksi

Shear Resistance φR =φF m Ar = 13.25 kips 13.25 kips

Nr φRn = 265 kips 305 kips

Clear Distance Between Holes 2.19 in > 2d 1.69 in > 2d

Clear Edge Distance 2.59 in > 2d N/A

Rn = 2.4 dt Fu = 43.88 kips 43.88 kips

Rn = 1.2 Lc t Fu = 64.06 kips 49.43 kips

Rn = 43.88 kips 43.88 kips

φRn = 35.1 kips 35.1 kips

Nr φRn = 702 807

Resistance of Gusset Plate

Section Properties:

Whitmore Section Width Wc = 24.59 in 36.7 in

Rivets Through Whitmore Section 2 3

Gross Area Ag = t Wc = 9.221 in2
13.763 in2

Net Area An = t (Wc - Σ( dia + 1/16)) = 8.612 in2
12.848 in2

Assumed Moment of Inertia Ig = t3 Wc / 12 = 0.108 in4
0.161 in4

r = √(Ig / Ag) = 0.108 in 0.108 in

Tension - Gross Section Yielding
Pr = φy Fy Ag = 438 kips 654 kips

Tension - Net Section Fracture
Pr = φu Fu An = 448 kips 668 kips



Tension - Block Shear Rupture

Block Shear Length Angle Holes Length Angle Holes

Segment (in) (deg.) (no.) (in) (deg.) (no.)

1 9.00 90.00 0.50

2 30.00 0.00 10.00

3 9.00 90.00 0.50

4

5

6

7

8

9

10

Net Section Lengths Net Section Lengths

Hole Shear Tension Hole Shear Tension

(in) (in) (in) (in) (in) (in)

1 0.41 0.00 8.59 0.00 0.00 0.00

2 8.13 21.87 0.00 0.00 0.00 0.00

3 0.41 0.00 8.59 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 21.87 17.18 0.00 0.00

Gross Section Lengths Gross Section Lengths

Length Shear Tension Length Shear Tension

(in) (in) (in) (in) (in) (in)

1 9.00 0.00 9.00 0.00 0.00 0.00

2 30.00 30.00 0.00 0.00 0.00 0.00

3 9.00 0.00 9.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total Length: 30.00 18.00 0.00 0.00

Avn = 8.20 in2
0.00 in2

0.58 Avn = 4.76 in2
0.00 in2

Atn = 6.44 in2
0.00 in2

Avg = 11.25 in2
0.00 in2

Atg = 6.75 in2
0.00 in2

φ Pr = 596.00 kips 0.00 kips



Compression

K = 1 0.7

Compression Length L1 = 7 15.125

L2 = 3.5 0

L3 = 1 0

Assume LC = 3.83 in 5.04 in

K LC / r = 35.463 32.667

Pe = π2 E Ag / (K LC/r )2 = 2098.58 kips 3691.41 kips

P0 = Q Fy Ag = 461.05 kips 688.15 kips

Pe / P0 = 4.55 > 0.44 5.36 > 0.44

Pn = 0.658 (Po/Pe) P0 = 421 kips, for Pe/P0 ≥ 0.44 636 kips, for Pe/P0 ≥ 0.44

Pn = 0.877 Pe = 1840 kips, for Pe/P0 < 0.44 3237 kips, for Pe/P0 < 0.44

φ Pn = 316 kips 477 kips
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Bridgeport Load Rating Summary - Beams, Stringers, Floor Beams

US 281 over South Canadian River

Bridge 'A' - Bridgeport Bridge

Truss Spans: 38 at 100'-0"

Stringers: 18" I @ 55#, Fy = 30 ksi

HL93 Loading

Inventory Rating Factor = 0.69 (without loss of capacity considered)

Operating Rating Factor = 0.89

Replace all stringers with W18x50, Fy = 50 ksi

Weight of New Beams = 25000 lbs per span

5-Ton Truck Loading

Inventory Rating Factor = 2.03

Operating Rating Factor = 2.63

Capacity can reduce to 59% and remain at Inven. RF ≥ 1.0

End Floor Beams: 30" I @ 108#, Fy = 30 ksi

HL93 Loading

Inventory Rating Factor = 0.52 / 3.44 (As-built original / with mid-span strut)

Operating Rating Factor = 0.68 / 4.46

Capacity can reduce to 33% and remain at Inven. RF ≥ 1.0 with mid-span strut retrofit

5-Ton Truck Loading

Inventory Rating Factor = 2.84

Operating Rating Factor = 3.68

Capacity can reduce to 52% and remain at Inven. RF ≥ 1.0 without mid-span strut retrofit

Interior Floor Beams: 33" I @ 132#, Fy = 30 ksi

HL93 Loading

Inventory Rating Factor = 0.51

Operating Rating Factor = 0.67

Replace all interior floor beams with W33x118, Fy = 50 ksi

Weight of New Beams = 12300 lbs per span

5-Ton Truck Loading

Inventory Rating Factor = 3.39

Operating Rating Factor = 4.39

Capacity can reduce to 55% and remain at Inven. RF ≥ 1.0

Total Weight of New Pier Beams = 37300 lbs per span

D. Neuhauser

3/22/2016



Bridgeport Load Rating Summary - Beams, Stringers, Floor Beams

US 281 over South Canadian River

Bridge 'A' - Bridgeport Bridge

Approach Spans: 2 at 36'-0"

Steel Beams: 27" I @ 91#, Fy = 30 ksi

HL93 Loading

Inventory Rating Factor = 0.57

Operating Rating Factor = 0.74

Replace all steel beams with W27x84, Fy = 50 ksi

Weight of New Beams = 15200 lbs per span

5-Ton Truck Loading

Inventory Rating Factor = 3.25

Operating Rating Factor = 4.21

Capacity can reduce to 55% and remain at Inven. RF ≥ 1.0

Total Weight of New Pier Beams = 15200 lbs per span

D. Neuhauser

3/2/2016
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Tower Bridge Load Rating Summary - Beams

US 281 over South Canadian River

Bridge 'B' - Tower

20 ft. Spans: 2 Total

Steel Beams: 18" I @ 52#, Fy = 30 ksi

HL93 Loading

Inventory Rating Factor = 0.58

Operating Rating Factor = 0.76

Replace all steel beams with W18x50, Fy = 50 ksi

Weight of New Beams = 5000 lbs for per span

5-Ton Truck Loading

Inventory Rating Factor = 1.69

Operating Rating Factor = 2.19

Capacity can reduce to 70% and remain at Inven. RF ≥ 1.0

36 ft. Spans: 8 Total

Steel Beams: 27" I @ 91#, Fy = 30 ksi

HL93 Loading

Inventory Rating Factor = 0.57

Operating Rating Factor = 0.74

Replace all steel beams with W27x84, Fy = 50 ksi

Total Weight = 15200 lbs for per span

5-Ton Truck Loading

Inventory Rating Factor = 1.72

Operating Rating Factor = 2.23

Capacity can reduce to 72% and remain at Inven. RF ≥ 1.0

50 ft. Spans: 1 Total

Steel Beams: 33" I @ 132#, Fy = 30 ksi

HL93 Loading

Inventory Rating Factor = 0.49

Operating Rating Factor = 0.64

Replace all steel beams with W33x130, Fy = 50 ksi

Total Weight = 32500 lbs for per span

5-Ton Truck Loading

Inventory Rating Factor = 1.66

Operating Rating Factor = 2.15

Capacity can reduce to 75% and remain at Inven. RF ≥ 1.0

Total Weight of New Pier Beams = 164100 lbs

D. Neuhauser

3/23/2016
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Simple Span Load Rating - Pier Beams

US 281 over South Canadian River

Bridge 'B' - Tower Bridge

Pier No: 3, 4, 10

Beam: I 36"@ 150#

d = 35.84 in

tw = 0.625 in

Sx = 502.9 cu. In.

Fy = 30 ksi

Mn = 1257.3 k-ft Fy * Sx

Vn = 672.00 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 75.58 k 354.48 k-ft LL1 = 74.33 26.74 484.74 170.75

DW= 8.62 k 46.10 k-ft LL2 = 98.07 35.25 621.63 223.45

LL HL93 = 115.24 k (max) 621.63 k-ft (max) LL3 = 95.17 34.21 289.28 107.21

LL 5-Ton = 39.18 k (max) 223.45 k-ft (max) LL4 = 115.24 39.18 615.67 217.72

HL93 Truck: Mom Shear Min

Inventory RF = 0.63 2.63 0.63

Operating RF = 0.81 3.41 0.81

5-Ton Truck:

Inventory RF = 1.74 7.74 1.74

Operating RF = 2.26 10.04 2.26

Pier No: 5, 6, 9

Beam: I 33"@ 132#

d = 33.15 in

tw = 0.58 in

Sx = 413.7 cu. In.

Fy = 30 ksi

Mn = 1034.3 k-ft Fy * Sx

Vn = 576.81 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 57.99 k 272.35 k-ft LL1 = 67.95 22.86 443.90 146.46

DW= 6.70 k 35.83 k-ft LL2 = 88.23 30.14 559.31 191.07

LL HL93 = 103.71 k (max) 559.31 k-ft (max) LL3 = 85.64 29.27 259.76 91.35

LL 5-Ton = 33.21 k (max) 191.07 k-ft (max) LL4 = 103.71 33.21 554.71 186.70

HL93 Truck: Mom Shear Min

Inventory RF = 0.60 2.56 0.60

Operating RF = 0.78 3.32 0.78

5-Ton Truck:

Inventory RF = 1.76 8.01 1.76

Operating RF = 2.28 10.38 2.28

D. Neuhauser
3/23/2016

Shear (k) Moment (k-ft)

Shear Moment

Shear (k) Moment (k-ft)

Shear Moment



Pier No: 7

Beam: I 36"@ 167#

d = 36 in

tw = 0.653 in

Sx = 541.0 cu. In.

Fy = 30 ksi

Mn = 1352.5 k-ft Fy * Sx

Vn = 705.24 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 92.70 k 434.24 k-ft LL1 = 81.28 30.39 529.55 193.82

DW= 10.30 k 55.11 k-ft LL2 = 107.25 40.07 679.80 253.95

LL HL93 = 126.02 k (max) 679.80 k-ft (max) LL3 = 104.09 38.89 316.92 122.17

LL 5-Ton = 46.99 k (max) 253.95 k-ft (max) LL4 = 126.02 46.99 672.69 247.07

HL93 Truck: Mom Shear Min

Inventory RF = 0.55 2.44 0.55

Operating RF = 0.72 3.17 0.72

5-Ton Truck:

Inventory RF = 1.48 6.55 1.48

Operating RF = 1.92 8.49 1.92

Pier No: 8

Beam: I 36"@ 150#

d = 35.84 in

tw = 0.625 in

Sx = 502.9 cu. In.

Fy = 30 ksi

Mn = 1257.3 k-ft Fy * Sx

Vn = 672.00 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 92.51 k 433.18 k-ft LL1 = 74.89 26.49 488.59 169.33

DW= 10.30 k 55.11 k-ft LL2 = 98.82 34.94 626.42 221.46

LL HL93 = 116.14 k (max) 626.42 k-ft (max) LL3 = 95.90 33.91 291.33 106.18

LL 5-Ton = 40.98 k (max) 221.46 k-ft (max) LL4 = 116.14 40.98 620.63 215.83

HL93 Truck: Mom Shear Min

Inventory RF = 0.52 2.50 0.52

Operating RF = 0.67 3.24 0.67

5-Ton Truck:

Inventory RF = 1.47 7.07 1.47

Operating RF = 1.91 9.17 1.91

Shear (k) Moment (k-ft)

Shear Moment

Shear (k) Moment (k-ft)

Shear Moment



Pier Beams Rehabilitation Load Ratings Summary

US 281 over South Canadian River

Bridge 'B' - Tower Bridge

Pier No: 3, 4, 10 = Revised values

Beam: W36x150

d = 35.85 in New Beam Length = 27.5 ft

tw = 0.625 in Weight per Pier = 4600 lb including fasteners

Sx = 504 cu. In. Total Weight = 13800 lb including fasteners

Fy = 50 ksi

Mn = 2100.0 k-ft Fy * Sx

Vn = 1120.31 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 75.58 k 354.48 k-ft LL1 = 74.33 26.74 484.74 170.75

DW= 8.62 k 46.10 k-ft LL2 = 98.07 35.25 621.63 223.45

LL HL93 = 115.24 k (max) 621.63 k-ft (max) LL3 = 95.17 34.21 289.28 107.21

LL 5-Ton = 39.18 k (max) 223.45 k-ft (max) LL4 = 115.24 39.18 615.67 217.72

HL93 Truck: Mom Shear Min

Inventory RF = 1.36 4.74 1.36

Operating RF = 1.77 6.15 1.77

5-Ton Truck:

Inventory RF = 3.79 13.96 3.79

Operating RF = 4.92 18.09 4.92

Pier No: 5, 6, 9

Beam: W33x130

d = 33.09 in New Beam Length = 27.5 ft

tw = 0.58 in Weight per Pier = 4000 lb including fasteners

Sx = 406 cu. In. Total Weight = 12000 lb including fasteners

Fy = 50 ksi

Mn = 1691.7 k-ft Fy * Sx

Vn = 959.61 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 57.99 k 272.35 k-ft LL1 = 67.95 22.86 443.90 146.46

DW= 6.70 k 35.83 k-ft LL2 = 88.23 30.14 559.31 191.07

LL HL93 = 103.71 k (max) 559.31 k-ft (max) LL3 = 85.64 29.27 259.76 91.35

LL 5-Ton = 33.21 k (max) 191.07 k-ft (max) LL4 = 103.71 33.21 554.71 186.70

HL93 Truck: Mom Shear Min

Inventory RF = 1.24 4.57 1.24

Operating RF = 1.61 5.92 1.61

5-Ton Truck:

Inventory RF = 3.63 14.27 3.63

Operating RF = 4.70 18.49 4.70

Shear (k) Moment (k-ft)

Shear Moment

D. Neuhauser
3/23/2016

Shear (k) Moment (k-ft)

Shear Moment



Pier No: 7

Beam: W33x160

d = 36.01 in New Beam Length = 27.5 ft

tw = 0.65 in Weight per Pier = 4900 lb including fasteners

Sx = 542.0 cu. In. Total Weight = 4900 lb including fasteners

Fy = 50 ksi

Mn = 2258.3 k-ft Fy * Sx

Vn = 1170.33 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 92.70 k 434.24 k-ft LL1 = 81.28 30.39 529.55 193.82

DW= 10.30 k 55.11 k-ft LL2 = 107.25 40.07 679.80 253.95

LL HL93 = 126.02 k (max) 679.80 k-ft (max) LL3 = 104.09 38.89 316.92 122.17

LL 5-Ton = 46.99 k (max) 253.95 k-ft (max) LL4 = 126.02 46.99 672.69 247.07

HL93 Truck: Mom Shear Min

Inventory RF = 1.28 4.45 1.28

Operating RF = 1.66 5.76 1.66

5-Ton Truck:

Inventory RF = 3.42 11.92 3.42

Operating RF = 4.43 15.46 4.43

Pier No: 8

Beam: W36x150

d = 35.85 in New Beam Length = 27.5 ft

tw = 0.625 in Weight per Pier = 4600 lb including fasteners

Sx = 504 cu. In. Total Weight = 4600 lb including fasteners

Fy = 50 ksi

Mn = 2100.0 k-ft Fy * Sx

Vn = 1120.31 k Fy * d * tw

HL93 5-Ton HL93 5-Ton

DC = 92.51 k 433.18 k-ft LL1 = 74.89 26.49 488.59 169.33

DW= 10.30 k 55.11 k-ft LL2 = 98.82 34.94 626.42 221.46

LL HL93 = 116.14 k (max) 626.42 k-ft (max) LL3 = 95.90 33.91 291.33 106.18

LL 5-Ton = 40.98 k (max) 221.46 k-ft (max) LL4 = 116.14 40.98 620.63 215.83

HL93 Truck: Mom Shear Min

Inventory RF = 1.25 4.59 1.25

Operating RF = 1.62 5.95 1.62

5-Ton Truck:

Inventory RF = 3.54 13.01 3.54

Operating RF = 4.59 16.87 4.59

Total Weight of New Pier Beams = 35300 lbs

Shear Moment

Shear (k) Moment (k-ft)

Shear Moment

Shear (k) Moment (k-ft)



































State Job Piece No. 26360(04)

Alternatives Analysis Report US-281 over the South Canadian River

Appendices

Bridge “B” Tower Bridge
Steel Pier Bent Load Rating, Pier 7



Steel Bent Load Rating - LRFR
Pier P7

General Properties

E = 29000 ksi

Steel Strength:

Yield Stress - Fy = 30 ksi

Ultimate Strength - Fu = 55 ksi

Rating Factors

System Factor 0.90 (Riveted members in truss bridges)

LRFD Resistance Factors - Steel

Flexure φ = 1.00

Shear φ = 1.00

Bearing φ = 1.00

Axial Compression φ = 0.90

Condition Factor φC = 0.95 "5 - Fair" condition in bridge inspection report

Allowable Compressive Stress 27.0 ksi

Load Factors

Inv. Load

Factor

Op. Load

Factor

Impact

Factor

Load

Fraction

Multiple

Presence

Adjusted

Fraction

Dead Load 1.25 1.00 1.00

Wearing Surface 1.50 1.00 1.00

Lane Load 1.75 1.35 1.00 1.00 1.00

Truck Load 1.75 1.35 1.33 1.00 1.00 1.00

Pedestrian Load 1.75 1.35 1.00 1.00 1.00

Wind on Superstructure 0.40

Wind on Substructure 0.40

Wind on Live Load 1.00

Dead Load

Truss Spacing 26.833 ft

Clear Roadway 24 ft

Slab Thickness 8 in

Curb Height 9 in

Curb Width 17 in

Floor Beams

Slab Stringers

Back Span Ahead Span

Span Length = 36 ft 50 ft

No of Beams = 5 5

Beam Spacing = 5.667 ft 5.667 ft

Beam Weight = 91 plf 132 plf

Beam Depth 2.333 ft 2.75 ft

Cap Beam

Length = 25.167

Weight = 150 plf

Depth = 3 ft

Rail Weight = 0.2 klf

Rail Height = 2.16 ft



RISA Geometry RISA "Y" Coordinates

Bent Height to F.G. 42.833 ft Bottom of Column 0

Top of Column 39.166 ft Bottom Horiz Brace 1.667

Cap Beam to C/L Top Brace 1 ft Vertical Brace Midpoint 1 10.792

Cap to C/L Bottom Brace 1.667 ft Middle Horiz Brace 19.917

Brace Spacing = 18.25 ft Vertical Brace Midpoint 2 29.042

Top Horiz Brace 38.167

Top of Column 39.167

Center of Cap Beam 40.667

Dead Load

Stringers 24.69 kips

Cross Beam 3.78 kips

Slab 129.09 kips

Rail 17.2 kips

Total Superstructure DL = 174.76 kips

RISA Load at Columns = 87.38 kips

Live Load

HS-20 Truck 59.93 kips

Lane Load 27.52 kips

5 Ton Truck 9.44 kips

Live Load Fractions RLeft RRight

1 Lane = 0.81 0.19

2 Lanes = 1.075 0.925

RISA Live Loads 1 Lane 2 Lanes

RLeft RRight RLeft RRight

HS-20 Truck (kips) 48.54 11.39 64.42 55.44

Lane Load (kips) 22.29 5.23 29.58 25.46

5 Ton Truck (kips) 7.65 1.79 10.15 8.73

Wind Load

Bent Height to F.G. 42.833 ft

Curb Height 0.75 ft

Rail Height 2.16 ft

Foundation Cap Depth 3 ft

Overall Wind Height 48.743 ft

Vo = 8.2 mph Open

Zo = 0.23 ft Country Suburban City

PB (sub) = 0.04 ksf Vo = (mph) 8.2 10.9 12

PB (super) = 0.05 ksf Zo = (ft) 0.23 3.28 8.2

Vbase = 100 mph

Wind Load Calculations

Height VDZ Lateral

(ft) (mph) (ksf)

Wind on Columns 42.083 107 0.046

Superstructure 48.743 110 0.061

Column Width 14 in

RISA wind load on sub 0.054 klf on column elements



Superstructure Area

Beam Depth, Back 2.333 ft

Forward 2.75 ft

Superstructure Depth 6.33 ft

Total Area 171.66 ft2

Wind force on super 10.471 kips

Moment arm 3.42 ft

RISA wind moment 35.81 k-ft total

17.91 k-ft at top of each column

Wind on Live Load 100 plf

Length 43 ft

Wind Force 4.3 kips

Moment arm 9.67 ft

RISA wind moment 41.58 k-ft total

Wind on LL Fractions 1 Lane 2 Lanes

RLeft RRight RLeft RRight

RISA Moment 33.68 7.9 44.7 38.46



Column Section Properties

Top Chord:

2 - C12x25 channels assume Carnegie C2-25

C2 Channel Dimensions

Total Depth = 12 in

Distance Between Channels = 8 in

Flanges:

Width = 3.047 in

Thickness = 0.503 in calculated thickness = 0.503

Web:

Thickness = 0.387 in

C2 Channel Properties

Area = 7.32 in2

Weight = 25 lb/ft

IX = 143.5 in4

IY = 4.5 in4

c.g. to back of web = 0.68 in

Lacing Properties

Width = 2.5 in

Thickness = 0.3125 in

Area = 0.78 in2

Weight = 0 lb/ft

IX = in4

IY = in4

Built-Up Section

Area = 14.64 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 6 in Number of Rivets: dy_top = 6 in

x bar = 0 in Channel = 8 dy_bot = 6 in

Plate = 2 dz_top = 7.047 in

IX = 287.00 in4
Net Area = 11.62 in2

dz_bot = 7.047 in.

IY = 329.65 in4

rX = 4.43 in

rY = 4.75 in

J = 0.94 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 18.26 ft 11.047 in

rmin = 4.43 in

L/rmin = 49.46 OK

Gross Section - Pn = Ag Fy = 439 kips

Net Section -Pn = Ae Fu = 639 kips

Pn = 439 kips

φ Pn = 417 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web Lacing

k = 0.56 1.49 0.45

b = 3.05 in 10.99 in 2.50 in

t = 0.50 in 0.39 in 0.31 in

b/t = 6.06 28.41 8.00

k √(E/Fy) = 17.41 46.33 13.99

Non-Slender Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 49.46 < 120, OK [6.9.3]

(KL/r)y = 46.13 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 1713 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 439 kips [6.9.4.1]

Pe / Po = 3.902 [6.9.4.1]

Pn = 394 kips [6.9.4.1]

φ Pn = 355 kips [6.9.2.1-1]

Flexure:

Unbraced Length L = 18.26

Sx = 40.73 in3

Sy = 54.94 in3

A = 96.43 in2

b = 10.99 in

t = 0.39 in

ϕ Mn = 136.8 k-ft

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.95

 ϕc = 0.95

Tension:

Capacity = -396.15 kips

Compression:

Capacity = 337.25 kips

Flexure:

Capacity = 129.96 k-ft



Bracing 1

Horizontal Bracing, Transverse

2 - C8x11.5 assume Carnegie C5-11.5

Channel Dimensions

Total Depth = 8 in

Distance Between Channels = 8 in

Flanges:

Width = 2.26 in

Thickness = 0.392 in calculated thickness = 0.392

Web:

Thickness = 0.22 in

Channel Properties

Area = 3.36 in2

Weight = 11.43 lb/ft

IX = 32.3 in4

IY = 1.3 in4

c.g. to back of web = 0.58 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 6.72 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 4 in Number of Rivets: dy_top = 4 in

x bar = 0 in Channel = 6 dy_bot = 4 in

Plate = 2 dz_top = 6.26 in

IX = 64.60 in4
Net Area = 4.96 in2

dz_bot = 6.26 in.

IY = 143.56 in4

rX = 3.1 in

rY = 4.62 in

J = 0.23 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 9.13 ft

rmin = 3.1 in

L/rmin = 35.34 OK

Gross Section - Pn = Ag Fy = 201 kips

Net Section -Pn = Ae Fu = 272 kips

Pn = 201 kips

φ Pn = 191 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web

k = 0.56 1.49

b = 2.26 in 7.22 in

t = 0.39 in 0.22 in

b/t = 5.77 32.80

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 35.34 < 120, OK [6.9.3]

(KL/r)y = 23.71 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 1540 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 202 kips [6.9.4.1]

Pe / Po = 7.624 [6.9.4.1]

Pn = 191 kips [6.9.4.1]

φ Pn = 172 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -179.54 kips

Compression:

Capacity = 161.68 kips



Top Chord Section Properties

Vertical Bracing, Transverse

2 - C6x8.2 assume Carnegie C7-8.2

C5 Channel Dimensions

Total Depth = 8 in

Distance Between Channels = 8 in

Flanges:

Width = 1.92 in

Thickness = 0.23 in calculated thickness = 0.23

Web:

Thickness = 0.2 in

C5 Channel Properties

Area = 2.39 in2

Weight = 11.43 lb/ft

IX = 13 in4

IY = 0.7 in4

c.g. to back of web = 0.52 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 4.78 in2
Rivet Diameter = 0.75 in RISA Values:

y bar = 4 in Number of Rivets: dy_top = 4 in

x bar = 0 in Channel = 8 dy_bot = 4 in

Plate = 2 dz_top = 5.92 in

IX = 26 in4
Net Area = 3.4 in2

dz_bot = 5.92 in.

IY = 99.06 in4

rX = 2.33 in

rY = 4.55 in

J = 0.07 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 9.13 ft

rmin = 2.33 in

L/rmin = 47.02 OK

Gross Section - Pn = Ag Fy = 143 kips

Net Section -Pn = Ae Fu = 187 kips

Pn = 143 kips

φ Pn = 136 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web

k = 0.56 1.49

b = 1.92 in 7.54 in

t = 0.23 in 0.20 in

b/t = 8.35 37.70

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 47.02 < 120, OK [6.9.3]

(KL/r)y = 24.08 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 619 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 143 kips [6.9.4.1]

Pe / Po = 4.329 [6.9.4.1]

Pn = 130 kips [6.9.4.1]

φ Pn = 117 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -127.84 kips

Compression:

Capacity = 109.98 kips



Diagonal Bracing

Diagonal Bracing

2 - C6x8.2 channels Assume Carnegie C7 - 8.2

Channel Dimensions

Total Depth = 6 in

Distance Between Channels = 8 in

Flanges:

Width = 1.92 in

Thickness = 0.501 in calculated thickness = 0.346

Web:

Thickness = 0.2 in

Channel Properties

Area = 2.39 in2

Weight = 8.13 lb/ft

IX = 13 in4

IY = 0.7 in4

c.g. to back of web = 0.52 in

Plate Properties

Width = 0 in

Thickness = 0 in

Area = 0 in2

Weight = 0 lb/ft

IX = 0 in4

IY = 0 in4

Built-Up Section

Area = 4.78 in2
Rivet Diameter = 1 in RISA Values:

y bar = 3 in Number of Rivets: dy_top = 3 in

x bar = 0 in Channel = 6 dy_bot = 3 in

Plate = 2 dz_top = 5.92 in

IX = 26.00 in4
Net Area = 1.77 in2

dz_bot = 5.92 in.

IY = 99.06 in4

rX = 2.33 in

rY = 4.55 in

J = 0.35 in4 - Approximate

Structural Capacity

Tension:

Check Slenderness

Length L = 9.13 ft

rmin = 2.33 in

L/rmin = 47.02 OK

Gross Section - Pn = Ag Fy = 143 kips

Net Section -Pn = Ae Fu = 97 kips

Pn = 97 kips

φ Pn = 78 kips



Compression:

Local Buckling:

Slenderness Ratios

Channel Flange Channel Web

k = 0.56 1.49

b = 1.92 in 5.00 in

t = 0.50 in 0.20 in

b/t = 3.83 24.99

k √(E/Fy) = 17.41 46.33

Non-Slender Non-Slender

Non-Slender Elements

K = 1

(KL/r)x = 47.02 < 120, OK [6.9.3]

(KL/r)y = 24.08 < 120, OK [6.9.3]

Elastic Flexural Buckling:

Pe = [(π2 E)/(KL/r)2 ] Ag = 619 kips [6.9.4.1.2-1]

Compressive Resistance:

Po = Q Fy Ag = 143 kips [6.9.4.1]

Pe / Po = 4.329 [6.9.4.1]

Pn = 130 kips [6.9.4.1]

φ Pn = 117 kips [6.9.2.1-1]

LRFD Structural Capacity

Structural Condition:

ϕc = 1.00 → Good or Satisfactory (Superstructure condition rating 6 or higher)

ϕc = 0.95 → Fair (Superstructure condition rating = 5)

ϕc = 0.85 → Poor (Superstructure condition rating 4 or lower)

Condition Factor ϕc = 0.85

 ϕc = 0.94

Tension:

Capacity = -73.32 kips

Compression:

Capacity = 109.98 kips





Steel Bent Load Rating - LRFR
Pier P7 - RISA Analysis Member Input Data

RISA Member Data

Label I Joint X [ft] Y [ft] J Joint X [ft] Y [ft] Length

Col2A BASE2 0 0 C1 0 1.667 1.67

Col2B C1 0 1.667 C4 0 10.792 9.13

Col2C C4 0 10.792 C7 0 19.917 9.13

Col2D C7 0 19.917 C10 0 29.042 9.13

Col2E C10 0 29.042 C13 0 38.167 9.13

Col2F C13 0 38.167 C16 0 39.167 1

Col2G C16 0 39.167 BEAMLT 0 40.667 1.5

Col4A BASE4 22.667 0 C3 22.667 1.667 1.67

Col4B C3 22.667 1.667 C6 22.667 10.792 9.13

Col4C C6 22.667 10.792 C9 22.667 19.917 9.13

Col4D C9 22.667 19.917 C12 22.667 29.042 9.13

Col4E C12 22.667 29.042 C15 22.667 38.167 9.13

Col4F C15 22.667 38.167 C58 22.667 39.167 1

Col4G C58 22.667 39.167 BEAMRT 22.667 40.667 1.5

Lbr1A C1 0 1.667 B2 11.333 1.667 11.33

Lbr1B B2 11.333 1.667 C3 22.667 1.667 11.33

Lbr2A C7 0 19.917 B8 11.333 19.917 11.33

Lbr2B B8 11.333 19.917 C9 22.667 19.917 11.33

Lbr3A C13 0 38.167 B14 11.333 38.167 11.33

Lbr3B B14 11.333 38.167 C15 22.667 38.167 11.33

LVbr1A B2 11.333 1.667 B5 11.333 10.792 9.13

LVbr1B B5 11.333 10.792 B8 11.333 19.917 9.13

LVbr2A B8 11.333 19.917 B11 11.333 29.042 9.13

LVbr2B B11 11.333 29.042 B14 11.333 38.167 9.13

Ldiag01 C1 0 1.667 B5 11.333 10.792 14.55

Ldiag02 B5 11.333 10.792 C9 22.667 19.917 14.55

Ldiag03 C3 22.667 1.667 B5 11.333 10.792 14.55

Ldiag04 B5 11.333 10.792 C7 0 19.917 14.55

Ldiag05 C7 0 19.917 B11 11.333 29.042 14.55

Ldiag06 B11 11.333 29.042 C15 22.667 38.167 14.55

Ldiag07 C9 22.667 19.917 B11 11.333 29.042 14.55

Ldiag08 B11 11.333 29.042 C13 0 38.167 14.55

Beam BEAMLT 0 40.667 BEAMRT 22.667 40.667 22.67



Steel Bent Load Rating - LRFR
Existing Bridge Configuration

RISA Members Total Factored Force - Strength I Total Factored Force - Strength V

Dead Load Wearing Surface Lane Load HS-20 Truck 5 Ton Truck Pedestrian Wind on Sub Wind on Super Wind on Live Load HS-20 Truck 5 Ton Truck Pedestrian HS-20 Truck 5 Ton Truck Pedestrian

I.D. Joints Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment Axial Moment

(%) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft) (kips) (k-ft)

Col2A BASE2 - C1 0.00% 93.812 -10.609 0 0 24.078 -2.623 64.416 -6.688 10.149 -1.053 0 0 0 0 0 0 0 0 309.3 -33.4 183 -20.3 117.3 -13.3 265.4 -28.8 168 -18.7 117.3 -13.3

93.721 1.661 0 0 24.078 0.342 64.416 1.001 10.149 0.158 0 0 0 0 0 0 0 0 309.2 5 182.9 3 117.2 2.1 265.3 4.3 167.9 2.8 117.2 2.1

Col2B C1 - C4 0.00% 84.199 1.661 0 0 21.620 0.342 58.620 1.001 9.236 0.158 0 0 0 0 0 0 0 0 279.5 5 164.6 3 105.2 2.1 239.7 4.3 151 2.8 105.2 2.1

83.699 0.382 0 0 21.620 0.072 58.620 0.171 9.236 0.027 0 0 0 0 0 0 0 0 278.9 1 164 0.7 104.6 0.5 239.1 0.9 150.4 0.6 104.6 0.5

Col2C C4 - C7 0.00% 83.699 0.382 0 0 21.620 0.072 58.620 0.171 9.236 0.027 0 0 0 0 0 0 0 0 278.9 1 164 0.7 104.6 0.5 239.1 0.9 150.4 0.6 104.6 0.5

83.199 -0.896 0 0 21.620 -0.197 58.620 -0.659 9.236 -0.104 0 0 0 0 0 0 0 0 278.3 -3 163.3 -1.7 104 -1.1 238.4 -2.6 149.8 -1.6 104 -1.1

Col2D C7 - C10 0.00% 82.583 -0.896 0 0 21.734 -0.197 58.899 -0.659 9.28 -0.104 0 0 0 0 0 0 0 0 278.4 -3 162.9 -1.7 103.2 -1.1 238.3 -2.6 149.2 -1.6 103.2 -1.1

82.083 0.453 0 0 21.734 0.055 58.899 0.285 9.28 0.045 0 0 0 0 0 0 0 0 277.7 1.3 162.2 0.8 102.6 0.6 237.7 1.2 148.6 0.7 102.6 0.6

Col2E C10 - C13 0.00% 82.083 0.453 0 0 21.734 0.055 58.899 0.285 9.28 0.045 0 0 0 0 0 0 0 0 277.7 1.3 162.2 0.8 102.6 0.6 237.7 1.2 148.6 0.7 102.6 0.6

81.583 1.802 0 0 21.734 0.307 58.899 1.23 9.28 0.194 0 0 0 0 0 0 0 0 277.1 5.7 161.6 3.2 102 2.3 237.1 4.9 148 3 102 2.3

Col2F C13 - C16 0.00% 89.309 1.802 0 0 24.080 0.307 64.420 1.23 10.15 0.194 0 0 0 0 0 0 0 0 303.7 5.7 177.4 3.2 111.6 2.3 259.8 4.9 162.4 3 111.6 2.3

89.254 1.081 0 0 24.080 0.230 64.420 0.738 10.15 0.116 0 0 0 0 0 0 0 0 303.6 3.5 177.3 2 111.6 1.4 259.7 3 162.3 1.9 111.6 1.4

Col2G C16 - BEAMLT 0.00% 89.254 1.081 0 0 24.080 0.230 64.420 0.738 10.15 0.116 0 0 0 0 0 0 0 0 303.6 3.5 177.3 2 111.6 1.4 259.7 3 162.3 1.9 111.6 1.4

. 89.254 0 0 0 24.080 0 64.420 0 10.15 0 0 0 0 0 0 0 0 0 303.6 0 177.3 0 111.6 0 259.7 0 162.3 0 111.6 0

Col4A BASE4 - C3 0.00% 93.812 10.609 0 0 20.722 2.587 55.444 6.591 8.731 1.038 0 0 0 0 0 0 0 0 282.6 33.1 173.8 20.2 117.3 13.3 244.8 28.6 160.9 18.6 117.3 13.3

93.721 -1.661 0 0 20.722 -0.378 55.444 -1.098 8.731 -0.173 0 0 0 0 0 0 0 0 282.5 -5.3 173.7 -3.1 117.2 -2.1 244.7 -4.6 160.8 -2.9 117.2 -2.1

Col4B C3 - C6 0.00% 84.200 -1.661 0 0 18.264 -0.378 49.651 -1.098 7.818 -0.173 0 0 0 0 0 0 0 0 252.8 -5.3 155.4 -3.1 105.3 -2.1 219.1 -4.6 143.9 -2.9 105.3 -2.1

83.700 -0.382 0 0 18.264 -0.116 49.651 -0.287 7.818 -0.045 0 0 0 0 0 0 0 0 252.1 -1.3 154.8 -0.8 104.6 -0.5 218.4 -1.1 143.3 -0.7 104.6 -0.5

Col4C C6 - C9 0.00% 83.700 -0.382 0 0 18.264 -0.116 49.651 -0.287 7.818 -0.045 0 0 0 0 0 0 0 0 252.1 -1.3 154.8 -0.8 104.6 -0.5 218.4 -1.1 143.3 -0.7 104.6 -0.5

83.200 0.896 0 0 18.264 0.146 49.651 0.523 7.818 0.082 0 0 0 0 0 0 0 0 251.5 2.6 154.2 1.6 104 1.1 217.8 2.3 142.7 1.5 104 1.1

Col4D C9 - C12 0.00% 82.584 0.896 0 0 18.377 0.146 49.926 0.523 7.861 0.082 0 0 0 0 0 0 0 0 251.6 2.6 153.7 1.6 103.2 1.1 217.7 2.3 142.2 1.5 103.2 1.1

82.084 -0.453 0 0 18.377 -0.080 49.926 -0.354 7.861 -0.056 0 0 0 0 0 0 0 0 251 -1.5 153.1 -0.8 102.6 -0.6 217.1 -1.3 141.5 -0.8 102.6 -0.6

Col4E C12 - C15 0.00% 82.084 -0.453 0 0 18.377 -0.080 49.926 -0.354 7.861 -0.056 0 0 0 0 0 0 0 0 251 -1.5 153.1 -0.8 102.6 -0.6 217.1 -1.3 141.5 -0.8 102.6 -0.6

81.584 -1.802 0 0 18.377 -0.307 49.926 -1.23 7.861 -0.194 0 0 0 0 0 0 0 0 250.3 -5.7 152.4 -3.2 102 -2.3 216.4 -4.9 140.9 -3 102 -2.3

Col4F C15 - C58 0.00% 89.309 -1.802 0 0 20.720 -0.307 55.440 -1.23 8.73 -0.194 0 0 0 0 0 0 0 0 276.9 -5.7 168.2 -3.2 111.6 -2.3 239.2 -4.9 155.3 -3 111.6 -2.3

89.254 -1.081 0 0 20.720 -0.230 55.440 -0.738 8.73 -0.116 0 0 0 0 0 0 0 0 276.9 -3.5 168.1 -2 111.6 -1.4 239.1 -3 155.2 -1.9 111.6 -1.4

Col4G C58 - BEAMRT 0.00% 89.254 -1.081 0 0 20.720 -0.230 55.440 -0.738 8.73 -0.116 0 0 0 0 0 0 0 0 276.9 -3.5 168.1 -2 111.6 -1.4 239.1 -3 155.2 -1.9 111.6 -1.4

89.254 0 0 0 20.720 0 55.440 0 8.73 0 0 0 0 0 0 0 0 0 276.9 0 168.1 0 111.6 0 239.1 0 155.2 0 111.6 0

Lbr1A C1 - B2 0.00% -3.987 0 0 0 -0.981 0 -2.495 0 -0.393 0 0 0 0 0 0 0 0 0 -12.5 0 -7.6 0 -5 0 -10.8 0 -7 0 -5 0

-3.987 0 0 0 -0.981 0 -2.495 0 -0.393 0 0 0 0 0 0 0 0 0 -12.5 0 -7.6 0 -5 0 -10.8 0 -7 0 -5 0

Lbr1B B2 - C3 0.00% -3.987 0 0 0 -0.981 0 -2.495 0 -0.393 0 0 0 0 0 0 0 0 0 -12.5 0 -7.6 0 -5 0 -10.8 0 -7 0 -5 0

-3.987 0 0 0 -0.981 0 -2.495 0 -0.393 0 0 0 0 0 0 0 0 0 -12.5 0 -7.6 0 -5 0 -10.8 0 -7 0 -5 0

Lbr2A C7 - B8 0.00% -5.531 0 0 0 -1.592 0 -3.609 0 -0.569 0 0 0 0 0 0 0 0 0 -18.1 0 -11 0 -6.9 0 -15.5 0 -10.1 0 -6.9 0

-5.531 0 0 0 -1.592 0 -3.609 0 -0.569 0 0 0 0 0 0 0 0 0 -18.1 0 -11 0 -6.9 0 -15.5 0 -10.1 0 -6.9 0

Lbr2B B8 - C9 0.00% -5.531 0 0 0 -1.592 0 -3.609 0 -0.569 0 0 0 0 0 0 0 0 0 -18.1 0 -11 0 -6.9 0 -15.5 0 -10.1 0 -6.9 0

-5.531 0 0 0 -1.592 0 -3.609 0 -0.569 0 0 0 0 0 0 0 0 0 -18.1 0 -11 0 -6.9 0 -15.5 0 -10.1 0 -6.9 0

Lbr3A C13 - B14 0.00% -9.124 0 0 0 -2.556 0 -6.261 0 -0.986 0 0 0 0 0 0 0 0 0 -30.5 0 -18.2 0 -11.4 0 -26.1 0 -16.6 0 -11.4 0

-9.124 0 0 0 -2.556 0 -6.261 0 -0.986 0 0 0 0 0 0 0 0 0 -30.5 0 -18.2 0 -11.4 0 -26.1 0 -16.6 0 -11.4 0

Lbr3B B14 - C15 0.00% -9.124 0 0 0 -2.556 0 -6.261 0 -0.986 0 0 0 0 0 0 0 0 0 -30.5 0 -18.2 0 -11.4 0 -26.1 0 -16.6 0 -11.4 0

-9.124 0 0 0 -2.556 0 -6.261 0 -0.986 0 0 0 0 0 0 0 0 0 -30.5 0 -18.2 0 -11.4 0 -26.1 0 -16.6 0 -11.4 0

LVbr1A B2 - B5 0.00% -0.285 0 0 0 0.000 0 0 0 0 0 0 0 0 0 0 0 0 0 -0.4 0 -0.4 0 -0.4 0 -0.4 0 -0.4 0 -0.4 0

-0.448 0 0 0 0.000 0 0 0 0 0 0 0 0 0 0 0 0 0 -0.6 0 -0.6 0 -0.6 0 -0.6 0 -0.6 0 -0.6 0

LVbr1B B5 - B8 0.00% 13.473 0 0 0 3.442 0 8.559 0 1.348 0 0 0 0 0 0 0 0 0 42.8 0 26 0 16.8 0 36.9 0 23.9 0 16.8 0

13.309 0 0 0 3.442 0 8.559 0 1.348 0 0 0 0 0 0 0 0 0 42.6 0 25.8 0 16.6 0 36.7 0 23.7 0 16.6 0

LVbr2A B8 - B11 0.00% 12.930 0 0 0 3.442 0 8.559 0 1.348 0 0 0 0 0 0 0 0 0 42.1 0 25.3 0 16.2 0 36.2 0 23.2 0 16.2 0

12.767 0 0 0 3.442 0 8.559 0 1.348 0 0 0 0 0 0 0 0 0 41.9 0 25.1 0 16 0 36 0 23 0 16 0

LVbr2B B11 - B14 0.00% 0.543 0 0 0 0.000 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0.7 0 0.7 0 0.7 0 0.7 0 0.7 0

0.379 0 0 0 0.000 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0 0.5 0 0.5 0 0.5 0 0.5 0 0.5 0

Ldiag01 C1 - B5 0.00% 14.829 0 0 0 3.716 0 9.241 0 1.456 0 0 0 0 0 0 0 0 0 46.5 0 28.4 0 18.5 0 40.1 0 26.2 0 18.5 0

14.666 0 0 0 3.716 0 9.241 0 1.456 0 0 0 0 0 0 0 0 0 46.3 0 28.2 0 18.3 0 39.9 0 26 0 18.3 0

Ldiag02 B5 - C9 0.00% 3.315 0 0 0 1.115 0 2.417 0 0.381 0 0 0 0 0 0 0 0 0 11.7 0 7 0 4.1 0 10 0 6.3 0 4.1 0

3.152 0 0 0 1.115 0 2.417 0 0.381 0 0 0 0 0 0 0 0 0 11.5 0 6.8 0 3.9 0 9.8 0 6.1 0 3.9 0

Ldiag03 C3 - B5 0.00% 14.829 0 0 0 3.715 0 9.238 0 1.455 0 0 0 0 0 0 0 0 0 46.5 0 28.4 0 18.5 0 40.1 0 26.2 0 18.5 0

14.666 0 0 0 3.715 0 9.238 0 1.455 0 0 0 0 0 0 0 0 0 46.3 0 28.2 0 18.3 0 39.9 0 26 0 18.3 0

Ldiag04 B5 - C7 0.00% 3.315 0 0 0 1.114 0 2.415 0 0.38 0 0 0 0 0 0 0 0 0 11.7 0 7 0 4.1 0 10 0 6.3 0 4.1 0

3.152 0 0 0 1.114 0 2.415 0 0.38 0 0 0 0 0 0 0 0 0 11.5 0 6.8 0 3.9 0 9.8 0 6.1 0 3.9 0

Ldiag05 C7 - B11 0.00% 3.580 0 0 0 0.940 0 1.970 0 0.31 0 0 0 0 0 0 0 0 0 10.7 0 6.8 0 4.5 0 9.3 0 6.3 0 4.5 0

3.416 0 0 0 0.940 0 1.970 0 0.31 0 0 0 0 0 0 0 0 0 10.5 0 6.6 0 4.3 0 9.1 0 6.1 0 4.3 0

Ldiag06 B11 - C15 0.00% 12.910 0 0 0 3.542 0 8.793 0 1.385 0 0 0 0 0 0 0 0 0 42.8 0 25.6 0 16.1 0 36.7 0 23.4 0 16.1 0

12.747 0 0 0 3.542 0 8.793 0 1.385 0 0 0 0 0 0 0 0 0 42.6 0 25.4 0 15.9 0 36.5 0 23.2 0 15.9 0

Ldiag07 C9 - B11 0.00% 3.579 0 0 0 0.944 0 1.979 0 0.312 0 0 0 0 0 0 0 0 0 10.7 0 6.9 0 4.5 0 9.3 0 6.3 0 4.5 0

3.416 0 0 0 0.944 0 1.979 0 0.312 0 0 0 0 0 0 0 0 0 10.5 0 6.6 0 4.3 0 9.1 0 6.1 0 4.3 0

Ldiag08 B11 - C13 0.00% 12.911 0 0 0 3.545 0 8.803 0 1.387 0 0 0 0 0 0 0 0 0 42.8 0 25.6 0 16.1 0 36.7 0 23.4 0 16.1 0

12.748 0 0 0 3.545 0 8.803 0 1.387 0 0 0 0 0 0 0 0 0

Beam -0.721 0 -0.492 0 -0.078 0

-0.721 0 -0.492 0 -0.078 0

Capacity

Reduction

RISA Results - Unfactored Maximum Member Forces



Steel Bent Load Rating - LRFR
Existing Bridge Configuration

RISA Members

I.D. Joints

(%)

Col2A BASE2 - C1 0.00%

Col2B C1 - C4 0.00%

Col2C C4 - C7 0.00%

Col2D C7 - C10 0.00%

Col2E C10 - C13 0.00%

Col2F C13 - C16 0.00%

Col2G C16 - BEAMLT 0.00%

.

Col4A BASE4 - C3 0.00%

Col4B C3 - C6 0.00%

Col4C C6 - C9 0.00%

Col4D C9 - C12 0.00%

Col4E C12 - C15 0.00%

Col4F C15 - C58 0.00%

Col4G C58 - BEAMRT 0.00%

Lbr1A C1 - B2 0.00%

Lbr1B B2 - C3 0.00%

Lbr2A C7 - B8 0.00%

Lbr2B B8 - C9 0.00%

Lbr3A C13 - B14 0.00%

Lbr3B B14 - C15 0.00%

LVbr1A B2 - B5 0.00%

LVbr1B B5 - B8 0.00%

LVbr2A B8 - B11 0.00%

LVbr2B B11 - B14 0.00%

Ldiag01 C1 - B5 0.00%

Ldiag02 B5 - C9 0.00%

Ldiag03 C3 - B5 0.00%

Ldiag04 B5 - C7 0.00%

Ldiag05 C7 - B11 0.00%

Ldiag06 B11 - C15 0.00%

Ldiag07 C9 - B11 0.00%

Ldiag08 B11 - C13 0.00%

Beam

Capacity

Reduction

LRFD Capacity C = ϕc ϕs ϕ Rn Two Travel Lanes Two 5 Ton Trucks HL93 Inventory HL93 Operating 5 Ton Truck Inventory 5 Ton Truck Operating

Tension Comp. Flexure Tension Comp. Flexure Inventory Operating Inventory Operating Pu/Pr δb DL LL RF = DL/LL δb DL LL RF = DL/LL Pu/Pr δb DL LL RF = DL/LL δb DL LL RF = DL/LL

(kips) (kips) (k-ft) (kips) (kips) (k-ft) Rating Rating Rating Rating

417 355 136.8 375.3 319.5 123.12 0.80 1.04 2.414 3.148 0.871 1.251 0.562 0.705 0.797 1.208 0.566 0.544 1.04 0.515 1.135 0.572 0.237 2.414 1.122 0.573 0.182 3.148

417 355 136.8 375.3 319.5 123.12 1.34 1.73 3.954 5.142 0.787 1.221 0.687 0.514 1.337 1.184 0.688 0.397 1.733 0.464 1.12 0.688 0.174 3.954 1.109 0.689 0.134 5.142

417 355 136.8 375.3 319.5 123.12 1.42 1.84 4.154 5.4 0.786 1.221 0.701 0.495 1.416 1.184 0.702 0.382 1.838 0.462 1.119 0.702 0.169 4.154 1.108 0.702 0.13 5.4

417 355 136.8 375.3 319.5 123.12 1.38 1.79 4.076 5.271 0.784 1.22 0.7 0.508 1.378 1.183 0.701 0.392 1.788 0.459 1.118 0.701 0.172 4.076 1.107 0.701 0.133 5.271

417 355 136.8 375.3 319.5 123.12 1.42 1.84 4.183 5.397 0.782 1.22 0.706 0.499 1.415 1.182 0.707 0.385 1.836 0.457 1.118 0.707 0.169 4.183 1.107 0.707 0.131 5.397

417 355 136.8 375.3 319.5 123.12 1.17 1.52 3.466 4.52 0.855 1.245 0.667 0.569 1.172 1.203 0.668 0.439 1.522 0.5 1.13 0.669 0.193 3.466 1.118 0.669 0.148 4.52

417 355 136.8 375.3 319.5 123.12 1.21 1.57 3.558 4.599 0.855 1.245 0.675 0.558 1.21 1.203 0.675 0.431 1.566 0.499 1.13 0.676 0.19 3.558 1.118 0.676 0.147 4.599

417 355 136.8 375.3 319.5 123.12 0.90 1.18 2.729 3.537 0.796 1.224 0.564 0.624 0.904 1.189 0.567 0.481 1.179 0.49 1.127 0.573 0.21 2.729 1.117 0.573 0.162 3.537

417 161.68 136.8 375.3 145.512 123.12 0.27 0.35 0.8 1.04 0.712 1.196 0.687 0.937 0.733 1.166 0.688 0.723 0.952 0.438 1.112 0.689 0.318 2.167 1.103 0.689 0.245 2.812

417 161.68 136.8 375.3 145.512 123.12 0.28 0.36 0.82 1.06 0.71 1.196 0.702 0.919 0.764 1.165 0.702 0.709 0.99 0.436 1.112 0.702 0.312 2.25 1.102 0.702 0.241 2.913

417 109.98 136.8 375.3 98.982 123.12 -0.03 -0.04 -0.08 -0.11 0.709 1.195 0.701 1.36 0.515 1.164 0.701 1.049 0.668 0.433 1.111 0.701 0.462 1.517 1.102 0.701 0.356 1.969

417 109.98 136.8 375.3 98.982 123.12 -0.02 -0.03 -0.07 -0.09 0.707 1.194 0.707 1.356 0.521 1.164 0.707 1.046 0.676 0.431 1.11 0.707 0.461 1.534 1.101 0.707 0.355 1.992

417 161.68 136.8 375.3 145.512 123.12 0.20 0.27 0.6 0.78 0.78 1.219 0.668 1.049 0.637 1.184 0.668 0.809 0.826 0.474 1.122 0.669 0.357 1.874 1.112 0.669 0.275 2.433

417 161.68 136.8 375.3 145.512 123.12 0.21 0.27 0.6 0.78 0.78 1.219 0.675 1.039 0.65 1.184 0.675 0.802 0.842 0.474 1.122 0.676 0.355 1.904 1.112 0.676 0.274 2.467

-179.54 161.68 -161.586 145.512 20.81 26.98 59.51 77.14

-179.54 161.68 -161.586 145.512 20.81 26.98 59.51 77.14

-179.54 161.68 -161.586 145.512 13.83 17.92 37.63 48.78

-179.54 161.68 -161.586 145.512 13.83 17.92 37.63 48.78

-179.54 161.68 -161.586 145.512 7.89 10.22 22.19 28.76

-179.54 161.68 -161.586 145.512 7.89 10.22 22.19 28.76

-127.84 109.98 -115.056 98.982

-127.84 109.98 -115.056 98.982 3.17 4.10 8.97 11.62

-127.84 109.98 -115.056 98.982 3.19 4.14 9.04 11.72

-127.84 109.98 -115.056 98.982

-73.32 109.98 -65.988 98.982 2.87 3.72 8.13 10.54

-73.32 109.98 -65.988 98.982 12.52 16.23 33.42 43.32

-73.32 109.98 -65.988 98.982 2.87 3.72 8.14 10.55

-73.32 109.98 -65.988 98.982 12.53 16.24 33.47 43.38

-73.32 109.98 -65.988 98.982 15.17 19.66 39.93 51.77

-73.32 109.98 -65.988 98.982 3.11 4.03 8.79 11.4

-73.32 109.98 -65.988 98.982 15.10 19.58 39.74 51.51

-73.32 109.98 -65.988 98.982 3.10 4.02 8.78 11.39

Flexural Load Rating Calculations



State Job Piece No. 26360(04)

Alternatives Analysis Report US-281 over the South Canadian River

Appendices

Bridge “B” Tower Bridge
Steel Tower Load Rating, Pier 8-9



Steel Tower LRFD Analysis
Pier P8-9 Tower

General Properties

E = 29000 ksi

Steel Strength:

Yield Stress - Fy = 30 ksi

Ultimate Strength - Fu = 55 ksi

Rating Factors

System Factor 0.90 (Riveted members in truss bridges)

LRFD Resistance Factors - Steel

Flexure φ = 1.00

Shear φ = 1.00

Bearing φ = 1.00

Axial Compression φ = 0.90

Condition Factor φC = 0.95 "5 - Fair" condition in bridge inspection report

Allowable Compressive Stress 27.0 ksi

Load Factors

Inv. Load

Factor

Op. Load

Factor

Impact

Factor

Load

Fraction

Multiple

Presence

Adjusted

Fraction

Dead Load 1.25 1.00 1.00

Wearing Surface 1.50 1.00 1.00

Lane Load 1.75 1.35 1.00 1.00 1.00

Truck Load 1.75 1.35 1.33 1.00 1.00 1.00

Pedestrian Load 1.75 1.35 1.00 1.00 1.00

Wind on Superstructure 0.40

Wind on Substructure 0.40

Wind on Live Load 1.00

Dead Load

Truss Spacing 26.833 ft

Clear Roadway 24 ft

Slab Thickness 8 in

Curb Height 9 in

Curb Width 17 in

Slab Overhang 2.083 ft

Slab Stringers

Back Span Center Span Ahead Span

Span Length = 50 ft 20 ft 36 ft

No of Beams = 5 5 5

Beam Spacing = 5.667 ft 5.667 ft 5.667 ft

Beam Weight = 132 plf 52 plf 91 plf

Beam Depth 2.75 ft 1.5 ft 2.33 ft

Cap Beam

Length = 25.167

Weight = 150 plf

Depth = 3 ft

Rail Weight = 0.2 klf

Rail Height = 2.16 ft



Dead Load

1 2 3 4 5

Stringers 19.1 kips Slab wt = 22.79 19.83 19.83 19.83 22.79

Cross Beam 3.78 kips Stringer wt = 3.82 3.82 3.82 3.82 3.82

Slab 105.07 kips Rail wt = 2.8 2.8 2.8 2.8 2.8

Rail 14 kips 29.41 26.45 26.45 26.45 29.41

Total Superstructure DL = 141.95 kips Slab wt = 18.23 15.87 15.87 15.87 18.23

RISA Load at Columns = 70.98 kips Stringer wt = 2.16 2.16 2.16 2.16 2.16

Rail wt = 2.24 2.24 2.24 2.24 2.24

22.63 20.27 20.27 20.27 22.63

Live Load

Pier P8 Pier P9

HS-20 Truck 57.44 kips 53.96 kips

Lane Load 22.4 kips 17.92 kips

5 Ton Truck 9.44 kips 9.22 kips

Distributed Load

HS-20 Truck 5.74 klf 5.4 klf

Lane Load 2.24 klf 1.79 klf

5 Ton Truck 0.94 klf 0.92 klf

Braking Force

Assumed Long. Length 117.67 ft

25% Axle 5% Truck & Lane

HS-20 Truck 18 kips 6.64 kips

5 Ton Truck 2.5 kips 4.24 kips

Controlling BR Force:

HS-20 Truck 18 kips

5 Ton Truck 4.24 kips

Moment Arm: 8.167 ft

RISA BR Force:

HS-20 Truck 147.01 k-ft 36.75 k-ft at each column

5 Ton Truck 34.63 k-ft 8.66 k-ft at each column



Steel Bent Load Rating - LRFR
Pier P8-9 - RISA Analysis Member Input Data

RISA Member Data

Label I Joint X [ft] Y [ft] J Joint X [ft] Y [ft] Length

Col2A BASE2 0 0 C1 0 3.167 3.17

Col2B C1 0 3.167 C4 0 13.167 10

Col2C C4 0 13.167 C7 0 23.167 10

Col2D C7 0 23.167 C10 0 33.167 10

Col2E C10 0 33.167 C13 0 43.167 10

Col2F C13 0 43.167 C16 0 44.167 1

Col2G C16 0 44.167 BEAMLT 0 45.667 1.5

Col4A BASE4 22.667 0 C3 22.667 3.167 3.17

Col4B C3 22.667 3.167 C6 22.667 13.167 10

Col4C C6 22.667 13.167 C9 22.667 23.167 10

Col4D C9 22.667 23.167 C12 22.667 33.167 10

Col4E C12 22.667 33.167 C15 22.667 43.167 10

Col4F C15 22.667 43.167 C58 22.667 44.167 1

Col4G C58 22.667 44.167 BEAMRT 22.667 45.667 1.5

Lbr1A C1 0 3.167 B2 11.333 3.167 11.33

Lbr1B B2 11.333 3.167 C3 22.667 3.167 11.33

Lbr2A C7 0 23.167 B8 11.333 23.167 11.33

Lbr2B B8 11.333 23.167 C9 22.667 23.167 11.33

Lbr3A C13 0 43.167 B14 11.333 43.167 11.33

Lbr3B B14 11.333 43.167 C15 22.667 43.167 11.33

LVbr1A B2 11.333 3.167 B5 11.333 13.167 10

LVbr1B B5 11.333 13.167 B8 11.333 23.167 10

LVbr2A B8 11.333 23.167 B11 11.333 33.167 10

LVbr2B B11 11.333 33.167 B14 11.333 43.167 10

Ldiag01 C1 0 3.167 B5 11.333 13.167 15.11

Ldiag02 B5 11.333 13.167 C9 22.667 23.167 15.11

Ldiag03 C3 22.667 3.167 B5 11.333 13.167 15.11

Ldiag04 B5 11.333 13.167 C7 0 23.167 15.11

Ldiag05 C7 0 23.167 B11 11.333 33.167 15.11

Ldiag06 B11 11.333 33.167 C15 22.667 43.167 15.11

Ldiag07 C9 22.667 23.167 B11 11.333 33.167 15.11

Ldiag08 B11 11.333 33.167 C13 0 43.167 15.11

Beam BEAMLT 0 45.667 BEAMRT 22.667 45.667 22.67



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA Strength I Analysis - 1 Lane Strength I Analysis - 2 Lanes Strength III Analysis - 0 degree wind Strength III Analysis - 15 degree wind

Member RISA Member Stress RISA Member Stress

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

I.D. Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(%) (ksi) LRFD design Check (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

ColBL1 0.00% 27.586 N.G. - 2.17% overstress 17.287 5.068 -5.068 2.808 -2.808 25.163 9.411 18.153 6.51 -6.51 2.923 -2.923 27.586 8.72 7.196 4.841 -4.841 1.661 -1.661 13.698 0.694 7.072 4.689 -4.689 1.057 -1.057 12.818 1.326

18.839 OK 17.279 -0.518 0.518 0.114 -0.114 16.875 17.683 18.145 -0.851 0.851 0.157 -0.157 17.451 18.839 7.188 0.595 -0.595 0.604 -0.604 8.387 5.989 7.064 0.521 -0.521 0.308 -0.308 7.893 6.235

ColBL2 0.00% 17.153 OK 15.994 -0.518 0.518 0.114 -0.114 15.59 16.398 16.459 -0.851 0.851 0.157 -0.157 15.765 17.153 6.387 0.595 -0.595 0.604 -0.604 7.586 5.188 6.272 0.521 -0.521 0.308 -0.308 7.101 5.443

19.533 OK 15.986 -0.437 0.437 -2.311 2.311 13.238 18.734 16.452 -0.749 0.749 -2.332 2.332 13.371 19.533 6.38 0.255 -0.255 -0.347 0.347 6.288 6.472 6.265 0.206 -0.206 -0.377 0.377 6.094 6.436

ColBL3 0.00% 17.417 OK 13.922 -0.437 0.437 -2.311 2.311 11.174 16.67 14.336 -0.749 0.749 -2.332 2.332 11.255 17.417 5.585 0.255 -0.255 -0.347 0.347 5.493 5.677 5.509 0.206 -0.206 -0.377 0.377 5.338 5.68

18.835 OK 13.835 0.557 -0.557 4.069 -4.069 18.461 9.209 14.249 0.509 -0.509 4.077 -4.077 18.835 9.663 5.498 -0.3 0.3 0.084 -0.084 5.282 5.714 5.422 -0.173 0.173 0.009 -0.009 5.258 5.586

ColBL4 0.00% 18.875 OK 13.844 0.557 -0.557 4.069 -4.069 18.47 9.218 14.288 0.509 -0.509 4.078 -4.078 18.875 9.701 5.218 -0.3 0.3 0.084 -0.084 5.002 5.434 5.152 -0.173 0.173 0.009 -0.009 4.988 5.316

19.283 OK 13.837 0.465 -0.465 4.587 -4.587 18.889 8.785 14.281 0.405 -0.405 4.597 -4.597 19.283 9.279 5.211 -0.2 0.2 0.119 -0.119 5.13 5.292 5.145 -0.118 0.118 -0.025 0.025 5.002 5.288

ColBL5 0.00% 19.424 OK 13.982 0.465 -0.465 4.587 -4.587 19.034 8.93 14.422 0.405 -0.405 4.597 -4.597 19.424 9.42 5.167 -0.2 0.2 0.119 -0.119 5.086 5.248 5.148 -0.118 0.118 -0.025 0.025 5.005 5.291

30.130 N.G. - 11.59% overstress 13.896 -0.658 0.658 -14.919 14.919 -1.681 29.473 14.336 -0.877 0.877 -14.917 14.917 -1.458 30.13 5.081 4.672 -4.672 0.008 -0.008 9.761 0.401 5.061 4.078 -4.078 -0.158 0.158 8.981 1.141

ColBL6 0.00% 31.581 N.G. - 16.97% overstress 14.98 -0.658 0.658 -14.92 14.92 -0.598 30.558 15.787 -0.877 0.877 -14.917 14.917 -0.007 31.581 5.462 4.672 -4.672 0.008 -0.008 10.142 0.782 5.451 4.078 -4.078 -0.158 0.158 9.371 1.531

32.827 N.G. - 21.58% overstress 14.973 -0.411 0.411 -16.501 16.501 -1.939 31.885 15.78 -0.548 0.548 -16.499 16.499 -1.267 32.827 5.455 4.768 -4.768 -0.001 0.001 10.222 0.688 5.444 4.173 -4.173 -0.233 0.233 9.384 1.504

CapBL 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ColBR1 0.00% 19.948 OK 8.592 -4.751 4.751 0.626 -0.626 4.467 12.717 15.931 -6.428 6.428 2.411 -2.411 11.914 19.948 5.87 -0.188 0.188 1.46 -1.46 7.142 4.598 5.794 -0.289 0.289 0.852 -0.852 6.357 5.231

16.817 OK 8.584 0.834 -0.834 -0.691 0.691 8.727 8.441 15.923 0.933 -0.933 -0.039 0.039 16.817 15.029 5.862 1.283 -1.283 0.523 -0.523 7.668 4.056 5.786 1.203 -1.203 0.225 -0.225 7.214 4.358

ColBR2 0.00% 15.132 OK 7.3 0.834 -0.834 -0.691 0.691 7.443 7.157 14.238 0.933 -0.933 -0.039 0.039 15.132 13.344 5.325 1.283 -1.283 0.523 -0.523 7.131 3.519 5.252 1.203 -1.203 0.225 -0.225 6.68 3.824

15.643 OK 7.293 0.762 -0.762 -1.877 1.877 6.178 8.408 14.231 0.833 -0.833 -2.245 2.245 12.819 15.643 5.318 0.866 -0.866 -0.319 0.319 5.865 4.771 5.245 0.811 -0.811 -0.35 0.35 5.706 4.784

ColBR3 0.00% 13.756 OK 6.232 0.762 -0.762 -1.877 1.877 5.117 7.347 12.344 0.833 -0.833 -2.245 2.245 10.932 13.756 4.61 0.866 -0.866 -0.319 0.319 5.157 4.063 4.572 0.811 -0.811 -0.35 0.35 5.033 4.111

15.889 OK 6.146 -0.127 0.127 3.935 -3.935 9.954 2.338 12.258 -0.398 0.398 4.029 -4.029 15.889 8.627 4.524 -0.636 0.636 0.057 -0.057 3.945 5.103 4.486 -0.506 0.506 -0.019 0.019 3.961 5.011

ColBR4 0.00% 15.928 OK 6.151 -0.127 0.127 3.935 -3.935 9.959 2.343 12.296 -0.398 0.398 4.03 -4.03 15.928 8.664 4.747 -0.636 0.636 0.057 -0.057 4.168 5.326 4.692 -0.506 0.506 -0.019 0.019 4.167 5.217

16.525 OK 6.144 -0.068 0.068 4.406 -4.406 10.482 1.806 12.289 -0.302 0.302 4.538 -4.538 16.525 8.053 4.74 -0.464 0.464 0.087 -0.087 4.363 5.117 4.685 -0.379 0.379 -0.057 0.057 4.249 5.121

ColBR5 0.00% 16.661 OK 6.271 -0.068 0.068 4.406 -4.406 10.609 1.933 12.425 -0.302 0.302 4.538 -4.538 16.661 8.189 4.647 -0.464 0.464 0.087 -0.087 4.27 5.024 4.644 -0.379 0.379 -0.057 0.057 4.208 5.08

26.380 OK 6.185 0.658 -0.658 -14.927 14.927 -8.084 20.454 12.339 0.877 -0.877 -14.918 14.918 -1.702 26.38 4.56 5.3 -5.3 0.008 -0.008 9.868 -0.748 4.558 4.702 -4.702 -0.158 0.158 9.102 0.014

ColBR6 0.00% 27.831 N.G. - 3.08% overstress 7.264 0.658 -0.658 -14.927 14.927 -7.005 21.533 13.789 0.877 -0.877 -14.919 14.919 -0.253 27.831 5.181 5.3 -5.3 0.007 -0.007 10.488 -0.126 5.166 4.702 -4.702 -0.158 0.158 9.71 0.622

29.730 N.G. - 10.11% overstress 7.257 0.411 -0.411 -16.495 16.495 -8.827 23.341 13.782 0.548 -0.548 -16.496 16.496 -2.166 29.73 5.174 5.16 -5.16 0.001 -0.001 10.335 0.013 5.159 4.563 -4.563 -0.231 0.231 9.491 0.827

CapBR 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HBrB1L 0.00% 1.444 OK -1.096 0 0 0 0 -1.096 -1.096 -1.444 0 0 0 0 -1.444 -1.444 -0.561 0 0 0 0 -0.561 -0.561 -0.556 0 0 0 0 -0.556 -0.556

1.444 OK -1.096 0 0 0 0 -1.096 -1.096 -1.444 0 0 0 0 -1.444 -1.444 -0.561 0 0 0 0 -0.561 -0.561 -0.556 0 0 0 0 -0.556 -0.556

HBrB1R 0.00% 1.444 OK -1.096 0 0 0 0 -1.096 -1.096 -1.444 0 0 0 0 -1.444 -1.444 -0.561 0 0 0 0 -0.561 -0.561 -0.556 0 0 0 0 -0.556 -0.556

1.444 OK -1.096 0 0 0 0 -1.096 -1.096 -1.444 0 0 0 0 -1.444 -1.444 -0.561 0 0 0 0 -0.561 -0.561 -0.556 0 0 0 0 -0.556 -0.556

HBrB2L 0.00% 2.116 OK -1.597 0 0 0 0 -1.597 -1.597 -2.116 0 0 0 0 -2.116 -2.116 -0.79 0 0 0 0 -0.79 -0.79 -0.784 0 0 0 0 -0.784 -0.784

2.116 OK -1.597 0 0 0 0 -1.597 -1.597 -2.116 0 0 0 0 -2.116 -2.116 -0.79 0 0 0 0 -0.79 -0.79 -0.784 0 0 0 0 -0.784 -0.784

HBrB2R 0.00% 2.116 OK -1.597 0 0 0 0 -1.597 -1.597 -2.116 0 0 0 0 -2.116 -2.116 -0.79 0 0 0 0 -0.79 -0.79 -0.784 0 0 0 0 -0.784 -0.784

2.116 OK -1.597 0 0 0 0 -1.597 -1.597 -2.116 0 0 0 0 -2.116 -2.116 -0.79 0 0 0 0 -0.79 -0.79 -0.784 0 0 0 0 -0.784 -0.784

HBrB3L 0.00% 3.472 OK -2.603 0 0 0 0 -2.603 -2.603 -3.472 0 0 0 0 -3.472 -3.472 -1.236 0 0 0 0 -1.236 -1.236 -1.23 0 0 0 0 -1.23 -1.23

3.472 OK -2.603 0 0 0 0 -2.603 -2.603 -3.472 0 0 0 0 -3.472 -3.472 -1.236 0 0 0 0 -1.236 -1.236 -1.23 0 0 0 0 -1.23 -1.23

HBrB3R 0.00% 3.472 OK -2.603 0 0 0 0 -2.603 -2.603 -3.472 0 0 0 0 -3.472 -3.472 -1.236 0 0 0 0 -1.236 -1.236 -1.23 0 0 0 0 -1.23 -1.23

3.472 OK -2.603 0 0 0 0 -2.603 -2.603 -3.472 0 0 0 0 -3.472 -3.472 -1.236 0 0 0 0 -1.236 -1.236 -1.23 0 0 0 0 -1.23 -1.23

VBrB1 0.00% 0.075 OK -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

0.121 OK -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

VBrB2 0.00% 7.164 OK 5.426 0 0 0 0 5.426 5.426 7.164 0 0 0 0 7.164 7.164 2.726 0 0 0 0 2.726 2.726 2.706 0 0 0 0 2.706 2.706

7.118 OK 5.379 0 0 0 0 5.379 5.379 7.118 0 0 0 0 7.118 7.118 2.68 0 0 0 0 2.68 2.68 2.66 0 0 0 0 2.66 2.66

VBrB3 0.00% 7.043 OK 5.305 0 0 0 0 5.305 5.305 7.043 0 0 0 0 7.043 7.043 2.605 0 0 0 0 2.605 2.605 2.585 0 0 0 0 2.585 2.585

6.996 OK 5.258 0 0 0 0 5.258 5.258 6.996 0 0 0 0 6.996 6.996 2.558 0 0 0 0 2.558 2.558 2.538 0 0 0 0 2.538 2.538

VBrB4 0.00% 0.121 OK 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 OK 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

DiagB1a 0.00% 7.718 OK 5.864 0 0 0 0 5.864 5.864 7.718 0 0 0 0 7.718 7.718 3.622 0 0 0 0 3.622 3.622 3.579 0 0 0 0 3.579 3.579

7.671 OK 5.818 0 0 0 0 5.818 5.818 7.671 0 0 0 0 7.671 7.671 3.576 0 0 0 0 3.576 3.576 3.532 0 0 0 0 3.532 3.532

DiagB1b 0.00% 2.104 OK 1.565 0 0 0 0 1.565 1.565 2.104 0 0 0 0 2.104 2.104 1.363 0 0 0 0 1.363 1.363 1.335 0 0 0 0 1.335 1.335

2.058 OK 1.518 0 0 0 0 1.518 1.518 2.058 0 0 0 0 2.058 2.058 1.317 0 0 0 0 1.317 1.317 1.288 0 0 0 0 1.288 1.288

DiagB2a 0.00% 7.716 OK 5.858 0 0 0 0 5.858 5.858 7.716 0 0 0 0 7.716 7.716 2.401 0 0 0 0 2.401 2.401 2.384 0 0 0 0 2.384 2.384

7.669 OK 5.811 0 0 0 0 5.811 5.811 7.669 0 0 0 0 7.669 7.669 2.354 0 0 0 0 2.354 2.354 2.337 0 0 0 0 2.337 2.337

DiagB2b 0.00% 2.103 OK 1.559 0 0 0 0 1.559 1.559 2.103 0 0 0 0 2.103 2.103 0.142 0 0 0 0 0.142 0.142 0.14 0 0 0 0 0.14 0.14

2.056 OK 1.512 0 0 0 0 1.512 1.512 2.056 0 0 0 0 2.056 2.056 0.095 0 0 0 0 0.095 0.095 0.093 0 0 0 0 0.093 0.093

DiagB3a 0.00% 1.975 OK 1.354 0 0 0 0 1.354 1.354 1.759 0 0 0 0 1.759 1.759 1.274 0 0 0 0 1.274 1.274 1.229 0 0 0 0 1.229 1.229

1.928 OK 1.308 0 0 0 0 1.308 1.308 1.712 0 0 0 0 1.712 1.712 1.227 0 0 0 0 1.227 1.227 1.183 0 0 0 0 1.183 1.183

DiagB3b 0.00% 6.848 OK 5.129 0 0 0 0 5.129 5.129 6.848 0 0 0 0 6.848 6.848 3.009 0 0 0 0 3.009 3.009 2.949 0 0 0 0 2.949 2.949

6.801 OK 5.083 0 0 0 0 5.083 5.083 6.801 0 0 0 0 6.801 6.801 2.962 0 0 0 0 2.962 2.962 2.902 0 0 0 0 2.902 2.902

DiagB4a 0.00% 1.765 OK 1.378 0 0 0 0 1.378 1.378 1.765 0 0 0 0 1.765 1.765 0.165 0 0 0 0 0.165 0.165 0.218 0 0 0 0 0.218 0.218

1.718 OK 1.332 0 0 0 0 1.332 1.332 1.718 0 0 0 0 1.718 1.718 0.118 0 0 0 0 0.118 0.118 0.171 0 0 0 0 0.171 0.171

DiagB4b 0.00% 6.854 OK 5.154 0 0 0 0 5.154 5.154 6.854 0 0 0 0 6.854 6.854 1.899 0 0 0 0 1.899 1.899 1.938 0 0 0 0 1.938 1.938

6.807 OK 5.107 0 0 0 0 5.107 5.107 6.807 0 0 0 0 6.807 6.807 1.853 0 0 0 0 1.853 1.853 1.891 0 0 0 0 1.891 1.891

CapBmBk 0.00% 0.020 OK -0.015 0 0 0 0 -0.015 -0.015 -0.02 0 0 0 0 -0.02 -0.02 -0.007 0 0 0 0 -0.007 -0.007 -0.007 0 0 0 0 -0.007 -0.007

0.020 OK -0.015 0 0 0 0 -0.015 -0.015 -0.02 0 0 0 0 -0.02 -0.02 -0.007 0 0 0 0 -0.007 -0.007 -0.007 0 0 0 0 -0.007 -0.007

ColFL1 0.00% 17.880 OK 16.55 5.05 -5.05 -5.593 5.593 16.007 17.093 17.261 6.321 -6.321 -5.702 5.702 17.88 16.642 6.643 4.756 -4.756 -1.633 1.633 9.766 3.52 6.712 4.653 -4.653 -2.226 2.226 9.139 4.285

21.030 OK 16.542 -0.543 0.543 -2.899 2.899 13.1 19.984 17.253 -0.841 0.841 -2.936 2.936 13.476 21.03 6.635 0.607 -0.607 -0.576 0.576 6.666 6.604 6.705 0.526 -0.526 -0.868 0.868 6.363 7.047

ColFL2 0.00% 19.389 OK 15.255 -0.543 0.543 -2.899 2.899 11.813 18.697 15.612 -0.841 0.841 -2.936 2.936 11.835 19.389 5.86 0.607 -0.607 -0.576 0.576 5.891 5.829 5.926 0.526 -0.526 -0.868 0.868 5.584 6.268

16.794 OK 15.248 -0.464 0.464 -0.475 0.475 14.309 16.187 15.605 -0.742 0.742 -0.447 0.447 14.416 16.794 5.853 0.263 -0.263 0.375 -0.375 6.491 5.215 5.919 0.208 -0.208 0.343 -0.343 6.47 5.368
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Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA Strength I Analysis - 1 Lane Strength I Analysis - 2 Lanes Strength III Analysis - 0 degree wind Strength III Analysis - 15 degree wind
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ColFL3 0.00% 14.830 OK 13.336 -0.464 0.464 -0.475 0.475 12.397 14.275 13.641 -0.742 0.742 -0.447 0.447 12.452 14.83 5.058 0.263 -0.263 0.375 -0.375 5.696 4.42 5.091 0.208 -0.208 0.343 -0.343 5.642 4.54

17.759 OK 13.249 0.516 -0.516 3.736 -3.736 17.501 8.997 13.554 0.47 -0.47 3.735 -3.735 17.759 9.349 4.972 -0.343 0.343 -0.045 0.045 4.584 5.36 5.004 -0.213 0.213 -0.12 0.12 4.671 5.337

ColFL4 0.00% 17.822 OK 13.285 0.516 -0.516 3.736 -3.736 17.537 9.033 13.617 0.47 -0.47 3.735 -3.735 17.822 9.412 4.676 -0.343 0.343 -0.045 0.045 4.288 5.064 4.727 -0.213 0.213 -0.12 0.12 4.394 5.06

18.057 OK 13.278 0.429 -0.429 4.077 -4.077 17.784 8.772 13.61 0.372 -0.372 4.075 -4.075 18.057 9.163 4.669 -0.233 0.233 -0.079 0.079 4.357 4.981 4.72 -0.148 0.148 -0.222 0.222 4.35 5.09

ColFL5 0.00% 17.796 OK 13.021 0.429 -0.429 4.077 -4.077 17.527 8.515 13.349 0.372 -0.372 4.075 -4.075 17.796 8.902 4.625 -0.233 0.233 -0.079 0.079 4.313 4.937 4.626 -0.148 0.148 -0.222 0.222 4.256 4.996

29.055 N.G. - 7.61% overstress 12.935 -0.643 0.643 -14.956 14.956 -2.664 28.534 13.262 -0.837 0.837 -14.956 14.956 -2.531 29.055 4.538 4.757 -4.757 -0.007 0.007 9.288 -0.212 4.539 4.157 -4.157 -0.172 0.172 8.524 0.554

ColFL6 0.00% 30.438 N.G. - 12.73% overstress 13.993 -0.643 0.643 -14.956 14.956 -1.606 29.592 14.645 -0.837 0.837 -14.956 14.956 -1.148 30.438 4.884 4.757 -4.757 -0.007 0.007 9.634 0.134 4.898 4.157 -4.157 -0.172 0.172 8.883 0.913

31.660 N.G. - 17.26% overstress 13.986 -0.402 0.402 -16.499 16.499 -2.915 30.887 14.638 -0.523 0.523 -16.499 16.499 -2.384 31.66 4.877 4.821 -4.821 0 0 9.698 0.056 4.891 4.223 -4.223 -0.233 0.233 8.881 0.901

CapFL 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ColFR1 0.00% 27.297 N.G. - 1.1% overstress 9.166 -4.785 4.785 -3.481 3.481 0.9 17.432 15.798 -6.269 6.269 -5.23 5.23 4.299 27.297 5.844 -0.029 0.029 -1.46 1.46 4.355 7.333 5.975 -0.183 0.183 -2.08 2.08 3.712 8.238

17.678 OK 9.158 0.808 -0.808 -2.164 2.164 7.802 10.514 15.79 0.892 -0.892 -2.78 2.78 13.902 17.678 5.836 1.262 -1.262 -0.523 0.523 6.575 5.097 5.967 1.188 -1.188 -0.827 0.827 6.328 5.606

ColFR2 0.00% 16.038 OK 7.872 0.808 -0.808 -2.164 2.164 6.516 9.228 14.15 0.892 -0.892 -2.78 2.78 12.262 16.038 5.336 1.262 -1.262 -0.523 0.523 6.075 4.597 5.457 1.188 -1.188 -0.827 0.827 5.818 5.096

14.363 OK 7.865 0.736 -0.736 -0.978 0.978 7.623 8.107 14.143 0.795 -0.795 -0.575 0.575 14.363 13.923 5.329 0.845 -0.845 0.32 -0.32 6.494 4.164 5.45 0.795 -0.795 0.29 -0.29 6.535 4.365

ColFR3 0.00% 12.628 OK 6.956 0.736 -0.736 -0.978 0.978 6.714 7.198 12.408 0.795 -0.795 -0.575 0.575 12.628 12.188 4.622 0.845 -0.845 0.32 -0.32 5.787 3.457 4.703 0.796 -0.796 0.29 -0.29 5.789 3.617

15.648 OK 6.87 -0.159 0.159 3.773 -3.773 10.484 3.256 12.322 -0.401 0.401 3.727 -3.727 15.648 8.996 4.535 -0.66 0.66 -0.059 0.059 3.816 5.254 4.616 -0.533 0.533 -0.132 0.132 3.951 5.281

ColFR4 0.00% 15.710 OK 6.903 -0.159 0.159 3.773 -3.773 10.517 3.289 12.384 -0.401 0.401 3.727 -3.727 15.71 9.058 4.769 -0.66 0.66 -0.059 0.059 4.05 5.488 4.84 -0.533 0.533 -0.132 0.132 4.175 5.505

16.144 OK 6.896 -0.099 0.099 4.158 -4.158 10.955 2.837 12.377 -0.309 0.309 4.076 -4.076 16.144 8.61 4.762 -0.482 0.482 -0.089 0.089 4.191 5.333 4.833 -0.399 0.399 -0.23 0.23 4.204 5.462

ColFR5 0.00% 15.879 OK 6.622 -0.099 0.099 4.158 -4.158 10.681 2.563 12.112 -0.309 0.309 4.076 -4.076 15.879 8.345 4.669 -0.483 0.483 -0.089 0.089 4.097 5.241 4.69 -0.4 0.4 -0.23 0.23 4.06 5.32

26.143 OK 6.535 0.644 -0.644 -14.947 14.947 -7.768 20.838 12.026 0.837 -0.837 -14.954 14.954 -2.091 26.143 4.582 5.35 -5.35 -0.006 0.006 9.926 -0.762 4.603 4.753 -4.753 -0.184 0.184 9.172 0.034

ColFR6 0.00% 27.524 N.G. - 1.94% overstress 7.589 0.644 -0.644 -14.947 14.947 -6.714 21.892 13.407 0.837 -0.837 -14.954 14.954 -0.71 27.524 5.181 5.35 -5.35 -0.006 0.006 10.525 -0.163 5.194 4.753 -4.753 -0.184 0.184 9.763 0.625

29.374 N.G. - 8.79% overstress 7.582 0.402 -0.402 -16.496 16.496 -8.512 23.676 13.4 0.523 -0.523 -16.497 16.497 -2.574 29.374 5.174 5.169 -5.169 0 0 10.343 0.005 5.187 4.573 -4.573 -0.244 0.244 9.516 0.858

CapFR 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HBrF1l 0.00% 1.406 OK -1.098 0 0 0 0 -1.098 -1.098 -1.406 0 0 0 0 -1.406 -1.406 -0.534 0 0 0 0 -0.534 -0.534 -0.54 0 0 0 0 -0.54 -0.54

1.406 OK -1.098 0 0 0 0 -1.098 -1.098 -1.406 0 0 0 0 -1.406 -1.406 -0.534 0 0 0 0 -0.534 -0.534 -0.54 0 0 0 0 -0.54 -0.54

HBrF1R 0.00% 1.406 OK -1.098 0 0 0 0 -1.098 -1.098 -1.406 0 0 0 0 -1.406 -1.406 -0.534 0 0 0 0 -0.534 -0.534 -0.54 0 0 0 0 -0.54 -0.54

1.406 OK -1.098 0 0 0 0 -1.098 -1.098 -1.406 0 0 0 0 -1.406 -1.406 -0.534 0 0 0 0 -0.534 -0.534 -0.54 0 0 0 0 -0.54 -0.54

HBrF2L 0.00% 2.039 OK -1.581 0 0 0 0 -1.581 -1.581 -2.039 0 0 0 0 -2.039 -2.039 -0.749 0 0 0 0 -0.749 -0.749 -0.755 0 0 0 0 -0.755 -0.755

2.039 OK -1.581 0 0 0 0 -1.581 -1.581 -2.039 0 0 0 0 -2.039 -2.039 -0.749 0 0 0 0 -0.749 -0.749 -0.755 0 0 0 0 -0.755 -0.755

HBrF2R 0.00% 2.039 OK -1.581 0 0 0 0 -1.581 -1.581 -2.039 0 0 0 0 -2.039 -2.039 -0.749 0 0 0 0 -0.749 -0.749 -0.755 0 0 0 0 -0.755 -0.755

2.039 OK -1.581 0 0 0 0 -1.581 -1.581 -2.039 0 0 0 0 -2.039 -2.039 -0.749 0 0 0 0 -0.749 -0.749 -0.755 0 0 0 0 -0.755 -0.755

HBrF3L 0.00% 3.309 OK -2.542 0 0 0 0 -2.542 -2.542 -3.309 0 0 0 0 -3.309 -3.309 -1.163 0 0 0 0 -1.163 -1.163 -1.169 0 0 0 0 -1.169 -1.169

3.309 OK -2.542 0 0 0 0 -2.542 -2.542 -3.309 0 0 0 0 -3.309 -3.309 -1.163 0 0 0 0 -1.163 -1.163 -1.169 0 0 0 0 -1.169 -1.169

HBrF3R 0.00% 3.309 OK -2.542 0 0 0 0 -2.542 -2.542 -3.309 0 0 0 0 -3.309 -3.309 -1.163 0 0 0 0 -1.163 -1.163 -1.169 0 0 0 0 -1.169 -1.169

3.309 OK -2.542 0 0 0 0 -2.542 -2.542 -3.309 0 0 0 0 -3.309 -3.309 -1.163 0 0 0 0 -1.163 -1.163 -1.169 0 0 0 0 -1.169 -1.169

VBrF1 0.00% 0.075 OK -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

0.121 OK -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

VBrF2 0.00% 6.907 OK 5.372 0 0 0 0 5.372 5.372 6.907 0 0 0 0 6.907 6.907 2.591 0 0 0 0 2.591 2.591 2.611 0 0 0 0 2.611 2.611

6.860 OK 5.326 0 0 0 0 5.326 5.326 6.86 0 0 0 0 6.86 6.86 2.544 0 0 0 0 2.544 2.544 2.564 0 0 0 0 2.564 2.564

VBrF3 0.00% 6.786 OK 5.251 0 0 0 0 5.251 5.251 6.786 0 0 0 0 6.786 6.786 2.469 0 0 0 0 2.469 2.469 2.489 0 0 0 0 2.489 2.489

6.739 OK 5.204 0 0 0 0 5.204 5.204 6.739 0 0 0 0 6.739 6.739 2.422 0 0 0 0 2.422 2.422 2.443 0 0 0 0 2.443 2.443

VBrF4 0.00% 0.121 OK 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 OK 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

DIagF1a 0.00% 7.509 OK 5.873 0 0 0 0 5.873 5.873 7.509 0 0 0 0 7.509 7.509 3.503 0 0 0 0 3.503 3.503 3.519 0 0 0 0 3.519 3.519

7.463 OK 5.826 0 0 0 0 5.826 5.826 7.463 0 0 0 0 7.463 7.463 3.456 0 0 0 0 3.456 3.456 3.473 0 0 0 0 3.473 3.473

DiagF1b 0.00% 2.091 OK 1.614 0 0 0 0 1.614 1.614 2.091 0 0 0 0 2.091 2.091 1.347 0 0 0 0 1.347 1.347 1.348 0 0 0 0 1.348 1.348

2.044 OK 1.567 0 0 0 0 1.567 1.567 2.044 0 0 0 0 2.044 2.044 1.3 0 0 0 0 1.3 1.3 1.301 0 0 0 0 1.301 1.301

DiagF2a 0.00% 7.508 OK 5.867 0 0 0 0 5.867 5.867 7.508 0 0 0 0 7.508 7.508 2.23 0 0 0 0 2.23 2.23 2.275 0 0 0 0 2.275 2.275

7.461 OK 5.82 0 0 0 0 5.82 5.82 7.461 0 0 0 0 7.461 7.461 2.183 0 0 0 0 2.183 2.183 2.228 0 0 0 0 2.228 2.228

DIagF2b 0.00% 2.090 OK 1.609 0 0 0 0 1.609 1.609 2.09 0 0 0 0 2.09 2.09 0.074 0 0 0 0 0.074 0.074 0.103 0 0 0 0 0.103 0.103

2.043 OK 1.562 0 0 0 0 1.562 1.562 2.043 0 0 0 0 2.043 2.043 0.027 0 0 0 0 0.027 0.027 0.056 0 0 0 0 0.056 0.056

DIagF3a 0.00% 1.877 OK 1.278 0 0 0 0 1.278 1.278 1.635 0 0 0 0 1.635 1.635 1.276 0 0 0 0 1.276 1.276 1.222 0 0 0 0 1.222 1.222

1.830 OK 1.231 0 0 0 0 1.231 1.231 1.588 0 0 0 0 1.588 1.588 1.23 0 0 0 0 1.23 1.23 1.175 0 0 0 0 1.175 1.175

DiagF3b 0.00% 6.529 OK 5.012 0 0 0 0 5.012 5.012 6.529 0 0 0 0 6.529 6.529 2.908 0 0 0 0 2.908 2.908 2.869 0 0 0 0 2.869 2.869

6.482 OK 4.965 0 0 0 0 4.965 4.965 6.482 0 0 0 0 6.482 6.482 2.862 0 0 0 0 2.862 2.862 2.822 0 0 0 0 2.822 2.822

DiagF4a 0.00% 1.638 OK 1.298 0 0 0 0 1.298 1.298 1.638 0 0 0 0 1.638 1.638 0.101 0 0 0 0 0.101 0.101 0.147 0 0 0 0 0.147 0.147

1.592 OK 1.251 0 0 0 0 1.251 1.251 1.592 0 0 0 0 1.592 1.592 0.054 0 0 0 0 0.054 0.054 0.1 0 0 0 0 0.1 0.1

DiagF4b 0.00% 6.533 OK 5.032 0 0 0 0 5.032 5.032 6.533 0 0 0 0 6.533 6.533 1.733 0 0 0 0 1.733 1.733 1.794 0 0 0 0 1.794 1.794

6.486 OK 4.986 0 0 0 0 4.986 4.986 6.486 0 0 0 0 6.486 6.486 1.686 0 0 0 0 1.686 1.686 1.747 0 0 0 0 1.747 1.747

CapBmFd 0.00% 0.019 OK -0.015 0 0 0 0 -0.015 -0.015 -0.019 0 0 0 0 -0.019 -0.019 -0.005 0 0 0 0 -0.005 -0.005 -0.005 0 0 0 0 -0.005 -0.005

0.019 OK -0.015 0 0 0 0 -0.015 -0.015 -0.019 0 0 0 0 -0.019 -0.019 -0.005 0 0 0 0 -0.005 -0.005 -0.005 0 0 0 0 -0.005 -0.005

LBrR1a 0.00% 2.260 OK -1.215 0 0 0 0 -1.215 -1.215 -2.26 0 0 0 0 -2.26 -2.26 -0.864 0 0 0 0 -0.864 -0.864 -0.867 0 0 0 0 -0.867 -0.867

2.260 OK -1.215 0 0 0 0 -1.215 -1.215 -2.26 0 0 0 0 -2.26 -2.26 -0.864 0 0 0 0 -0.864 -0.864 -0.867 0 0 0 0 -0.867 -0.867

LBrR1b 0.00% 2.260 OK -1.215 0 0 0 0 -1.215 -1.215 -2.26 0 0 0 0 -2.26 -2.26 -0.864 0 0 0 0 -0.864 -0.864 -0.867 0 0 0 0 -0.867 -0.867

2.260 OK -1.215 0 0 0 0 -1.215 -1.215 -2.26 0 0 0 0 -2.26 -2.26 -0.864 0 0 0 0 -0.864 -0.864 -0.867 0 0 0 0 -0.867 -0.867

LBrR2a 0.00% 1.957 OK -1.034 0 0 0 0 -1.034 -1.034 -1.957 0 0 0 0 -1.957 -1.957 -0.734 0 0 0 0 -0.734 -0.734 -0.736 0 0 0 0 -0.736 -0.736

1.957 OK -1.034 0 0 0 0 -1.034 -1.034 -1.957 0 0 0 0 -1.957 -1.957 -0.734 0 0 0 0 -0.734 -0.734 -0.736 0 0 0 0 -0.736 -0.736

LBrR2b 0.00% 1.957 OK -1.034 0 0 0 0 -1.034 -1.034 -1.957 0 0 0 0 -1.957 -1.957 -0.734 0 0 0 0 -0.734 -0.734 -0.736 0 0 0 0 -0.736 -0.736

1.957 OK -1.034 0 0 0 0 -1.034 -1.034 -1.957 0 0 0 0 -1.957 -1.957 -0.734 0 0 0 0 -0.734 -0.734 -0.736 0 0 0 0 -0.736 -0.736

LBrR3a 0.00% 2.774 OK -1.439 0 0 0 0 -1.439 -1.439 -2.774 0 0 0 0 -2.774 -2.774 -1.019 0 0 0 0 -1.019 -1.019 -1.023 0 0 0 0 -1.023 -1.023

2.774 OK -1.439 0 0 0 0 -1.439 -1.439 -2.774 0 0 0 0 -2.774 -2.774 -1.019 0 0 0 0 -1.019 -1.019 -1.023 0 0 0 0 -1.023 -1.023



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA Strength I Analysis - 1 Lane Strength I Analysis - 2 Lanes Strength III Analysis - 0 degree wind Strength III Analysis - 15 degree wind

Member RISA Member Stress RISA Member Stress

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

I.D. Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(%) (ksi) LRFD design Check (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

Max StressMax Stress

RISA Member Stress RISA Member Stress

Capacity

Reduction

Max Stress

Maximum Stress

Overall

Max Stress

LBrR3b 0.00% 2.774 OK -1.439 0 0 0 0 -1.439 -1.439 -2.774 0 0 0 0 -2.774 -2.774 -1.019 0 0 0 0 -1.019 -1.019 -1.023 0 0 0 0 -1.023 -1.023

2.774 OK -1.439 0 0 0 0 -1.439 -1.439 -2.774 0 0 0 0 -2.774 -2.774 -1.019 0 0 0 0 -1.019 -1.019 -1.023 0 0 0 0 -1.023 -1.023

VBrR1 0.00% 0.088 OK -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

0.134 OK -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

VBrR2 0.00% 7.150 OK 3.821 0 0 0 0 3.821 3.821 7.15 0 0 0 0 7.15 7.15 2.737 0 0 0 0 2.737 2.737 2.745 0 0 0 0 2.745 2.745

7.103 OK 3.774 0 0 0 0 3.774 3.774 7.103 0 0 0 0 7.103 7.103 2.69 0 0 0 0 2.69 2.69 2.698 0 0 0 0 2.698 2.698

VBrR3 0.00% 7.015 OK 3.687 0 0 0 0 3.687 3.687 7.015 0 0 0 0 7.015 7.015 2.603 0 0 0 0 2.603 2.603 2.611 0 0 0 0 2.611 2.611

6.969 OK 3.64 0 0 0 0 3.64 3.64 6.969 0 0 0 0 6.969 6.969 2.556 0 0 0 0 2.556 2.556 2.564 0 0 0 0 2.564 2.564

VBrR4 0.00% 0.134 OK 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 OK 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

DIagR1a 0.00% 8.087 OK 4.51 0 0 0 0 4.51 4.51 8.087 0 0 0 0 8.087 8.087 2.979 0 0 0 0 2.979 2.979 2.829 0 0 0 0 2.829 2.829

8.041 OK 4.463 0 0 0 0 4.463 4.463 8.041 0 0 0 0 8.041 8.041 2.932 0 0 0 0 2.932 2.932 2.782 0 0 0 0 2.782 2.782

DiagR1b 0.00% 2.843 OK 1.62 0 0 0 0 1.62 1.62 2.843 0 0 0 0 2.843 2.843 0.855 0 0 0 0 0.855 0.855 0.699 0 0 0 0 0.699 0.699

2.796 OK 1.573 0 0 0 0 1.573 1.573 2.796 0 0 0 0 2.796 2.796 0.808 0 0 0 0 0.808 0.808 0.653 0 0 0 0 0.653 0.653

DiagR2a 0.00% 7.428 OK 3.851 0 0 0 0 3.851 3.851 7.428 0 0 0 0 7.428 7.428 2.979 0 0 0 0 2.979 2.979 3.153 0 0 0 0 3.153 3.153

7.381 OK 3.805 0 0 0 0 3.805 3.805 7.381 0 0 0 0 7.381 7.381 2.932 0 0 0 0 2.932 2.932 3.106 0 0 0 0 3.106 3.106

DiagR2b 0.00% 2.184 OK 0.961 0 0 0 0 0.961 0.961 2.184 0 0 0 0 2.184 2.184 0.855 0 0 0 0 0.855 0.855 1.023 0 0 0 0 1.023 1.023

2.137 OK 0.914 0 0 0 0 0.914 0.914 2.137 0 0 0 0 2.137 2.137 0.808 0 0 0 0 0.808 0.808 0.976 0 0 0 0 0.976 0.976

DiagR3a 0.00% 1.458 OK 0.254 0 0 0 0 0.254 0.254 1.436 0 0 0 0 1.436 1.436 1.104 0 0 0 0 1.104 1.104 1.043 0 0 0 0 1.043 1.043

1.411 OK 0.207 0 0 0 0 0.207 0.207 1.389 0 0 0 0 1.389 1.389 1.058 0 0 0 0 1.058 1.058 0.996 0 0 0 0 0.996 0.996

DiagR3b 0.00% 6.175 OK 2.639 0 0 0 0 2.639 2.639 6.175 0 0 0 0 6.175 6.175 2.723 0 0 0 0 2.723 2.723 2.667 0 0 0 0 2.667 2.667

6.128 OK 2.592 0 0 0 0 2.592 2.592 6.128 0 0 0 0 6.128 6.128 2.676 0 0 0 0 2.676 2.676 2.62 0 0 0 0 2.62 2.62

DiagR4a 0.00% 3.835 OK 2.65 0 0 0 0 2.65 2.65 3.835 0 0 0 0 3.835 3.835 1.104 0 0 0 0 1.104 1.104 1.165 0 0 0 0 1.165 1.165

3.788 OK 2.604 0 0 0 0 2.604 2.604 3.788 0 0 0 0 3.788 3.788 1.057 0 0 0 0 1.057 1.057 1.119 0 0 0 0 1.119 1.119

DiagR4b 0.00% 8.574 OK 5.036 0 0 0 0 5.036 5.036 8.574 0 0 0 0 8.574 8.574 2.723 0 0 0 0 2.723 2.723 2.79 0 0 0 0 2.79 2.79

8.527 OK 4.989 0 0 0 0 4.989 4.989 8.527 0 0 0 0 8.527 8.527 2.676 0 0 0 0 2.676 2.676 2.743 0 0 0 0 2.743 2.743

LBrL1a 0.00% 2.551 OK -2.485 0 0 0 0 -2.485 -2.485 -2.551 0 0 0 0 -2.551 -2.551 -0.974 0 0 0 0 -0.974 -0.974 -0.97 0 0 0 0 -0.97 -0.97

2.551 OK -2.485 0 0 0 0 -2.485 -2.485 -2.551 0 0 0 0 -2.551 -2.551 -0.974 0 0 0 0 -0.974 -0.974 -0.97 0 0 0 0 -0.97 -0.97

LBrL1b 0.00% 2.551 OK -2.485 0 0 0 0 -2.485 -2.485 -2.551 0 0 0 0 -2.551 -2.551 -0.974 0 0 0 0 -0.974 -0.974 -0.97 0 0 0 0 -0.97 -0.97

2.551 OK -2.485 0 0 0 0 -2.485 -2.485 -2.551 0 0 0 0 -2.551 -2.551 -0.974 0 0 0 0 -0.974 -0.974 -0.97 0 0 0 0 -0.97 -0.97

LBrL2a 0.00% 2.213 OK -2.152 0 0 0 0 -2.152 -2.152 -2.213 0 0 0 0 -2.213 -2.213 -0.805 0 0 0 0 -0.805 -0.805 -0.803 0 0 0 0 -0.803 -0.803

2.213 OK -2.152 0 0 0 0 -2.152 -2.152 -2.213 0 0 0 0 -2.213 -2.213 -0.805 0 0 0 0 -0.805 -0.805 -0.803 0 0 0 0 -0.803 -0.803

LBrL2b 0.00% 2.213 OK -2.152 0 0 0 0 -2.152 -2.152 -2.213 0 0 0 0 -2.213 -2.213 -0.805 0 0 0 0 -0.805 -0.805 -0.803 0 0 0 0 -0.803 -0.803

2.213 OK -2.152 0 0 0 0 -2.152 -2.152 -2.213 0 0 0 0 -2.213 -2.213 -0.805 0 0 0 0 -0.805 -0.805 -0.803 0 0 0 0 -0.803 -0.803

LBrL3a 0.00% 3.143 OK -3.051 0 0 0 0 -3.051 -3.051 -3.143 0 0 0 0 -3.143 -3.143 -1.081 0 0 0 0 -1.081 -1.081 -1.079 0 0 0 0 -1.079 -1.079

3.143 OK -3.051 0 0 0 0 -3.051 -3.051 -3.143 0 0 0 0 -3.143 -3.143 -1.081 0 0 0 0 -1.081 -1.081 -1.079 0 0 0 0 -1.079 -1.079

LBrL3b 0.00% 3.143 OK -3.051 0 0 0 0 -3.051 -3.051 -3.143 0 0 0 0 -3.143 -3.143 -1.081 0 0 0 0 -1.081 -1.081 -1.079 0 0 0 0 -1.079 -1.079

3.143 OK -3.051 0 0 0 0 -3.051 -3.051 -3.143 0 0 0 0 -3.143 -3.143 -1.081 0 0 0 0 -1.081 -1.081 -1.079 0 0 0 0 -1.079 -1.079

VBrL1 0.00% 0.088 OK -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

0.134 OK -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

VBrL2 0.00% 8.074 OK 7.853 0 0 0 0 7.853 7.853 8.074 0 0 0 0 8.074 8.074 2.992 0 0 0 0 2.992 2.992 2.984 0 0 0 0 2.984 2.984

8.027 OK 7.806 0 0 0 0 7.806 7.806 8.027 0 0 0 0 8.027 8.027 2.945 0 0 0 0 2.945 2.945 2.937 0 0 0 0 2.937 2.937

VBrL3 0.00% 7.939 OK 7.719 0 0 0 0 7.719 7.719 7.939 0 0 0 0 7.939 7.939 2.858 0 0 0 0 2.858 2.858 2.849 0 0 0 0 2.849 2.849

7.893 OK 7.672 0 0 0 0 7.672 7.672 7.893 0 0 0 0 7.893 7.893 2.811 0 0 0 0 2.811 2.811 2.803 0 0 0 0 2.803 2.803

VBrL4 0.00% 0.134 OK 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 OK 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

DiagL1a 0.00% 9.084 OK 8.857 0 0 0 0 8.857 8.857 9.084 0 0 0 0 9.084 9.084 3.358 0 0 0 0 3.358 3.358 3.19 0 0 0 0 3.19 3.19

9.037 OK 8.81 0 0 0 0 8.81 8.81 9.037 0 0 0 0 9.037 9.037 3.311 0 0 0 0 3.311 3.311 3.143 0 0 0 0 3.143 3.143

DiagL1b 0.00% 3.186 OK 3.115 0 0 0 0 3.115 3.115 3.186 0 0 0 0 3.186 3.186 1.053 0 0 0 0 1.053 1.053 0.892 0 0 0 0 0.892 0.892

3.139 OK 3.069 0 0 0 0 3.069 3.069 3.139 0 0 0 0 3.139 3.139 1.007 0 0 0 0 1.007 1.007 0.845 0 0 0 0 0.845 0.845

DiagL2a 0.00% 8.423 OK 8.197 0 0 0 0 8.197 8.197 8.423 0 0 0 0 8.423 8.423 3.357 0 0 0 0 3.357 3.357 3.501 0 0 0 0 3.501 3.501

8.377 OK 8.15 0 0 0 0 8.15 8.15 8.377 0 0 0 0 8.377 8.377 3.31 0 0 0 0 3.31 3.31 3.454 0 0 0 0 3.454 3.454

DiagL2b 0.00% 2.526 OK 2.455 0 0 0 0 2.455 2.455 2.526 0 0 0 0 2.526 2.526 1.053 0 0 0 0 1.053 1.053 1.202 0 0 0 0 1.202 1.202

2.479 OK 2.408 0 0 0 0 2.408 2.408 2.479 0 0 0 0 2.479 2.479 1.006 0 0 0 0 1.006 1.006 1.156 0 0 0 0 1.156 1.156

DiagL3a 0.00% 1.759 OK 1.671 0 0 0 0 1.671 1.671 1.759 0 0 0 0 1.759 1.759 1.089 0 0 0 0 1.089 1.089 1.034 0 0 0 0 1.034 1.034

1.712 OK 1.624 0 0 0 0 1.624 1.624 1.712 0 0 0 0 1.712 1.712 1.042 0 0 0 0 1.042 1.042 0.987 0 0 0 0 0.987 0.987

DiagL3b 0.00% 7.151 OK 6.907 0 0 0 0 6.907 6.907 7.151 0 0 0 0 7.151 7.151 2.888 0 0 0 0 2.888 2.888 2.827 0 0 0 0 2.827 2.827

7.105 OK 6.86 0 0 0 0 6.86 6.86 7.105 0 0 0 0 7.105 7.105 2.842 0 0 0 0 2.842 2.842 2.781 0 0 0 0 2.781 2.781

DiagL4a 0.00% 4.162 OK 4.073 0 0 0 0 4.073 4.073 4.162 0 0 0 0 4.162 4.162 1.092 0 0 0 0 1.092 1.092 1.146 0 0 0 0 1.146 1.146

4.115 OK 4.027 0 0 0 0 4.027 4.027 4.115 0 0 0 0 4.115 4.115 1.045 0 0 0 0 1.045 1.045 1.1 0 0 0 0 1.1 1.1

DiagL4b 0.00% 9.554 OK 9.31 0 0 0 0 9.31 9.31 9.554 0 0 0 0 9.554 9.554 2.891 0 0 0 0 2.891 2.891 2.94 0 0 0 0 2.94 2.94

9.508 OK 9.263 0 0 0 0 9.263 9.263 9.508 0 0 0 0 9.508 9.508 2.844 0 0 0 0 2.844 2.844 2.893 0 0 0 0 2.893 2.893



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

ColBL1 0.00%

ColBL2 0.00%

ColBL3 0.00%

ColBL4 0.00%

ColBL5 0.00%

ColBL6 0.00%

CapBL 0.00%

.

ColBR1 0.00%

ColBR2 0.00%

ColBR3 0.00%

ColBR4 0.00%

ColBR5 0.00%

ColBR6 0.00%

CapBR 0.00%

HBrB1L 0.00%

HBrB1R 0.00%

HBrB2L 0.00%

HBrB2R 0.00%

HBrB3L 0.00%

HBrB3R 0.00%

VBrB1 0.00%

VBrB2 0.00%

VBrB3 0.00%

VBrB4 0.00%

DiagB1a 0.00%

DiagB1b 0.00%

DiagB2a 0.00%

DiagB2b 0.00%

DiagB3a 0.00%

DiagB3b 0.00%

DiagB4a 0.00%

DiagB4b 0.00%

CapBmBk 0.00%

ColFL1 0.00%

ColFL2 0.00%

Capacity

Reduction

Strength III Analysis - 30 degree wind Strength III Analysis - 45 degree wind Strength III Analysis - 60 degree wind Strength V Analysis - 0 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

6.926 4.439 -4.439 0.45 -0.45 11.815 2.037 6.765 4.046 -4.046 -0.06 0.06 10.751 2.779 6.596 3.511 -3.511 -0.428 0.428 9.679 3.513 16.514 6.868 -6.868 2.843 -2.843 26.225 6.803

6.918 0.449 -0.449 0.01 -0.01 7.377 6.459 6.757 0.302 -0.302 -0.237 0.237 6.822 6.692 6.588 0.057 -0.057 -0.414 0.414 6.231 6.945 16.506 -0.165 0.165 0.335 -0.335 16.676 16.336

6.148 0.449 -0.449 0.01 -0.01 6.607 5.689 6.013 0.302 -0.302 -0.237 0.237 6.078 5.948 5.872 0.057 -0.057 -0.414 0.414 5.515 6.229 14.961 -0.165 0.165 0.335 -0.335 15.131 14.791

6.141 0.168 -0.168 -0.406 0.406 5.903 6.379 6.006 0.081 -0.081 -0.425 0.425 5.662 6.35 5.865 -0.073 0.073 -0.437 0.437 5.355 6.375 14.954 -0.271 0.271 -1.922 1.922 12.761 17.147

5.424 0.168 -0.168 -0.406 0.406 5.186 5.662 5.327 0.081 -0.081 -0.425 0.425 4.983 5.671 5.216 -0.073 0.073 -0.437 0.437 4.706 5.726 13.042 -0.271 0.271 -1.922 1.922 10.849 15.235

5.338 -0.185 0.185 -0.067 0.067 5.086 5.59 5.24 -0.111 0.111 -0.139 0.139 4.99 5.49 5.13 0.146 -0.146 -0.188 0.188 5.088 5.172 12.955 -0.539 0.539 3.174 -3.174 15.59 10.32

5.087 -0.185 0.185 -0.067 0.067 4.835 5.339 5.027 -0.111 0.111 -0.139 0.139 4.777 5.277 4.97 0.146 -0.146 -0.188 0.188 4.928 5.012 12.878 -0.539 0.539 3.175 -3.175 15.514 10.242

5.08 -0.122 0.122 -0.169 0.169 4.789 5.371 5.02 -0.069 0.069 -0.299 0.299 4.652 5.388 4.963 0.102 -0.102 -0.389 0.389 4.676 5.25 12.871 -0.287 0.287 3.588 -3.588 16.172 9.57

5.129 -0.122 0.122 -0.169 0.169 4.838 5.42 5.105 -0.069 0.069 -0.299 0.299 4.737 5.473 5.071 0.102 -0.102 -0.389 0.389 4.784 5.358 12.975 -0.287 0.287 3.588 -3.588 16.276 9.674

5.043 3.779 -3.779 -0.323 0.323 8.499 1.587 5.018 2.982 -2.982 -0.426 0.426 7.574 2.462 4.984 1.39 -1.39 -0.506 0.506 5.868 4.1 12.889 3.865 -3.865 -11.505 11.505 5.249 20.529

5.44 3.779 -3.779 -0.323 0.323 8.896 1.984 5.433 2.982 -2.982 -0.426 0.426 7.989 2.877 5.43 1.39 -1.39 -0.506 0.506 6.314 4.546 14.103 3.865 -3.865 -11.505 11.505 6.463 21.743

5.433 3.876 -3.876 -0.465 0.465 8.844 2.022 5.425 3.083 -3.083 -0.62 0.62 7.888 2.962 5.423 1.495 -1.495 -0.736 0.736 6.182 4.664 14.096 4.154 -4.154 -12.728 12.728 5.522 22.67

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5.739 -0.487 0.487 0.245 -0.245 5.497 5.981 5.735 -0.838 0.838 -0.249 0.249 4.648 6.822 5.788 -1.343 1.343 -0.585 0.585 3.86 7.716 14.177 -4.797 4.797 2.319 -2.319 11.699 16.655

5.732 1.124 -1.124 -0.074 0.074 6.782 4.682 5.727 0.972 -0.972 -0.316 0.316 6.383 5.071 5.78 0.723 -0.723 -0.482 0.482 6.021 5.539 14.17 1.442 -1.442 0.135 -0.135 15.747 12.593

5.189 1.124 -1.124 -0.074 0.074 6.239 4.139 5.169 0.972 -0.972 -0.316 0.316 5.825 4.513 5.203 0.723 -0.723 -0.482 0.482 5.444 4.962 12.671 1.442 -1.442 0.135 -0.135 14.248 11.094

5.182 0.767 -0.767 -0.381 0.381 5.568 4.796 5.162 0.676 -0.676 -0.405 0.405 5.433 4.891 5.196 0.518 -0.518 -0.425 0.425 5.289 5.103 12.664 1.155 -1.155 -1.831 1.831 11.988 13.34

4.543 0.767 -0.767 -0.381 0.381 4.929 4.157 4.548 0.676 -0.676 -0.405 0.405 4.819 4.277 4.593 0.518 -0.518 -0.425 0.425 4.686 4.5 10.989 1.155 -1.155 -1.831 1.831 10.313 11.665

4.457 -0.516 0.516 -0.095 0.095 3.846 5.068 4.461 -0.439 0.439 -0.167 0.167 3.855 5.067 4.506 -0.182 0.182 -0.215 0.215 4.109 4.903 10.902 -1.353 1.353 3.128 -3.128 12.677 9.127

4.634 -0.516 0.516 -0.095 0.095 4.023 5.245 4.595 -0.439 0.439 -0.167 0.167 3.989 5.201 4.581 -0.182 0.182 -0.215 0.215 4.184 4.978 11.037 -1.353 1.353 3.128 -3.128 12.812 9.262

4.627 -0.381 0.381 -0.201 0.201 4.045 5.209 4.588 -0.326 0.326 -0.33 0.33 3.932 5.244 4.574 -0.154 0.154 -0.418 0.418 4.002 5.146 11.03 -0.922 0.922 3.53 -3.53 13.638 8.422

4.641 -0.381 0.381 -0.201 0.201 4.059 5.223 4.648 -0.327 0.327 -0.33 0.33 3.991 5.305 4.67 -0.154 0.154 -0.418 0.418 4.098 5.242 11.11 -0.922 0.922 3.53 -3.53 13.718 8.502

4.554 4.4 -4.4 -0.324 0.324 8.63 0.478 4.561 3.601 -3.601 -0.427 0.427 7.735 1.387 4.583 2.007 -2.007 -0.506 0.506 6.084 3.082 11.023 5.438 -5.438 -11.506 11.506 4.955 17.091

5.151 4.4 -4.4 -0.324 0.324 9.227 1.075 5.137 3.601 -3.601 -0.427 0.427 8.311 1.963 5.124 2.007 -2.007 -0.506 0.506 6.625 3.623 12.403 5.438 -5.438 -11.506 11.506 6.335 18.471

5.144 4.265 -4.265 -0.463 0.463 8.946 1.342 5.13 3.47 -3.47 -0.618 0.618 7.982 2.278 5.117 1.88 -1.88 -0.734 0.734 6.263 3.971 12.396 5.136 -5.136 -12.725 12.725 4.807 19.985

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-0.55 0 0 0 0 -0.55 -0.55 -0.545 0 0 0 0 -0.545 -0.545 -0.542 0 0 0 0 -0.542 -0.542 -1.302 0 0 0 0 -1.302 -1.302

-0.55 0 0 0 0 -0.55 -0.55 -0.545 0 0 0 0 -0.545 -0.545 -0.542 0 0 0 0 -0.542 -0.542 -1.302 0 0 0 0 -1.302 -1.302

-0.55 0 0 0 0 -0.55 -0.55 -0.545 0 0 0 0 -0.545 -0.545 -0.542 0 0 0 0 -0.542 -0.542 -1.302 0 0 0 0 -1.302 -1.302

-0.55 0 0 0 0 -0.55 -0.55 -0.545 0 0 0 0 -0.545 -0.545 -0.542 0 0 0 0 -0.542 -0.542 -1.302 0 0 0 0 -1.302 -1.302

-0.778 0 0 0 0 -0.778 -0.778 -0.773 0 0 0 0 -0.773 -0.773 -0.769 0 0 0 0 -0.769 -0.769 -1.902 0 0 0 0 -1.902 -1.902

-0.778 0 0 0 0 -0.778 -0.778 -0.773 0 0 0 0 -0.773 -0.773 -0.769 0 0 0 0 -0.769 -0.769 -1.902 0 0 0 0 -1.902 -1.902

-0.778 0 0 0 0 -0.778 -0.778 -0.773 0 0 0 0 -0.773 -0.773 -0.769 0 0 0 0 -0.769 -0.769 -1.902 0 0 0 0 -1.902 -1.902

-0.778 0 0 0 0 -0.778 -0.778 -0.773 0 0 0 0 -0.773 -0.773 -0.769 0 0 0 0 -0.769 -0.769 -1.902 0 0 0 0 -1.902 -1.902

-1.225 0 0 0 0 -1.225 -1.225 -1.22 0 0 0 0 -1.22 -1.22 -1.217 0 0 0 0 -1.217 -1.217 -3.11 0 0 0 0 -3.11 -3.11

-1.225 0 0 0 0 -1.225 -1.225 -1.22 0 0 0 0 -1.22 -1.22 -1.217 0 0 0 0 -1.217 -1.217 -3.11 0 0 0 0 -3.11 -3.11

-1.225 0 0 0 0 -1.225 -1.225 -1.22 0 0 0 0 -1.22 -1.22 -1.217 0 0 0 0 -1.217 -1.217 -3.11 0 0 0 0 -3.11 -3.11

-1.225 0 0 0 0 -1.225 -1.225 -1.22 0 0 0 0 -1.22 -1.22 -1.217 0 0 0 0 -1.217 -1.217 -3.11 0 0 0 0 -3.11 -3.11

-0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

-0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

2.686 0 0 0 0 2.686 2.686 2.67 0 0 0 0 2.67 2.67 2.658 0 0 0 0 2.658 2.658 6.448 0 0 0 0 6.448 6.448

2.639 0 0 0 0 2.639 2.639 2.623 0 0 0 0 2.623 2.623 2.612 0 0 0 0 2.612 2.612 6.401 0 0 0 0 6.401 6.401

2.565 0 0 0 0 2.565 2.565 2.549 0 0 0 0 2.549 2.549 2.537 0 0 0 0 2.537 2.537 6.327 0 0 0 0 6.327 6.327

2.518 0 0 0 0 2.518 2.518 2.502 0 0 0 0 2.502 2.502 2.49 0 0 0 0 2.49 2.49 6.28 0 0 0 0 6.28 6.28

0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

3.478 0 0 0 0 3.478 3.478 3.355 0 0 0 0 3.355 3.355 3.23 0 0 0 0 3.23 3.23 7.068 0 0 0 0 7.068 7.068

3.431 0 0 0 0 3.431 3.431 3.308 0 0 0 0 3.308 3.308 3.184 0 0 0 0 3.184 3.184 7.022 0 0 0 0 7.022 7.022

1.25 0 0 0 0 1.25 1.25 1.139 0 0 0 0 1.139 1.139 1.023 0 0 0 0 1.023 1.023 1.996 0 0 0 0 1.996 1.996

1.203 0 0 0 0 1.203 1.203 1.092 0 0 0 0 1.092 1.092 0.976 0 0 0 0 0.976 0.976 1.95 0 0 0 0 1.95 1.95

2.423 0 0 0 0 2.423 2.423 2.497 0 0 0 0 2.497 2.497 2.587 0 0 0 0 2.587 2.587 6.851 0 0 0 0 6.851 6.851

2.377 0 0 0 0 2.377 2.377 2.45 0 0 0 0 2.45 2.45 2.54 0 0 0 0 2.54 2.54 6.804 0 0 0 0 6.804 6.804

0.195 0 0 0 0 0.195 0.195 0.281 0 0 0 0 0.281 0.281 0.379 0 0 0 0 0.379 0.379 1.779 0 0 0 0 1.779 1.779

0.148 0 0 0 0 0.148 0.148 0.234 0 0 0 0 0.234 0.234 0.332 0 0 0 0 0.332 0.332 1.732 0 0 0 0 1.732 1.732

1.191 0 0 0 0 1.191 1.191 1.105 0 0 0 0 1.105 1.105 0.956 0 0 0 0 0.956 0.956 1.975 0 0 0 0 1.975 1.975

1.144 0 0 0 0 1.144 1.144 1.059 0 0 0 0 1.059 1.059 0.909 0 0 0 0 0.909 0.909 1.928 0 0 0 0 1.928 1.928

2.895 0 0 0 0 2.895 2.895 2.797 0 0 0 0 2.797 2.797 2.639 0 0 0 0 2.639 2.639 6.522 0 0 0 0 6.522 6.522

2.848 0 0 0 0 2.848 2.848 2.751 0 0 0 0 2.751 2.751 2.592 0 0 0 0 2.592 2.592 6.475 0 0 0 0 6.475 6.475

0.266 0 0 0 0 0.266 0.266 0.358 0 0 0 0 0.358 0.358 0.513 0 0 0 0 0.513 0.513 1.208 0 0 0 0 1.208 1.208

0.219 0 0 0 0 0.219 0.219 0.311 0 0 0 0 0.311 0.311 0.466 0 0 0 0 0.466 0.466 1.162 0 0 0 0 1.162 1.162

1.97 0 0 0 0 1.97 1.97 2.05 0 0 0 0 2.05 2.05 2.196 0 0 0 0 2.196 2.196 5.756 0 0 0 0 5.756 5.756

1.923 0 0 0 0 1.923 1.923 2.004 0 0 0 0 2.004 2.004 2.15 0 0 0 0 2.15 2.15 5.709 0 0 0 0 5.709 5.709

-0.007 0 0 0 0 -0.007 -0.007 -0.007 0 0 0 0 -0.007 -0.007 -0.007 0 0 0 0 -0.007 -0.007 -0.018 0 0 0 0 -0.018 -0.018

-0.007 0 0 0 0 -0.007 -0.007 -0.007 0 0 0 0 -0.007 -0.007 -0.007 0 0 0 0 -0.007 -0.007 -0.018 0 0 0 0 -0.018 -0.018

6.758 4.45 -4.45 -2.816 2.816 8.392 5.124 6.753 4.09 -4.09 -3.297 3.297 7.546 5.96 6.692 3.575 -3.575 -3.623 3.623 6.644 6.74 15.655 6.688 -6.688 -4.978 4.978 17.365 13.945

6.75 0.447 -0.447 -1.16 1.16 6.037 7.463 6.745 0.293 -0.293 -1.397 1.397 5.641 7.849 6.684 0.043 -0.043 -1.559 1.559 5.168 8.2 15.647 -0.151 0.151 -2.47 2.47 13.026 18.268

5.98 0.447 -0.447 -1.16 1.16 5.267 6.693 5.992 0.293 -0.293 -1.397 1.397 4.888 7.096 5.952 0.043 -0.043 -1.559 1.559 4.436 7.468 14.146 -0.151 0.151 -2.47 2.47 11.525 16.767

5.973 0.163 -0.163 0.31 -0.31 6.446 5.5 5.985 0.071 -0.071 0.285 -0.285 6.341 5.629 5.945 -0.088 0.088 0.263 -0.263 6.12 5.77 14.139 -0.261 0.261 -0.213 0.213 13.665 14.613

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member StressRISA Member Stress RISA Member Stress



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

Capacity

Reduction

ColFL3 0.00%

ColFL4 0.00%

ColFL5 0.00%

ColFL6 0.00%

CapFL 0.00%

ColFR1 0.00%

ColFR2 0.00%

ColFR3 0.00%

ColFR4 0.00%

ColFR5 0.00%

ColFR6 0.00%

CapFR 0.00%

HBrF1l 0.00%

HBrF1R 0.00%

HBrF2L 0.00%

HBrF2R 0.00%

HBrF3L 0.00%

HBrF3R 0.00%

VBrF1 0.00%

VBrF2 0.00%

VBrF3 0.00%

VBrF4 0.00%

DIagF1a 0.00%

DiagF1b 0.00%

DiagF2a 0.00%

DIagF2b 0.00%

DIagF3a 0.00%

DiagF3b 0.00%

DiagF4a 0.00%

DiagF4b 0.00%

CapBmFd 0.00%

LBrR1a 0.00%

LBrR1b 0.00%

LBrR2a 0.00%

LBrR2b 0.00%

LBrR3a 0.00%

Strength III Analysis - 30 degree wind Strength III Analysis - 45 degree wind Strength III Analysis - 60 degree wind Strength V Analysis - 0 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member StressRISA Member Stress RISA Member Stress

5.113 0.163 -0.163 0.31 -0.31 5.586 4.64 5.102 0.071 -0.071 0.285 -0.285 5.458 4.746 5.05 -0.088 0.088 0.263 -0.263 5.225 4.875 12.345 -0.261 0.261 -0.213 0.213 11.871 12.819

5.027 -0.221 0.221 -0.195 0.195 4.611 5.443 5.015 -0.141 0.141 -0.266 0.266 4.608 5.422 4.964 0.12 -0.12 -0.314 0.314 4.77 5.158 12.259 -0.581 0.581 2.864 -2.864 14.542 9.976

4.78 -0.221 0.221 -0.195 0.195 4.364 5.196 4.814 -0.141 0.141 -0.266 0.266 4.407 5.221 4.824 0.12 -0.12 -0.314 0.314 4.63 5.018 12.195 -0.581 0.581 2.865 -2.865 14.479 9.911

4.773 -0.149 0.149 -0.365 0.365 4.259 5.287 4.807 -0.093 0.093 -0.494 0.494 4.22 5.394 4.817 0.081 -0.081 -0.582 0.582 4.316 5.318 12.188 -0.321 0.321 3.114 -3.114 14.981 9.395

4.627 -0.15 0.15 -0.365 0.365 4.112 5.142 4.618 -0.093 0.093 -0.494 0.494 4.031 5.205 4.594 0.081 -0.081 -0.582 0.582 4.093 5.095 11.982 -0.321 0.321 3.114 -3.114 14.775 9.189

4.541 3.848 -3.848 -0.338 0.338 8.051 1.031 4.531 3.038 -3.038 -0.441 0.441 7.128 1.934 4.507 1.431 -1.431 -0.52 0.52 5.418 3.596 11.896 3.922 -3.922 -11.54 11.54 4.278 19.514

4.912 3.848 -3.848 -0.338 0.338 8.422 1.402 4.925 3.038 -3.038 -0.441 0.441 7.522 2.328 4.936 1.431 -1.431 -0.52 0.52 5.847 4.025 13.044 3.922 -3.922 -11.54 11.54 5.426 20.662

4.905 3.92 -3.92 -0.465 0.465 8.36 1.45 4.918 3.118 -3.118 -0.62 0.62 7.416 2.42 4.929 1.52 -1.52 -0.736 0.736 5.713 4.145 13.037 4.189 -4.189 -12.728 12.728 4.498 21.576

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6.13 -0.438 0.438 -2.703 2.703 2.989 9.271 6.3 -0.84 0.84 -3.226 3.226 2.234 10.366 6.477 -1.384 1.384 -3.604 3.604 1.489 11.465 14.029 -4.618 4.618 -4.491 4.491 4.92 23.138

6.122 1.115 -1.115 -1.132 1.132 6.105 6.139 6.292 0.967 -0.967 -1.385 1.385 5.874 6.71 6.469 0.72 -0.72 -1.567 1.567 5.622 7.316 14.022 1.404 -1.404 -2.307 2.307 13.119 14.925

5.59 1.115 -1.115 -1.132 1.132 5.573 5.607 5.732 0.967 -0.967 -1.385 1.385 5.314 6.15 5.881 0.72 -0.72 -1.567 1.567 5.034 6.728 12.571 1.404 -1.404 -2.308 2.308 11.667 13.475

5.583 0.756 -0.756 0.262 -0.262 6.601 4.565 5.725 0.669 -0.669 0.243 -0.243 6.637 4.813 5.874 0.514 -0.514 0.231 -0.231 6.619 5.129 12.564 1.119 -1.119 -0.342 0.342 13.341 11.787

4.794 0.756 -0.756 0.262 -0.262 5.812 3.776 4.898 0.669 -0.669 0.243 -0.243 5.81 3.986 5.015 0.514 -0.514 0.231 -0.231 5.76 4.27 11.006 1.119 -1.119 -0.342 0.342 11.783 10.229

4.708 -0.543 0.543 -0.205 0.205 3.96 5.456 4.812 -0.466 0.466 -0.275 0.275 4.071 5.553 4.929 -0.206 0.206 -0.323 0.323 4.4 5.458 10.92 -1.362 1.362 2.858 -2.858 12.416 9.424

4.91 -0.543 0.543 -0.205 0.205 4.162 5.658 4.976 -0.466 0.466 -0.275 0.275 4.235 5.717 5.036 -0.206 0.206 -0.323 0.323 4.507 5.565 11.076 -1.362 1.362 2.858 -2.858 12.572 9.58

4.903 -0.403 0.403 -0.372 0.372 4.128 5.678 4.969 -0.348 0.348 -0.5 0.5 4.121 5.817 5.029 -0.175 0.175 -0.589 0.589 4.265 5.793 11.069 -0.931 0.931 3.117 -3.117 13.255 8.883

4.711 -0.403 0.403 -0.372 0.372 3.936 5.486 4.738 -0.348 0.348 -0.5 0.5 3.89 5.586 4.774 -0.175 0.175 -0.589 0.589 4.01 5.538 10.839 -0.931 0.931 3.117 -3.117 13.025 8.653

4.624 4.447 -4.447 -0.361 0.361 8.71 0.538 4.651 3.639 -3.639 -0.474 0.474 7.816 1.486 4.687 2.034 -2.034 -0.561 0.561 6.16 3.214 10.752 5.419 -5.419 -11.537 11.537 4.634 16.87

5.207 4.447 -4.447 -0.361 0.361 9.293 1.121 5.216 3.639 -3.639 -0.474 0.474 8.381 2.051 5.219 2.034 -2.034 -0.561 0.561 6.692 3.746 12.07 5.419 -5.419 -11.538 11.538 5.951 18.189

5.2 4.274 -4.274 -0.49 0.49 8.984 1.416 5.209 3.477 -3.477 -0.656 0.656 8.03 2.388 5.212 1.886 -1.886 -0.779 0.779 6.319 4.105 12.063 5.119 -5.119 -12.726 12.726 4.456 19.67

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-0.546 0 0 0 0 -0.546 -0.546 -0.55 0 0 0 0 -0.55 -0.55 -0.554 0 0 0 0 -0.554 -0.554 -1.262 0 0 0 0 -1.262 -1.262

-0.546 0 0 0 0 -0.546 -0.546 -0.55 0 0 0 0 -0.55 -0.55 -0.554 0 0 0 0 -0.554 -0.554 -1.262 0 0 0 0 -1.262 -1.262

-0.546 0 0 0 0 -0.546 -0.546 -0.55 0 0 0 0 -0.55 -0.55 -0.554 0 0 0 0 -0.554 -0.554 -1.262 0 0 0 0 -1.262 -1.262

-0.546 0 0 0 0 -0.546 -0.546 -0.55 0 0 0 0 -0.55 -0.55 -0.554 0 0 0 0 -0.554 -0.554 -1.262 0 0 0 0 -1.262 -1.262

-0.761 0 0 0 0 -0.761 -0.761 -0.766 0 0 0 0 -0.766 -0.766 -0.769 0 0 0 0 -0.769 -0.769 -1.828 0 0 0 0 -1.828 -1.828

-0.761 0 0 0 0 -0.761 -0.761 -0.766 0 0 0 0 -0.766 -0.766 -0.769 0 0 0 0 -0.769 -0.769 -1.828 0 0 0 0 -1.828 -1.828

-0.761 0 0 0 0 -0.761 -0.761 -0.766 0 0 0 0 -0.766 -0.766 -0.769 0 0 0 0 -0.769 -0.769 -1.828 0 0 0 0 -1.828 -1.828

-0.761 0 0 0 0 -0.761 -0.761 -0.766 0 0 0 0 -0.766 -0.766 -0.769 0 0 0 0 -0.769 -0.769 -1.828 0 0 0 0 -1.828 -1.828

-1.175 0 0 0 0 -1.175 -1.175 -1.18 0 0 0 0 -1.18 -1.18 -1.184 0 0 0 0 -1.184 -1.184 -2.957 0 0 0 0 -2.957 -2.957

-1.175 0 0 0 0 -1.175 -1.175 -1.18 0 0 0 0 -1.18 -1.18 -1.184 0 0 0 0 -1.184 -1.184 -2.957 0 0 0 0 -2.957 -2.957

-1.175 0 0 0 0 -1.175 -1.175 -1.18 0 0 0 0 -1.18 -1.18 -1.184 0 0 0 0 -1.184 -1.184 -2.957 0 0 0 0 -2.957 -2.957

-1.175 0 0 0 0 -1.175 -1.175 -1.18 0 0 0 0 -1.18 -1.18 -1.184 0 0 0 0 -1.184 -1.184 -2.957 0 0 0 0 -2.957 -2.957

-0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

-0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

2.631 0 0 0 0 2.631 2.631 2.647 0 0 0 0 2.647 2.647 2.658 0 0 0 0 2.658 2.658 6.199 0 0 0 0 6.199 6.199

2.584 0 0 0 0 2.584 2.584 2.6 0 0 0 0 2.6 2.6 2.612 0 0 0 0 2.612 2.612 6.152 0 0 0 0 6.152 6.152

2.509 0 0 0 0 2.509 2.509 2.526 0 0 0 0 2.526 2.526 2.537 0 0 0 0 2.537 2.537 6.077 0 0 0 0 6.077 6.077

2.463 0 0 0 0 2.463 2.463 2.479 0 0 0 0 2.479 2.479 2.49 0 0 0 0 2.49 2.49 6.031 0 0 0 0 6.031 6.031

0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

3.477 0 0 0 0 3.477 3.477 3.399 0 0 0 0 3.399 3.399 3.304 0 0 0 0 3.304 3.304 6.861 0 0 0 0 6.861 6.861

3.43 0 0 0 0 3.43 3.43 3.352 0 0 0 0 3.352 3.352 3.257 0 0 0 0 3.257 3.257 6.814 0 0 0 0 6.814 6.814

1.29 0 0 0 0 1.29 1.29 1.2 0 0 0 0 1.2 1.2 1.097 0 0 0 0 1.097 1.097 1.978 0 0 0 0 1.978 1.978

1.243 0 0 0 0 1.243 1.243 1.153 0 0 0 0 1.153 1.153 1.05 0 0 0 0 1.05 1.05 1.931 0 0 0 0 1.931 1.931

2.378 0 0 0 0 2.378 2.378 2.505 0 0 0 0 2.505 2.505 2.635 0 0 0 0 2.635 2.635 6.629 0 0 0 0 6.629 6.629

2.331 0 0 0 0 2.331 2.331 2.458 0 0 0 0 2.458 2.458 2.588 0 0 0 0 2.588 2.588 6.582 0 0 0 0 6.582 6.582

0.191 0 0 0 0 0.191 0.191 0.306 0 0 0 0 0.306 0.306 0.428 0 0 0 0 0.428 0.428 1.746 0 0 0 0 1.746 1.746

0.145 0 0 0 0 0.145 0.145 0.259 0 0 0 0 0.259 0.259 0.381 0 0 0 0 0.381 0.381 1.699 0 0 0 0 1.699 1.699

1.171 0 0 0 0 1.171 1.171 1.073 0 0 0 0 1.073 1.073 0.912 0 0 0 0 0.912 0.912 1.877 0 0 0 0 1.877 1.877

1.124 0 0 0 0 1.124 1.124 1.026 0 0 0 0 1.026 1.026 0.865 0 0 0 0 0.865 0.865 1.83 0 0 0 0 1.83 1.83

2.833 0 0 0 0 2.833 2.833 2.748 0 0 0 0 2.748 2.748 2.595 0 0 0 0 2.595 2.595 6.236 0 0 0 0 6.236 6.236

2.786 0 0 0 0 2.786 2.786 2.701 0 0 0 0 2.701 2.701 2.548 0 0 0 0 2.548 2.548 6.189 0 0 0 0 6.189 6.189

0.189 0 0 0 0 0.189 0.189 0.279 0 0 0 0 0.279 0.279 0.435 0 0 0 0 0.435 0.435 1.09 0 0 0 0 1.09 1.09

0.142 0 0 0 0 0.142 0.142 0.232 0 0 0 0 0.232 0.232 0.388 0 0 0 0 0.388 0.388 1.043 0 0 0 0 1.043 1.043

1.851 0 0 0 0 1.851 1.851 1.954 0 0 0 0 1.954 1.954 2.119 0 0 0 0 2.119 2.119 5.449 0 0 0 0 5.449 5.449

1.805 0 0 0 0 1.805 1.805 1.907 0 0 0 0 1.907 1.907 2.072 0 0 0 0 2.072 2.072 5.402 0 0 0 0 5.402 5.402

-0.005 0 0 0 0 -0.005 -0.005 -0.006 0 0 0 0 -0.006 -0.006 -0.006 0 0 0 0 -0.006 -0.006 -0.016 0 0 0 0 -0.016 -0.016

-0.005 0 0 0 0 -0.005 -0.005 -0.006 0 0 0 0 -0.006 -0.006 -0.006 0 0 0 0 -0.006 -0.006 -0.016 0 0 0 0 -0.016 -0.016

-0.872 0 0 0 0 -0.872 -0.872 -0.881 0 0 0 0 -0.881 -0.881 -0.893 0 0 0 0 -0.893 -0.893 -2.014 0 0 0 0 -2.014 -2.014

-0.872 0 0 0 0 -0.872 -0.872 -0.881 0 0 0 0 -0.881 -0.881 -0.893 0 0 0 0 -0.893 -0.893 -2.014 0 0 0 0 -2.014 -2.014

-0.872 0 0 0 0 -0.872 -0.872 -0.881 0 0 0 0 -0.881 -0.881 -0.893 0 0 0 0 -0.893 -0.893 -2.014 0 0 0 0 -2.014 -2.014

-0.872 0 0 0 0 -0.872 -0.872 -0.881 0 0 0 0 -0.881 -0.881 -0.893 0 0 0 0 -0.893 -0.893 -2.014 0 0 0 0 -2.014 -2.014

-0.739 0 0 0 0 -0.739 -0.739 -0.744 0 0 0 0 -0.744 -0.744 -0.752 0 0 0 0 -0.752 -0.752 -1.745 0 0 0 0 -1.745 -1.745

-0.739 0 0 0 0 -0.739 -0.739 -0.744 0 0 0 0 -0.744 -0.744 -0.752 0 0 0 0 -0.752 -0.752 -1.745 0 0 0 0 -1.745 -1.745

-0.739 0 0 0 0 -0.739 -0.739 -0.744 0 0 0 0 -0.744 -0.744 -0.752 0 0 0 0 -0.752 -0.752 -1.745 0 0 0 0 -1.745 -1.745

-0.739 0 0 0 0 -0.739 -0.739 -0.744 0 0 0 0 -0.744 -0.744 -0.752 0 0 0 0 -0.752 -0.752 -1.745 0 0 0 0 -1.745 -1.745

-1.028 0 0 0 0 -1.028 -1.028 -1.034 0 0 0 0 -1.034 -1.034 -1.043 0 0 0 0 -1.043 -1.043 -2.475 0 0 0 0 -2.475 -2.475

-1.028 0 0 0 0 -1.028 -1.028 -1.034 0 0 0 0 -1.034 -1.034 -1.043 0 0 0 0 -1.043 -1.043 -2.475 0 0 0 0 -2.475 -2.475



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

Capacity

Reduction

LBrR3b 0.00%

VBrR1 0.00%

VBrR2 0.00%

VBrR3 0.00%

VBrR4 0.00%

DIagR1a 0.00%

DiagR1b 0.00%

DiagR2a 0.00%

DiagR2b 0.00%

DiagR3a 0.00%

DiagR3b 0.00%

DiagR4a 0.00%

DiagR4b 0.00%

LBrL1a 0.00%

LBrL1b 0.00%

LBrL2a 0.00%

LBrL2b 0.00%

LBrL3a 0.00%

LBrL3b 0.00%

VBrL1 0.00%

VBrL2 0.00%

VBrL3 0.00%

VBrL4 0.00%

DiagL1a 0.00%

DiagL1b 0.00%

DiagL2a 0.00%

DiagL2b 0.00%

DiagL3a 0.00%

DiagL3b 0.00%

DiagL4a 0.00%

DiagL4b 0.00%

Strength III Analysis - 30 degree wind Strength III Analysis - 45 degree wind Strength III Analysis - 60 degree wind Strength V Analysis - 0 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member StressRISA Member Stress RISA Member Stress

-1.028 0 0 0 0 -1.028 -1.028 -1.034 0 0 0 0 -1.034 -1.034 -1.043 0 0 0 0 -1.043 -1.043 -2.475 0 0 0 0 -2.475 -2.475

-1.028 0 0 0 0 -1.028 -1.028 -1.034 0 0 0 0 -1.034 -1.034 -1.043 0 0 0 0 -1.043 -1.043 -2.475 0 0 0 0 -2.475 -2.475

-0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

-0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

2.755 0 0 0 0 2.755 2.755 2.774 0 0 0 0 2.774 2.774 2.804 0 0 0 0 2.804 2.804 6.385 0 0 0 0 6.385 6.385

2.708 0 0 0 0 2.708 2.708 2.727 0 0 0 0 2.727 2.727 2.757 0 0 0 0 2.757 2.757 6.338 0 0 0 0 6.338 6.338

2.621 0 0 0 0 2.621 2.621 2.64 0 0 0 0 2.64 2.64 2.669 0 0 0 0 2.669 2.669 6.251 0 0 0 0 6.251 6.251

2.574 0 0 0 0 2.574 2.574 2.593 0 0 0 0 2.593 2.593 2.622 0 0 0 0 2.622 2.622 6.204 0 0 0 0 6.204 6.204

0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

2.683 0 0 0 0 2.683 2.683 2.577 0 0 0 0 2.577 2.577 2.525 0 0 0 0 2.525 2.525 7.17 0 0 0 0 7.17 7.17

2.637 0 0 0 0 2.637 2.637 2.53 0 0 0 0 2.53 2.53 2.479 0 0 0 0 2.479 2.479 7.124 0 0 0 0 7.124 7.124

0.547 0 0 0 0 0.547 0.547 0.427 0 0 0 0 0.427 0.427 0.354 0 0 0 0 0.354 0.354 2.467 0 0 0 0 2.467 2.467

0.5 0 0 0 0 0.5 0.5 0.38 0 0 0 0 0.38 0.38 0.308 0 0 0 0 0.308 0.308 2.42 0 0 0 0 2.42 2.42

3.331 0 0 0 0 3.331 3.331 3.496 0 0 0 0 3.496 3.496 3.634 0 0 0 0 3.634 3.634 6.662 0 0 0 0 6.662 6.662

3.284 0 0 0 0 3.284 3.284 3.449 0 0 0 0 3.449 3.449 3.587 0 0 0 0 3.587 3.587 6.615 0 0 0 0 6.615 6.615

1.194 0 0 0 0 1.194 1.194 1.345 0 0 0 0 1.345 1.345 1.463 0 0 0 0 1.463 1.463 1.958 0 0 0 0 1.958 1.958

1.147 0 0 0 0 1.147 1.147 1.299 0 0 0 0 1.299 1.299 1.416 0 0 0 0 1.416 1.416 1.912 0 0 0 0 1.912 1.912

0.98 0 0 0 0 0.98 0.98 0.929 0 0 0 0 0.929 0.929 0.894 0 0 0 0 0.894 0.894 1.458 0 0 0 0 1.458 1.458

0.933 0 0 0 0 0.933 0.933 0.883 0 0 0 0 0.883 0.883 0.847 0 0 0 0 0.847 0.847 1.411 0 0 0 0 1.411 1.411

2.611 0 0 0 0 2.611 2.611 2.574 0 0 0 0 2.574 2.574 2.56 0 0 0 0 2.56 2.56 5.656 0 0 0 0 5.656 5.656

2.564 0 0 0 0 2.564 2.564 2.528 0 0 0 0 2.528 2.528 2.513 0 0 0 0 2.513 2.513 5.61 0 0 0 0 5.61 5.61

1.225 0 0 0 0 1.225 1.225 1.272 0 0 0 0 1.272 1.272 1.305 0 0 0 0 1.305 1.305 3.309 0 0 0 0 3.309 3.309

1.178 0 0 0 0 1.178 1.178 1.225 0 0 0 0 1.225 1.225 1.258 0 0 0 0 1.258 1.258 3.262 0 0 0 0 3.262 3.262

2.857 0 0 0 0 2.857 2.857 2.917 0 0 0 0 2.917 2.917 2.971 0 0 0 0 2.971 2.971 7.507 0 0 0 0 7.507 7.507

2.81 0 0 0 0 2.81 2.81 2.87 0 0 0 0 2.87 2.87 2.924 0 0 0 0 2.924 2.924 7.461 0 0 0 0 7.461 7.461

-0.966 0 0 0 0 -0.966 -0.966 -0.957 0 0 0 0 -0.957 -0.957 -0.945 0 0 0 0 -0.945 -0.945 -2.313 0 0 0 0 -2.313 -2.313

-0.966 0 0 0 0 -0.966 -0.966 -0.957 0 0 0 0 -0.957 -0.957 -0.945 0 0 0 0 -0.945 -0.945 -2.313 0 0 0 0 -2.313 -2.313

-0.966 0 0 0 0 -0.966 -0.966 -0.957 0 0 0 0 -0.957 -0.957 -0.945 0 0 0 0 -0.945 -0.945 -2.313 0 0 0 0 -2.313 -2.313

-0.966 0 0 0 0 -0.966 -0.966 -0.957 0 0 0 0 -0.957 -0.957 -0.945 0 0 0 0 -0.945 -0.945 -2.313 0 0 0 0 -2.313 -2.313

-0.8 0 0 0 0 -0.8 -0.8 -0.794 0 0 0 0 -0.794 -0.794 -0.786 0 0 0 0 -0.786 -0.786 -1.997 0 0 0 0 -1.997 -1.997

-0.8 0 0 0 0 -0.8 -0.8 -0.794 0 0 0 0 -0.794 -0.794 -0.786 0 0 0 0 -0.786 -0.786 -1.997 0 0 0 0 -1.997 -1.997

-0.8 0 0 0 0 -0.8 -0.8 -0.794 0 0 0 0 -0.794 -0.794 -0.786 0 0 0 0 -0.786 -0.786 -1.997 0 0 0 0 -1.997 -1.997

-0.8 0 0 0 0 -0.8 -0.8 -0.794 0 0 0 0 -0.794 -0.794 -0.786 0 0 0 0 -0.786 -0.786 -1.997 0 0 0 0 -1.997 -1.997

-1.077 0 0 0 0 -1.077 -1.077 -1.072 0 0 0 0 -1.072 -1.072 -1.065 0 0 0 0 -1.065 -1.065 -2.821 0 0 0 0 -2.821 -2.821

-1.077 0 0 0 0 -1.077 -1.077 -1.072 0 0 0 0 -1.072 -1.072 -1.065 0 0 0 0 -1.065 -1.065 -2.821 0 0 0 0 -2.821 -2.821

-1.077 0 0 0 0 -1.077 -1.077 -1.072 0 0 0 0 -1.072 -1.072 -1.065 0 0 0 0 -1.065 -1.065 -2.821 0 0 0 0 -2.821 -2.821

-1.077 0 0 0 0 -1.077 -1.077 -1.072 0 0 0 0 -1.072 -1.072 -1.065 0 0 0 0 -1.065 -1.065 -2.821 0 0 0 0 -2.821 -2.821

-0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

-0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

2.973 0 0 0 0 2.973 2.973 2.954 0 0 0 0 2.954 2.954 2.924 0 0 0 0 2.924 2.924 7.293 0 0 0 0 7.293 7.293

2.926 0 0 0 0 2.926 2.926 2.907 0 0 0 0 2.907 2.907 2.877 0 0 0 0 2.877 2.877 7.247 0 0 0 0 7.247 7.247

2.839 0 0 0 0 2.839 2.839 2.82 0 0 0 0 2.82 2.82 2.79 0 0 0 0 2.79 2.79 7.159 0 0 0 0 7.159 7.159

2.792 0 0 0 0 2.792 2.792 2.773 0 0 0 0 2.773 2.773 2.743 0 0 0 0 2.743 2.743 7.112 0 0 0 0 7.112 7.112

0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

3.018 0 0 0 0 3.018 3.018 2.859 0 0 0 0 2.859 2.859 2.724 0 0 0 0 2.724 2.724 8.194 0 0 0 0 8.194 8.194

2.971 0 0 0 0 2.971 2.971 2.812 0 0 0 0 2.812 2.812 2.677 0 0 0 0 2.677 2.677 8.148 0 0 0 0 8.148 8.148

0.727 0 0 0 0 0.727 0.727 0.581 0 0 0 0 0.581 0.581 0.468 0 0 0 0 0.468 0.468 2.849 0 0 0 0 2.849 2.849

0.681 0 0 0 0 0.681 0.681 0.535 0 0 0 0 0.535 0.535 0.421 0 0 0 0 0.421 0.421 2.802 0 0 0 0 2.802 2.802

3.64 0 0 0 0 3.64 3.64 3.741 0 0 0 0 3.741 3.741 3.789 0 0 0 0 3.789 3.789 7.685 0 0 0 0 7.685 7.685

3.593 0 0 0 0 3.593 3.593 3.695 0 0 0 0 3.695 3.695 3.742 0 0 0 0 3.742 3.742 7.638 0 0 0 0 7.638 7.638

1.349 0 0 0 0 1.349 1.349 1.464 0 0 0 0 1.464 1.464 1.533 0 0 0 0 1.533 1.533 2.339 0 0 0 0 2.339 2.339

1.302 0 0 0 0 1.302 1.302 1.417 0 0 0 0 1.417 1.417 1.486 0 0 0 0 1.486 1.486 2.292 0 0 0 0 2.292 2.292

0.981 0 0 0 0 0.981 0.981 0.939 0 0 0 0 0.939 0.939 0.91 0 0 0 0 0.91 0.91 1.732 0 0 0 0 1.732 1.732

0.934 0 0 0 0 0.934 0.934 0.893 0 0 0 0 0.893 0.893 0.863 0 0 0 0 0.863 0.863 1.685 0 0 0 0 1.685 1.685

2.766 0 0 0 0 2.766 2.766 2.712 0 0 0 0 2.712 2.712 2.661 0 0 0 0 2.661 2.661 6.572 0 0 0 0 6.572 6.572

2.72 0 0 0 0 2.72 2.72 2.665 0 0 0 0 2.665 2.665 2.614 0 0 0 0 2.614 2.614 6.525 0 0 0 0 6.525 6.525

1.202 0 0 0 0 1.202 1.202 1.247 0 0 0 0 1.247 1.247 1.279 0 0 0 0 1.279 1.279 3.586 0 0 0 0 3.586 3.586

1.156 0 0 0 0 1.156 1.156 1.2 0 0 0 0 1.2 1.2 1.232 0 0 0 0 1.232 1.232 3.539 0 0 0 0 3.539 3.539

2.988 0 0 0 0 2.988 2.988 3.019 0 0 0 0 3.019 3.019 3.03 0 0 0 0 3.03 3.03 8.427 0 0 0 0 8.427 8.427

2.941 0 0 0 0 2.941 2.941 2.972 0 0 0 0 2.972 2.972 2.983 0 0 0 0 2.983 2.983 8.38 0 0 0 0 8.38 8.38



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

ColBL1 0.00%

ColBL2 0.00%

ColBL3 0.00%

ColBL4 0.00%

ColBL5 0.00%

ColBL6 0.00%

CapBL 0.00%

.

ColBR1 0.00%

ColBR2 0.00%

ColBR3 0.00%

ColBR4 0.00%

ColBR5 0.00%

ColBR6 0.00%

CapBR 0.00%

HBrB1L 0.00%

HBrB1R 0.00%

HBrB2L 0.00%

HBrB2R 0.00%

HBrB3L 0.00%

HBrB3R 0.00%

VBrB1 0.00%

VBrB2 0.00%

VBrB3 0.00%

VBrB4 0.00%

DiagB1a 0.00%

DiagB1b 0.00%

DiagB2a 0.00%

DiagB2b 0.00%

DiagB3a 0.00%

DiagB3b 0.00%

DiagB4a 0.00%

DiagB4b 0.00%

CapBmBk 0.00%

ColFL1 0.00%

ColFL2 0.00%

Capacity

Reduction

Strength V Analysis - 15 degree wind Strength V Analysis - 30 degree wind Strength V Analysis - 45 degree wind Strength V Analysis - 60 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

16.461 6.779 -6.779 2.634 -2.634 25.874 7.048 16.405 6.683 -6.683 2.425 -2.425 25.513 7.297 16.342 6.514 -6.514 2.253 -2.253 25.109 7.575 16.266 6.251 -6.251 2.124 -2.124 24.641 7.891

16.453 -0.226 0.226 0.215 -0.215 16.442 16.464 16.397 -0.266 0.266 0.095 -0.095 16.226 16.568 16.334 -0.361 0.361 0 0 15.973 16.695 16.259 -0.539 0.539 -0.07 0.07 15.65 16.868

14.909 -0.226 0.226 0.215 -0.215 14.898 14.92 14.86 -0.266 0.266 0.095 -0.095 14.689 15.031 14.803 -0.361 0.361 0 0 14.442 15.164 14.731 -0.539 0.539 -0.07 0.07 14.122 15.34

14.902 -0.314 0.314 -1.965 1.965 12.623 17.181 14.853 -0.339 0.339 -2.007 2.007 12.507 17.199 14.796 -0.403 0.403 -2.035 2.035 12.358 17.234 14.724 -0.526 0.526 -2.054 2.054 12.144 17.304

13.001 -0.314 0.314 -1.965 1.965 10.722 15.28 12.962 -0.339 0.339 -2.007 2.007 10.616 15.308 12.916 -0.403 0.403 -2.035 2.035 10.478 15.354 12.855 -0.526 0.526 -2.054 2.054 10.275 15.435

12.915 -0.4 0.4 3.245 -3.245 15.76 10.07 12.876 -0.352 0.352 3.316 -3.316 15.84 9.912 12.829 -0.194 0.194 3.356 -3.356 15.991 9.667 12.769 0.154 -0.154 3.388 -3.388 16.311 9.227

12.843 -0.4 0.4 3.245 -3.245 15.688 9.998 12.812 -0.352 0.352 3.316 -3.316 15.776 9.848 12.781 -0.194 0.194 3.357 -3.357 15.944 9.618 12.747 0.154 -0.154 3.389 -3.389 16.29 9.204

12.836 -0.197 0.197 3.649 -3.649 16.288 9.384 12.805 -0.165 0.165 3.711 -3.711 16.351 9.259 12.774 -0.062 0.062 3.741 -3.741 16.453 9.095 12.74 0.163 -0.163 3.767 -3.767 16.67 8.81

12.959 -0.197 0.197 3.649 -3.649 16.411 9.507 12.945 -0.166 0.166 3.711 -3.711 16.49 9.4 12.927 -0.062 0.062 3.741 -3.741 16.606 9.248 12.901 0.163 -0.163 3.767 -3.767 16.831 8.971

12.872 3.309 -3.309 -11.911 11.911 4.27 21.474 12.858 3.03 -3.03 -12.316 12.316 3.572 22.144 12.841 2.287 -2.287 -12.585 12.585 2.543 23.139 12.814 0.799 -0.799 -12.787 12.787 0.826 24.802

14.094 3.309 -3.309 -11.911 11.911 5.492 22.696 14.085 3.03 -3.03 -12.316 12.316 4.799 23.371 14.079 2.287 -2.287 -12.585 12.585 3.781 24.377 14.077 0.799 -0.799 -12.787 12.787 2.089 26.065

14.087 3.597 -3.597 -13.191 13.191 4.493 23.681 14.078 3.319 -3.319 -13.653 13.653 3.744 24.412 14.072 2.576 -2.576 -13.961 13.961 2.687 25.457 14.07 1.09 -1.09 -14.192 14.192 0.968 27.172

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14.154 -4.862 4.862 2.113 -2.113 11.405 16.903 14.133 -4.934 4.934 1.907 -1.907 11.106 17.16 14.137 -5.086 5.086 1.746 -1.746 10.797 17.477 14.169 -5.335 5.335 1.639 -1.639 10.473 17.865

14.146 1.378 -1.378 0.016 -0.016 15.54 12.752 14.126 1.335 -1.335 -0.103 0.103 15.358 12.894 14.129 1.237 -1.237 -0.194 0.194 15.172 13.086 14.161 1.058 -1.058 -0.257 0.257 14.962 13.36

12.652 1.378 -1.378 0.016 -0.016 14.046 11.258 12.631 1.335 -1.335 -0.103 0.103 13.863 11.399 12.633 1.237 -1.237 -0.194 0.194 13.676 11.59 12.665 1.058 -1.058 -0.257 0.257 13.466 11.864

12.645 1.109 -1.109 -1.874 1.874 11.88 13.41 12.624 1.081 -1.081 -1.918 1.918 11.787 13.461 12.626 1.015 -1.015 -1.948 1.948 11.693 13.559 12.658 0.89 -0.89 -1.973 1.973 11.575 13.741

10.977 1.109 -1.109 -1.874 1.874 10.212 11.742 10.963 1.081 -1.081 -1.918 1.918 10.126 11.8 10.969 1.015 -1.015 -1.948 1.948 10.036 11.902 11 0.89 -0.89 -1.973 1.973 9.917 12.083

10.89 -1.213 1.213 3.198 -3.198 12.875 8.905 10.876 -1.164 1.164 3.269 -3.269 12.981 8.771 10.882 -1.005 1.005 3.31 -3.31 13.187 8.577 10.914 -0.657 0.657 3.343 -3.343 13.6 8.228

11.015 -1.213 1.213 3.199 -3.199 13.001 9.029 10.991 -1.164 1.164 3.269 -3.269 13.096 8.886 10.979 -1.005 1.005 3.311 -3.311 13.285 8.673 10.982 -0.657 0.657 3.343 -3.343 13.668 8.296

11.008 -0.831 0.831 3.591 -3.591 13.768 8.248 10.984 -0.799 0.799 3.653 -3.653 13.838 8.13 10.972 -0.695 0.695 3.685 -3.685 13.962 7.982 10.975 -0.469 0.469 3.711 -3.711 14.217 7.733

11.108 -0.831 0.831 3.591 -3.591 13.868 8.348 11.104 -0.799 0.799 3.653 -3.653 13.958 8.25 11.109 -0.695 0.695 3.685 -3.685 14.099 8.119 11.126 -0.469 0.469 3.711 -3.711 14.368 7.884

11.022 4.879 -4.879 -11.912 11.912 3.989 18.055 11.017 4.599 -4.599 -12.318 12.318 3.298 18.736 11.023 3.854 -3.854 -12.586 12.586 2.291 19.755 11.04 2.366 -2.366 -12.788 12.788 0.618 21.462

12.392 4.879 -4.879 -11.912 11.912 5.359 19.425 12.38 4.599 -4.599 -12.318 12.318 4.661 20.099 12.371 3.854 -3.854 -12.586 12.586 3.639 21.103 12.362 2.366 -2.366 -12.788 12.788 1.94 22.784

12.385 4.579 -4.579 -13.188 13.188 3.776 20.994 12.373 4.299 -4.299 -13.65 13.65 3.022 21.724 12.364 3.556 -3.556 -13.958 13.958 1.962 22.766 12.355 2.069 -2.069 -14.189 14.189 0.235 24.475

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-1.3 0 0 0 0 -1.3 -1.3 -1.297 0 0 0 0 -1.297 -1.297 -1.295 0 0 0 0 -1.295 -1.295 -1.293 0 0 0 0 -1.293 -1.293

-1.3 0 0 0 0 -1.3 -1.3 -1.297 0 0 0 0 -1.297 -1.297 -1.295 0 0 0 0 -1.295 -1.295 -1.293 0 0 0 0 -1.293 -1.293

-1.3 0 0 0 0 -1.3 -1.3 -1.297 0 0 0 0 -1.297 -1.297 -1.295 0 0 0 0 -1.295 -1.295 -1.293 0 0 0 0 -1.293 -1.293

-1.3 0 0 0 0 -1.3 -1.3 -1.297 0 0 0 0 -1.297 -1.297 -1.295 0 0 0 0 -1.295 -1.295 -1.293 0 0 0 0 -1.293 -1.293

-1.899 0 0 0 0 -1.899 -1.899 -1.896 0 0 0 0 -1.896 -1.896 -1.894 0 0 0 0 -1.894 -1.894 -1.892 0 0 0 0 -1.892 -1.892

-1.899 0 0 0 0 -1.899 -1.899 -1.896 0 0 0 0 -1.896 -1.896 -1.894 0 0 0 0 -1.894 -1.894 -1.892 0 0 0 0 -1.892 -1.892

-1.899 0 0 0 0 -1.899 -1.899 -1.896 0 0 0 0 -1.896 -1.896 -1.894 0 0 0 0 -1.894 -1.894 -1.892 0 0 0 0 -1.892 -1.892

-1.899 0 0 0 0 -1.899 -1.899 -1.896 0 0 0 0 -1.896 -1.896 -1.894 0 0 0 0 -1.894 -1.894 -1.892 0 0 0 0 -1.892 -1.892

-3.107 0 0 0 0 -3.107 -3.107 -3.103 0 0 0 0 -3.103 -3.103 -3.101 0 0 0 0 -3.101 -3.101 -3.099 0 0 0 0 -3.099 -3.099

-3.107 0 0 0 0 -3.107 -3.107 -3.103 0 0 0 0 -3.103 -3.103 -3.101 0 0 0 0 -3.101 -3.101 -3.099 0 0 0 0 -3.099 -3.099

-3.107 0 0 0 0 -3.107 -3.107 -3.103 0 0 0 0 -3.103 -3.103 -3.101 0 0 0 0 -3.101 -3.101 -3.099 0 0 0 0 -3.099 -3.099

-3.107 0 0 0 0 -3.107 -3.107 -3.103 0 0 0 0 -3.103 -3.103 -3.101 0 0 0 0 -3.101 -3.101 -3.099 0 0 0 0 -3.099 -3.099

-0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

-0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

6.438 0 0 0 0 6.438 6.438 6.428 0 0 0 0 6.428 6.428 6.42 0 0 0 0 6.42 6.42 6.415 0 0 0 0 6.415 6.415

6.391 0 0 0 0 6.391 6.391 6.381 0 0 0 0 6.381 6.381 6.374 0 0 0 0 6.374 6.374 6.368 0 0 0 0 6.368 6.368

6.317 0 0 0 0 6.317 6.317 6.307 0 0 0 0 6.307 6.307 6.299 0 0 0 0 6.299 6.299 6.294 0 0 0 0 6.294 6.294

6.27 0 0 0 0 6.27 6.27 6.26 0 0 0 0 6.26 6.26 6.252 0 0 0 0 6.252 6.252 6.247 0 0 0 0 6.247 6.247

0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

7.058 0 0 0 0 7.058 7.058 7.028 0 0 0 0 7.028 7.028 7 0 0 0 0 7 7 6.983 0 0 0 0 6.983 6.983

7.012 0 0 0 0 7.012 7.012 6.981 0 0 0 0 6.981 6.981 6.953 0 0 0 0 6.953 6.953 6.936 0 0 0 0 6.936 6.936

1.994 0 0 0 0 1.994 1.994 1.972 0 0 0 0 1.972 1.972 1.949 0 0 0 0 1.949 1.949 1.936 0 0 0 0 1.936 1.936

1.947 0 0 0 0 1.947 1.947 1.925 0 0 0 0 1.925 1.925 1.902 0 0 0 0 1.902 1.902 1.889 0 0 0 0 1.889 1.889

6.832 0 0 0 0 6.832 6.832 6.834 0 0 0 0 6.834 6.834 6.841 0 0 0 0 6.841 6.841 6.843 0 0 0 0 6.843 6.843

6.785 0 0 0 0 6.785 6.785 6.787 0 0 0 0 6.787 6.787 6.794 0 0 0 0 6.794 6.794 6.796 0 0 0 0 6.796 6.796

1.768 0 0 0 0 1.768 1.768 1.778 0 0 0 0 1.778 1.778 1.79 0 0 0 0 1.79 1.79 1.796 0 0 0 0 1.796 1.796

1.722 0 0 0 0 1.722 1.722 1.731 0 0 0 0 1.731 1.731 1.744 0 0 0 0 1.744 1.744 1.749 0 0 0 0 1.749 1.749

1.935 0 0 0 0 1.935 1.935 1.91 0 0 0 0 1.91 1.91 1.849 0 0 0 0 1.849 1.849 1.733 0 0 0 0 1.733 1.733

1.888 0 0 0 0 1.888 1.888 1.863 0 0 0 0 1.863 1.863 1.802 0 0 0 0 1.802 1.802 1.686 0 0 0 0 1.686 1.686

6.474 0 0 0 0 6.474 6.474 6.442 0 0 0 0 6.442 6.442 6.375 0 0 0 0 6.375 6.375 6.255 0 0 0 0 6.255 6.255

6.427 0 0 0 0 6.427 6.427 6.395 0 0 0 0 6.395 6.395 6.328 0 0 0 0 6.328 6.328 6.209 0 0 0 0 6.209 6.209

1.251 0 0 0 0 1.251 1.251 1.278 0 0 0 0 1.278 1.278 1.34 0 0 0 0 1.34 1.34 1.457 0 0 0 0 1.457 1.457

1.204 0 0 0 0 1.204 1.204 1.231 0 0 0 0 1.231 1.231 1.294 0 0 0 0 1.294 1.294 1.41 0 0 0 0 1.41 1.41

5.791 0 0 0 0 5.791 5.791 5.81 0 0 0 0 5.81 5.81 5.867 0 0 0 0 5.867 5.867 5.98 0 0 0 0 5.98 5.98

5.744 0 0 0 0 5.744 5.744 5.763 0 0 0 0 5.763 5.763 5.82 0 0 0 0 5.82 5.82 5.933 0 0 0 0 5.933 5.933

-0.018 0 0 0 0 -0.018 -0.018 -0.018 0 0 0 0 -0.018 -0.018 -0.018 0 0 0 0 -0.018 -0.018 -0.018 0 0 0 0 -0.018 -0.018

-0.018 0 0 0 0 -0.018 -0.018 -0.018 0 0 0 0 -0.018 -0.018 -0.018 0 0 0 0 -0.018 -0.018 -0.018 0 0 0 0 -0.018 -0.018

15.676 6.622 -6.622 -5.179 5.179 17.119 14.233 15.694 6.549 -6.549 -5.381 5.381 16.862 14.526 15.688 6.395 -6.395 -5.538 5.538 16.545 14.831 15.654 6.142 -6.142 -5.642 5.642 16.154 15.154

15.668 -0.215 0.215 -2.587 2.587 12.866 18.47 15.687 -0.259 0.259 -2.704 2.704 12.724 18.65 15.68 -0.357 0.357 -2.793 2.793 12.53 18.83 15.646 -0.537 0.537 -2.855 2.855 12.254 19.038

14.163 -0.215 0.215 -2.587 2.587 11.361 16.965 14.182 -0.259 0.259 -2.704 2.704 11.219 17.145 14.178 -0.357 0.357 -2.793 2.793 11.028 17.328 14.144 -0.537 0.537 -2.855 2.855 10.752 17.536

14.156 -0.307 0.307 -0.257 0.257 13.592 14.72 14.175 -0.336 0.336 -0.301 0.301 13.538 14.812 14.171 -0.402 0.402 -0.332 0.332 13.437 14.905 14.137 -0.527 0.527 -0.356 0.356 13.254 15.02

RISA Member Stress

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member Stress RISA Member Stress



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

Capacity

Reduction

ColFL3 0.00%

ColFL4 0.00%

ColFL5 0.00%

ColFL6 0.00%

CapFL 0.00%

ColFR1 0.00%

ColFR2 0.00%

ColFR3 0.00%

ColFR4 0.00%

ColFR5 0.00%

ColFR6 0.00%

CapFR 0.00%

HBrF1l 0.00%

HBrF1R 0.00%

HBrF2L 0.00%

HBrF2R 0.00%

HBrF3L 0.00%

HBrF3R 0.00%

VBrF1 0.00%

VBrF2 0.00%

VBrF3 0.00%

VBrF4 0.00%

DIagF1a 0.00%

DiagF1b 0.00%

DiagF2a 0.00%

DIagF2b 0.00%

DIagF3a 0.00%

DiagF3b 0.00%

DiagF4a 0.00%

DiagF4b 0.00%

CapBmFd 0.00%

LBrR1a 0.00%

LBrR1b 0.00%

LBrR2a 0.00%

LBrR2b 0.00%

LBrR3a 0.00%

Strength V Analysis - 15 degree wind Strength V Analysis - 30 degree wind Strength V Analysis - 45 degree wind Strength V Analysis - 60 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

RISA Member Stress

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member Stress RISA Member Stress

12.356 -0.307 0.307 -0.257 0.257 11.792 12.92 12.368 -0.336 0.336 -0.301 0.301 11.731 13.005 12.36 -0.402 0.402 -0.332 0.332 11.626 13.094 12.327 -0.527 0.527 -0.356 0.356 11.444 13.21

12.269 -0.441 0.441 2.935 -2.935 14.763 9.775 12.282 -0.391 0.391 3.006 -3.006 14.897 9.667 12.273 -0.231 0.231 3.048 -3.048 15.09 9.456 12.24 0.118 -0.118 3.081 -3.081 15.439 9.041

12.216 -0.441 0.441 2.936 -2.936 14.711 9.721 12.239 -0.391 0.391 3.007 -3.007 14.855 9.623 12.25 -0.231 0.231 3.048 -3.048 15.067 9.433 12.245 0.118 -0.118 3.081 -3.081 15.444 9.046

12.209 -0.23 0.23 3.176 -3.176 15.155 9.263 12.232 -0.198 0.198 3.238 -3.238 15.272 9.192 12.243 -0.093 0.093 3.27 -3.27 15.42 9.066 12.238 0.133 -0.133 3.296 -3.296 15.667 8.809

11.983 -0.231 0.231 3.176 -3.176 14.928 9.038 11.987 -0.198 0.198 3.238 -3.238 15.027 8.947 11.981 -0.093 0.093 3.27 -3.27 15.158 8.804 11.964 0.133 -0.133 3.296 -3.296 15.393 8.535

11.897 3.363 -3.363 -11.946 11.946 3.314 20.48 11.9 3.081 -3.081 -12.351 12.351 2.63 21.17 11.895 2.333 -2.333 -12.62 12.62 1.608 22.182 11.877 0.841 -0.841 -12.822 12.822 -0.104 23.858

13.055 3.363 -3.363 -11.946 11.946 4.472 21.638 13.066 3.081 -3.081 -12.352 12.352 3.795 22.337 13.075 2.333 -2.333 -12.62 12.62 2.788 23.362 13.084 0.841 -0.841 -12.822 12.822 1.103 25.065

13.048 3.631 -3.631 -13.19 13.19 3.489 22.607 13.059 3.351 -3.351 -13.653 13.653 2.757 23.361 13.068 2.605 -2.605 -13.961 13.961 1.712 24.424 13.077 1.116 -1.116 -14.192 14.192 0.001 26.153

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14.085 -4.707 4.707 -4.705 4.705 4.673 23.497 14.143 -4.805 4.805 -4.919 4.919 4.419 23.867 14.209 -4.977 4.977 -5.095 5.095 4.137 24.281 14.286 -5.242 5.242 -5.226 5.226 3.818 24.754

14.077 1.343 -1.343 -2.429 2.429 12.991 15.163 14.135 1.303 -1.303 -2.551 2.551 12.887 15.383 14.201 1.207 -1.207 -2.648 2.648 12.76 15.642 14.279 1.029 -1.029 -2.719 2.719 12.589 15.969

12.624 1.343 -1.343 -2.43 2.43 11.537 13.711 12.675 1.303 -1.303 -2.551 2.551 11.427 13.923 12.735 1.207 -1.207 -2.648 2.648 11.294 14.176 12.809 1.029 -1.029 -2.719 2.719 11.119 14.499

12.617 1.075 -1.075 -0.384 0.384 13.308 11.926 12.668 1.05 -1.05 -0.427 0.427 13.291 12.045 12.728 0.986 -0.986 -0.454 0.454 13.26 12.196 12.802 0.863 -0.863 -0.473 0.473 13.192 12.412

11.049 1.075 -1.075 -0.384 0.384 11.74 10.358 11.089 1.05 -1.05 -0.427 0.427 11.712 10.466 11.138 0.986 -0.986 -0.454 0.454 11.67 10.606 11.2 0.863 -0.863 -0.473 0.473 11.59 10.81

10.962 -1.223 1.223 2.929 -2.929 12.668 9.256 11.003 -1.175 1.175 3.001 -3.001 12.829 9.177 11.051 -1.015 1.015 3.042 -3.042 13.078 9.024 11.114 -0.667 0.667 3.074 -3.074 13.521 8.707

11.112 -1.223 1.223 2.929 -2.929 12.818 9.406 11.145 -1.175 1.175 3.001 -3.001 12.971 9.319 11.177 -1.015 1.015 3.042 -3.042 13.204 9.15 11.212 -0.667 0.667 3.074 -3.074 13.619 8.805

11.105 -0.842 0.842 3.18 -3.18 13.443 8.767 11.138 -0.81 0.81 3.242 -3.242 13.57 8.706 11.17 -0.706 0.706 3.273 -3.273 13.737 8.603 11.205 -0.48 0.48 3.299 -3.299 14.024 8.386

10.856 -0.842 0.842 3.18 -3.18 13.194 8.518 10.87 -0.81 0.81 3.242 -3.242 13.302 8.438 10.889 -0.706 0.706 3.273 -3.273 13.456 8.322 10.916 -0.48 0.48 3.299 -3.299 13.735 8.097

10.769 4.862 -4.862 -11.947 11.947 3.684 17.854 10.784 4.581 -4.581 -12.356 12.356 3.009 18.559 10.802 3.835 -3.835 -12.627 12.627 2.01 19.594 10.829 2.344 -2.344 -12.831 12.831 0.342 21.316

12.08 4.862 -4.862 -11.947 11.947 4.995 19.165 12.09 4.581 -4.581 -12.356 12.356 4.315 19.865 12.096 3.835 -3.835 -12.628 12.628 3.303 20.889 12.098 2.344 -2.344 -12.832 12.832 1.61 22.586

12.073 4.562 -4.562 -13.192 13.192 3.443 20.703 12.083 4.283 -4.283 -13.658 13.658 2.708 21.458 12.089 3.539 -3.539 -13.969 13.969 1.659 22.519 12.091 2.052 -2.052 -14.203 14.203 -0.06 24.242

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-1.265 0 0 0 0 -1.265 -1.265 -1.267 0 0 0 0 -1.267 -1.267 -1.27 0 0 0 0 -1.27 -1.27 -1.271 0 0 0 0 -1.271 -1.271

-1.265 0 0 0 0 -1.265 -1.265 -1.267 0 0 0 0 -1.267 -1.267 -1.27 0 0 0 0 -1.27 -1.27 -1.271 0 0 0 0 -1.271 -1.271

-1.265 0 0 0 0 -1.265 -1.265 -1.267 0 0 0 0 -1.267 -1.267 -1.27 0 0 0 0 -1.27 -1.27 -1.271 0 0 0 0 -1.271 -1.271

-1.265 0 0 0 0 -1.265 -1.265 -1.267 0 0 0 0 -1.267 -1.267 -1.27 0 0 0 0 -1.27 -1.27 -1.271 0 0 0 0 -1.271 -1.271

-1.831 0 0 0 0 -1.831 -1.831 -1.834 0 0 0 0 -1.834 -1.834 -1.836 0 0 0 0 -1.836 -1.836 -1.837 0 0 0 0 -1.837 -1.837

-1.831 0 0 0 0 -1.831 -1.831 -1.834 0 0 0 0 -1.834 -1.834 -1.836 0 0 0 0 -1.836 -1.836 -1.837 0 0 0 0 -1.837 -1.837

-1.831 0 0 0 0 -1.831 -1.831 -1.834 0 0 0 0 -1.834 -1.834 -1.836 0 0 0 0 -1.836 -1.836 -1.837 0 0 0 0 -1.837 -1.837

-1.831 0 0 0 0 -1.831 -1.831 -1.834 0 0 0 0 -1.834 -1.834 -1.836 0 0 0 0 -1.836 -1.836 -1.837 0 0 0 0 -1.837 -1.837

-2.961 0 0 0 0 -2.961 -2.961 -2.964 0 0 0 0 -2.964 -2.964 -2.967 0 0 0 0 -2.967 -2.967 -2.969 0 0 0 0 -2.969 -2.969

-2.961 0 0 0 0 -2.961 -2.961 -2.964 0 0 0 0 -2.964 -2.964 -2.967 0 0 0 0 -2.967 -2.967 -2.969 0 0 0 0 -2.969 -2.969

-2.961 0 0 0 0 -2.961 -2.961 -2.964 0 0 0 0 -2.964 -2.964 -2.967 0 0 0 0 -2.967 -2.967 -2.969 0 0 0 0 -2.969 -2.969

-2.961 0 0 0 0 -2.961 -2.961 -2.964 0 0 0 0 -2.964 -2.964 -2.967 0 0 0 0 -2.967 -2.967 -2.969 0 0 0 0 -2.969 -2.969

-0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

-0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

6.209 0 0 0 0 6.209 6.209 6.219 0 0 0 0 6.219 6.219 6.227 0 0 0 0 6.227 6.227 6.232 0 0 0 0 6.232 6.232

6.162 0 0 0 0 6.162 6.162 6.172 0 0 0 0 6.172 6.172 6.18 0 0 0 0 6.18 6.18 6.185 0 0 0 0 6.185 6.185

6.088 0 0 0 0 6.088 6.088 6.098 0 0 0 0 6.098 6.098 6.105 0 0 0 0 6.105 6.105 6.111 0 0 0 0 6.111 6.111

6.041 0 0 0 0 6.041 6.041 6.051 0 0 0 0 6.051 6.051 6.058 0 0 0 0 6.058 6.058 6.064 0 0 0 0 6.064 6.064

0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

6.879 0 0 0 0 6.879 6.879 6.876 0 0 0 0 6.876 6.876 6.868 0 0 0 0 6.868 6.868 6.865 0 0 0 0 6.865 6.865

6.832 0 0 0 0 6.832 6.832 6.829 0 0 0 0 6.829 6.829 6.821 0 0 0 0 6.821 6.821 6.818 0 0 0 0 6.818 6.818

1.988 0 0 0 0 1.988 1.988 1.978 0 0 0 0 1.978 1.978 1.964 0 0 0 0 1.964 1.964 1.957 0 0 0 0 1.957 1.957

1.941 0 0 0 0 1.941 1.941 1.931 0 0 0 0 1.931 1.931 1.917 0 0 0 0 1.917 1.917 1.91 0 0 0 0 1.91 1.91

6.639 0 0 0 0 6.639 6.639 6.67 0 0 0 0 6.67 6.67 6.699 0 0 0 0 6.699 6.699 6.718 0 0 0 0 6.718 6.718

6.592 0 0 0 0 6.592 6.592 6.623 0 0 0 0 6.623 6.623 6.653 0 0 0 0 6.653 6.653 6.671 0 0 0 0 6.671 6.671

1.748 0 0 0 0 1.748 1.748 1.772 0 0 0 0 1.772 1.772 1.795 0 0 0 0 1.795 1.795 1.81 0 0 0 0 1.81 1.81

1.702 0 0 0 0 1.702 1.702 1.725 0 0 0 0 1.725 1.725 1.749 0 0 0 0 1.749 1.749 1.763 0 0 0 0 1.763 1.763

1.834 0 0 0 0 1.834 1.834 1.806 0 0 0 0 1.806 1.806 1.742 0 0 0 0 1.742 1.742 1.623 0 0 0 0 1.623 1.623

1.787 0 0 0 0 1.787 1.787 1.759 0 0 0 0 1.759 1.759 1.695 0 0 0 0 1.695 1.695 1.576 0 0 0 0 1.576 1.576

6.2 0 0 0 0 6.2 6.2 6.18 0 0 0 0 6.18 6.18 6.122 0 0 0 0 6.122 6.122 6.007 0 0 0 0 6.007 6.007

6.154 0 0 0 0 6.154 6.154 6.133 0 0 0 0 6.133 6.133 6.075 0 0 0 0 6.075 6.075 5.96 0 0 0 0 5.96 5.96

1.13 0 0 0 0 1.13 1.13 1.156 0 0 0 0 1.156 1.156 1.219 0 0 0 0 1.219 1.219 1.336 0 0 0 0 1.336 1.336

1.084 0 0 0 0 1.084 1.084 1.109 0 0 0 0 1.109 1.109 1.172 0 0 0 0 1.172 1.172 1.289 0 0 0 0 1.289 1.289

5.497 0 0 0 0 5.497 5.497 5.531 0 0 0 0 5.531 5.531 5.599 0 0 0 0 5.599 5.599 5.72 0 0 0 0 5.72 5.72

5.45 0 0 0 0 5.45 5.45 5.484 0 0 0 0 5.484 5.484 5.552 0 0 0 0 5.552 5.552 5.673 0 0 0 0 5.673 5.673

-0.016 0 0 0 0 -0.016 -0.016 -0.017 0 0 0 0 -0.017 -0.017 -0.017 0 0 0 0 -0.017 -0.017 -0.017 0 0 0 0 -0.017 -0.017

-0.016 0 0 0 0 -0.016 -0.016 -0.017 0 0 0 0 -0.017 -0.017 -0.017 0 0 0 0 -0.017 -0.017 -0.017 0 0 0 0 -0.017 -0.017

-2.016 0 0 0 0 -2.016 -2.016 -2.019 0 0 0 0 -2.019 -2.019 -2.023 0 0 0 0 -2.023 -2.023 -2.031 0 0 0 0 -2.031 -2.031

-2.016 0 0 0 0 -2.016 -2.016 -2.019 0 0 0 0 -2.019 -2.019 -2.023 0 0 0 0 -2.023 -2.023 -2.031 0 0 0 0 -2.031 -2.031

-2.016 0 0 0 0 -2.016 -2.016 -2.019 0 0 0 0 -2.019 -2.019 -2.023 0 0 0 0 -2.023 -2.023 -2.031 0 0 0 0 -2.031 -2.031

-2.016 0 0 0 0 -2.016 -2.016 -2.019 0 0 0 0 -2.019 -2.019 -2.023 0 0 0 0 -2.023 -2.023 -2.031 0 0 0 0 -2.031 -2.031

-1.747 0 0 0 0 -1.747 -1.747 -1.748 0 0 0 0 -1.748 -1.748 -1.751 0 0 0 0 -1.751 -1.751 -1.756 0 0 0 0 -1.756 -1.756

-1.747 0 0 0 0 -1.747 -1.747 -1.748 0 0 0 0 -1.748 -1.748 -1.751 0 0 0 0 -1.751 -1.751 -1.756 0 0 0 0 -1.756 -1.756

-1.747 0 0 0 0 -1.747 -1.747 -1.748 0 0 0 0 -1.748 -1.748 -1.751 0 0 0 0 -1.751 -1.751 -1.756 0 0 0 0 -1.756 -1.756

-1.747 0 0 0 0 -1.747 -1.747 -1.748 0 0 0 0 -1.748 -1.748 -1.751 0 0 0 0 -1.751 -1.751 -1.756 0 0 0 0 -1.756 -1.756

-2.478 0 0 0 0 -2.478 -2.478 -2.48 0 0 0 0 -2.48 -2.48 -2.483 0 0 0 0 -2.483 -2.483 -2.489 0 0 0 0 -2.489 -2.489

-2.478 0 0 0 0 -2.478 -2.478 -2.48 0 0 0 0 -2.48 -2.48 -2.483 0 0 0 0 -2.483 -2.483 -2.489 0 0 0 0 -2.489 -2.489



Steel Tower LRFD Analysis - HL93 Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

Capacity

Reduction

LBrR3b 0.00%

VBrR1 0.00%

VBrR2 0.00%

VBrR3 0.00%

VBrR4 0.00%

DIagR1a 0.00%

DiagR1b 0.00%

DiagR2a 0.00%

DiagR2b 0.00%

DiagR3a 0.00%

DiagR3b 0.00%

DiagR4a 0.00%

DiagR4b 0.00%

LBrL1a 0.00%

LBrL1b 0.00%

LBrL2a 0.00%

LBrL2b 0.00%

LBrL3a 0.00%

LBrL3b 0.00%

VBrL1 0.00%

VBrL2 0.00%

VBrL3 0.00%

VBrL4 0.00%

DiagL1a 0.00%

DiagL1b 0.00%

DiagL2a 0.00%

DiagL2b 0.00%

DiagL3a 0.00%

DiagL3b 0.00%

DiagL4a 0.00%

DiagL4b 0.00%

Strength V Analysis - 15 degree wind Strength V Analysis - 30 degree wind Strength V Analysis - 45 degree wind Strength V Analysis - 60 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

RISA Member Stress

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member Stress RISA Member Stress

-2.478 0 0 0 0 -2.478 -2.478 -2.48 0 0 0 0 -2.48 -2.48 -2.483 0 0 0 0 -2.483 -2.483 -2.489 0 0 0 0 -2.489 -2.489

-2.478 0 0 0 0 -2.478 -2.478 -2.48 0 0 0 0 -2.48 -2.48 -2.483 0 0 0 0 -2.483 -2.483 -2.489 0 0 0 0 -2.489 -2.489

-0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

-0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

6.391 0 0 0 0 6.391 6.391 6.396 0 0 0 0 6.396 6.396 6.407 0 0 0 0 6.407 6.407 6.425 0 0 0 0 6.425 6.425

6.344 0 0 0 0 6.344 6.344 6.349 0 0 0 0 6.349 6.349 6.36 0 0 0 0 6.36 6.36 6.378 0 0 0 0 6.378 6.378

6.257 0 0 0 0 6.257 6.257 6.262 0 0 0 0 6.262 6.262 6.272 0 0 0 0 6.272 6.272 6.291 0 0 0 0 6.291 6.291

6.21 0 0 0 0 6.21 6.21 6.215 0 0 0 0 6.215 6.215 6.225 0 0 0 0 6.225 6.225 6.244 0 0 0 0 6.244 6.244

0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

7.141 0 0 0 0 7.141 7.141 7.109 0 0 0 0 7.109 7.109 7.091 0 0 0 0 7.091 7.091 7.093 0 0 0 0 7.093 7.093

7.094 0 0 0 0 7.094 7.094 7.063 0 0 0 0 7.063 7.063 7.044 0 0 0 0 7.044 7.044 7.047 0 0 0 0 7.047 7.047

2.433 0 0 0 0 2.433 2.433 2.398 0 0 0 0 2.398 2.398 2.372 0 0 0 0 2.372 2.372 2.362 0 0 0 0 2.362 2.362

2.386 0 0 0 0 2.386 2.386 2.351 0 0 0 0 2.351 2.351 2.325 0 0 0 0 2.325 2.325 2.315 0 0 0 0 2.315 2.315

6.709 0 0 0 0 6.709 6.709 6.754 0 0 0 0 6.754 6.754 6.803 0 0 0 0 6.803 6.803 6.851 0 0 0 0 6.851 6.851

6.662 0 0 0 0 6.662 6.662 6.707 0 0 0 0 6.707 6.707 6.756 0 0 0 0 6.756 6.756 6.805 0 0 0 0 6.805 6.805

2.001 0 0 0 0 2.001 2.001 2.043 0 0 0 0 2.043 2.043 2.084 0 0 0 0 2.084 2.084 2.12 0 0 0 0 2.12 2.12

1.954 0 0 0 0 1.954 1.954 1.996 0 0 0 0 1.996 1.996 2.037 0 0 0 0 2.037 2.037 2.073 0 0 0 0 2.073 2.073

1.412 0 0 0 0 1.412 1.412 1.366 0 0 0 0 1.366 1.366 1.333 0 0 0 0 1.333 1.333 1.309 0 0 0 0 1.309 1.309

1.365 0 0 0 0 1.365 1.365 1.319 0 0 0 0 1.319 1.319 1.286 0 0 0 0 1.286 1.286 1.262 0 0 0 0 1.262 1.262

5.615 0 0 0 0 5.615 5.615 5.572 0 0 0 0 5.572 5.572 5.546 0 0 0 0 5.546 5.546 5.536 0 0 0 0 5.536 5.536

5.568 0 0 0 0 5.568 5.568 5.525 0 0 0 0 5.525 5.525 5.499 0 0 0 0 5.499 5.499 5.489 0 0 0 0 5.489 5.489

3.356 0 0 0 0 3.356 3.356 3.402 0 0 0 0 3.402 3.402 3.435 0 0 0 0 3.435 3.435 3.46 0 0 0 0 3.46 3.46

3.309 0 0 0 0 3.309 3.309 3.355 0 0 0 0 3.355 3.355 3.388 0 0 0 0 3.388 3.388 3.413 0 0 0 0 3.413 3.413

7.558 0 0 0 0 7.558 7.558 7.608 0 0 0 0 7.608 7.608 7.648 0 0 0 0 7.648 7.648 7.687 0 0 0 0 7.687 7.687

7.512 0 0 0 0 7.512 7.512 7.561 0 0 0 0 7.561 7.561 7.602 0 0 0 0 7.602 7.602 7.64 0 0 0 0 7.64 7.64

-2.311 0 0 0 0 -2.311 -2.311 -2.308 0 0 0 0 -2.308 -2.308 -2.304 0 0 0 0 -2.304 -2.304 -2.297 0 0 0 0 -2.297 -2.297

-2.311 0 0 0 0 -2.311 -2.311 -2.308 0 0 0 0 -2.308 -2.308 -2.304 0 0 0 0 -2.304 -2.304 -2.297 0 0 0 0 -2.297 -2.297

-2.311 0 0 0 0 -2.311 -2.311 -2.308 0 0 0 0 -2.308 -2.308 -2.304 0 0 0 0 -2.304 -2.304 -2.297 0 0 0 0 -2.297 -2.297

-2.311 0 0 0 0 -2.311 -2.311 -2.308 0 0 0 0 -2.308 -2.308 -2.304 0 0 0 0 -2.304 -2.304 -2.297 0 0 0 0 -2.297 -2.297

-1.995 0 0 0 0 -1.995 -1.995 -1.994 0 0 0 0 -1.994 -1.994 -1.991 0 0 0 0 -1.991 -1.991 -1.986 0 0 0 0 -1.986 -1.986

-1.995 0 0 0 0 -1.995 -1.995 -1.994 0 0 0 0 -1.994 -1.994 -1.991 0 0 0 0 -1.991 -1.991 -1.986 0 0 0 0 -1.986 -1.986

-1.995 0 0 0 0 -1.995 -1.995 -1.994 0 0 0 0 -1.994 -1.994 -1.991 0 0 0 0 -1.991 -1.991 -1.986 0 0 0 0 -1.986 -1.986

-1.995 0 0 0 0 -1.995 -1.995 -1.994 0 0 0 0 -1.994 -1.994 -1.991 0 0 0 0 -1.991 -1.991 -1.986 0 0 0 0 -1.986 -1.986

-2.819 0 0 0 0 -2.819 -2.819 -2.818 0 0 0 0 -2.818 -2.818 -2.815 0 0 0 0 -2.815 -2.815 -2.81 0 0 0 0 -2.81 -2.81

-2.819 0 0 0 0 -2.819 -2.819 -2.818 0 0 0 0 -2.818 -2.818 -2.815 0 0 0 0 -2.815 -2.815 -2.81 0 0 0 0 -2.81 -2.81

-2.819 0 0 0 0 -2.819 -2.819 -2.818 0 0 0 0 -2.818 -2.818 -2.815 0 0 0 0 -2.815 -2.815 -2.81 0 0 0 0 -2.81 -2.81

-2.819 0 0 0 0 -2.819 -2.819 -2.818 0 0 0 0 -2.818 -2.818 -2.815 0 0 0 0 -2.815 -2.815 -2.81 0 0 0 0 -2.81 -2.81

-0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

-0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

7.287 0 0 0 0 7.287 7.287 7.282 0 0 0 0 7.282 7.282 7.272 0 0 0 0 7.272 7.272 7.253 0 0 0 0 7.253 7.253

7.24 0 0 0 0 7.24 7.24 7.235 0 0 0 0 7.235 7.235 7.225 0 0 0 0 7.225 7.225 7.206 0 0 0 0 7.206 7.206

7.153 0 0 0 0 7.153 7.153 7.148 0 0 0 0 7.148 7.148 7.137 0 0 0 0 7.137 7.137 7.119 0 0 0 0 7.119 7.119

7.106 0 0 0 0 7.106 7.106 7.101 0 0 0 0 7.101 7.101 7.091 0 0 0 0 7.091 7.091 7.072 0 0 0 0 7.072 7.072

0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

8.149 0 0 0 0 8.149 8.149 8.106 0 0 0 0 8.106 8.106 8.059 0 0 0 0 8.059 8.059 8.011 0 0 0 0 8.011 8.011

8.103 0 0 0 0 8.103 8.103 8.059 0 0 0 0 8.059 8.059 8.012 0 0 0 0 8.012 8.012 7.964 0 0 0 0 7.964 7.964

2.808 0 0 0 0 2.808 2.808 2.768 0 0 0 0 2.768 2.768 2.728 0 0 0 0 2.728 2.728 2.694 0 0 0 0 2.694 2.694

2.761 0 0 0 0 2.761 2.761 2.721 0 0 0 0 2.721 2.721 2.681 0 0 0 0 2.681 2.681 2.647 0 0 0 0 2.647 2.647

7.713 0 0 0 0 7.713 7.713 7.742 0 0 0 0 7.742 7.742 7.759 0 0 0 0 7.759 7.759 7.756 0 0 0 0 7.756 7.756

7.666 0 0 0 0 7.666 7.666 7.696 0 0 0 0 7.696 7.696 7.713 0 0 0 0 7.713 7.713 7.709 0 0 0 0 7.709 7.709

2.372 0 0 0 0 2.372 2.372 2.404 0 0 0 0 2.404 2.404 2.429 0 0 0 0 2.429 2.429 2.438 0 0 0 0 2.438 2.438

2.325 0 0 0 0 2.325 2.325 2.358 0 0 0 0 2.358 2.358 2.382 0 0 0 0 2.382 2.382 2.392 0 0 0 0 2.392 2.392

1.687 0 0 0 0 1.687 1.687 1.642 0 0 0 0 1.642 1.642 1.611 0 0 0 0 1.611 1.611 1.587 0 0 0 0 1.587 1.587

1.64 0 0 0 0 1.64 1.64 1.596 0 0 0 0 1.596 1.596 1.564 0 0 0 0 1.564 1.564 1.54 0 0 0 0 1.54 1.54

6.523 0 0 0 0 6.523 6.523 6.475 0 0 0 0 6.475 6.475 6.436 0 0 0 0 6.436 6.436 6.399 0 0 0 0 6.399 6.399

6.476 0 0 0 0 6.476 6.476 6.428 0 0 0 0 6.428 6.428 6.389 0 0 0 0 6.389 6.389 6.352 0 0 0 0 6.352 6.352

3.63 0 0 0 0 3.63 3.63 3.674 0 0 0 0 3.674 3.674 3.706 0 0 0 0 3.706 3.706 3.728 0 0 0 0 3.728 3.728

3.583 0 0 0 0 3.583 3.583 3.628 0 0 0 0 3.628 3.628 3.659 0 0 0 0 3.659 3.659 3.681 0 0 0 0 3.681 3.681

8.466 0 0 0 0 8.466 8.466 8.507 0 0 0 0 8.507 8.507 8.531 0 0 0 0 8.531 8.531 8.54 0 0 0 0 8.54 8.54

8.419 0 0 0 0 8.419 8.419 8.46 0 0 0 0 8.46 8.46 8.484 0 0 0 0 8.484 8.484 8.493 0 0 0 0 8.493 8.493



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA Strength I Analysis - 1 Lane Strength I Analysis - 2 Lanes Strength III Analysis - 0 degree wind Strength III Analysis - 15 degree wind

Member RISA Member Stress RISA Member Stress

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

I.D. Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(%) (ksi) LRFD design Check (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

ColBL1 0.00% 17.229 OK 10.214 3.378 -3.378 2.097 -2.097 15.689 4.739 10.231 3.533 -3.533 2.091 -2.091 15.855 4.607 10.339 4.724 -4.724 2.166 -2.166 17.229 3.449 10.286 4.636 -4.636 1.957 -1.957 16.879 3.693

11.069 OK 10.206 -0.4 0.4 0.552 -0.552 10.358 10.054 10.223 -0.439 0.439 0.55 -0.55 10.334 10.112 10.332 0.111 -0.111 0.626 -0.626 11.069 9.595 10.278 0.05 -0.05 0.506 -0.506 10.834 9.722

ColBL2 0.00% 10.069 OK 9.329 -0.4 0.4 0.552 -0.552 9.481 9.177 9.303 -0.439 0.439 0.55 -0.55 9.414 9.192 9.332 0.111 -0.111 0.626 -0.626 10.069 8.595 9.281 0.05 -0.05 0.507 -0.507 9.838 8.724

10.516 OK 9.322 -0.347 0.347 -0.838 0.838 8.137 10.507 9.296 -0.384 0.384 -0.836 0.836 8.076 10.516 9.325 -0.029 0.029 -0.759 0.759 8.537 10.113 9.274 -0.072 0.072 -0.802 0.802 8.4 10.148

ColBL3 0.00% 9.350 OK 8.154 -0.347 0.347 -0.838 0.838 6.969 9.339 8.13 -0.384 0.384 -0.836 0.836 6.91 9.35 8.164 -0.029 0.029 -0.759 0.759 7.376 8.952 8.123 -0.072 0.072 -0.802 0.802 7.249 8.997

9.408 OK 8.067 0.303 -0.303 1.038 -1.038 9.408 6.726 8.044 0.294 -0.294 1.038 -1.038 9.376 6.712 8.078 -0.718 0.718 0.83 -0.83 8.19 7.966 8.037 -0.579 0.579 0.901 -0.901 8.359 7.715

ColBL4 0.00% 9.394 OK 8.053 0.303 -0.303 1.038 -1.038 9.394 6.712 8.033 0.294 -0.294 1.038 -1.038 9.365 6.701 7.965 -0.718 0.718 0.83 -0.83 8.077 7.853 7.93 -0.579 0.579 0.901 -0.901 8.252 7.608

9.485 OK 8.046 0.248 -0.248 1.191 -1.191 9.485 6.607 8.026 0.238 -0.238 1.19 -1.19 9.454 6.598 7.958 -0.429 0.429 0.959 -0.959 8.488 7.428 7.923 -0.34 0.34 1.021 -1.021 8.604 7.242

ColBL5 0.00% 9.468 OK 8.029 0.248 -0.248 1.191 -1.191 9.468 6.59 8.008 0.238 -0.238 1.19 -1.19 9.436 6.58 7.939 -0.429 0.429 0.959 -0.959 8.469 7.409 7.922 -0.34 0.34 1.021 -1.021 8.603 7.241

11.882 OK 7.942 -0.429 0.429 -3.509 3.509 4.004 11.88 7.921 -0.453 0.453 -3.508 3.508 3.96 11.882 7.852 4.169 -4.169 -2.703 2.703 9.318 6.386 7.836 3.612 -3.612 -3.109 3.109 8.339 7.333

ColBL6 0.00% 12.620 OK 8.639 -0.429 0.429 -3.509 3.509 4.701 12.577 8.658 -0.453 0.453 -3.509 3.509 4.696 12.62 8.556 4.169 -4.169 -2.703 2.703 10.022 7.09 8.547 3.612 -3.612 -3.109 3.109 9.05 8.044

12.823 OK 8.632 -0.268 0.268 -3.89 3.89 4.474 12.79 8.651 -0.283 0.283 -3.889 3.889 4.479 12.823 8.549 4.343 -4.343 -3 3 9.892 7.206 8.54 3.787 -3.787 -3.463 3.463 8.864 8.216

CapBL 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ColBR1 0.00% 11.019 OK 7.139 -3.265 3.265 1.376 -1.376 5.25 9.028 8.025 -3.452 3.452 1.599 -1.599 6.172 9.878 9.027 -2.691 2.691 1.908 -1.908 8.244 9.81 9.004 -2.755 2.755 1.702 -1.702 7.951 10.057

10.671 OK 7.131 0.512 -0.512 0.278 -0.278 7.921 6.341 8.017 0.52 -0.52 0.358 -0.358 8.895 7.139 9.019 1.129 -1.129 0.523 -0.523 10.671 7.367 8.996 1.065 -1.065 0.404 -0.404 10.465 7.527

ColBR2 0.00% 9.719 OK 6.254 0.512 -0.512 0.278 -0.278 7.044 5.464 7.097 0.52 -0.52 0.358 -0.358 7.975 6.219 8.067 1.129 -1.129 0.523 -0.523 9.719 6.415 8.048 1.065 -1.065 0.404 -0.404 9.517 6.579

8.309 OK 6.247 0.463 -0.463 -0.71 0.71 6 6.494 7.09 0.468 -0.468 -0.758 0.758 6.8 7.38 8.06 0.875 -0.875 -0.723 0.723 8.212 7.908 8.041 0.829 -0.829 -0.767 0.767 8.103 7.979

ColBR3 0.00% 7.279 OK 5.405 0.463 -0.463 -0.71 0.71 5.158 5.652 6.143 0.468 -0.468 -0.758 0.758 5.853 6.433 7.012 0.875 -0.875 -0.723 0.723 7.164 6.86 7 0.829 -0.829 -0.767 0.767 7.062 6.938

7.421 OK 5.318 -0.149 0.149 0.976 -0.976 6.145 4.491 6.056 -0.183 0.183 0.986 -0.986 6.859 5.253 6.926 -1.225 1.225 0.797 -0.797 6.498 7.354 6.913 -1.085 1.085 0.868 -0.868 6.696 7.13

ColBR4 0.00% 7.454 OK 5.303 -0.149 0.149 0.976 -0.976 6.13 4.476 6.044 -0.183 0.183 0.986 -0.986 6.847 5.241 7.026 -1.225 1.225 0.797 -0.797 6.598 7.454 7.004 -1.085 1.085 0.868 -0.868 6.787 7.221

7.692 OK 5.295 -0.106 0.106 1.113 -1.113 6.302 4.288 6.037 -0.135 0.135 1.127 -1.127 7.029 5.045 7.019 -0.826 0.826 0.92 -0.92 7.113 6.925 6.997 -0.735 0.735 0.982 -0.982 7.244 6.75

ColBR5 0.00% 7.722 OK 5.272 -0.106 0.106 1.113 -1.113 6.279 4.265 6.015 -0.135 0.135 1.127 -1.127 7.007 5.023 6.977 -0.826 0.826 0.92 -0.92 7.071 6.883 6.976 -0.736 0.736 0.982 -0.982 7.222 6.73

9.320 OK 5.186 0.429 -0.429 -3.511 3.511 2.104 8.268 5.929 0.453 -0.453 -3.51 3.51 2.872 8.986 6.89 5.134 -5.134 -2.704 2.704 9.32 4.46 6.889 4.576 -4.576 -3.11 3.11 8.355 5.423

ColBR6 0.00% 10.190 OK 5.881 0.429 -0.429 -3.511 3.511 2.799 8.963 6.664 0.453 -0.453 -3.51 3.51 3.607 9.721 7.76 5.134 -5.134 -2.704 2.704 10.19 5.33 7.748 4.576 -4.576 -3.11 3.11 9.214 6.282

10.294 OK 5.874 0.268 -0.268 -3.886 3.886 2.256 9.492 6.657 0.283 -0.283 -3.886 3.886 3.054 10.26 7.753 4.947 -4.947 -2.998 2.998 9.702 5.804 7.741 4.389 -4.389 -3.46 3.46 8.67 6.812

CapBR 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HBrB1L 0.00% 0.828 OK -0.742 0 0 0 0 -0.742 -0.742 -0.78 0 0 0 0 -0.78 -0.78 -0.828 0 0 0 0 -0.828 -0.828 -0.825 0 0 0 0 -0.825 -0.825

0.828 OK -0.742 0 0 0 0 -0.742 -0.742 -0.78 0 0 0 0 -0.78 -0.78 -0.828 0 0 0 0 -0.828 -0.828 -0.825 0 0 0 0 -0.825 -0.825

HBrB1R 0.00% 0.828 OK -0.742 0 0 0 0 -0.742 -0.742 -0.78 0 0 0 0 -0.78 -0.78 -0.828 0 0 0 0 -0.828 -0.828 -0.825 0 0 0 0 -0.825 -0.825

0.828 OK -0.742 0 0 0 0 -0.742 -0.742 -0.78 0 0 0 0 -0.78 -0.78 -0.828 0 0 0 0 -0.828 -0.828 -0.825 0 0 0 0 -0.825 -0.825

HBrB2L 0.00% 1.189 OK -1.061 0 0 0 0 -1.061 -1.061 -1.118 0 0 0 0 -1.118 -1.118 -1.189 0 0 0 0 -1.189 -1.189 -1.186 0 0 0 0 -1.186 -1.186

1.189 OK -1.061 0 0 0 0 -1.061 -1.061 -1.118 0 0 0 0 -1.118 -1.118 -1.189 0 0 0 0 -1.189 -1.189 -1.186 0 0 0 0 -1.186 -1.186

HBrB2R 0.00% 1.189 OK -1.061 0 0 0 0 -1.061 -1.061 -1.118 0 0 0 0 -1.118 -1.118 -1.189 0 0 0 0 -1.189 -1.189 -1.186 0 0 0 0 -1.186 -1.186

1.189 OK -1.061 0 0 0 0 -1.061 -1.061 -1.118 0 0 0 0 -1.118 -1.118 -1.189 0 0 0 0 -1.189 -1.189 -1.186 0 0 0 0 -1.186 -1.186

HBrB3L 0.00% 1.907 OK -1.693 0 0 0 0 -1.693 -1.693 -1.788 0 0 0 0 -1.788 -1.788 -1.907 0 0 0 0 -1.907 -1.907 -1.903 0 0 0 0 -1.903 -1.903

1.907 OK -1.693 0 0 0 0 -1.693 -1.693 -1.788 0 0 0 0 -1.788 -1.788 -1.907 0 0 0 0 -1.907 -1.907 -1.903 0 0 0 0 -1.903 -1.903

HBrB3R 0.00% 1.907 OK -1.693 0 0 0 0 -1.693 -1.693 -1.788 0 0 0 0 -1.788 -1.788 -1.907 0 0 0 0 -1.907 -1.907 -1.903 0 0 0 0 -1.903 -1.903

1.907 OK -1.693 0 0 0 0 -1.693 -1.693 -1.788 0 0 0 0 -1.788 -1.788 -1.907 0 0 0 0 -1.907 -1.907 -1.903 0 0 0 0 -1.903 -1.903

VBrB1 0.00% 0.075 OK -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

0.121 OK -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

VBrB2 0.00% 4.062 OK 3.633 0 0 0 0 3.633 3.633 3.824 0 0 0 0 3.824 3.824 4.062 0 0 0 0 4.062 4.062 4.052 0 0 0 0 4.052 4.052

4.015 OK 3.586 0 0 0 0 3.586 3.586 3.777 0 0 0 0 3.777 3.777 4.015 0 0 0 0 4.015 4.015 4.005 0 0 0 0 4.005 4.005

VBrB3 0.00% 3.940 OK 3.512 0 0 0 0 3.512 3.512 3.702 0 0 0 0 3.702 3.702 3.94 0 0 0 0 3.94 3.94 3.93 0 0 0 0 3.93 3.93

3.894 OK 3.465 0 0 0 0 3.465 3.465 3.656 0 0 0 0 3.656 3.656 3.894 0 0 0 0 3.894 3.894 3.884 0 0 0 0 3.884 3.884

VBrB4 0.00% 0.121 OK 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 OK 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

DiagB1a 0.00% 4.539 OK 3.973 0 0 0 0 3.973 3.973 4.176 0 0 0 0 4.176 4.176 4.539 0 0 0 0 4.539 4.539 4.53 0 0 0 0 4.53 4.53

4.493 OK 3.926 0 0 0 0 3.926 3.926 4.129 0 0 0 0 4.129 4.129 4.493 0 0 0 0 4.493 4.493 4.483 0 0 0 0 4.483 4.483

DiagB1b 0.00% 1.271 OK 1.029 0 0 0 0 1.029 1.029 1.088 0 0 0 0 1.088 1.088 1.271 0 0 0 0 1.271 1.271 1.269 0 0 0 0 1.269 1.269

1.224 OK 0.982 0 0 0 0 0.982 0.982 1.041 0 0 0 0 1.041 1.041 1.224 0 0 0 0 1.224 1.224 1.222 0 0 0 0 1.222 1.222

DiagB2a 0.00% 4.323 OK 3.971 0 0 0 0 3.971 3.971 4.174 0 0 0 0 4.174 4.174 4.323 0 0 0 0 4.323 4.323 4.304 0 0 0 0 4.304 4.304

4.276 OK 3.924 0 0 0 0 3.924 3.924 4.128 0 0 0 0 4.128 4.128 4.276 0 0 0 0 4.276 4.276 4.257 0 0 0 0 4.257 4.257

DiagB2b 0.00% 1.086 OK 1.027 0 0 0 0 1.027 1.027 1.086 0 0 0 0 1.086 1.086 1.055 0 0 0 0 1.055 1.055 1.044 0 0 0 0 1.044 1.044

1.039 OK 0.98 0 0 0 0 0.98 0.98 1.039 0 0 0 0 1.039 1.039 1.008 0 0 0 0 1.008 1.008 0.997 0 0 0 0 0.997 0.997

DiagB3a 0.00% 1.414 OK 0.929 0 0 0 0 0.929 0.929 0.974 0 0 0 0 0.974 0.974 1.414 0 0 0 0 1.414 1.414 1.374 0 0 0 0 1.374 1.374

1.367 OK 0.883 0 0 0 0 0.883 0.883 0.927 0 0 0 0 0.927 0.927 1.367 0 0 0 0 1.367 1.367 1.327 0 0 0 0 1.327 1.327

DiagB3b 0.00% 4.158 OK 3.349 0 0 0 0 3.349 3.349 3.538 0 0 0 0 3.538 3.538 4.158 0 0 0 0 4.158 4.158 4.11 0 0 0 0 4.11 4.11

4.111 OK 3.303 0 0 0 0 3.303 3.303 3.491 0 0 0 0 3.491 3.491 4.111 0 0 0 0 4.111 4.111 4.063 0 0 0 0 4.063 4.063

DiagB4a 0.00% 0.980 OK 0.938 0 0 0 0 0.938 0.938 0.98 0 0 0 0 0.98 0.98 0.645 0 0 0 0 0.645 0.645 0.687 0 0 0 0 0.687 0.687

0.933 OK 0.891 0 0 0 0 0.891 0.891 0.933 0 0 0 0 0.933 0.933 0.598 0 0 0 0 0.598 0.598 0.64 0 0 0 0 0.64 0.64

DiagB4b 0.00% 3.613 OK 3.358 0 0 0 0 3.358 3.358 3.544 0 0 0 0 3.544 3.544 3.389 0 0 0 0 3.389 3.389 3.424 0 0 0 0 3.424 3.424

3.566 OK 3.311 0 0 0 0 3.311 3.311 3.497 0 0 0 0 3.497 3.497 3.342 0 0 0 0 3.342 3.342 3.377 0 0 0 0 3.377 3.377

CapBmBk 0.00% 0.011 OK -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011

0.011 OK -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011

ColFL1 0.00% 11.290 OK 9.359 3.206 -3.206 -2.719 2.719 9.846 8.872 9.377 3.357 -3.357 -2.712 2.712 10.022 8.732 9.437 4.487 -4.487 -2.634 2.634 11.29 7.584 9.458 4.422 -4.422 -2.836 2.836 11.044 7.872

11.160 OK 9.352 -0.396 0.396 -1.174 1.174 7.782 10.922 9.369 -0.435 0.435 -1.172 1.172 7.762 10.976 9.429 0.133 -0.133 -1.094 1.094 8.468 10.39 9.45 0.069 -0.069 -1.211 1.211 8.308 10.592

ColFL2 0.00% 10.219 OK 8.514 -0.396 0.396 -1.174 1.174 6.944 10.084 8.489 -0.435 0.435 -1.172 1.172 6.882 10.096 8.489 0.133 -0.133 -1.094 1.094 7.528 9.45 8.507 0.069 -0.069 -1.211 1.211 7.365 9.649

8.761 OK 8.507 -0.347 0.347 0.216 -0.216 8.376 8.638 8.482 -0.383 0.383 0.214 -0.214 8.313 8.651 8.482 -0.012 0.012 0.291 -0.291 8.761 8.203 8.5 -0.058 0.058 0.247 -0.247 8.689 8.311

Max Stress Max Stress Max Stress Max Stress

Capacity

Reduction

Overall

Maximum Stress RISA Member Stress RISA Member Stress



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA Strength I Analysis - 1 Lane Strength I Analysis - 2 Lanes Strength III Analysis - 0 degree wind Strength III Analysis - 15 degree wind

Member RISA Member Stress RISA Member Stress

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

I.D. Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(%) (ksi) LRFD design Check (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

Max Stress Max Stress Max Stress Max Stress

Capacity

Reduction

Overall

Maximum Stress RISA Member Stress RISA Member Stress

ColFL3 0.00% 7.628 OK 7.375 -0.347 0.347 0.216 -0.216 7.244 7.506 7.353 -0.383 0.383 0.214 -0.214 7.184 7.522 7.349 -0.012 0.012 0.291 -0.291 7.628 7.07 7.36 -0.058 0.058 0.247 -0.247 7.549 7.171

8.401 OK 7.288 0.265 -0.265 0.848 -0.848 8.401 6.175 7.266 0.256 -0.256 0.848 -0.848 8.37 6.162 7.263 -0.759 0.759 0.641 -0.641 7.145 7.381 7.274 -0.619 0.619 0.712 -0.712 7.367 7.181

ColFL4 0.00% 8.390 OK 7.277 0.265 -0.265 0.848 -0.848 8.39 6.164 7.259 0.256 -0.256 0.848 -0.848 8.363 6.155 7.147 -0.759 0.759 0.641 -0.641 7.029 7.265 7.167 -0.619 0.619 0.712 -0.712 7.26 7.074

8.384 OK 7.27 0.215 -0.215 0.899 -0.899 8.384 6.156 7.252 0.205 -0.205 0.9 -0.9 8.357 6.147 7.14 -0.463 0.463 0.669 -0.669 7.346 6.934 7.16 -0.372 0.372 0.731 -0.731 7.519 6.801

ColFL5 0.00% 8.272 OK 7.158 0.215 -0.215 0.899 -0.899 8.272 6.044 7.139 0.205 -0.205 0.9 -0.9 8.244 6.034 7.047 -0.463 0.463 0.669 -0.669 7.253 6.841 7.048 -0.373 0.373 0.731 -0.731 7.406 6.69

11.009 OK 7.071 -0.403 0.403 -3.53 3.53 3.138 11.004 7.052 -0.427 0.427 -3.53 3.53 3.095 11.009 6.961 4.225 -4.225 -2.725 2.725 8.461 5.461 6.961 3.665 -3.665 -3.131 3.131 7.495 6.427

ColFL6 0.00% 11.701 OK 7.725 -0.403 0.403 -3.53 3.53 3.792 11.658 7.744 -0.427 0.427 -3.53 3.53 3.787 11.701 7.6 4.225 -4.225 -2.725 2.725 9.1 6.1 7.611 3.665 -3.665 -3.131 3.131 8.145 7.077

11.893 OK 7.717 -0.252 0.252 -3.889 3.889 3.576 11.858 7.737 -0.267 0.267 -3.889 3.889 3.581 11.893 7.593 4.378 -4.378 -3 3 8.971 6.215 7.604 3.82 -3.82 -3.463 3.463 7.961 7.247

CapFL 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ColFR1 0.00% 15.243 OK 7.217 -3.13 3.13 -2.047 2.047 2.04 12.394 8.084 -3.312 3.312 -2.269 2.269 2.503 13.665 8.765 -2.452 2.452 -2.41 2.41 3.903 13.627 8.82 -2.541 2.541 -2.624 2.624 3.655 13.985

9.741 OK 7.209 0.472 -0.472 -0.949 0.949 6.732 7.686 8.076 0.48 -0.48 -1.028 1.028 7.528 8.624 8.757 1.085 -1.085 -1.025 1.025 8.817 8.697 8.812 1.024 -1.024 -1.147 1.147 8.689 8.935

ColFR2 0.00% 8.832 OK 6.372 0.472 -0.472 -0.949 0.949 5.895 6.849 7.196 0.48 -0.48 -1.028 1.028 6.648 7.744 7.867 1.085 -1.085 -1.025 1.025 7.927 7.807 7.921 1.024 -1.024 -1.147 1.147 7.798 8.044

8.915 OK 6.365 0.425 -0.425 0.039 -0.039 6.829 5.901 7.189 0.429 -0.429 0.088 -0.088 7.706 6.672 7.86 0.834 -0.834 0.221 -0.221 8.915 6.805 7.914 0.79 -0.79 0.179 -0.179 8.883 6.945

ColFR3 0.00% 7.895 OK 5.558 0.425 -0.425 0.039 -0.039 6.022 5.094 6.278 0.429 -0.429 0.088 -0.088 6.795 5.761 6.84 0.834 -0.834 0.221 -0.221 7.895 5.785 6.883 0.79 -0.79 0.179 -0.179 7.852 5.914

7.358 OK 5.471 -0.163 0.163 0.841 -0.841 6.149 4.793 6.192 -0.196 0.196 0.833 -0.833 6.829 5.555 6.754 -1.23 1.23 0.626 -0.626 6.15 7.358 6.796 -1.091 1.091 0.698 -0.698 6.403 7.189

ColFR4 0.00% 7.462 OK 5.46 -0.163 0.163 0.841 -0.841 6.138 4.782 6.183 -0.196 0.196 0.833 -0.833 6.82 5.546 6.858 -1.23 1.23 0.626 -0.626 6.254 7.462 6.894 -1.091 1.091 0.698 -0.698 6.501 7.287

7.447 OK 5.453 -0.121 0.121 0.906 -0.906 6.238 4.668 6.176 -0.149 0.149 0.893 -0.893 6.92 5.432 6.851 -0.832 0.832 0.659 -0.659 6.678 7.024 6.887 -0.742 0.742 0.721 -0.721 6.866 6.908

ColFR5 0.00% 7.273 OK 5.335 -0.121 0.121 0.906 -0.906 6.12 4.55 6.06 -0.149 0.149 0.893 -0.893 6.804 5.316 6.736 -0.832 0.832 0.659 -0.659 6.563 6.909 6.753 -0.743 0.743 0.721 -0.721 6.731 6.775

9.074 OK 5.248 0.404 -0.404 -3.527 3.527 2.125 8.371 5.973 0.427 -0.427 -3.528 3.528 2.872 9.074 6.65 5.117 -5.117 -2.724 2.724 9.043 4.257 6.667 4.56 -4.56 -3.133 3.133 8.094 5.24

ColFR6 0.00% 9.853 OK 5.9 0.404 -0.404 -3.527 3.527 2.777 9.023 6.665 0.427 -0.427 -3.528 3.528 3.564 9.766 7.46 5.117 -5.117 -2.724 2.724 9.853 5.067 7.469 4.56 -4.56 -3.133 3.133 8.896 6.042

10.277 OK 5.893 0.252 -0.252 -3.886 3.886 2.259 9.527 6.658 0.267 -0.267 -3.886 3.886 3.039 10.277 7.452 4.93 -4.93 -2.998 2.998 9.384 5.52 7.462 4.373 -4.373 -3.464 3.464 8.371 6.553

CapFR 0.00% 0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000 OK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HBrF1l 0.00% 0.783 OK -0.707 0 0 0 0 -0.707 -0.707 -0.745 0 0 0 0 -0.745 -0.745 -0.775 0 0 0 0 -0.775 -0.775 -0.777 0 0 0 0 -0.777 -0.777

0.783 OK -0.707 0 0 0 0 -0.707 -0.707 -0.745 0 0 0 0 -0.745 -0.745 -0.775 0 0 0 0 -0.775 -0.775 -0.777 0 0 0 0 -0.777 -0.777

HBrF1R 0.00% 0.783 OK -0.707 0 0 0 0 -0.707 -0.707 -0.745 0 0 0 0 -0.745 -0.745 -0.775 0 0 0 0 -0.775 -0.775 -0.777 0 0 0 0 -0.777 -0.777

0.783 OK -0.707 0 0 0 0 -0.707 -0.707 -0.745 0 0 0 0 -0.745 -0.745 -0.775 0 0 0 0 -0.775 -0.775 -0.777 0 0 0 0 -0.777 -0.777

HBrF2L 0.00% 1.116 OK -1.005 0 0 0 0 -1.005 -1.005 -1.06 0 0 0 0 -1.06 -1.06 -1.106 0 0 0 0 -1.106 -1.106 -1.109 0 0 0 0 -1.109 -1.109

1.116 OK -1.005 0 0 0 0 -1.005 -1.005 -1.06 0 0 0 0 -1.06 -1.06 -1.106 0 0 0 0 -1.106 -1.106 -1.109 0 0 0 0 -1.109 -1.109

HBrF2R 0.00% 1.116 OK -1.005 0 0 0 0 -1.005 -1.005 -1.06 0 0 0 0 -1.06 -1.06 -1.106 0 0 0 0 -1.106 -1.106 -1.109 0 0 0 0 -1.109 -1.109

1.116 OK -1.005 0 0 0 0 -1.005 -1.005 -1.06 0 0 0 0 -1.06 -1.06 -1.106 0 0 0 0 -1.106 -1.106 -1.109 0 0 0 0 -1.109 -1.109

HBrF3L 0.00% 1.771 OK -1.591 0 0 0 0 -1.591 -1.591 -1.684 0 0 0 0 -1.684 -1.684 -1.76 0 0 0 0 -1.76 -1.76 -1.763 0 0 0 0 -1.763 -1.763

1.771 OK -1.591 0 0 0 0 -1.591 -1.591 -1.684 0 0 0 0 -1.684 -1.684 -1.76 0 0 0 0 -1.76 -1.76 -1.763 0 0 0 0 -1.763 -1.763

HBrF3R 0.00% 1.771 OK -1.591 0 0 0 0 -1.591 -1.591 -1.684 0 0 0 0 -1.684 -1.684 -1.76 0 0 0 0 -1.76 -1.76 -1.763 0 0 0 0 -1.763 -1.763

1.771 OK -1.591 0 0 0 0 -1.591 -1.591 -1.684 0 0 0 0 -1.684 -1.684 -1.76 0 0 0 0 -1.76 -1.76 -1.763 0 0 0 0 -1.763 -1.763

VBrF1 0.00% 0.075 OK -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

0.121 OK -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

VBrF2 0.00% 3.817 OK 3.446 0 0 0 0 3.446 3.446 3.632 0 0 0 0 3.632 3.632 3.784 0 0 0 0 3.784 3.784 3.794 0 0 0 0 3.794 3.794

3.771 OK 3.399 0 0 0 0 3.399 3.399 3.586 0 0 0 0 3.586 3.586 3.737 0 0 0 0 3.737 3.737 3.747 0 0 0 0 3.747 3.747

VBrF3 0.00% 3.696 OK 3.325 0 0 0 0 3.325 3.325 3.511 0 0 0 0 3.511 3.511 3.663 0 0 0 0 3.663 3.663 3.673 0 0 0 0 3.673 3.673

3.649 OK 3.278 0 0 0 0 3.278 3.278 3.464 0 0 0 0 3.464 3.464 3.616 0 0 0 0 3.616 3.616 3.626 0 0 0 0 3.626 3.626

VBrF4 0.00% 0.121 OK 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 OK 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

DIagF1a 0.00% 4.281 OK 3.789 0 0 0 0 3.789 3.789 3.988 0 0 0 0 3.988 3.988 4.263 0 0 0 0 4.263 4.263 4.281 0 0 0 0 4.281 4.281

4.234 OK 3.743 0 0 0 0 3.743 3.743 3.941 0 0 0 0 3.941 3.941 4.216 0 0 0 0 4.216 4.216 4.234 0 0 0 0 4.234 4.234

DiagF1b 0.00% 1.215 OK 0.986 0 0 0 0 0.986 0.986 1.044 0 0 0 0 1.044 1.044 1.205 0 0 0 0 1.205 1.205 1.215 0 0 0 0 1.215 1.215

1.168 OK 0.939 0 0 0 0 0.939 0.939 0.997 0 0 0 0 0.997 0.997 1.158 0 0 0 0 1.158 1.158 1.168 0 0 0 0 1.168 1.168

DiagF2a 0.00% 4.121 OK 3.788 0 0 0 0 3.788 3.788 3.987 0 0 0 0 3.987 3.987 4.032 0 0 0 0 4.032 4.032 4.042 0 0 0 0 4.042 4.042

4.074 OK 3.741 0 0 0 0 3.741 3.741 3.94 0 0 0 0 3.94 3.94 3.985 0 0 0 0 3.985 3.985 3.995 0 0 0 0 3.995 3.995

DIagF2b 0.00% 1.043 OK 0.985 0 0 0 0 0.985 0.985 1.043 0 0 0 0 1.043 1.043 0.974 0 0 0 0 0.974 0.974 0.976 0 0 0 0 0.976 0.976

0.996 OK 0.938 0 0 0 0 0.938 0.938 0.996 0 0 0 0 0.996 0.996 0.927 0 0 0 0 0.927 0.927 0.929 0 0 0 0 0.929 0.929

DIagF3a 0.00% 1.348 OK 0.872 0 0 0 0 0.872 0.872 0.915 0 0 0 0 0.915 0.915 1.348 0 0 0 0 1.348 1.348 1.305 0 0 0 0 1.305 1.305

1.301 OK 0.825 0 0 0 0 0.825 0.825 0.869 0 0 0 0 0.869 0.869 1.301 0 0 0 0 1.301 1.301 1.259 0 0 0 0 1.259 1.259

DiagF3b 0.00% 3.882 OK 3.151 0 0 0 0 3.151 3.151 3.335 0 0 0 0 3.335 3.335 3.882 0 0 0 0 3.882 3.882 3.847 0 0 0 0 3.847 3.847

3.835 OK 3.104 0 0 0 0 3.104 3.104 3.288 0 0 0 0 3.288 3.288 3.835 0 0 0 0 3.835 3.835 3.8 0 0 0 0 3.8 3.8

DiagF4a 0.00% 0.919 OK 0.878 0 0 0 0 0.878 0.878 0.919 0 0 0 0 0.919 0.919 0.559 0 0 0 0 0.559 0.559 0.599 0 0 0 0 0.599 0.599

0.872 OK 0.831 0 0 0 0 0.831 0.831 0.872 0 0 0 0 0.872 0.872 0.512 0 0 0 0 0.512 0.512 0.552 0 0 0 0 0.552 0.552

DiagF4b 0.00% 3.364 OK 3.156 0 0 0 0 3.156 3.156 3.338 0 0 0 0 3.338 3.338 3.093 0 0 0 0 3.093 3.093 3.141 0 0 0 0 3.141 3.141

3.317 OK 3.11 0 0 0 0 3.11 3.11 3.291 0 0 0 0 3.291 3.291 3.046 0 0 0 0 3.046 3.046 3.094 0 0 0 0 3.094 3.094

CapBmFd 0.00% 0.010 OK -0.009 0 0 0 0 -0.009 -0.009 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01

0.010 OK -0.009 0 0 0 0 -0.009 -0.009 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01

LBrR1a 0.00% 1.293 OK -1.012 0 0 0 0 -1.012 -1.012 -1.144 0 0 0 0 -1.144 -1.144 -1.277 0 0 0 0 -1.277 -1.277 -1.279 0 0 0 0 -1.279 -1.279

1.293 OK -1.012 0 0 0 0 -1.012 -1.012 -1.144 0 0 0 0 -1.144 -1.144 -1.277 0 0 0 0 -1.277 -1.277 -1.279 0 0 0 0 -1.279 -1.279

LBrR1b 0.00% 1.293 OK -1.012 0 0 0 0 -1.012 -1.012 -1.144 0 0 0 0 -1.144 -1.144 -1.277 0 0 0 0 -1.277 -1.277 -1.279 0 0 0 0 -1.279 -1.279

1.293 OK -1.012 0 0 0 0 -1.012 -1.012 -1.144 0 0 0 0 -1.144 -1.144 -1.277 0 0 0 0 -1.277 -1.277 -1.279 0 0 0 0 -1.279 -1.279

LBrR2a 0.00% 1.103 OK -0.853 0 0 0 0 -0.853 -0.853 -0.969 0 0 0 0 -0.969 -0.969 -1.092 0 0 0 0 -1.092 -1.092 -1.094 0 0 0 0 -1.094 -1.094

1.103 OK -0.853 0 0 0 0 -0.853 -0.853 -0.969 0 0 0 0 -0.969 -0.969 -1.092 0 0 0 0 -1.092 -1.092 -1.094 0 0 0 0 -1.094 -1.094

LBrR2b 0.00% 1.103 OK -0.853 0 0 0 0 -0.853 -0.853 -0.969 0 0 0 0 -0.969 -0.969 -1.092 0 0 0 0 -1.092 -1.092 -1.094 0 0 0 0 -1.094 -1.094

1.103 OK -0.853 0 0 0 0 -0.853 -0.853 -0.969 0 0 0 0 -0.969 -0.969 -1.092 0 0 0 0 -1.092 -1.092 -1.094 0 0 0 0 -1.094 -1.094

LBrR3a 0.00% 1.541 OK -1.173 0 0 0 0 -1.173 -1.173 -1.341 0 0 0 0 -1.341 -1.341 -1.528 0 0 0 0 -1.528 -1.528 -1.53 0 0 0 0 -1.53 -1.53

1.541 OK -1.173 0 0 0 0 -1.173 -1.173 -1.341 0 0 0 0 -1.341 -1.341 -1.528 0 0 0 0 -1.528 -1.528 -1.53 0 0 0 0 -1.53 -1.53



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA Strength I Analysis - 1 Lane Strength I Analysis - 2 Lanes Strength III Analysis - 0 degree wind Strength III Analysis - 15 degree wind

Member RISA Member Stress RISA Member Stress

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

I.D. Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(%) (ksi) LRFD design Check (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

Max Stress Max Stress Max Stress Max Stress

Capacity

Reduction

Overall

Maximum Stress RISA Member Stress RISA Member Stress

LBrR3b 0.00% 1.541 OK -1.173 0 0 0 0 -1.173 -1.173 -1.341 0 0 0 0 -1.341 -1.341 -1.528 0 0 0 0 -1.528 -1.528 -1.53 0 0 0 0 -1.53 -1.53

1.541 OK -1.173 0 0 0 0 -1.173 -1.173 -1.341 0 0 0 0 -1.341 -1.341 -1.528 0 0 0 0 -1.528 -1.528 -1.53 0 0 0 0 -1.53 -1.53

VBrR1 0.00% 0.088 OK -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

0.134 OK -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

VBrR2 0.00% 4.070 OK 3.166 0 0 0 0 3.166 3.166 3.586 0 0 0 0 3.586 3.586 4.03 0 0 0 0 4.03 4.03 4.036 0 0 0 0 4.036 4.036

4.023 OK 3.12 0 0 0 0 3.12 3.12 3.539 0 0 0 0 3.539 3.539 3.983 0 0 0 0 3.983 3.983 3.989 0 0 0 0 3.989 3.989

VBrR3 0.00% 3.936 OK 3.032 0 0 0 0 3.032 3.032 3.452 0 0 0 0 3.452 3.452 3.896 0 0 0 0 3.896 3.896 3.902 0 0 0 0 3.902 3.902

3.889 OK 2.985 0 0 0 0 2.985 2.985 3.405 0 0 0 0 3.405 3.405 3.849 0 0 0 0 3.849 3.849 3.855 0 0 0 0 3.855 3.855

VBrR4 0.00% 0.134 OK 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 OK 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

DIagR1a 0.00% 4.454 OK 3.565 0 0 0 0 3.565 3.565 4.016 0 0 0 0 4.016 4.016 4.454 0 0 0 0 4.454 4.454 4.424 0 0 0 0 4.424 4.424

4.407 OK 3.518 0 0 0 0 3.518 3.518 3.969 0 0 0 0 3.969 3.969 4.407 0 0 0 0 4.407 4.407 4.377 0 0 0 0 4.377 4.377

DiagR1b 0.00% 1.416 OK 1.138 0 0 0 0 1.138 1.138 1.292 0 0 0 0 1.292 1.292 1.416 0 0 0 0 1.416 1.416 1.381 0 0 0 0 1.381 1.381

1.369 OK 1.091 0 0 0 0 1.091 1.091 1.245 0 0 0 0 1.245 1.245 1.369 0 0 0 0 1.369 1.369 1.334 0 0 0 0 1.334 1.334

DiagR2a 0.00% 4.523 OK 3.41 0 0 0 0 3.41 3.41 3.861 0 0 0 0 3.861 3.861 4.334 0 0 0 0 4.334 4.334 4.38 0 0 0 0 4.38 4.38

4.476 OK 3.363 0 0 0 0 3.363 3.363 3.814 0 0 0 0 3.814 3.814 4.287 0 0 0 0 4.287 4.287 4.334 0 0 0 0 4.334 4.334

DiagR2b 0.00% 1.457 OK 0.983 0 0 0 0 0.983 0.983 1.137 0 0 0 0 1.137 1.137 1.296 0 0 0 0 1.296 1.296 1.338 0 0 0 0 1.338 1.338

1.410 OK 0.936 0 0 0 0 0.936 0.936 1.09 0 0 0 0 1.09 1.09 1.249 0 0 0 0 1.249 1.249 1.291 0 0 0 0 1.291 1.291

DiagR3a 0.00% 1.320 OK 0.927 0 0 0 0 0.927 0.927 1.076 0 0 0 0 1.076 1.076 1.32 0 0 0 0 1.32 1.32 1.274 0 0 0 0 1.274 1.274

1.273 OK 0.88 0 0 0 0 0.88 0.88 1.029 0 0 0 0 1.029 1.029 1.273 0 0 0 0 1.273 1.273 1.227 0 0 0 0 1.227 1.227

DiagR3b 0.00% 3.853 OK 2.849 0 0 0 0 2.849 2.849 3.295 0 0 0 0 3.295 3.295 3.853 0 0 0 0 3.853 3.853 3.811 0 0 0 0 3.811 3.811

3.806 OK 2.803 0 0 0 0 2.803 2.803 3.248 0 0 0 0 3.248 3.248 3.806 0 0 0 0 3.806 3.806 3.765 0 0 0 0 3.765 3.765

DiagR4a 0.00% 1.908 OK 1.492 0 0 0 0 1.492 1.492 1.641 0 0 0 0 1.641 1.641 1.757 0 0 0 0 1.757 1.757 1.803 0 0 0 0 1.803 1.803

1.861 OK 1.445 0 0 0 0 1.445 1.445 1.594 0 0 0 0 1.594 1.594 1.71 0 0 0 0 1.71 1.71 1.757 0 0 0 0 1.757 1.757

DiagR4b 0.00% 4.469 OK 3.414 0 0 0 0 3.414 3.414 3.86 0 0 0 0 3.86 3.86 4.29 0 0 0 0 4.29 4.29 4.341 0 0 0 0 4.341 4.341

4.422 OK 3.367 0 0 0 0 3.367 3.367 3.813 0 0 0 0 3.813 3.813 4.243 0 0 0 0 4.243 4.243 4.294 0 0 0 0 4.294 4.294

LBrL1a 0.00% 1.424 OK -1.424 0 0 0 0 -1.424 -1.424 -1.42 0 0 0 0 -1.42 -1.42 -1.42 0 0 0 0 -1.42 -1.42 -1.417 0 0 0 0 -1.417 -1.417

1.424 OK -1.424 0 0 0 0 -1.424 -1.424 -1.42 0 0 0 0 -1.42 -1.42 -1.42 0 0 0 0 -1.42 -1.42 -1.417 0 0 0 0 -1.417 -1.417

LBrL1b 0.00% 1.424 OK -1.424 0 0 0 0 -1.424 -1.424 -1.42 0 0 0 0 -1.42 -1.42 -1.42 0 0 0 0 -1.42 -1.42 -1.417 0 0 0 0 -1.417 -1.417

1.424 OK -1.424 0 0 0 0 -1.424 -1.424 -1.42 0 0 0 0 -1.42 -1.42 -1.42 0 0 0 0 -1.42 -1.42 -1.417 0 0 0 0 -1.417 -1.417

LBrL2a 0.00% 1.216 OK -1.216 0 0 0 0 -1.216 -1.216 -1.213 0 0 0 0 -1.213 -1.213 -1.207 0 0 0 0 -1.207 -1.207 -1.205 0 0 0 0 -1.205 -1.205

1.216 OK -1.216 0 0 0 0 -1.216 -1.216 -1.213 0 0 0 0 -1.213 -1.213 -1.207 0 0 0 0 -1.207 -1.207 -1.205 0 0 0 0 -1.205 -1.205

LBrL2b 0.00% 1.216 OK -1.216 0 0 0 0 -1.216 -1.216 -1.213 0 0 0 0 -1.213 -1.213 -1.207 0 0 0 0 -1.207 -1.207 -1.205 0 0 0 0 -1.205 -1.205

1.216 OK -1.216 0 0 0 0 -1.216 -1.216 -1.213 0 0 0 0 -1.213 -1.213 -1.207 0 0 0 0 -1.207 -1.207 -1.205 0 0 0 0 -1.205 -1.205

LBrL3a 0.00% 1.696 OK -1.696 0 0 0 0 -1.696 -1.696 -1.692 0 0 0 0 -1.692 -1.692 -1.675 0 0 0 0 -1.675 -1.675 -1.674 0 0 0 0 -1.674 -1.674

1.696 OK -1.696 0 0 0 0 -1.696 -1.696 -1.692 0 0 0 0 -1.692 -1.692 -1.675 0 0 0 0 -1.675 -1.675 -1.674 0 0 0 0 -1.674 -1.674

LBrL3b 0.00% 1.696 OK -1.696 0 0 0 0 -1.696 -1.696 -1.692 0 0 0 0 -1.692 -1.692 -1.675 0 0 0 0 -1.675 -1.675 -1.674 0 0 0 0 -1.674 -1.674

1.696 OK -1.696 0 0 0 0 -1.696 -1.696 -1.692 0 0 0 0 -1.692 -1.692 -1.675 0 0 0 0 -1.675 -1.675 -1.674 0 0 0 0 -1.674 -1.674

VBrL1 0.00% 0.088 OK -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

0.134 OK -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

VBrL2 0.00% 4.475 OK 4.475 0 0 0 0 4.475 4.475 4.464 0 0 0 0 4.464 4.464 4.442 0 0 0 0 4.442 4.442 4.436 0 0 0 0 4.436 4.436

4.428 OK 4.428 0 0 0 0 4.428 4.428 4.417 0 0 0 0 4.417 4.417 4.395 0 0 0 0 4.395 4.395 4.389 0 0 0 0 4.389 4.389

VBrL3 0.00% 4.341 OK 4.341 0 0 0 0 4.341 4.341 4.329 0 0 0 0 4.329 4.329 4.308 0 0 0 0 4.308 4.308 4.302 0 0 0 0 4.302 4.302

4.294 OK 4.294 0 0 0 0 4.294 4.294 4.283 0 0 0 0 4.283 4.283 4.261 0 0 0 0 4.261 4.261 4.255 0 0 0 0 4.255 4.255

VBrL4 0.00% 0.134 OK 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 OK 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

DiagL1a 0.00% 4.976 OK 4.976 0 0 0 0 4.976 4.976 4.963 0 0 0 0 4.963 4.963 4.943 0 0 0 0 4.943 4.943 4.898 0 0 0 0 4.898 4.898

4.929 OK 4.929 0 0 0 0 4.929 4.929 4.916 0 0 0 0 4.916 4.916 4.896 0 0 0 0 4.896 4.896 4.851 0 0 0 0 4.851 4.851

DiagL1b 0.00% 1.623 OK 1.623 0 0 0 0 1.623 1.623 1.618 0 0 0 0 1.618 1.618 1.613 0 0 0 0 1.613 1.613 1.573 0 0 0 0 1.573 1.573

1.577 OK 1.577 0 0 0 0 1.577 1.577 1.571 0 0 0 0 1.571 1.571 1.566 0 0 0 0 1.566 1.566 1.526 0 0 0 0 1.526 1.526

DiagL2a 0.00% 4.896 OK 4.82 0 0 0 0 4.82 4.82 4.806 0 0 0 0 4.806 4.806 4.822 0 0 0 0 4.822 4.822 4.85 0 0 0 0 4.85 4.85

4.850 OK 4.773 0 0 0 0 4.773 4.773 4.76 0 0 0 0 4.76 4.76 4.775 0 0 0 0 4.775 4.775 4.803 0 0 0 0 4.803 4.803

DiagL2b 0.00% 1.592 OK 1.467 0 0 0 0 1.467 1.467 1.462 0 0 0 0 1.462 1.462 1.492 0 0 0 0 1.492 1.492 1.525 0 0 0 0 1.525 1.525

1.545 OK 1.42 0 0 0 0 1.42 1.42 1.415 0 0 0 0 1.415 1.415 1.446 0 0 0 0 1.446 1.446 1.478 0 0 0 0 1.478 1.478

DiagL3a 0.00% 1.419 OK 1.386 0 0 0 0 1.386 1.386 1.383 0 0 0 0 1.383 1.383 1.419 0 0 0 0 1.419 1.419 1.374 0 0 0 0 1.374 1.374

1.372 OK 1.339 0 0 0 0 1.339 1.339 1.336 0 0 0 0 1.336 1.336 1.372 0 0 0 0 1.372 1.372 1.327 0 0 0 0 1.327 1.327

DiagL3b 0.00% 4.243 OK 4.233 0 0 0 0 4.233 4.233 4.223 0 0 0 0 4.223 4.223 4.243 0 0 0 0 4.243 4.243 4.194 0 0 0 0 4.194 4.194

4.197 OK 4.187 0 0 0 0 4.187 4.187 4.176 0 0 0 0 4.176 4.176 4.197 0 0 0 0 4.197 4.197 4.147 0 0 0 0 4.147 4.147

DiagL4a 0.00% 2.001 OK 1.955 0 0 0 0 1.955 1.955 1.952 0 0 0 0 1.952 1.952 1.859 0 0 0 0 1.859 1.859 1.903 0 0 0 0 1.903 1.903

1.954 OK 1.908 0 0 0 0 1.908 1.908 1.905 0 0 0 0 1.905 1.905 1.812 0 0 0 0 1.812 1.812 1.856 0 0 0 0 1.856 1.856

DiagL4b 0.00% 4.802 OK 4.802 0 0 0 0 4.802 4.802 4.792 0 0 0 0 4.792 4.792 4.683 0 0 0 0 4.683 4.683 4.723 0 0 0 0 4.723 4.723

4.756 OK 4.756 0 0 0 0 4.756 4.756 4.745 0 0 0 0 4.745 4.745 4.637 0 0 0 0 4.637 4.637 4.676 0 0 0 0 4.676 4.676



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

ColBL1 0.00%

ColBL2 0.00%

ColBL3 0.00%

ColBL4 0.00%

ColBL5 0.00%

ColBL6 0.00%

CapBL 0.00%

.

ColBR1 0.00%

ColBR2 0.00%

ColBR3 0.00%

ColBR4 0.00%

ColBR5 0.00%

ColBR6 0.00%

CapBR 0.00%

HBrB1L 0.00%

HBrB1R 0.00%

HBrB2L 0.00%

HBrB2R 0.00%

HBrB3L 0.00%

HBrB3R 0.00%

VBrB1 0.00%

VBrB2 0.00%

VBrB3 0.00%

VBrB4 0.00%

DiagB1a 0.00%

DiagB1b 0.00%

DiagB2a 0.00%

DiagB2b 0.00%

DiagB3a 0.00%

DiagB3b 0.00%

DiagB4a 0.00%

DiagB4b 0.00%

CapBmBk 0.00%

ColFL1 0.00%

ColFL2 0.00%

Capacity

Reduction

Strength III Analysis - 30 degree wind Strength III Analysis - 45 degree wind Strength III Analysis - 60 degree wind Strength V Analysis - 0 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

10.23 4.54 -4.54 1.748 -1.748 16.518 3.942 10.167 4.37 -4.37 1.576 -1.576 16.113 4.221 10.092 4.107 -4.107 1.447 -1.447 15.646 4.538 10.339 4.724 -4.724 2.166 -2.166 17.229 3.449

10.223 0.01 -0.01 0.387 -0.387 10.62 9.826 10.159 -0.086 0.086 0.292 -0.292 10.365 9.953 10.084 -0.263 0.263 0.222 -0.222 10.043 10.125 10.332 0.111 -0.111 0.626 -0.626 11.069 9.595

9.232 0.01 -0.01 0.387 -0.387 9.629 8.835 9.175 -0.086 0.086 0.292 -0.292 9.381 8.969 9.103 -0.263 0.263 0.222 -0.222 9.062 9.144 9.332 0.111 -0.111 0.626 -0.626 10.069 8.595

9.225 -0.098 0.098 -0.844 0.844 8.283 10.167 9.167 -0.161 0.161 -0.872 0.872 8.134 10.2 9.096 -0.284 0.284 -0.891 0.891 7.921 10.271 9.325 -0.029 0.029 -0.759 0.759 8.537 10.113

8.085 -0.098 0.098 -0.844 0.844 7.143 9.027 8.038 -0.161 0.161 -0.872 0.872 7.005 9.071 7.978 -0.284 0.284 -0.891 0.891 6.803 9.153 8.164 -0.029 0.029 -0.759 0.759 7.376 8.952

7.998 -0.531 0.531 0.972 -0.972 8.439 7.557 7.951 -0.373 0.373 1.012 -1.012 8.59 7.312 7.891 -0.025 0.025 1.044 -1.044 8.91 6.872 8.078 -0.718 0.718 0.83 -0.83 8.19 7.966

7.899 -0.531 0.531 0.972 -0.972 8.34 7.458 7.868 -0.373 0.373 1.013 -1.013 8.508 7.228 7.834 -0.025 0.025 1.044 -1.044 8.853 6.815 7.965 -0.718 0.718 0.83 -0.83 8.077 7.853

7.892 -0.308 0.308 1.082 -1.082 8.666 7.118 7.861 -0.205 0.205 1.113 -1.113 8.769 6.953 7.827 0.021 -0.021 1.138 -1.138 8.986 6.668 7.958 -0.429 0.429 0.959 -0.959 8.488 7.428

7.909 -0.308 0.308 1.082 -1.082 8.683 7.135 7.891 -0.205 0.205 1.113 -1.113 8.799 6.983 7.864 0.021 -0.021 1.138 -1.138 9.023 6.705 7.939 -0.429 0.429 0.959 -0.959 8.469 7.409

7.822 3.333 -3.333 -3.515 3.515 7.64 8.004 7.804 2.59 -2.59 -3.784 3.784 6.61 8.998 7.778 1.103 -1.103 -3.986 3.986 4.895 10.661 7.852 4.169 -4.169 -2.703 2.703 9.318 6.386

8.537 3.333 -3.333 -3.515 3.515 8.355 8.719 8.532 2.59 -2.59 -3.784 3.784 7.338 9.726 8.53 1.103 -1.103 -3.986 3.986 5.647 11.413 8.556 4.169 -4.169 -2.703 2.703 10.022 7.09

8.53 3.508 -3.508 -3.925 3.925 8.113 8.947 8.525 2.766 -2.766 -4.233 4.233 7.058 9.992 8.522 1.279 -1.279 -4.464 4.464 5.337 11.707 8.549 4.343 -4.343 -3 3 9.892 7.206

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8.983 -2.828 2.828 1.496 -1.496 7.651 10.315 8.987 -2.979 2.979 1.335 -1.335 7.343 10.631 9.019 -3.229 3.229 1.229 -1.229 7.019 11.019 9.027 -2.691 2.691 1.908 -1.908 8.244 9.81

8.975 1.022 -1.022 0.285 -0.285 10.282 7.668 8.979 0.924 -0.924 0.194 -0.194 10.097 7.861 9.011 0.745 -0.745 0.132 -0.132 9.888 8.134 9.019 1.129 -1.129 0.523 -0.523 10.671 7.367

8.027 1.022 -1.022 0.285 -0.285 9.334 6.72 8.029 0.924 -0.924 0.194 -0.194 9.147 6.911 8.061 0.745 -0.745 0.132 -0.132 8.938 7.184 8.067 1.129 -1.129 0.523 -0.523 9.719 6.415

8.02 0.801 -0.801 -0.81 0.81 8.011 8.029 8.022 0.735 -0.735 -0.841 0.841 7.916 8.128 8.054 0.61 -0.61 -0.865 0.865 7.799 8.309 8.06 0.875 -0.875 -0.723 0.723 8.212 7.908

6.986 0.801 -0.801 -0.81 0.81 6.977 6.995 6.992 0.735 -0.735 -0.841 0.841 6.886 7.098 7.024 0.61 -0.61 -0.865 0.865 6.769 7.279 7.012 0.875 -0.875 -0.723 0.723 7.164 6.86

6.899 -1.036 1.036 0.938 -0.938 6.801 6.997 6.906 -0.876 0.876 0.98 -0.98 7.01 6.802 6.937 -0.528 0.528 1.012 -1.012 7.421 6.453 6.926 -1.225 1.225 0.797 -0.797 6.498 7.354

6.979 -1.036 1.036 0.938 -0.938 6.881 7.077 6.967 -0.876 0.876 0.98 -0.98 7.071 6.863 6.97 -0.528 0.528 1.012 -1.012 7.454 6.486 7.026 -1.225 1.225 0.797 -0.797 6.598 7.454

6.972 -0.703 0.703 1.043 -1.043 7.312 6.632 6.96 -0.599 0.599 1.075 -1.075 7.436 6.484 6.963 -0.373 0.373 1.102 -1.102 7.692 6.234 7.019 -0.826 0.826 0.92 -0.92 7.113 6.925

6.971 -0.703 0.703 1.043 -1.043 7.311 6.631 6.976 -0.599 0.599 1.075 -1.075 7.452 6.5 6.993 -0.373 0.373 1.102 -1.102 7.722 6.264 6.977 -0.826 0.826 0.92 -0.92 7.071 6.883

6.885 4.296 -4.296 -3.516 3.516 7.665 6.105 6.89 3.551 -3.551 -3.784 3.784 6.657 7.123 6.907 2.063 -2.063 -3.986 3.986 4.984 8.83 6.89 5.134 -5.134 -2.704 2.704 9.32 4.46

7.737 4.296 -4.296 -3.516 3.516 8.517 6.957 7.727 3.551 -3.551 -3.784 3.784 7.494 7.96 7.718 2.063 -2.063 -3.986 3.986 5.795 9.641 7.76 5.134 -5.134 -2.704 2.704 10.19 5.33

7.73 4.11 -4.11 -3.922 3.922 7.918 7.542 7.72 3.366 -3.366 -4.23 4.23 6.856 8.584 7.711 1.879 -1.879 -4.462 4.462 5.128 10.294 7.753 4.947 -4.947 -2.998 2.998 9.702 5.804

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819 -0.828 0 0 0 0 -0.828 -0.828

-0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819 -0.828 0 0 0 0 -0.828 -0.828

-0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819 -0.828 0 0 0 0 -0.828 -0.828

-0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819 -0.828 0 0 0 0 -0.828 -0.828

-1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179 -1.189 0 0 0 0 -1.189 -1.189

-1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179 -1.189 0 0 0 0 -1.189 -1.189

-1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179 -1.189 0 0 0 0 -1.189 -1.189

-1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179 -1.189 0 0 0 0 -1.189 -1.189

-1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896 -1.907 0 0 0 0 -1.907 -1.907

-1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896 -1.907 0 0 0 0 -1.907 -1.907

-1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896 -1.907 0 0 0 0 -1.907 -1.907

-1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896 -1.907 0 0 0 0 -1.907 -1.907

-0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

-0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

4.042 0 0 0 0 4.042 4.042 4.034 0 0 0 0 4.034 4.034 4.028 0 0 0 0 4.028 4.028 4.062 0 0 0 0 4.062 4.062

3.995 0 0 0 0 3.995 3.995 3.987 0 0 0 0 3.987 3.987 3.982 0 0 0 0 3.982 3.982 4.015 0 0 0 0 4.015 4.015

3.92 0 0 0 0 3.92 3.92 3.913 0 0 0 0 3.913 3.913 3.907 0 0 0 0 3.907 3.907 3.94 0 0 0 0 3.94 3.94

3.873 0 0 0 0 3.873 3.873 3.866 0 0 0 0 3.866 3.866 3.86 0 0 0 0 3.86 3.86 3.894 0 0 0 0 3.894 3.894

0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

4.499 0 0 0 0 4.499 4.499 4.471 0 0 0 0 4.471 4.471 4.454 0 0 0 0 4.454 4.454 4.539 0 0 0 0 4.539 4.539

4.453 0 0 0 0 4.453 4.453 4.424 0 0 0 0 4.424 4.424 4.407 0 0 0 0 4.407 4.407 4.493 0 0 0 0 4.493 4.493

1.246 0 0 0 0 1.246 1.246 1.224 0 0 0 0 1.224 1.224 1.211 0 0 0 0 1.211 1.211 1.271 0 0 0 0 1.271 1.271

1.2 0 0 0 0 1.2 1.2 1.177 0 0 0 0 1.177 1.177 1.164 0 0 0 0 1.164 1.164 1.224 0 0 0 0 1.224 1.224

4.306 0 0 0 0 4.306 4.306 4.313 0 0 0 0 4.313 4.313 4.315 0 0 0 0 4.315 4.315 4.323 0 0 0 0 4.323 4.323

4.259 0 0 0 0 4.259 4.259 4.266 0 0 0 0 4.266 4.266 4.268 0 0 0 0 4.268 4.268 4.276 0 0 0 0 4.276 4.276

1.053 0 0 0 0 1.053 1.053 1.066 0 0 0 0 1.066 1.066 1.072 0 0 0 0 1.072 1.072 1.055 0 0 0 0 1.055 1.055

1.007 0 0 0 0 1.007 1.007 1.019 0 0 0 0 1.019 1.019 1.025 0 0 0 0 1.025 1.025 1.008 0 0 0 0 1.008 1.008

1.349 0 0 0 0 1.349 1.349 1.288 0 0 0 0 1.288 1.288 1.172 0 0 0 0 1.172 1.172 1.414 0 0 0 0 1.414 1.414

1.302 0 0 0 0 1.302 1.302 1.241 0 0 0 0 1.241 1.241 1.126 0 0 0 0 1.126 1.126 1.367 0 0 0 0 1.367 1.367

4.077 0 0 0 0 4.077 4.077 4.011 0 0 0 0 4.011 4.011 3.891 0 0 0 0 3.891 3.891 4.158 0 0 0 0 4.158 4.158

4.031 0 0 0 0 4.031 4.031 3.964 0 0 0 0 3.964 3.964 3.844 0 0 0 0 3.844 3.844 4.111 0 0 0 0 4.111 4.111

0.714 0 0 0 0 0.714 0.714 0.777 0 0 0 0 0.777 0.777 0.894 0 0 0 0 0.894 0.894 0.645 0 0 0 0 0.645 0.645

0.667 0 0 0 0 0.667 0.667 0.73 0 0 0 0 0.73 0.73 0.847 0 0 0 0 0.847 0.847 0.598 0 0 0 0 0.598 0.598

3.443 0 0 0 0 3.443 3.443 3.5 0 0 0 0 3.5 3.5 3.613 0 0 0 0 3.613 3.613 3.389 0 0 0 0 3.389 3.389

3.396 0 0 0 0 3.396 3.396 3.453 0 0 0 0 3.453 3.453 3.566 0 0 0 0 3.566 3.566 3.342 0 0 0 0 3.342 3.342

-0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011

-0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011

9.476 4.348 -4.348 -3.037 3.037 10.787 8.165 9.47 4.194 -4.194 -3.194 3.194 10.47 8.47 9.435 3.942 -3.942 -3.298 3.298 10.079 8.791 9.437 4.487 -4.487 -2.634 2.634 11.29 7.584

9.469 0.025 -0.025 -1.329 1.329 8.165 10.773 9.462 -0.073 0.073 -1.418 1.418 7.971 10.953 9.428 -0.253 0.253 -1.479 1.479 7.696 11.16 9.429 0.133 -0.133 -1.094 1.094 8.468 10.39

8.526 0.025 -0.025 -1.329 1.329 7.222 9.83 8.521 -0.073 0.073 -1.418 1.418 7.03 10.012 8.487 -0.253 0.253 -1.479 1.479 6.755 10.219 8.489 0.133 -0.133 -1.094 1.094 7.528 9.45

8.519 -0.086 0.086 0.203 -0.203 8.636 8.402 8.514 -0.152 0.152 0.172 -0.172 8.534 8.494 8.48 -0.277 0.277 0.148 -0.148 8.351 8.609 8.482 -0.012 0.012 0.291 -0.291 8.761 8.203

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member Stress RISA Member Stress RISA Member Stress



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

Capacity

Reduction

ColFL3 0.00%

ColFL4 0.00%

ColFL5 0.00%

ColFL6 0.00%

CapFL 0.00%

ColFR1 0.00%

ColFR2 0.00%

ColFR3 0.00%

ColFR4 0.00%

ColFR5 0.00%

ColFR6 0.00%

CapFR 0.00%

HBrF1l 0.00%

HBrF1R 0.00%

HBrF2L 0.00%

HBrF2R 0.00%

HBrF3L 0.00%

HBrF3R 0.00%

VBrF1 0.00%

VBrF2 0.00%

VBrF3 0.00%

VBrF4 0.00%

DIagF1a 0.00%

DiagF1b 0.00%

DiagF2a 0.00%

DIagF2b 0.00%

DIagF3a 0.00%

DiagF3b 0.00%

DiagF4a 0.00%

DiagF4b 0.00%

CapBmFd 0.00%

LBrR1a 0.00%

LBrR1b 0.00%

LBrR2a 0.00%

LBrR2b 0.00%

LBrR3a 0.00%

Strength III Analysis - 30 degree wind Strength III Analysis - 45 degree wind Strength III Analysis - 60 degree wind Strength V Analysis - 0 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member Stress RISA Member Stress RISA Member Stress

7.372 -0.086 0.086 0.203 -0.203 7.489 7.255 7.364 -0.152 0.152 0.172 -0.172 7.384 7.344 7.331 -0.277 0.277 0.148 -0.148 7.202 7.46 7.349 -0.012 0.012 0.291 -0.291 7.628 7.07

7.286 -0.569 0.569 0.783 -0.783 7.5 7.072 7.278 -0.409 0.409 0.824 -0.824 7.693 6.863 7.244 -0.06 0.06 0.857 -0.857 8.041 6.447 7.263 -0.759 0.759 0.641 -0.641 7.145 7.381

7.191 -0.569 0.569 0.783 -0.783 7.405 6.977 7.201 -0.409 0.409 0.824 -0.824 7.616 6.786 7.197 -0.06 0.06 0.857 -0.857 7.994 6.4 7.147 -0.759 0.759 0.641 -0.641 7.029 7.265

7.184 -0.34 0.34 0.793 -0.793 7.637 6.731 7.194 -0.235 0.235 0.825 -0.825 7.784 6.604 7.19 -0.009 0.009 0.851 -0.851 8.032 6.348 7.14 -0.463 0.463 0.669 -0.669 7.346 6.934

7.052 -0.34 0.34 0.793 -0.793 7.505 6.599 7.046 -0.235 0.235 0.825 -0.825 7.636 6.456 7.028 -0.009 0.009 0.851 -0.851 7.87 6.186 7.047 -0.463 0.463 0.669 -0.669 7.253 6.841

6.965 3.383 -3.383 -3.537 3.537 6.811 7.119 6.96 2.635 -2.635 -3.805 3.805 5.79 8.13 6.942 1.143 -1.143 -4.007 4.007 4.078 9.806 6.961 4.225 -4.225 -2.725 2.725 8.461 5.461

7.622 3.383 -3.383 -3.537 3.537 7.468 7.776 7.631 2.635 -2.635 -3.805 3.805 6.461 8.801 7.64 1.143 -1.143 -4.007 4.007 4.776 10.504 7.6 4.225 -4.225 -2.725 2.725 9.1 6.1

7.615 3.539 -3.539 -3.925 3.925 7.229 8.001 7.624 2.794 -2.794 -4.233 4.233 6.185 9.063 7.633 1.305 -1.305 -4.464 4.464 4.474 10.792 7.593 4.378 -4.378 -3 3 8.971 6.215

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8.878 -2.639 2.639 -2.837 2.837 3.402 14.354 8.944 -2.81 2.81 -3.013 3.013 3.121 14.767 9.022 -3.076 3.076 -3.145 3.145 2.801 15.243 8.765 -2.452 2.452 -2.41 2.41 3.903 13.627

8.87 0.984 -0.984 -1.269 1.269 8.585 9.155 8.936 0.888 -0.888 -1.365 1.365 8.459 9.413 9.014 0.71 -0.71 -1.437 1.437 8.287 9.741 8.757 1.085 -1.085 -1.025 1.025 8.817 8.697

7.972 0.984 -0.984 -1.269 1.269 7.687 8.257 8.032 0.888 -0.888 -1.365 1.365 7.555 8.509 8.105 0.71 -0.71 -1.437 1.437 7.378 8.832 7.867 1.085 -1.085 -1.025 1.025 7.927 7.807

7.965 0.765 -0.765 0.137 -0.137 8.867 7.063 8.025 0.701 -0.701 0.109 -0.109 8.835 7.215 8.098 0.578 -0.578 0.09 -0.09 8.766 7.43 7.86 0.834 -0.834 0.221 -0.221 8.915 6.805

6.923 0.765 -0.765 0.137 -0.137 7.825 6.021 6.972 0.701 -0.701 0.109 -0.109 7.782 6.162 7.034 0.578 -0.578 0.09 -0.09 7.702 6.366 6.84 0.834 -0.834 0.221 -0.221 7.895 5.785

6.837 -1.043 1.043 0.769 -0.769 6.563 7.111 6.885 -0.884 0.884 0.81 -0.81 6.811 6.959 6.948 -0.535 0.535 0.843 -0.843 7.256 6.64 6.754 -1.23 1.23 0.626 -0.626 6.15 7.358

6.927 -1.043 1.043 0.769 -0.769 6.653 7.201 6.959 -0.884 0.884 0.81 -0.81 6.885 7.033 6.994 -0.535 0.535 0.843 -0.843 7.302 6.686 6.858 -1.23 1.23 0.626 -0.626 6.254 7.462

6.92 -0.711 0.711 0.783 -0.783 6.992 6.848 6.952 -0.607 0.607 0.815 -0.815 7.16 6.744 6.987 -0.381 0.381 0.841 -0.841 7.447 6.527 6.851 -0.832 0.832 0.659 -0.659 6.678 7.024

6.768 -0.711 0.711 0.783 -0.783 6.84 6.696 6.786 -0.607 0.607 0.815 -0.815 6.994 6.578 6.813 -0.381 0.381 0.841 -0.841 7.273 6.353 6.736 -0.832 0.832 0.659 -0.659 6.563 6.909

6.681 4.279 -4.279 -3.542 3.542 7.418 5.944 6.7 3.532 -3.532 -3.814 3.814 6.418 6.982 6.727 2.041 -2.041 -4.018 4.018 4.75 8.704 6.65 5.117 -5.117 -2.724 2.724 9.043 4.257

7.479 4.279 -4.279 -3.542 3.542 8.216 6.742 7.485 3.532 -3.532 -3.814 3.814 7.203 7.767 7.487 2.041 -2.041 -4.018 4.018 5.51 9.464 7.46 5.117 -5.117 -2.724 2.724 9.853 5.067

7.472 4.094 -4.094 -3.93 3.93 7.636 7.308 7.478 3.35 -3.35 -4.241 4.241 6.587 8.369 7.48 1.863 -1.863 -4.475 4.475 4.868 10.092 7.452 4.93 -4.93 -2.998 2.998 9.384 5.52

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-0.78 0 0 0 0 -0.78 -0.78 -0.782 0 0 0 0 -0.782 -0.782 -0.783 0 0 0 0 -0.783 -0.783 -0.775 0 0 0 0 -0.775 -0.775

-0.78 0 0 0 0 -0.78 -0.78 -0.782 0 0 0 0 -0.782 -0.782 -0.783 0 0 0 0 -0.783 -0.783 -0.775 0 0 0 0 -0.775 -0.775

-0.78 0 0 0 0 -0.78 -0.78 -0.782 0 0 0 0 -0.782 -0.782 -0.783 0 0 0 0 -0.783 -0.783 -0.775 0 0 0 0 -0.775 -0.775

-0.78 0 0 0 0 -0.78 -0.78 -0.782 0 0 0 0 -0.782 -0.782 -0.783 0 0 0 0 -0.783 -0.783 -0.775 0 0 0 0 -0.775 -0.775

-1.112 0 0 0 0 -1.112 -1.112 -1.114 0 0 0 0 -1.114 -1.114 -1.116 0 0 0 0 -1.116 -1.116 -1.106 0 0 0 0 -1.106 -1.106

-1.112 0 0 0 0 -1.112 -1.112 -1.114 0 0 0 0 -1.114 -1.114 -1.116 0 0 0 0 -1.116 -1.116 -1.106 0 0 0 0 -1.106 -1.106

-1.112 0 0 0 0 -1.112 -1.112 -1.114 0 0 0 0 -1.114 -1.114 -1.116 0 0 0 0 -1.116 -1.116 -1.106 0 0 0 0 -1.106 -1.106

-1.112 0 0 0 0 -1.112 -1.112 -1.114 0 0 0 0 -1.114 -1.114 -1.116 0 0 0 0 -1.116 -1.116 -1.106 0 0 0 0 -1.106 -1.106

-1.767 0 0 0 0 -1.767 -1.767 -1.769 0 0 0 0 -1.769 -1.769 -1.771 0 0 0 0 -1.771 -1.771 -1.76 0 0 0 0 -1.76 -1.76

-1.767 0 0 0 0 -1.767 -1.767 -1.769 0 0 0 0 -1.769 -1.769 -1.771 0 0 0 0 -1.771 -1.771 -1.76 0 0 0 0 -1.76 -1.76

-1.767 0 0 0 0 -1.767 -1.767 -1.769 0 0 0 0 -1.769 -1.769 -1.771 0 0 0 0 -1.771 -1.771 -1.76 0 0 0 0 -1.76 -1.76

-1.767 0 0 0 0 -1.767 -1.767 -1.769 0 0 0 0 -1.769 -1.769 -1.771 0 0 0 0 -1.771 -1.771 -1.76 0 0 0 0 -1.76 -1.76

-0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

-0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

3.804 0 0 0 0 3.804 3.804 3.812 0 0 0 0 3.812 3.812 3.817 0 0 0 0 3.817 3.817 3.784 0 0 0 0 3.784 3.784

3.758 0 0 0 0 3.758 3.758 3.765 0 0 0 0 3.765 3.765 3.771 0 0 0 0 3.771 3.771 3.737 0 0 0 0 3.737 3.737

3.683 0 0 0 0 3.683 3.683 3.691 0 0 0 0 3.691 3.691 3.696 0 0 0 0 3.696 3.696 3.663 0 0 0 0 3.663 3.663

3.636 0 0 0 0 3.636 3.636 3.644 0 0 0 0 3.644 3.644 3.649 0 0 0 0 3.649 3.649 3.616 0 0 0 0 3.616 3.616

0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

4.278 0 0 0 0 4.278 4.278 4.27 0 0 0 0 4.27 4.27 4.267 0 0 0 0 4.267 4.267 4.263 0 0 0 0 4.263 4.263

4.232 0 0 0 0 4.232 4.232 4.224 0 0 0 0 4.224 4.224 4.221 0 0 0 0 4.221 4.221 4.216 0 0 0 0 4.216 4.216

1.205 0 0 0 0 1.205 1.205 1.191 0 0 0 0 1.191 1.191 1.184 0 0 0 0 1.184 1.184 1.205 0 0 0 0 1.205 1.205

1.158 0 0 0 0 1.158 1.158 1.144 0 0 0 0 1.144 1.144 1.137 0 0 0 0 1.137 1.137 1.158 0 0 0 0 1.158 1.158

4.073 0 0 0 0 4.073 4.073 4.102 0 0 0 0 4.102 4.102 4.121 0 0 0 0 4.121 4.121 4.032 0 0 0 0 4.032 4.032

4.026 0 0 0 0 4.026 4.026 4.056 0 0 0 0 4.056 4.056 4.074 0 0 0 0 4.074 4.074 3.985 0 0 0 0 3.985 3.985

1 0 0 0 0 1 1 1.023 0 0 0 0 1.023 1.023 1.038 0 0 0 0 1.038 1.038 0.974 0 0 0 0 0.974 0.974

0.953 0 0 0 0 0.953 0.953 0.976 0 0 0 0 0.976 0.976 0.991 0 0 0 0 0.991 0.991 0.927 0 0 0 0 0.927 0.927

1.277 0 0 0 0 1.277 1.277 1.213 0 0 0 0 1.213 1.213 1.095 0 0 0 0 1.095 1.095 1.348 0 0 0 0 1.348 1.348

1.231 0 0 0 0 1.231 1.231 1.167 0 0 0 0 1.167 1.167 1.048 0 0 0 0 1.048 1.048 1.301 0 0 0 0 1.301 1.301

3.827 0 0 0 0 3.827 3.827 3.768 0 0 0 0 3.768 3.768 3.654 0 0 0 0 3.654 3.654 3.882 0 0 0 0 3.882 3.882

3.78 0 0 0 0 3.78 3.78 3.722 0 0 0 0 3.722 3.722 3.607 0 0 0 0 3.607 3.607 3.835 0 0 0 0 3.835 3.835

0.625 0 0 0 0 0.625 0.625 0.687 0 0 0 0 0.687 0.687 0.805 0 0 0 0 0.805 0.805 0.559 0 0 0 0 0.559 0.559

0.578 0 0 0 0 0.578 0.578 0.641 0 0 0 0 0.641 0.641 0.758 0 0 0 0 0.758 0.758 0.512 0 0 0 0 0.512 0.512

3.175 0 0 0 0 3.175 3.175 3.243 0 0 0 0 3.243 3.243 3.364 0 0 0 0 3.364 3.364 3.093 0 0 0 0 3.093 3.093

3.128 0 0 0 0 3.128 3.128 3.196 0 0 0 0 3.196 3.196 3.317 0 0 0 0 3.317 3.317 3.046 0 0 0 0 3.046 3.046

-0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01

-0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01 -0.01 0 0 0 0 -0.01 -0.01

-1.281 0 0 0 0 -1.281 -1.281 -1.286 0 0 0 0 -1.286 -1.286 -1.293 0 0 0 0 -1.293 -1.293 -1.277 0 0 0 0 -1.277 -1.277

-1.281 0 0 0 0 -1.281 -1.281 -1.286 0 0 0 0 -1.286 -1.286 -1.293 0 0 0 0 -1.293 -1.293 -1.277 0 0 0 0 -1.277 -1.277

-1.281 0 0 0 0 -1.281 -1.281 -1.286 0 0 0 0 -1.286 -1.286 -1.293 0 0 0 0 -1.293 -1.293 -1.277 0 0 0 0 -1.277 -1.277

-1.281 0 0 0 0 -1.281 -1.281 -1.286 0 0 0 0 -1.286 -1.286 -1.293 0 0 0 0 -1.293 -1.293 -1.277 0 0 0 0 -1.277 -1.277

-1.095 0 0 0 0 -1.095 -1.095 -1.098 0 0 0 0 -1.098 -1.098 -1.103 0 0 0 0 -1.103 -1.103 -1.092 0 0 0 0 -1.092 -1.092

-1.095 0 0 0 0 -1.095 -1.095 -1.098 0 0 0 0 -1.098 -1.098 -1.103 0 0 0 0 -1.103 -1.103 -1.092 0 0 0 0 -1.092 -1.092

-1.095 0 0 0 0 -1.095 -1.095 -1.098 0 0 0 0 -1.098 -1.098 -1.103 0 0 0 0 -1.103 -1.103 -1.092 0 0 0 0 -1.092 -1.092

-1.095 0 0 0 0 -1.095 -1.095 -1.098 0 0 0 0 -1.098 -1.098 -1.103 0 0 0 0 -1.103 -1.103 -1.092 0 0 0 0 -1.092 -1.092

-1.532 0 0 0 0 -1.532 -1.532 -1.535 0 0 0 0 -1.535 -1.535 -1.541 0 0 0 0 -1.541 -1.541 -1.528 0 0 0 0 -1.528 -1.528

-1.532 0 0 0 0 -1.532 -1.532 -1.535 0 0 0 0 -1.535 -1.535 -1.541 0 0 0 0 -1.541 -1.541 -1.528 0 0 0 0 -1.528 -1.528



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

Capacity

Reduction

LBrR3b 0.00%

VBrR1 0.00%

VBrR2 0.00%

VBrR3 0.00%

VBrR4 0.00%

DIagR1a 0.00%

DiagR1b 0.00%

DiagR2a 0.00%

DiagR2b 0.00%

DiagR3a 0.00%

DiagR3b 0.00%

DiagR4a 0.00%

DiagR4b 0.00%

LBrL1a 0.00%

LBrL1b 0.00%

LBrL2a 0.00%

LBrL2b 0.00%

LBrL3a 0.00%

LBrL3b 0.00%

VBrL1 0.00%

VBrL2 0.00%

VBrL3 0.00%

VBrL4 0.00%

DiagL1a 0.00%

DiagL1b 0.00%

DiagL2a 0.00%

DiagL2b 0.00%

DiagL3a 0.00%

DiagL3b 0.00%

DiagL4a 0.00%

DiagL4b 0.00%

Strength III Analysis - 30 degree wind Strength III Analysis - 45 degree wind Strength III Analysis - 60 degree wind Strength V Analysis - 0 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress RISA Member Stress RISA Member Stress RISA Member Stress

-1.532 0 0 0 0 -1.532 -1.532 -1.535 0 0 0 0 -1.535 -1.535 -1.541 0 0 0 0 -1.541 -1.541 -1.528 0 0 0 0 -1.528 -1.528

-1.532 0 0 0 0 -1.532 -1.532 -1.535 0 0 0 0 -1.535 -1.535 -1.541 0 0 0 0 -1.541 -1.541 -1.528 0 0 0 0 -1.528 -1.528

-0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

-0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

4.041 0 0 0 0 4.041 4.041 4.051 0 0 0 0 4.051 4.051 4.07 0 0 0 0 4.07 4.07 4.03 0 0 0 0 4.03 4.03

3.994 0 0 0 0 3.994 3.994 4.005 0 0 0 0 4.005 4.005 4.023 0 0 0 0 4.023 4.023 3.983 0 0 0 0 3.983 3.983

3.907 0 0 0 0 3.907 3.907 3.917 0 0 0 0 3.917 3.917 3.936 0 0 0 0 3.936 3.936 3.896 0 0 0 0 3.896 3.896

3.86 0 0 0 0 3.86 3.86 3.87 0 0 0 0 3.87 3.87 3.889 0 0 0 0 3.889 3.889 3.849 0 0 0 0 3.849 3.849

0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

4.393 0 0 0 0 4.393 4.393 4.374 0 0 0 0 4.374 4.374 4.377 0 0 0 0 4.377 4.377 4.454 0 0 0 0 4.454 4.454

4.346 0 0 0 0 4.346 4.346 4.327 0 0 0 0 4.327 4.327 4.33 0 0 0 0 4.33 4.33 4.407 0 0 0 0 4.407 4.407

1.347 0 0 0 0 1.347 1.347 1.321 0 0 0 0 1.321 1.321 1.31 0 0 0 0 1.31 1.31 1.416 0 0 0 0 1.416 1.416

1.3 0 0 0 0 1.3 1.3 1.274 0 0 0 0 1.274 1.274 1.263 0 0 0 0 1.263 1.263 1.369 0 0 0 0 1.369 1.369

4.426 0 0 0 0 4.426 4.426 4.474 0 0 0 0 4.474 4.474 4.523 0 0 0 0 4.523 4.523 4.334 0 0 0 0 4.334 4.334

4.379 0 0 0 0 4.379 4.379 4.428 0 0 0 0 4.428 4.428 4.476 0 0 0 0 4.476 4.476 4.287 0 0 0 0 4.287 4.287

1.38 0 0 0 0 1.38 1.38 1.421 0 0 0 0 1.421 1.421 1.457 0 0 0 0 1.457 1.457 1.296 0 0 0 0 1.296 1.296

1.333 0 0 0 0 1.333 1.333 1.374 0 0 0 0 1.374 1.374 1.41 0 0 0 0 1.41 1.41 1.249 0 0 0 0 1.249 1.249

1.227 0 0 0 0 1.227 1.227 1.195 0 0 0 0 1.195 1.195 1.171 0 0 0 0 1.171 1.171 1.32 0 0 0 0 1.32 1.32

1.181 0 0 0 0 1.181 1.181 1.148 0 0 0 0 1.148 1.148 1.124 0 0 0 0 1.124 1.124 1.273 0 0 0 0 1.273 1.273

3.768 0 0 0 0 3.768 3.768 3.743 0 0 0 0 3.743 3.743 3.732 0 0 0 0 3.732 3.732 3.853 0 0 0 0 3.853 3.853

3.721 0 0 0 0 3.721 3.721 3.696 0 0 0 0 3.696 3.696 3.686 0 0 0 0 3.686 3.686 3.806 0 0 0 0 3.806 3.806

1.85 0 0 0 0 1.85 1.85 1.883 0 0 0 0 1.883 1.883 1.908 0 0 0 0 1.908 1.908 1.757 0 0 0 0 1.757 1.757

1.803 0 0 0 0 1.803 1.803 1.836 0 0 0 0 1.836 1.836 1.861 0 0 0 0 1.861 1.861 1.71 0 0 0 0 1.71 1.71

4.39 0 0 0 0 4.39 4.39 4.431 0 0 0 0 4.431 4.431 4.469 0 0 0 0 4.469 4.469 4.29 0 0 0 0 4.29 4.29

4.343 0 0 0 0 4.343 4.343 4.384 0 0 0 0 4.384 4.384 4.422 0 0 0 0 4.422 4.422 4.243 0 0 0 0 4.243 4.243

-1.415 0 0 0 0 -1.415 -1.415 -1.411 0 0 0 0 -1.411 -1.411 -1.403 0 0 0 0 -1.403 -1.403 -1.42 0 0 0 0 -1.42 -1.42

-1.415 0 0 0 0 -1.415 -1.415 -1.411 0 0 0 0 -1.411 -1.411 -1.403 0 0 0 0 -1.403 -1.403 -1.42 0 0 0 0 -1.42 -1.42

-1.415 0 0 0 0 -1.415 -1.415 -1.411 0 0 0 0 -1.411 -1.411 -1.403 0 0 0 0 -1.403 -1.403 -1.42 0 0 0 0 -1.42 -1.42

-1.415 0 0 0 0 -1.415 -1.415 -1.411 0 0 0 0 -1.411 -1.411 -1.403 0 0 0 0 -1.403 -1.403 -1.42 0 0 0 0 -1.42 -1.42

-1.204 0 0 0 0 -1.204 -1.204 -1.201 0 0 0 0 -1.201 -1.201 -1.196 0 0 0 0 -1.196 -1.196 -1.207 0 0 0 0 -1.207 -1.207

-1.204 0 0 0 0 -1.204 -1.204 -1.201 0 0 0 0 -1.201 -1.201 -1.196 0 0 0 0 -1.196 -1.196 -1.207 0 0 0 0 -1.207 -1.207

-1.204 0 0 0 0 -1.204 -1.204 -1.201 0 0 0 0 -1.201 -1.201 -1.196 0 0 0 0 -1.196 -1.196 -1.207 0 0 0 0 -1.207 -1.207

-1.204 0 0 0 0 -1.204 -1.204 -1.201 0 0 0 0 -1.201 -1.201 -1.196 0 0 0 0 -1.196 -1.196 -1.207 0 0 0 0 -1.207 -1.207

-1.672 0 0 0 0 -1.672 -1.672 -1.669 0 0 0 0 -1.669 -1.669 -1.664 0 0 0 0 -1.664 -1.664 -1.675 0 0 0 0 -1.675 -1.675

-1.672 0 0 0 0 -1.672 -1.672 -1.669 0 0 0 0 -1.669 -1.669 -1.664 0 0 0 0 -1.664 -1.664 -1.675 0 0 0 0 -1.675 -1.675

-1.672 0 0 0 0 -1.672 -1.672 -1.669 0 0 0 0 -1.669 -1.669 -1.664 0 0 0 0 -1.664 -1.664 -1.675 0 0 0 0 -1.675 -1.675

-1.672 0 0 0 0 -1.672 -1.672 -1.669 0 0 0 0 -1.669 -1.669 -1.664 0 0 0 0 -1.664 -1.664 -1.675 0 0 0 0 -1.675 -1.675

-0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088 -0.088 0 0 0 0 -0.088 -0.088

-0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134 -0.134 0 0 0 0 -0.134 -0.134

4.431 0 0 0 0 4.431 4.431 4.42 0 0 0 0 4.42 4.42 4.402 0 0 0 0 4.402 4.402 4.442 0 0 0 0 4.442 4.442

4.384 0 0 0 0 4.384 4.384 4.374 0 0 0 0 4.374 4.374 4.355 0 0 0 0 4.355 4.355 4.395 0 0 0 0 4.395 4.395

4.297 0 0 0 0 4.297 4.297 4.286 0 0 0 0 4.286 4.286 4.267 0 0 0 0 4.267 4.267 4.308 0 0 0 0 4.308 4.308

4.25 0 0 0 0 4.25 4.25 4.239 0 0 0 0 4.239 4.239 4.221 0 0 0 0 4.221 4.221 4.261 0 0 0 0 4.261 4.261

0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134 0.134 0 0 0 0 0.134 0.134

0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088 0.088 0 0 0 0 0.088 0.088

4.854 0 0 0 0 4.854 4.854 4.807 0 0 0 0 4.807 4.807 4.759 0 0 0 0 4.759 4.759 4.943 0 0 0 0 4.943 4.943

4.807 0 0 0 0 4.807 4.807 4.76 0 0 0 0 4.76 4.76 4.712 0 0 0 0 4.712 4.712 4.896 0 0 0 0 4.896 4.896

1.532 0 0 0 0 1.532 1.532 1.493 0 0 0 0 1.493 1.493 1.458 0 0 0 0 1.458 1.458 1.613 0 0 0 0 1.613 1.613

1.486 0 0 0 0 1.486 1.486 1.446 0 0 0 0 1.446 1.446 1.411 0 0 0 0 1.411 1.411 1.566 0 0 0 0 1.566 1.566

4.879 0 0 0 0 4.879 4.879 4.896 0 0 0 0 4.896 4.896 4.893 0 0 0 0 4.893 4.893 4.822 0 0 0 0 4.822 4.822

4.833 0 0 0 0 4.833 4.833 4.85 0 0 0 0 4.85 4.85 4.846 0 0 0 0 4.846 4.846 4.775 0 0 0 0 4.775 4.775

1.558 0 0 0 0 1.558 1.558 1.582 0 0 0 0 1.582 1.582 1.592 0 0 0 0 1.592 1.592 1.492 0 0 0 0 1.492 1.492

1.511 0 0 0 0 1.511 1.511 1.535 0 0 0 0 1.535 1.535 1.545 0 0 0 0 1.545 1.545 1.446 0 0 0 0 1.446 1.446

1.33 0 0 0 0 1.33 1.33 1.298 0 0 0 0 1.298 1.298 1.274 0 0 0 0 1.274 1.274 1.419 0 0 0 0 1.419 1.419

1.283 0 0 0 0 1.283 1.283 1.251 0 0 0 0 1.251 1.251 1.227 0 0 0 0 1.227 1.227 1.372 0 0 0 0 1.372 1.372

4.146 0 0 0 0 4.146 4.146 4.107 0 0 0 0 4.107 4.107 4.07 0 0 0 0 4.07 4.07 4.243 0 0 0 0 4.243 4.243

4.1 0 0 0 0 4.1 4.1 4.061 0 0 0 0 4.061 4.061 4.023 0 0 0 0 4.023 4.023 4.197 0 0 0 0 4.197 4.197

1.947 0 0 0 0 1.947 1.947 1.979 0 0 0 0 1.979 1.979 2.001 0 0 0 0 2.001 2.001 1.859 0 0 0 0 1.859 1.859

1.901 0 0 0 0 1.901 1.901 1.932 0 0 0 0 1.932 1.932 1.954 0 0 0 0 1.954 1.954 1.812 0 0 0 0 1.812 1.812

4.764 0 0 0 0 4.764 4.764 4.788 0 0 0 0 4.788 4.788 4.797 0 0 0 0 4.797 4.797 4.683 0 0 0 0 4.683 4.683

4.717 0 0 0 0 4.717 4.717 4.741 0 0 0 0 4.741 4.741 4.75 0 0 0 0 4.75 4.75 4.637 0 0 0 0 4.637 4.637



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

ColBL1 0.00%

ColBL2 0.00%

ColBL3 0.00%

ColBL4 0.00%

ColBL5 0.00%

ColBL6 0.00%

CapBL 0.00%

.

ColBR1 0.00%

ColBR2 0.00%

ColBR3 0.00%

ColBR4 0.00%

ColBR5 0.00%

ColBR6 0.00%

CapBR 0.00%

HBrB1L 0.00%

HBrB1R 0.00%

HBrB2L 0.00%

HBrB2R 0.00%

HBrB3L 0.00%

HBrB3R 0.00%

VBrB1 0.00%

VBrB2 0.00%

VBrB3 0.00%

VBrB4 0.00%

DiagB1a 0.00%

DiagB1b 0.00%

DiagB2a 0.00%

DiagB2b 0.00%

DiagB3a 0.00%

DiagB3b 0.00%

DiagB4a 0.00%

DiagB4b 0.00%

CapBmBk 0.00%

ColFL1 0.00%

ColFL2 0.00%

Capacity

Reduction

Strength V Analysis - 15 degree wind Strength V Analysis - 30 degree wind Strength V Analysis - 45 degree wind Strength V Analysis - 60 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

10.286 4.636 -4.636 1.957 -1.957 16.879 3.693 10.23 4.54 -4.54 1.748 -1.748 16.518 3.942 10.167 4.37 -4.37 1.576 -1.576 16.113 4.221 10.092 4.107 -4.107 1.447 -1.447 15.646 4.538

10.278 0.05 -0.05 0.506 -0.506 10.834 9.722 10.223 0.01 -0.01 0.387 -0.387 10.62 9.826 10.159 -0.086 0.086 0.292 -0.292 10.365 9.953 10.084 -0.263 0.263 0.222 -0.222 10.043 10.125

9.281 0.05 -0.05 0.507 -0.507 9.838 8.724 9.232 0.01 -0.01 0.387 -0.387 9.629 8.835 9.175 -0.086 0.086 0.292 -0.292 9.381 8.969 9.103 -0.263 0.263 0.222 -0.222 9.062 9.144

9.274 -0.072 0.072 -0.802 0.802 8.4 10.148 9.225 -0.098 0.098 -0.844 0.844 8.283 10.167 9.167 -0.161 0.161 -0.872 0.872 8.134 10.2 9.096 -0.284 0.284 -0.891 0.891 7.921 10.271

8.123 -0.072 0.072 -0.802 0.802 7.249 8.997 8.085 -0.098 0.098 -0.844 0.844 7.143 9.027 8.038 -0.161 0.161 -0.872 0.872 7.005 9.071 7.978 -0.284 0.284 -0.891 0.891 6.803 9.153

8.037 -0.579 0.579 0.901 -0.901 8.359 7.715 7.998 -0.531 0.531 0.972 -0.972 8.439 7.557 7.951 -0.373 0.373 1.012 -1.012 8.59 7.312 7.891 -0.025 0.025 1.044 -1.044 8.91 6.872

7.93 -0.579 0.579 0.901 -0.901 8.252 7.608 7.899 -0.531 0.531 0.972 -0.972 8.34 7.458 7.868 -0.373 0.373 1.013 -1.013 8.508 7.228 7.834 -0.025 0.025 1.044 -1.044 8.853 6.815

7.923 -0.34 0.34 1.021 -1.021 8.604 7.242 7.892 -0.308 0.308 1.082 -1.082 8.666 7.118 7.861 -0.205 0.205 1.113 -1.113 8.769 6.953 7.827 0.021 -0.021 1.138 -1.138 8.986 6.668

7.922 -0.34 0.34 1.021 -1.021 8.603 7.241 7.909 -0.308 0.308 1.082 -1.082 8.683 7.135 7.891 -0.205 0.205 1.113 -1.113 8.799 6.983 7.864 0.021 -0.021 1.138 -1.138 9.023 6.705

7.836 3.612 -3.612 -3.109 3.109 8.339 7.333 7.822 3.333 -3.333 -3.515 3.515 7.64 8.004 7.804 2.59 -2.59 -3.784 3.784 6.61 8.998 7.778 1.103 -1.103 -3.986 3.986 4.895 10.661

8.547 3.612 -3.612 -3.109 3.109 9.05 8.044 8.537 3.333 -3.333 -3.515 3.515 8.355 8.719 8.532 2.59 -2.59 -3.784 3.784 7.338 9.726 8.53 1.103 -1.103 -3.986 3.986 5.647 11.413

8.54 3.787 -3.787 -3.463 3.463 8.864 8.216 8.53 3.508 -3.508 -3.925 3.925 8.113 8.947 8.525 2.766 -2.766 -4.233 4.233 7.058 9.992 8.522 1.279 -1.279 -4.464 4.464 5.337 11.707

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9.004 -2.755 2.755 1.702 -1.702 7.951 10.057 8.983 -2.828 2.828 1.496 -1.496 7.651 10.315 8.987 -2.979 2.979 1.335 -1.335 7.343 10.631 9.019 -3.229 3.229 1.229 -1.229 7.019 11.019

8.996 1.065 -1.065 0.404 -0.404 10.465 7.527 8.975 1.022 -1.022 0.285 -0.285 10.282 7.668 8.979 0.924 -0.924 0.194 -0.194 10.097 7.861 9.011 0.745 -0.745 0.132 -0.132 9.888 8.134

8.048 1.065 -1.065 0.404 -0.404 9.517 6.579 8.027 1.022 -1.022 0.285 -0.285 9.334 6.72 8.029 0.924 -0.924 0.194 -0.194 9.147 6.911 8.061 0.745 -0.745 0.132 -0.132 8.938 7.184

8.041 0.829 -0.829 -0.767 0.767 8.103 7.979 8.02 0.801 -0.801 -0.81 0.81 8.011 8.029 8.022 0.735 -0.735 -0.841 0.841 7.916 8.128 8.054 0.61 -0.61 -0.865 0.865 7.799 8.309

7 0.829 -0.829 -0.767 0.767 7.062 6.938 6.986 0.801 -0.801 -0.81 0.81 6.977 6.995 6.992 0.735 -0.735 -0.841 0.841 6.886 7.098 7.024 0.61 -0.61 -0.865 0.865 6.769 7.279

6.913 -1.085 1.085 0.868 -0.868 6.696 7.13 6.899 -1.036 1.036 0.938 -0.938 6.801 6.997 6.906 -0.876 0.876 0.98 -0.98 7.01 6.802 6.937 -0.528 0.528 1.012 -1.012 7.421 6.453

7.004 -1.085 1.085 0.868 -0.868 6.787 7.221 6.979 -1.036 1.036 0.938 -0.938 6.881 7.077 6.967 -0.876 0.876 0.98 -0.98 7.071 6.863 6.97 -0.528 0.528 1.012 -1.012 7.454 6.486

6.997 -0.735 0.735 0.982 -0.982 7.244 6.75 6.972 -0.703 0.703 1.043 -1.043 7.312 6.632 6.96 -0.599 0.599 1.075 -1.075 7.436 6.484 6.963 -0.373 0.373 1.102 -1.102 7.692 6.234

6.976 -0.736 0.736 0.982 -0.982 7.222 6.73 6.971 -0.703 0.703 1.043 -1.043 7.311 6.631 6.976 -0.599 0.599 1.075 -1.075 7.452 6.5 6.993 -0.373 0.373 1.102 -1.102 7.722 6.264

6.889 4.576 -4.576 -3.11 3.11 8.355 5.423 6.885 4.296 -4.296 -3.516 3.516 7.665 6.105 6.89 3.551 -3.551 -3.784 3.784 6.657 7.123 6.907 2.063 -2.063 -3.986 3.986 4.984 8.83

7.748 4.576 -4.576 -3.11 3.11 9.214 6.282 7.737 4.296 -4.296 -3.516 3.516 8.517 6.957 7.727 3.551 -3.551 -3.784 3.784 7.494 7.96 7.718 2.063 -2.063 -3.986 3.986 5.795 9.641

7.741 4.389 -4.389 -3.46 3.46 8.67 6.812 7.73 4.11 -4.11 -3.922 3.922 7.918 7.542 7.72 3.366 -3.366 -4.23 4.23 6.856 8.584 7.711 1.879 -1.879 -4.462 4.462 5.128 10.294

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-0.825 0 0 0 0 -0.825 -0.825 -0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819

-0.825 0 0 0 0 -0.825 -0.825 -0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819

-0.825 0 0 0 0 -0.825 -0.825 -0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819

-0.825 0 0 0 0 -0.825 -0.825 -0.822 0 0 0 0 -0.822 -0.822 -0.82 0 0 0 0 -0.82 -0.82 -0.819 0 0 0 0 -0.819 -0.819

-1.186 0 0 0 0 -1.186 -1.186 -1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179

-1.186 0 0 0 0 -1.186 -1.186 -1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179

-1.186 0 0 0 0 -1.186 -1.186 -1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179

-1.186 0 0 0 0 -1.186 -1.186 -1.183 0 0 0 0 -1.183 -1.183 -1.181 0 0 0 0 -1.181 -1.181 -1.179 0 0 0 0 -1.179 -1.179

-1.903 0 0 0 0 -1.903 -1.903 -1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896

-1.903 0 0 0 0 -1.903 -1.903 -1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896

-1.903 0 0 0 0 -1.903 -1.903 -1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896

-1.903 0 0 0 0 -1.903 -1.903 -1.9 0 0 0 0 -1.9 -1.9 -1.898 0 0 0 0 -1.898 -1.898 -1.896 0 0 0 0 -1.896 -1.896

-0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075 -0.075 0 0 0 0 -0.075 -0.075

-0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121 -0.121 0 0 0 0 -0.121 -0.121

4.052 0 0 0 0 4.052 4.052 4.042 0 0 0 0 4.042 4.042 4.034 0 0 0 0 4.034 4.034 4.028 0 0 0 0 4.028 4.028

4.005 0 0 0 0 4.005 4.005 3.995 0 0 0 0 3.995 3.995 3.987 0 0 0 0 3.987 3.987 3.982 0 0 0 0 3.982 3.982

3.93 0 0 0 0 3.93 3.93 3.92 0 0 0 0 3.92 3.92 3.913 0 0 0 0 3.913 3.913 3.907 0 0 0 0 3.907 3.907

3.884 0 0 0 0 3.884 3.884 3.873 0 0 0 0 3.873 3.873 3.866 0 0 0 0 3.866 3.866 3.86 0 0 0 0 3.86 3.86

0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121 0.121 0 0 0 0 0.121 0.121

0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075 0.075 0 0 0 0 0.075 0.075

4.53 0 0 0 0 4.53 4.53 4.499 0 0 0 0 4.499 4.499 4.471 0 0 0 0 4.471 4.471 4.454 0 0 0 0 4.454 4.454

4.483 0 0 0 0 4.483 4.483 4.453 0 0 0 0 4.453 4.453 4.424 0 0 0 0 4.424 4.424 4.407 0 0 0 0 4.407 4.407

1.269 0 0 0 0 1.269 1.269 1.246 0 0 0 0 1.246 1.246 1.224 0 0 0 0 1.224 1.224 1.211 0 0 0 0 1.211 1.211

1.222 0 0 0 0 1.222 1.222 1.2 0 0 0 0 1.2 1.2 1.177 0 0 0 0 1.177 1.177 1.164 0 0 0 0 1.164 1.164

4.304 0 0 0 0 4.304 4.304 4.306 0 0 0 0 4.306 4.306 4.313 0 0 0 0 4.313 4.313 4.315 0 0 0 0 4.315 4.315

4.257 0 0 0 0 4.257 4.257 4.259 0 0 0 0 4.259 4.259 4.266 0 0 0 0 4.266 4.266 4.268 0 0 0 0 4.268 4.268

1.044 0 0 0 0 1.044 1.044 1.053 0 0 0 0 1.053 1.053 1.066 0 0 0 0 1.066 1.066 1.072 0 0 0 0 1.072 1.072

0.997 0 0 0 0 0.997 0.997 1.007 0 0 0 0 1.007 1.007 1.019 0 0 0 0 1.019 1.019 1.025 0 0 0 0 1.025 1.025

1.374 0 0 0 0 1.374 1.374 1.349 0 0 0 0 1.349 1.349 1.288 0 0 0 0 1.288 1.288 1.172 0 0 0 0 1.172 1.172

1.327 0 0 0 0 1.327 1.327 1.302 0 0 0 0 1.302 1.302 1.241 0 0 0 0 1.241 1.241 1.126 0 0 0 0 1.126 1.126

4.11 0 0 0 0 4.11 4.11 4.077 0 0 0 0 4.077 4.077 4.011 0 0 0 0 4.011 4.011 3.891 0 0 0 0 3.891 3.891

4.063 0 0 0 0 4.063 4.063 4.031 0 0 0 0 4.031 4.031 3.964 0 0 0 0 3.964 3.964 3.844 0 0 0 0 3.844 3.844

0.687 0 0 0 0 0.687 0.687 0.714 0 0 0 0 0.714 0.714 0.777 0 0 0 0 0.777 0.777 0.894 0 0 0 0 0.894 0.894

0.64 0 0 0 0 0.64 0.64 0.667 0 0 0 0 0.667 0.667 0.73 0 0 0 0 0.73 0.73 0.847 0 0 0 0 0.847 0.847

3.424 0 0 0 0 3.424 3.424 3.443 0 0 0 0 3.443 3.443 3.5 0 0 0 0 3.5 3.5 3.613 0 0 0 0 3.613 3.613

3.377 0 0 0 0 3.377 3.377 3.396 0 0 0 0 3.396 3.396 3.453 0 0 0 0 3.453 3.453 3.566 0 0 0 0 3.566 3.566

-0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011

-0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011 -0.011 0 0 0 0 -0.011 -0.011

9.458 4.422 -4.422 -2.836 2.836 11.044 7.872 9.476 4.348 -4.348 -3.037 3.037 10.787 8.165 9.47 4.194 -4.194 -3.194 3.194 10.47 8.47 9.435 3.942 -3.942 -3.298 3.298 10.079 8.791

9.45 0.069 -0.069 -1.211 1.211 8.308 10.592 9.469 0.025 -0.025 -1.329 1.329 8.165 10.773 9.462 -0.073 0.073 -1.418 1.418 7.971 10.953 9.428 -0.253 0.253 -1.479 1.479 7.696 11.16

8.507 0.069 -0.069 -1.211 1.211 7.365 9.649 8.526 0.025 -0.025 -1.329 1.329 7.222 9.83 8.521 -0.073 0.073 -1.418 1.418 7.03 10.012 8.487 -0.253 0.253 -1.479 1.479 6.755 10.219

8.5 -0.058 0.058 0.247 -0.247 8.689 8.311 8.519 -0.086 0.086 0.203 -0.203 8.636 8.402 8.514 -0.152 0.152 0.172 -0.172 8.534 8.494 8.48 -0.277 0.277 0.148 -0.148 8.351 8.609

RISA Member Stress RISA Member Stress RISA Member Stress

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress



Steel Tower LRFD Analysis - 5 Ton Truck Stresses
Pier P8-9 Tower

RISA

Member

I.D.

(%)

Capacity

Reduction

ColFL3 0.00%

ColFL4 0.00%

ColFL5 0.00%

ColFL6 0.00%

CapFL 0.00%

ColFR1 0.00%

ColFR2 0.00%

ColFR3 0.00%

ColFR4 0.00%

ColFR5 0.00%

ColFR6 0.00%

CapFR 0.00%

HBrF1l 0.00%

HBrF1R 0.00%

HBrF2L 0.00%

HBrF2R 0.00%

HBrF3L 0.00%

HBrF3R 0.00%

VBrF1 0.00%

VBrF2 0.00%

VBrF3 0.00%

VBrF4 0.00%

DIagF1a 0.00%

DiagF1b 0.00%

DiagF2a 0.00%

DIagF2b 0.00%

DIagF3a 0.00%

DiagF3b 0.00%

DiagF4a 0.00%

DiagF4b 0.00%

CapBmFd 0.00%

LBrR1a 0.00%

LBrR1b 0.00%

LBrR2a 0.00%

LBrR2b 0.00%

LBrR3a 0.00%

Strength V Analysis - 15 degree wind Strength V Analysis - 30 degree wind Strength V Analysis - 45 degree wind Strength V Analysis - 60 degree wind

Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse

Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom Axial Top Bottom Top Bottom Top Bottom

(ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi)

RISA Member Stress RISA Member Stress RISA Member Stress

Max Stress Max Stress Max Stress Max Stress

RISA Member Stress

7.36 -0.058 0.058 0.247 -0.247 7.549 7.171 7.372 -0.086 0.086 0.203 -0.203 7.489 7.255 7.364 -0.152 0.152 0.172 -0.172 7.384 7.344 7.331 -0.277 0.277 0.148 -0.148 7.202 7.46

7.274 -0.619 0.619 0.712 -0.712 7.367 7.181 7.286 -0.569 0.569 0.783 -0.783 7.5 7.072 7.278 -0.409 0.409 0.824 -0.824 7.693 6.863 7.244 -0.06 0.06 0.857 -0.857 8.041 6.447

7.167 -0.619 0.619 0.712 -0.712 7.26 7.074 7.191 -0.569 0.569 0.783 -0.783 7.405 6.977 7.201 -0.409 0.409 0.824 -0.824 7.616 6.786 7.197 -0.06 0.06 0.857 -0.857 7.994 6.4

7.16 -0.372 0.372 0.731 -0.731 7.519 6.801 7.184 -0.34 0.34 0.793 -0.793 7.637 6.731 7.194 -0.235 0.235 0.825 -0.825 7.784 6.604 7.19 -0.009 0.009 0.851 -0.851 8.032 6.348

7.048 -0.373 0.373 0.731 -0.731 7.406 6.69 7.052 -0.34 0.34 0.793 -0.793 7.505 6.599 7.046 -0.235 0.235 0.825 -0.825 7.636 6.456 7.028 -0.009 0.009 0.851 -0.851 7.87 6.186

6.961 3.665 -3.665 -3.131 3.131 7.495 6.427 6.965 3.383 -3.383 -3.537 3.537 6.811 7.119 6.96 2.635 -2.635 -3.805 3.805 5.79 8.13 6.942 1.143 -1.143 -4.007 4.007 4.078 9.806

7.611 3.665 -3.665 -3.131 3.131 8.145 7.077 7.622 3.383 -3.383 -3.537 3.537 7.468 7.776 7.631 2.635 -2.635 -3.805 3.805 6.461 8.801 7.64 1.143 -1.143 -4.007 4.007 4.776 10.504

7.604 3.82 -3.82 -3.463 3.463 7.961 7.247 7.615 3.539 -3.539 -3.925 3.925 7.229 8.001 7.624 2.794 -2.794 -4.233 4.233 6.185 9.063 7.633 1.305 -1.305 -4.464 4.464 4.474 10.792

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8.82 -2.541 2.541 -2.624 2.624 3.655 13.985 8.878 -2.639 2.639 -2.837 2.837 3.402 14.354 8.944 -2.81 2.81 -3.013 3.013 3.121 14.767 9.022 -3.076 3.076 -3.145 3.145 2.801 15.243

8.812 1.024 -1.024 -1.147 1.147 8.689 8.935 8.87 0.984 -0.984 -1.269 1.269 8.585 9.155 8.936 0.888 -0.888 -1.365 1.365 8.459 9.413 9.014 0.71 -0.71 -1.437 1.437 8.287 9.741

7.921 1.024 -1.024 -1.147 1.147 7.798 8.044 7.972 0.984 -0.984 -1.269 1.269 7.687 8.257 8.032 0.888 -0.888 -1.365 1.365 7.555 8.509 8.105 0.71 -0.71 -1.437 1.437 7.378 8.832

7.914 0.79 -0.79 0.179 -0.179 8.883 6.945 7.965 0.765 -0.765 0.137 -0.137 8.867 7.063 8.025 0.701 -0.701 0.109 -0.109 8.835 7.215 8.098 0.578 -0.578 0.09 -0.09 8.766 7.43

6.883 0.79 -0.79 0.179 -0.179 7.852 5.914 6.923 0.765 -0.765 0.137 -0.137 7.825 6.021 6.972 0.701 -0.701 0.109 -0.109 7.782 6.162 7.034 0.578 -0.578 0.09 -0.09 7.702 6.366

6.796 -1.091 1.091 0.698 -0.698 6.403 7.189 6.837 -1.043 1.043 0.769 -0.769 6.563 7.111 6.885 -0.884 0.884 0.81 -0.81 6.811 6.959 6.948 -0.535 0.535 0.843 -0.843 7.256 6.64

6.894 -1.091 1.091 0.698 -0.698 6.501 7.287 6.927 -1.043 1.043 0.769 -0.769 6.653 7.201 6.959 -0.884 0.884 0.81 -0.81 6.885 7.033 6.994 -0.535 0.535 0.843 -0.843 7.302 6.686

6.887 -0.742 0.742 0.721 -0.721 6.866 6.908 6.92 -0.711 0.711 0.783 -0.783 6.992 6.848 6.952 -0.607 0.607 0.815 -0.815 7.16 6.744 6.987 -0.381 0.381 0.841 -0.841 7.447 6.527

6.753 -0.743 0.743 0.721 -0.721 6.731 6.775 6.768 -0.711 0.711 0.783 -0.783 6.84 6.696 6.786 -0.607 0.607 0.815 -0.815 6.994 6.578 6.813 -0.381 0.381 0.841 -0.841 7.273 6.353

6.667 4.56 -4.56 -3.133 3.133 8.094 5.24 6.681 4.279 -4.279 -3.542 3.542 7.418 5.944 6.7 3.532 -3.532 -3.814 3.814 6.418 6.982 6.727 2.041 -2.041 -4.018 4.018 4.75 8.704

7.469 4.56 -4.56 -3.133 3.133 8.896 6.042 7.479 4.279 -4.279 -3.542 3.542 8.216 6.742 7.485 3.532 -3.532 -3.814 3.814 7.203 7.767 7.487 2.041 -2.041 -4.018 4.018 5.51 9.464

7.462 4.373 -4.373 -3.464 3.464 8.371 6.553 7.472 4.094 -4.094 -3.93 3.93 7.636 7.308 7.478 3.35 -3.35 -4.241 4.241 6.587 8.369 7.48 1.863 -1.863 -4.475 4.475 4.868 10.092

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-0.777 0 0 0 0 -0.777 -0.777 -0.78 0 0 0 0 -0.78 -0.78 -0.782 0 0 0 0 -0.782 -0.782 -0.783 0 0 0 0 -0.783 -0.783

-0.777 0 0 0 0 -0.777 -0.777 -0.78 0 0 0 0 -0.78 -0.78 -0.782 0 0 0 0 -0.782 -0.782 -0.783 0 0 0 0 -0.783 -0.783

-0.777 0 0 0 0 -0.777 -0.777 -0.78 0 0 0 0 -0.78 -0.78 -0.782 0 0 0 0 -0.782 -0.782 -0.783 0 0 0 0 -0.783 -0.783
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Safety Design Review Summary 
 
County:      Canadian & Caddo 

Highway No.: SH 66 / US 281 

Description: US 281/SH 66 Intersection to IH 40 Interchange 

 

 

Introduction 

The Oklahoma Route 66 Scenic Byway was designated a National Scenic Byway by FHWA and the 

National Park Service.  To achieve this level of designation, the Oklahoma Department of Transportation, 

in conjunction with the University of Oklahoma and the Oklahoma Route 66 Association, developed a 

Corridor Management Plan (CMP) in 2008 which outlines the measures that stakeholders and 

government entities may employ to assure the preservation of the intrinsic qualities and resources that 

comprise the byway. 

 

The intent of the CMP is to provide strategies and guidance that will assist in the preservation, 

promotion, interpretation, enhancement, and management of the intrinsic resources found throughout 

the Oklahoma Route 66 Scenic Byway corridor.  To preserve the road-scape and feel on rural sections of 

the corridor, the Oklahoma Department of Transportation will consider maintaining existing vertical and 

horizontal curves where prudent for any proposed improvement project on the Route 66 Scenic Byway. 

 

Existing Facility 

Route 66 Segment – 0.100 miles east of EW 102 east 2.302 miles to 0.153 miles west US 281 junction  

 
This segment of SH 66 in Canadian and Caddo County is a rural arterial that was originally built in the 

1930’s as part of the original Scenic Route 66 that travels through eight states from Chicago to Los 

Angeles.  See the Location Map in Appendix A and Study Area Map in Appendix B.  The existing concrete 

roadway remains in its original condition throughout the project but has received numerous asphalt 

overlays and concrete patching to maintain the roadway throughout the years.  Along the existing 

roadway there are both inadequate horizontal and vertical curves for the existing posted speed limit.  

The current facility has two 12’ wide driving lanes with sod shoulders ranging from zero to four feet.   

 

The structure on this segment of Route 66 is the “Bridgeport Bridge”, which is sited to be one of 

seventeen Historic US Highway 66 bridges and the bridge is listed on the National Register of Historic 

Places.  The bridge has been inspected and evaluated multiple times in the past five years by ODOT.  

From these inspections and reports it has been determined that the bridge is structurally deficient due 

to the fact that the structure is fracture critical and there are issues with the deterioration of the bridge 

despite the maintenance and repairs that have been performed the past 5 years. 

 

The purpose of the project is to provide a structurally safe bridge that meets current design standards 

and preserve Route 66 as a tourist destination in Oklahoma. 

 

The project intent is to correct safety issues due to the  structurally deficient bridge for this segment of 

SH 66 with a context-sensitive design on a Route 66 Scenic Byway thereby avoiding and/or minimizing 
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impacts to historic structures while preserving the road-scape and feel on rural sections of the corridor 

which remain 2 lanes.  This will be done with an alternative analysis that will look at offset alignments as 

well as maintaining the existing alignment. 

 

Alternative Analysis 

The “Environmental Review Process” will analyze four alternative alignments, a no build option as well 

as determine if the existing “Bridgeport Bridge” can be rehabilitated in place.  A graphic of the 

alternatives under consideration is located in Appendix B.  Below is a summary of each option. 

 

 No Build Option – The no build option will analyze the impacts of not correcting the issues that 

exist for both the bridge and roadway which are inadequate from a safety design aspect. 

 Bridge Rehabilitation Option - There are two rehabilitation options that the alternative analysis 

will look at.  The first option is to bring the bridge up to the standards for both trucks and cars to 

utilize this bridge.  The second option is to rehabilitate the bridge to passenger vehicles and load 

post the structure in the future.  This option will not address the safety deficiencies of the 

existing roadway leading up to the bridge. 

 Option 1 (Green) – South Offset with Tie-In to Existing Alignment - Option 1 alignment begins 

approximately 1500-ft east of the Tower Bridge and proceeds northeasterly for approximately 

2.3 miles to a location north of Jones Road (Historic US 66). This alignment is approximately 

1000-ft south of the existing Bridge “A” (Bridgeport Bridge). This option would leave the existing 

Bridge “A” structure (Bridgeport Bridge) in place, load posted and accessible to passenger (5 ton 

limit) only. This alternative addresses the safety design concerns due to the fact that the 

proposed roadway will be built to the proper safety standards. 

 Option 2 (Yellow) – South Offset with New Alignment - Option 2 alignment begins approximately 

1500-ft north of the US 281 and I-40 interchange. It then proceeds easterly and northeasterly 

for approximately 3.3 miles to a location north of Jones Road (Historic US 66). The alignment is 

located 1100-ft south at the existing Tower Bridge location. This alternative matches Option 1 

from Sta. 92+00 to the end of the alignment. The Bridge “A” structure (Bridgeport Bridge) will 

remain in place, load posted and accessible to passenger vehicles (5 ton limit) only. This 

alternative addresses the safety design concerns due to the fact that the proposed roadway will 

be built to the proper safety standards. 

 Option 3 (Orange) – North Offset with New Alignment - This alternative begins 1300-ft north of 

the I-40/US-281 junction then heads north from the I-40 interchange with US 281 and crosses 

the South Canadian River upstream of the existing Bridge “A” structure (Bridgeport Bridge). The 

total length of this alternative is 4.0 miles. The proposed bridge for this alternative is 

approximately 5500-ft north of the existing Bridgeport Bridge. This option would leave the 

existing Bridge “A” structure (Bridgeport Bridge) in place, load posted and accessible to 

passenger (5 ton limit) only.  This option would tie in 4000-ft north of the junction of US 281 and 

Jones Road. This alternative addresses the safety design concerns due to the fact that the 

proposed roadway will be built to the proper safety standards. 
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 Option 4 (Red) – Reconstruction along Existing Alignment - Option 4 begins approximately 

2,500-ft east of the Tower Bridge and proceeds north easterly for approximately 1.6 miles to a 

location north of Jones Road (Historic US 66). This alignment follows the existing alignment. This 

option would remove and replace Bridge “A” (Bridgeport Bridge). This alternative addresses the 

safety design concerns due to the fact that the proposed roadway will be built to the proper 

safety standards. 

 

Roadway Accident Data & Safety Concerns 

According to the accident data, within the project segment (2.302 miles) there have been 15 accidents 

in the past 10 years.  The accidents include six accidents that have resulted in injuries in the past 10 

years along the project length. See accident data in Appendix C.  A majority of those accidents were 

rollover or head-on collisions due to the design of the existing bridge and roadway.  These accidents can 

be attributed to one or more of the following: inadequate bridge design, inadequate road design, or 

excessive vehicle speed.  Three of the fifteen accidents were on the “Bridgeport” bridge, causing 

damage to the bridge. 

 

The posted speed limit along this segment of SH 66 is 65 mph.  ODOT has developed a Project Initiation 

Report which details the existing project location and the safety concerns that have been identified 

along the project length.  This report can be found in Appendix F.   The project intent is to provide a 

structurally safe bridge over the Canadian River on US-281.  The proposed improvements will be 

determined through an alignment study which will compare alternatives, consultation with stakeholders 

including SH 66 and historic preservation advocates, and public involvement. The alignment study will 

evaluate four alternative routes as well as the no build option. 

 

Within the study area there is one horizontal curve that is inadequate for the design speed and it is 

located at the southern terminus of the project just south of the Bridgeport Bridge.  This existing 

horizontal curve has adequate sight distance, but the cross slope doesn’t provide adequate super 

elevation for the posted speed limit since the existing roadway was designed for 45 mph.  The existing 

radius of approximately 1637-ft would be adequate to support a 65 mph design speed, but the cross 

slope would have to be increased to 7.8% to provide the proper geometric design. 

 

There are five vertical curves that are south of the Bridgeport Bridge that are inadequate for the 

proposed design speed of 65 mph and would have to be reconstructed.  The existing design speeds 

range from 45 mph to 60 mph.  The proposed reconstruction along the existing alignment will construct 

these vertical curves with the curves meeting the current design standard of 65 mph. 

 

Level of Service 

The current 2016 AADT is 800 vehicles.  Utilizing the Level of Service (LOS) criteria from the Highway 

Capacity Manual this equates to a LOS A.  For the design year of 2036 the AADT will increase to 1200 

vehicles along this segment of SH 66.  This equates to a LOS A for 2036.  This highway does not meet the 

criteria to increase the capacity to 4 lanes. 
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Study Map
& Totals

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 thru 12-31-2015

Legend

Fatality

Injury

Property Damage

Remarks:

PREPARED FOR MR. SCOTT

STEGMANN, CP&Y

2005 2006 2007
Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot

Collisions 1 2 4 7 2 1 3 1 1 1 1 4
Persons 2 3 5 2 2 1 1 1 3
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STUDY TOTALS (CONT.)

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

2008 2009 2010
Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot

Collisions 1 3 4 2 3 3 8 2 1 3
Persons 1 1 2 4 6 3 3

2011 2012 2013
Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot

Collisions 4 5 9 1 1 2 4 1 1 5 7
Persons 5 5 1 2 3 1 2 3

2014 2015*
Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot

Collisions 2 3 5 1 6 7
Persons 2 2 1 1 2

* DENOTES A YEAR FOR WHICH DATA MAY BE INCOMPLETE.

Study Total
Fatality Incapacitating Injury Non-Incapacitating Injury Possible Injury Property Damage Total

Collisions 3 3 13 8 34 61
Persons 3 4 18 10 35
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TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Collisions By Type Of Collision
Type Of Collision 2005 2006 2007 2008 2009

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Rear-End (front-to-rear) 1 1 1 1
Head-On (front-to-front) 1 1
Right Angle 1 1
Angle Turning 1 2 3 1 1 1 1 1 1 1 1
Other Angle 1 1
Sideswipe Same Direction
Sideswipe Opposite Direction 1 1 1 1
Fixed Object 1 1 1 1 1 1 2 1 1 2
Pedestrian
Pedal Cycle
Animal 1 1
Overturn/Rollover 1 1 1 1 1 1 1 1
Vehicle-Train
Other Single Vehicle Crash
Other 1 1
Total 3 4 7 2 1 3 3 1 4 1 3 4 5 3 8
Percent 4.9 6.6 11.5 3.3 1.6 4.9 4.9 1.6 6.6 1.6 4.9 6.6 8.2 4.9 13.1

Collisions By Type Of Collision
Type Of Collision 2010 2011 2012 2013 2014

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Rear-End (front-to-rear) 1 1 1 1 2 2 2 1 1
Head-On (front-to-front) 1 1 2 1 1 2
Right Angle
Angle Turning 1 1 1 1
Other Angle
Sideswipe Same Direction
Sideswipe Opposite Direction 1 1 1 1 1 1
Fixed Object 1 1 1 1 1 2 3
Pedestrian
Pedal Cycle
Animal
Overturn/Rollover 2 1 3 1 1 2 2 2
Vehicle-Train
Other Single Vehicle Crash
Other 1 1
Total 2 1 3 4 5 9 2 2 4 2 5 7 2 3 5
Percent 3.3 1.6 4.9 6.6 8.2 14.8 3.3 3.3 6.6 3.3 8.2 11.5 3.3 4.9 8.2

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Collisions By Type Of Collision
Type Of Collision 2015* Total

Fat Inj * PD Tot Fat Inj * PD Tot Pct
Rear-End (front-to-rear) 1 1 1 3 5 9 14.8
Head-On (front-to-front) 3 2 5 8.2
Right Angle 1 1 1.6
Angle Turning 1 1 5 5 10 16.4
Other Angle 1 1 1.6
Sideswipe Same Direction
Sideswipe Opposite Direction 5 5 8.2
Fixed Object 4 4 4 11 15 24.6
Pedestrian
Pedal Cycle
Animal 1 1 1 1 2 3.3
Overturn/Rollover 2 6 3 11 18.0
Vehicle-Train
Other Single Vehicle Crash
Other 2 2 3.3
Total 1 6 7 3 24 34 61 100
Percent 1.6 9.8 11.5 4.9 39.3 55.7 100

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Units By Unit Type
Unit Type 2005 2006 2007 2008 2009

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Train
Pedestrian
Animal 1 1
Pedal Cycle
Parked Vehicle 1 1 1 1
CMV 1 1 1 1 1 1 2 2 4
Other Single Vehicle 2 1 3 1 1 2 1 1 2 1 1
Other Multi-Vehicle 1 6 7 4 4 3 3 3 3 5 2 7
Total 5 7 12 4 1 5 5 1 6 1 5 6 8 5 13
Percent 5.2 7.2 12.4 4.1 1.0 5.2 5.2 1.0 6.2 1.0 5.2 6.2 8.2 5.2 13.4

Units By Unit Type
Unit Type 2010 2011 2012 2013 2014

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Train
Pedestrian
Animal
Pedal Cycle
Parked Vehicle 2 2
CMV 2 2 1 3 4 3 2 5 3 3
Other Single Vehicle 1 1 2 2 4 2 3 5 2 2
Other Multi-Vehicle 2 2 3 1 4 1 2 3 4 4 4 4
Total 3 2 5 6 8 14 4 4 8 2 7 9 2 7 9
Percent 3.1 2.1 5.2 6.2 8.2 14.4 4.1 4.1 8.2 2.1 7.2 9.3 2.1 7.2 9.3

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Units By Unit Type
Unit Type 2015* Total

Fat Inj * PD Tot Fat Inj * PD Tot Pct
Train
Pedestrian
Animal 1 1 1 1 2 2.1
Pedal Cycle
Parked Vehicle 1 3 4 4.1
CMV 1 1 2 1 7 15 23 23.7
Other Single Vehicle 5 5 2 10 13 25 25.8
Other Multi-Vehicle 1 1 2 1 19 23 43 44.3
Total 2 8 10 4 38 55 97 100
Percent 2.1 8.2 10.3 4.1 39.2 56.7 100

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Vehicles By Vehicle Type
Vehice Type 2005 2006 2007 2008 2009

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Passenger Vehicle-2 Door 1 2 3 3 3 1 1
Passenger Vehicle-4 Door 3 3 6 1 1 2 2 2 4
Passenger Vehicle-Convertible
Pickup Truck 4 4 1 1 1 1 1 1 1 1
Single-Unit Truck (2 axles) 1 1
Single-Unit Truck (3 or more axles)
School Bus
Truck/Trailer 1 1
Truck-Tractor (bobtail)
Truck-Tractor/Semi-Trailer 1 1 1 1 1 1 1 3 4
Truck-Tractor/Double
Truck-Tractor/Triple
Bus/Large Van (9-15 seats)
Bus (16+ seats)
Motorcycle 1 1
Motor Scooter/Moped
Motor Home
Farm Machinery
ATV
Sport Utility Vehicle (SUV) 1 1 1 1 1 1 2
Passenger Van
Truck More Than 10,000 lbs.
Van (10,000 lbs. or less)
Other
Total 3 8 11 2 3 5 3 3 6 1 5 6 6 7 13
Percent 3.2 8.4 11.6 2.1 3.2 5.3 3.2 3.2 6.3 1.1 5.3 6.3 6.3 7.4 13.7

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Vehicles By Vehicle Type
Vehice Type 2010 2011 2012 2013 2014

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Passenger Vehicle-2 Door 1 1
Passenger Vehicle-4 Door 1 1 1 1 1 1 2 2 2
Passenger Vehicle-Convertible
Pickup Truck 2 2 2 1 3 3 3 2 2
Single-Unit Truck (2 axles)
Single-Unit Truck (3 or more axles) 1 1
School Bus
Truck/Trailer 1 1
Truck-Tractor (bobtail) 1 1
Truck-Tractor/Semi-Trailer 2 2 4 4 2 3 5 1 1
Truck-Tractor/Double
Truck-Tractor/Triple
Bus/Large Van (9-15 seats)
Bus (16+ seats)
Motorcycle 1 1 2
Motor Scooter/Moped
Motor Home
Farm Machinery 1 1
ATV
Sport Utility Vehicle (SUV) 1 1 1 1 1 1 2 2
Passenger Van 1 1
Truck More Than 10,000 lbs.
Van (10,000 lbs. or less) 2 2
Other 1 1 1 1
Total 3 2 5 5 9 14 3 5 8 2 7 9 2 7 9
Percent 3.2 2.1 5.3 5.3 9.5 14.7 3.2 5.3 8.4 2.1 7.4 9.5 2.1 7.4 9.5

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Vehicles By Vehicle Type
Vehice Type 2015* Total

Fat Inj * PD Tot Fat Inj * PD Tot Pct
Passenger Vehicle-2 Door 1 2 3 1 2 8 11 11.6
Passenger Vehicle-4 Door 1 1 8 11 19 20.0
Passenger Vehicle-Convertible
Pickup Truck 2 2 7 13 20 21.1
Single-Unit Truck (2 axles) 1 1 1.1
Single-Unit Truck (3 or more axles) 1 1 1.1
School Bus
Truck/Trailer 1 1 3 3 3.2
Truck-Tractor (bobtail) 1 1 1.1
Truck-Tractor/Semi-Trailer 1 1 3 17 20 21.1
Truck-Tractor/Double
Truck-Tractor/Triple
Bus/Large Van (9-15 seats)
Bus (16+ seats)
Motorcycle 2 1 3 3.2
Motor Scooter/Moped
Motor Home
Farm Machinery 1 1 1.1
ATV
Sport Utility Vehicle (SUV) 1 1 2 3 5 10 10.5
Passenger Van 1 1 1.1
Truck More Than 10,000 lbs.
Van (10,000 lbs. or less) 2 2 2.1
Other 2 2 2.1
Total 1 8 9 3 28 64 95 100
Percent 1.1 8.4 9.5 3.2 29.5 67.4 100

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Day And Time Of Occurrence Of Collisions
Hour Of The Day

Day AM PM
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 Tot Pcnt

Sunday 1 1 1 1 1 5 8.2
Monday 1 2 2 1 1 2 9 14.8
Tuesday 1 1 1 1 1 1 1 7 11.5
Wednesday 1 1 3 2 1 3 1 12 19.7
Thursday 1 1 1 1 1 1 1 7 11.5
Friday 1 1 1 1 4 6.6
Saturday 1 2 1 1 1 2 2 2 1 1 2 1 17 27.9

Early Morning - Sunrise Morning Peak Mid Morning/Afternoon PM Peak Evening - Late Night Tot 100
Total 12 2 23 13 11 61
Percent 19.7 3.3 37.7 21.3 18.0 100

Roadway/Lighting
Lighting Conditions

Roadway Conditions Daylight Darkness Twilight Lighted Unknown Total Percent
Dry 31 12 1 5 49 86.0
Wet (Water) 5 1 6 10.5
Ice, Snow, or Slush 2 2 3.5
Mud, Dirt, Gravel, or Sand
Other
Total 38 13 1 5 57 100
Percent 66.7 22.8 1.8 8.8 100

Weather Conditions
Weather Conditions Total Percent
Clear 37 64.9
Clouds Present 14 24.6
Raining/Fog 8 14.0
Snowing/Sleet/Hail 1 1.8
Other 1 1.8
Total 57 100
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Drivers By Driver Conditions

Unsafe/Unlawful
Apparently Normal

Alcohol Involved
Sleep Suspected Drug Use Indicated Unknown Condition Total

Ability Impaired Odor Detected

Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Total Pcnt

Failed to Yield 9 2 1 9 3 12 13.2
Failed to Stop 6 6 6 6.6
Failed to Signal
Improper Turn 1 1 1 1 2 2.2
Improper Start
Improper Stop
Improper Backing
Improper Parking
Improper Passing
Improper Lane Change
Left of Center 1 3 1 1 2 4 6 6.6
Following Too Close 1 1 1 1.1
Unsafe Speed 3 10 1 2 4 12 16 17.6
DWI 2 1 2 2 2 1 5 5.5
Inattention 1 9 6 1 1 9 7 17 18.7
Negligent Driving
Defective Vehicle 1 1 1 1.1
Wrong Way
No Improper Action 1 8 14 1 8 14 23 25.3
Other 2 2 2 2.2
Total 2 32 43 3 3 2 1 5 4 36 51 91 100
Percent 2.2 35.2 47.3 3.3 3.3 2.2 1.1 5.5 4.4 39.6 56.0 100

Severities Indicate Highest Severity in Collision

Collisions By Special Feature
Special Feature Total

Fat Inj * PD Tot
Bridge 3 2 5
Work Zone 1 1 2
Cross Median 1 1
Train Collision

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

HIGHWAY SYSTEM COLLISION LISTING

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Cnty City CS

#

Int.

#

Mile

Post

Location Features Int.

Related

Dir.

1

Dir.

2

#

Veh.

#

Inj.*

#

Fat.

Type of Collision Unsafe

Unlawful

Lighting

Cond.

Roadway

Cond.

Severity Date

(08) CADDO (55) HINTON HWY: I-40 AT: US-281, 101.44, US-281 WB ENT

08 55 48 03 15.20 US-281 WB ENT M/L RAMP MRG NO W - 1 F-O FENCE INATT DARK DRY PDO 04-05-2008

(08) CADDO (55) HINTON HWY: I-40 AT: 101.49

08 55 48 03 15.25 WKZONE NO E - 1 1 F-O GUARDRL-FACE INATT DARK DRY P INJ 05-07-2009

(08) CADDO (55) HINTON HWY: I-40 AT: 101.50

08 55 48 03 15.26 WKZONE NO E - 1 F-O

BARR-CONCRETE

INATT DARK DRY PDO 04-07-2009

08 55 48 03 15.26 NO W W 2 REAR-END INATT DARK DRY PDO 08-23-2012

08 55 48 03 15.26 NO E - 1 F-O BARR-CABLE OTHER DARK DRY PDO 08-17-2013

(08) CADDO (55) HINTON HWY: I-40 AT: US-281, 101.51, EB EXIT 101

08 55 48 03 15.27 EB EXIT 101 M/L RAMP GOR NO E - 1 F-O UTIL-POLE INATT DYLGT DRY PDO 06-03-2005

08 55 48 03 15.27 EB EXIT 101 M/L RAMP GOR NO E E 2 2 REAR-END INATT DARK DRY N-I INJ 11-12-2012

08 55 48 03 15.27 EB EXIT 101 RAMP NO E - 1 2 ROLLOVER UNSAF-SPD DYLGT DRY N-I INJ 06-10-2013

(08) CADDO (55) HINTON HWY: I-40 AT: 101.50

08 55 48 03 15.35 NO E E 3 SIDESWIPE-OPP UNSAF-SPD DARK DRY PDO 12-31-2014

(08) CADDO (55) HINTON HWY: I-40 AT: US-281, 101.60, US-281 OP

08 55 48 03 15.45 US-281 OP BRIDGE NO E - 1 3 ROLLOVER UNSAF-SPD DYLGT ICE N-I INJ 01-05-2005

08 55 48 03 15.45 US-281 OP TERM LOC RIT YES E E 2 ANGLE-TURNING F-STOP DYLGT DRY PDO 04-18-2005

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES W S 2 1 ANGLE-TURNING F-YIELD DYLGT DRY P INJ 05-07-2005

08 55 48 03 15.45 US-281 OP TERM LOC RIT YES N N 2 ANGLE-TURNING F-STOP DYLGT DRY PDO 06-22-2005

08 55 48 03 15.45 US-281 OP X-MEDIAN

BRIDGE

NO E - 1 ROLLOVER UNSAF-SPD DYLGT DRY PDO 06-10-2006

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES N W 2 1 ANGLE-TURNING F-YIELD DARK DRY P INJ 08-09-2006

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES S W 2 1 RIGHT-ANGLE F-YIELD DYLGT WET P INJ 09-02-2006

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES N W 2 1 ANGLE-TURNING F-YIELD DYLGT WET P INJ 10-22-2007

08 55 48 03 15.45 US-281 OP TERM LOC RIT YES E S 2 ANGLE-TURNING IMP-TURN DYLGT DRY PDO 10-07-2008

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES W W 2 ANGLE-TURNING INATT DYLGT DRY PDO 02-07-2009

08 55 48 03 15.45 US-281 OP TERM LOC RIT YES E E 2 1 REAR-END INATT DYLGT DRY P INJ 03-01-2009

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES W N 2 1 ANGLE-OTHER F-YIELD DYLGT DRY N-I INJ 08-26-2009

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES N S 2 2 ANGLE-TURNING IMP-TURN DYLGT WET N-I INJ 08-31-2010

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES W W 2 1 ANGLE-TURNING UNSAF-SPD DARK DRY N-I INJ 05-01-2011

08 55 48 03 15.45 US-281 OP TERM LOC RIT YES E E 2 REAR-END F-STOP DYLGT DRY PDO 07-22-2013

08 55 48 03 15.45 US-281 OP TERM LOC RIT YES E E 2 REAR-END INATT DYLGT DRY PDO 08-21-2013

08 55 48 03 15.45 US-281 OP TERM LOC LFT YES W W 2 REAR-END FOL-CLOSE DYLGT DRY PDO 05-09-2014

(08) CADDO (55) HINTON HWY: I-40 AT: 101.70

08 55 48 03 15.55 NO E - 1 F-O BARR-CABLE UNSAF-SPD DYLGT WET PDO 05-23-2015

(08) CADDO (55) HINTON HWY: I-40 AT: 101.77

08 55 48 03 15.62 NO W - 1 F-O BARR-CABLE UNSAF-SPD DARK WET PDO 05-05-2015

(08) CADDO (55) HINTON HWY: I-40 AT: US-281, 101.79, WB EXIT 101

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

HIGHWAY SYSTEM COLLISION LISTING

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Cnty City CS

#

Int.

#

Mile

Post

Location Features Int.

Related

Dir.

1

Dir.

2

#

Veh.

#

Inj.*

#

Fat.

Type of Collision Unsafe

Unlawful

Lighting

Cond.

Roadway

Cond.

Severity Date

08 55 48 03 15.64 WB EXIT 101 M/L RAMP GOR NO W - 1 1 ROLLOVER SLEEPY DYLGT DRY I INJ 05-05-2007

08 55 48 03 15.64 WB EXIT 101 M/L RAMP GOR NO W - 1 F-O POLE-OTHER D-W-I DARK DRY PDO 06-16-2007

08 55 48 03 15.64 WB EXIT 101 M/L RAMP GOR NO W - 2 1 REAR-END D-W-I DAWN DRY N-I INJ 09-23-2007

08 55 48 03 15.64 WB EXIT 101 M/L RAMP GOR NO W W 2 SIDESWIPE-OPP UNSAF-SPD DARK DRY PDO 03-22-2008

08 55 48 03 15.64 WB EXIT 101 M/L RAMP GOR NO W - 2 OTHER UNSAF-SPD DYLGT ICE PDO 12-08-2009

08 55 48 03 15.64 WB EXIT 101 RAMP NO W - 2 REAR-END UNSAF-SPD DARK DRY PDO 11-17-2011

08 55 48 03 15.64 WB EXIT 101 M/L RAMP GOR NO W - 1 ROLLOVER UNSAF-SPD DYLGT DRY PDO 05-16-2013

08 55 48 03 15.64 WB EXIT 101 M/L RAMP GOR NO W - 1 1 ROLLOVER D-W-I DYLGT DRY FAT 01-01-2014

08 55 48 03 15.64 WB EXIT 101 RAMP NO W W 2 1 1 REAR-END INATT DYLGT DRY FAT 06-06-2015

(08) CADDO (55) HINTON HWY: I-40 AT: US-281, 101.80, US-281 EB ENT

08 55 48 03 15.65 US-281 EB ENT M/L RAMP MRG NO W W 2 OTHER F-YIELD DARK DRY PDO 11-19-2014

(08) CADDO (55) HINTON HWY: US-281, BROADWAY AVE. AT: EW 102(94)

08 55 14 16.50 EW 102(94) YES W E 2 HEAD-ON F-STOP DYLGT DRY PDO 08-10-2012

(08) CADDO (55) HINTON HWY: US-281, BROADWAY AVE. AT: EW 102(94)

08 55 14 16.60 EW 102(94) YES E W 2 1 HEAD-ON F-YIELD DYLGT DRY I INJ 09-03-2012

(08) CADDO (55) HINTON HWY: US-281 AT: 00.10 after EW 102(94)

08 55 14 16.70 YES S N 2 2 HEAD-ON L-CENTER DYLGT DRY N-I INJ 11-23-2009

(08) CADDO (00) HWY: US-281 AT: 00.20 after EW 102(94)

08 14 16.80 NO W E 2 SIDESWIPE-OPP L-CENTER DYLGT DRY PDO 11-18-2011

(08) CADDO (00) HWY: US-281 AT: BR.(31)

08 14 17.11 BR.(31) BRIDGE NO W - 1 F-O BR-POST UNSAF-SPD DYLGT WET PDO 08-11-2011

08 14 17.11 BR.(31) BRIDGE NO E W 2 2 HEAD-ON L-CENTER DARK DRY N-I INJ 08-21-2011

08 14 17.11 BR.(31) BRIDGE NO N - 1 1 F-O BR-ABUTMENT INATT DYLGT DRY I INJ 04-25-2013

08 14 17.11 BR.(31) BRIDGE NO W - 1 F-O BR-POST INATT DYLGT DRY PDO 08-18-2015

(08) CADDO (00) HWY: US-281 AT: 00.01 after BR.(31)

08 14 17.12 NO E - 1 1 ANIMAL OTH-ANIMAL DARK DRY P INJ 02-21-2005

(08) CADDO (00) HWY: US-281 AT: 00.19 after BR.(31)

08 14 17.30 NO W - 1 1 ROLLOVER INATT DYLGT DRY P INJ 05-26-2009

(08) CADDO (00) HWY: US-281 AT: 00.29 after BR.(31)

08 14 17.40 NO E W 2 SIDESWIPE-OPP L-CENTER DYLGT DRY PDO 06-05-2010

08 14 17.40 NO W - 1 ROLLOVER UNSAF-SPD DYLGT DRY PDO 07-30-2011

(08) CADDO (00) HWY: US-281 AT: 00.39 after BR.(31)

08 14 17.50 NO E - 1 1 F-O EMBANKMENT INATT DYLGT DRY N-I INJ 03-23-2008

08 14 17.50 NO E - 1 ANIMAL DOM-ANIMAL DARK DRY PDO 08-05-2015

(08) CADDO (00) HWY: US-281 AT: 00.40 after BR.(31)

08 14 17.51 NO E W 2 SIDESWIPE-OPP L-CENTER DYLGT DRY PDO 11-21-2005

(08) CADDO (00) HWY: US-281 AT: 00.89 after BR.(31)

08 14 18.00 NO E - 2 HEAD-ON F-YIELD DARK DRY PDO 05-07-2011

(08) CADDO (00) HWY: US-281 AT: 00.90 after BR.(31)

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

HIGHWAY SYSTEM COLLISION LISTING

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

Cnty City CS

#

Int.

#

Mile

Post

Location Features Int.

Related

Dir.

1

Dir.

2

#

Veh.

#

Inj.*

#

Fat.

Type of Collision Unsafe

Unlawful

Lighting

Cond.

Roadway

Cond.

Severity Date

08 14 18.01 NO W - 1 1 ROLLOVER INATT DYLGT DRY N-I INJ 11-30-2011

(09) CANADIAN (00) HWY: US-281, (SOUTH) AT: EW101/OLD SH-66

09 02 00.50 EW101/OLD SH-66 YES E S 2 ANGLE-TURNING F-YIELD DYLGT DRY PDO 07-25-2015

(09) CANADIAN (00) HWY: US-281, (SOUTH) AT: 00.21 after EW101/OLD SH-66

09 02 00.71 NO S - 1 1 F-O DITCH DEF-VEH DYLGT DRY N-I INJ 10-14-2010

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

STUDY CRITERIA

US-281 FROM I-40, EAST TO US-281 SPUR (APPROX. 4.8 MILES)

Date Range: 01-01-2005 Thru 12-31-2015

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 01/22/2016 by ODOT 

ROADWAY / REGION

QUERY OVER SELECTIONS
1 Control Section County: 8, Control Section: 14, CS Type: hwy, CS Query On: range, Mile Start: 16.14, Mile End: 18.25
2 Control Section County: 9, Control Section: 2, CS Type: hwy, CS Query On: range, Mile Start: 00.00, Mile End: 01.21

DATE

Date Range 01-01-2005 to 12-31-2015

REPORT SECTIONS

Collision Map & Study Totals  (Included)
Collision Analysis Tables  (Included)
 - Other Analysis Tables Checked
Collision Listing  (Included)
 - Highway Collision Listing Checked, By Control Section
Query Criteria  (Included)

FILTER COLLISIONS

Roadway Type All Collision Data
Incl. Hwy/Hwy Jct ID Colls Checked

REPORT FORMAT OPTIONS

Print Watermark Checked
Print DPS Case Numbers Unchecked
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APPENDIX D 

Level One Design Checklist 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Yes No* N/A

1. Design Speed 65 mph

2. Lane Width 12 feet

3. Shoulder Width 8 feet

4. Bridge Widths
X

5. Through Travel Lane Cross

Slope 2 % X

6. Stuctural Capacity
X

7. Horizontal Curvature (Maximum Degree of

Curve) X

8. Stopping Sight Distance at Horizontal Curves

(Level SSD) X

9. Superelevation Rate
X

10. Stopping Sight Distance at Vertical Curves

(Level SSD) X

11. Comfort Criteria at Sag Vertical Curves

(3R non-freeway projects only) X

12. Maximum Grades (new construction/

reconstruction projects only) X

13. Vertical Clearances
X

14. Accessibility Criteria for Handicapped

Individuals X

* Justification for design exception must be prepared and approved. See Section 5.8 of ODOT Roadway
Design Manual.

Note: Numbers 1, 2, 3, and 5 apply throughout the project. The remaining criteria (e.g., superelevation
rates) apply to specific sites within the project limits.

Level One Design Criteria

Design Criteria for Mainline

(Provide numerical value for project, where

indicated.)

Proposed 4R Project

X

Does the proposed design meet ODOT's criteria?

X

X

Appendix D



APPENDIX E 

As-Built Plans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











































APPENDIX F 

Project Initiation Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 State Job Piece No. 26360(04) 

Alternatives Analysis Report  US-281 over the South Canadian River 

  Appendices 

 

 

 

 

 

Appendix M2:  

Accident Data 2013-2018 

 

Source:   

Oklahoma Department of Transportation BUILD Grant Application, October 2020. 

 

 



USE RESTRICTED
23 USC 409

Program Provided by:

Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019
 by Joseph Brutsche

Study Map
& Totals

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 thru 12-31-2018

Legend

Fatality

Injury

Property Damage

Remarks:

NONE

2013 2014 2015
Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot

Collisions 1 1 0 3 3
Persons 1 1 0 0
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USE RESTRICTED
23 USC 409

STUDY TOTALS (CONT.)

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

2016 2017 2018*
Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot Fat Incap Inj Non-Incap Inj Poss Inj PD Tot

Collisions 1 1 2 2 0
Persons 0 0 0

* DENOTES A YEAR FOR WHICH DATA MAY BE INCOMPLETE.

Study Total
Fatality Incapacitating Injury Non-Incapacitating Injury Possible Injury Property Damage Total

Collisions 1 6 7
Persons 1 1
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USE RESTRICTED
23 USC 409

Program Provided by:

Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019
 by Joseph Brutsche

Sliding Scale Analysis
Map

Severity Index

10 - 10

10 - 9

10 - 9

US-281 BRIDGEPORT BRIDGE

 Caddo, Canadian  Counties 

Collision Window Data : 01-01-2013  Thru  12-31-2018

Maximum Segment Length : 5 miles 
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USE RESTRICTED
23 USC 409

SLIDING SCALE ANALYSIS WINDOWS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

COLLISION WINDOW DATA : 01-01-2013  Thru  12-31-2018

Window Start Window Stop # Crashes

Rank

#

County CS Rdwy Mile

Point

Int

#

Int 

Hwy

MM Location County CS Rdwy Mile

Point

Int

#

Int 

Hwy

MM Location Fat Inc

Inj

N-Inc

Inj

Poss

Inj

PDO Total Win

Len

ADT Sev

Index

1 08-Caddo 14 US-281 14.46 AIRPORT/104(90)

*

09-Canadian 02 US-281 01.21 OLD US-281

SPUR *

1 6 7 5.00 2923 10

* Location Near But Not At Point

SEVERITY INDEX = (1 * NUMBER OF PROPERTY DAMAGE ONLY COLLISIONS) + (2 * NUMBER OF POSSIBLE INJURY COLLISIONS) + (3 NUMBER OF NON INCAPACITATING INJURY COLLISIONS) + (4 * NUMBER OF INCAPACITATING COLLISIONS) + (5 * NUMBER OF FATALITY COLLISIONS)
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USE RESTRICTED
23 USC 409

STUDY TOTALS - BY CITY AND HWY CLASS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

STUDY TOTALS

HIGHWAY COLLISIONS CITY STREET COLLISIONS COUNTY ROAD COLLISIONS TOTAL COLLISIONS

Year  Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot

2013  1 1 1 1

2015  3 3 3 3

2016  1 1 1 1

2017  2 2 2 2

Total: 1 6 7 0 0 1 6 7

County: (08) CADDO

HIGHWAY COLLISIONS CITY STREET COLLISIONS COUNTY ROAD COLLISIONS TOTAL COLLISIONS

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot

(00) - RURAL - 1 5 6 1 5 6

County: (09) CANADIAN

HIGHWAY COLLISIONS CITY STREET COLLISIONS COUNTY ROAD COLLISIONS TOTAL COLLISIONS

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot

(00) - RURAL - 1 1 1 1

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Collisions By Type Of Collision
Type Of Collision 2013 2014 2015 2016 2017

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Rear-End (front-to-rear)
Head-On (front-to-front)
Right Angle (front-to-side) 1 1
Angle Turning
Other Angle
Sideswipe Same Direction
Sideswipe Opposite Direction 1 1 1 1
Fixed Object 1 1 1 1
Pedestrian
Pedal Cycle
Animal 1 1 1 1
Overturn/Rollover
Vehicle-Train
Other Single Vehicle Crash
Other
Total 1 1 3 3 1 1 2 2
Percent 14.3 14.3 42.9 42.9 14.3 14.3 28.6 28.6

Collisions By Type Of Collision
Type Of Collision 2018* Total

Fat Inj * PD Tot Fat Inj * PD Tot Pct
Rear-End (front-to-rear)
Head-On (front-to-front)
Right Angle (front-to-side) 1 1 14.3
Angle Turning
Other Angle
Sideswipe Same Direction
Sideswipe Opposite Direction 2 2 28.6
Fixed Object 1 1 2 28.6
Pedestrian
Pedal Cycle
Animal 2 2 28.6
Overturn/Rollover
Vehicle-Train
Other Single Vehicle Crash
Other
Total 1 6 7 100
Percent 14.3 85.7 100

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Units By Unit Type
Unit Type 2013 2014 2015 2016 2017

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Train
Pedestrian
Animal 1 1 1 1
Pedal Cycle
Parked Vehicle
CMV 1 1 2 2 1 1
Other Single Vehicle 1 1 2 2
Other Multi-Vehicle 1 1 2 2
Total 1 1 5 5 2 2 4 4
Percent 8.3 8.3 41.7 41.7 16.7 16.7 33.3 33.3

Units By Unit Type
Unit Type 2018* Total

Fat Inj * PD Tot Fat Inj * PD Tot Pct
Train
Pedestrian
Animal 2 2 16.7
Pedal Cycle
Parked Vehicle
CMV 4 4 33.3
Other Single Vehicle 1 2 3 25.0
Other Multi-Vehicle 3 3 25.0
Total 1 11 12 100
Percent 8.3 91.7 100

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Vehicles By Vehicle Type
Vehice Type 2013 2014 2015 2016 2017

Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot Fat Inj * PD Tot
Passenger Vehicle-2 Door
Passenger Vehicle-4 Door 1 1 1 1
Passenger Vehicle-Convertible
Pickup Truck 1 1 2 2
Single-Unit Truck (2 axles)
Single-Unit Truck (3 or more axles)
School Bus
Truck/Trailer 1 1
Truck-Tractor (bobtail)
Truck-Tractor/Semi-Trailer 2 2 1 1
Truck-Tractor/Double
Truck-Tractor/Triple
Bus/Large Van (9-15 seats)
Bus (16+ seats)
Motorcycle
Motor Scooter/Moped
Motor Home
Farm Machinery
ATV
Sport Utility Vehicle (SUV) 1 1
Passenger Van
Truck More Than 10,000 lbs.
Van (10,000 lbs. or less)
Other
Total 1 1 4 4 2 2 3 3
Percent 10.0 10.0 40.0 40.0 20.0 20.0 30.0 30.0

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Vehicles By Vehicle Type
Vehice Type 2018* Total

Fat Inj * PD Tot Fat Inj * PD Tot Pct
Passenger Vehicle-2 Door
Passenger Vehicle-4 Door 1 1 2 20.0
Passenger Vehicle-Convertible
Pickup Truck 3 3 30.0
Single-Unit Truck (2 axles)
Single-Unit Truck (3 or more axles)
School Bus
Truck/Trailer 1 1 10.0
Truck-Tractor (bobtail)
Truck-Tractor/Semi-Trailer 3 3 30.0
Truck-Tractor/Double
Truck-Tractor/Triple
Bus/Large Van (9-15 seats)
Bus (16+ seats)
Motorcycle
Motor Scooter/Moped
Motor Home
Farm Machinery
ATV
Sport Utility Vehicle (SUV) 1 1 10.0
Passenger Van
Truck More Than 10,000 lbs.
Van (10,000 lbs. or less)
Other
Total 1 9 10 100
Percent 10.0 90.0 100

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Day And Time Of Occurrence Of Collisions
Hour Of The Day

Day AM PM
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 Tot Pcnt

Sunday
Monday
Tuesday 1 1 2 28.6
Wednesday 1 1 2 28.6
Thursday 1 1 14.3
Friday
Saturday 1 1 2 28.6

Early Morning - Sunrise Morning Peak Mid Morning/Afternoon PM Peak Evening - Late Night Tot 100
Total 1 1 3 1 1 7
Percent 14.3 14.3 42.9 14.3 14.3 100

Roadway/Lighting
Lighting Conditions

Roadway Conditions Daylight Darkness Twilight Lighted Unknown Total Percent
Dry 4 3 7 100.0
Wet (Water)
Ice, Snow, or Slush
Mud, Dirt, Gravel, or Sand
Other
Total 4 3 7 100
Percent 57.1 42.9 100

Weather Conditions
Weather Conditions Total Percent
Clear 5 71.4
Clouds Present 2 28.6
Raining/Fog
Snowing/Sleet/Hail
Other
Total 7 100
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USE RESTRICTED
23 USC 409

TABULATION OF COLLISIONS

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Drivers By Driver Conditions

Unsafe/Unlawful
Apparently Normal

Alcohol Involved
Sleep Suspected Drug Use Indicated Unknown Condition Total

Ability Impaired Odor Detected

Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Fat Inj * PD Total Pcnt

Failed to Yield 1 1 1 10.0
Failed to Stop
Failed to Signal
Improper Turn
Improper Start
Improper Stop
Improper Backing
Improper Parking
Improper Passing
Improper Lane Change
Left of Center 1 1 1 10.0
Following Too Close
Unsafe Speed 1 1 1 10.0
DWI 1 1 1 10.0
Inattention 1 1 1 1 2 20.0
Negligent Driving
Defective Vehicle
Wrong Way
No Improper Action 4 4 4 40.0
Other
Total 1 6 1 2 1 9 10 100
Percent 10.0 60.0 10.0 20.0 10.0 90.0 100

Severities Indicate Highest Severity in Collision

Collisions By Special Feature
Special Feature Total

Fat Inj * PD Tot
Bridge 1 1 2
Work Zone
Cross Median
Train Collision

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

COLLISION CONCENTRATION LISTING

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

------INTERSECTING------

COUNTY CITY HWY

CL

INT ID CS/

ST.1

HWY INT-REL/

TERM-LOC

CITY STREET NAME CITY STREET NAME HWY MILE/

ST.2

SEV

INDEX

NUM

COLLS

RANK

(08)CADDO (00) 1 14 US-281 BR.(31) 17.11 5 2 1

(08)CADDO (00) 1 14 US-281 17.21 1 1 2

(08)CADDO (00) 1 14 US-281 17.31 1 1 3

(08)CADDO (00) 1 14 US-281 17.50 1 1 4

(08)CADDO (00) 1 14 US-281 17.70 1 1 5

(09)CANADIAN (00) 1 02 US-281 INTER (SOUTH) EW101/OLD SH-66 00.50 1 1 6

SEVERITY INDEX = (1 * NUMBER OF PROPERTY DAMAGE ONLY COLLISIONS) + (2 * NUMBER OF POSSIBLE INJURY COLLISIONS) + (3 NUMBER OF NON INCAPACITATING INJURY COLLISIONS) + (4 * NUMBER OF INCAPACITATING COLLISIONS) + (5 * NUMBER OF FATALITY COLLISIONS)
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USE RESTRICTED
23 USC 409

Program Provided by:

Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Collision Rate Analysis

US-281 BRIDGEPORT BRIDGE

Time Period: 01-01-2013 to 12-31-2018 (2191 days)

RATE = No. of Collisions per 100 Million Vehicle Miles

Rate Type Location Statewide Critical

Rates Rates ** Rates 

(2014 - 2016)

Queried Collisions: 122.49 76.44 145.35

Fatal Collisions: 0.00 2.70

Vis. Injury Collisions *: 17.50 20.03

Vis. Injury + Fatal: 17.50 22.73 64.29

Collision History Summary

(Number of Years = 6)

# Collisions # People

Involving Fatality: 0 Killed: 0

Vis. Injury *: 1 Vis. Injured *: 1

Poss. Injury: 0 Poss. Injured: 0

Property Damage Only: 6

TOTAL: 7

*  Includes Incapacitating and Non-Incapacitating Injuries.

Road Characteristics

Roadway Length (miles): 01.64

Roadway Width (feet): 20

Avg. Daily Traffic (Veh/Day): 1590

Number of Lanes *: TWO-LANES

Access Control *: NONE

Urban Area Type *: RURAL

Rural or Municipal *: RURAL

Median Type *: UNDIVIDED

Median Width (feet): 0 

*  Predominate value.

NO. OF COLLISIONS____________________RATE = 
EXPOSURE

   STATE RATE               0.5   ___________         __________ CRIT RATE =  STATE RATE + 1.645 x SQRT(                         ) + (                      )
    EXPOSURE          EXPOSURE 

 ADT x LENGTH x NO. OF DAYS IN REPORT_______________________________________EXPOSURE = 
100,000,000

**  Statewide rates are computed based on similiar roadways pertaining to number of lanes, divided or undivided, rural or urban, and access control.
Statewide rates cannot be compared to Queried Collisions unless the queried collisions include every collision type.
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USE RESTRICTED
23 USC 409

Program Provided by:

Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Expected Collision Analysis

US-281 BRIDGEPORT BRIDGE

Time Period: 01-01-2013 to 12-31-2018

Number of Years in Query: 6.00

1 + (1/K) Target CollsExp Target Colls = (  __________________  ) Pred Colls

1 + (1/K) Pred Colls

Pred Colls = Collisions Predicted by Selected SPF

Target Colls = Collisions that Match Selected SPF

1/K = Overdispersion for Selected SPF

Exp Crash Frequency = Exp Target Colls / Num Years

Exp Crash Density = Exp Crash Frequency / Length

Exp Crash Rate  = (Exp Crash Density * 100,000,000) / (ADT * 365)

Exp Excess Crash Freq = (Exp Target Colls - Pred Colls) / Num Years

Typical Crash Freq = Pred Colls / Num Years

Exp/Typ Crash Ratio = Exp Target Colls / Pred Colls

Deviation Probability = Cumulative Value of Exp Target Colls in Distribution

ANALYSIS PER SUBSECTION

CO CS Start End Length ADT Selected SPF Queried

Colls

Target

Colls

Predicted

Colls

Over

dispersion

Exp Target

Colls

Exp Crash

Frequency

Exp Crash

Density

Exp Crash

Rate

Exp Excess

Crash Freq

Typical

Crash Freq

Exp/Typ

Crash Ratio

Deviation

Probability

08 14 17.11 18.25 1.14 1600 43: Tab 2B 2015 6 1 1.06 0.60 1.04 0.17 0.15 25.93 -0.00 0.18 0.98 0.59

1.14 1404 6 1 1.06 0.60 1.04 0.17 0.15 29.56 -0.00 0.18 0.98 0.59

CO CS Start End Length ADT Selected SPF Queried

Colls

Target

Colls

Predicted

Colls

Over

dispersion

Exp Target

Colls

Exp Crash

Frequency

Exp Crash

Density

Exp Crash

Rate

Exp Excess

Crash Freq

Typical

Crash Freq

Exp/Typ

Crash Ratio

Deviation

Probability

09 02 00.00 00.50 0.50 1500 43: Tab 2B 2015 1 0 0.34 1.03 0.25 0.04 0.08 15.21 -0.01 0.06 0.74 0.53

0.50 3000 1 0 0.34 1.03 0.25 0.04 0.08 7.61 -0.01 0.06 0.74 0.53

Total Expected Target Collisions: 1.22 Overall Expected Crash Rate: 18.02
Total Expected Excess Crash Frequency: -0.03

Total Expected Crash Frequency: 0.20 Total Typical Crash Frequency: 0.23
Overall Expected Crash Density: 0.12 Overall Expected/Typical Crash Ratio: 0.88

Overall Deviation Probability: 0.53
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USE RESTRICTED
23 USC 409

Program Provided by:

Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

SPF-Based Pattern Recognition

US-281 BRIDGEPORT BRIDGE

Time Period: 01-01-2013 to 12-31-2018

Selected Wet SPF: 53 - City InX Wet

Selected Dark/Night SPF: 60 - Hwy/Hwy Urban Dark

Selected Impaired SPF: 67 - Hwy/Hwy Urban Drunk

PATTERN ANALYSIS : HWY/HWY JUNCTIONS

CO Hwy/Hwy Jct. Queried

Colls

    Wet   

Target Colls

Dark/Night

Target Colls

Impaired

Target Colls

     Wet    

Deviation Prob.

Dark/Night

Deviation Prob.

Impaired

Deviation Prob.
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USE RESTRICTED
23 USC 409

Program Provided by:

Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

SPF-Based Pattern Recognition

US-281 BRIDGEPORT BRIDGE

Time Period: 01-01-2013 to 12-31-2018

Selected Wet SPF: 53 - City InX Wet

Selected Dark/Night SPF: 60 - Hwy/Hwy Urban Dark

Selected Impaired SPF: 67 - Hwy/Hwy Urban Drunk

PATTERN ANALYSIS : NON-HWY/HWY LOCATIONS WITH INTERSECTION RELATED COLLISIONS

CO CS Mile

Point

Queried

Colls

    Wet   

Target Colls

Dark/Night

Target Colls

Impaired

Target Colls

     Wet    

Deviation Prob.

Dark/Night

Deviation Prob.

Impaired

Deviation Prob.

09 02 0.50 1 0 0 0 0.6702 0.5143 0.6680
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USE RESTRICTED
23 USC 409

HIGHWAY SYSTEM COLLISION LISTING

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

Cnty City CS

#

Int.

#

Mile

Post

Location Features Int.

Related

On

Map

Dir.

1

Dir.

2

#

Veh.

#

Inj.*

#

Fat.

Type of Collision Unsafe

Unlawful

Lighting

Cond.

Roadway

Cond.

Severity Date

(08) CADDO (00) HWY: US-281 AT: BR.(31)

08 14 17.11 BR.(31) BRIDGE NO Y N - 1 1 F-O BR-ABUTMENT INATT DYLGT DRY I INJ 04-25-2013

08 14 17.11 BR.(31) BRIDGE NO Y W - 1 F-O BR-POST INATT DYLGT DRY PDO 08-18-2015

(08) CADDO (00) HWY: US-281 AT: 00.10 after BR.(31)

08 14 17.21 NO Y S E 2 SIDESWIPE-OPP D-W-I DARK DRY PDO 02-18-2017

(08) CADDO (00) HWY: US-281 AT: 00.20 after BR.(31)

08 14 17.31 NO Y E - 1 ANIMAL DOM-ANIMAL DARK DRY PDO 11-21-2017

(08) CADDO (00) HWY: US-281 AT: 00.39 after BR.(31)

08 14 17.50 NO Y E - 1 ANIMAL DOM-ANIMAL DARK DRY PDO 08-05-2015

(08) CADDO (00) HWY: US-281 AT: 00.59 after BR.(31)

08 14 17.70 NO Y E W 2 SIDESWIPE-OPP L-CENTER DYLGT DRY PDO 12-28-2016

(09) CANADIAN (00) HWY: US-281, (SOUTH) AT: EW101/OLD SH-66

09 02 00.50 EW101/OLD SH-66 YES Y E S 2 RIGHT-ANGLE F-YIELD DYLGT DRY PDO 07-25-2015

* INCLUDES INCAPACITATING, NON-INCAPACITATING, AND POSSIBLE INJURIES.
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USE RESTRICTED
23 USC 409

STUDY CRITERIA

US-281 BRIDGEPORT BRIDGE

Date Range: 01-01-2013 Thru 12-31-2018

Program Provided by:
Traffic Engineering Division
Collision Analysis and Safety Branch
(405) 522-0985
Created: 06/03/2019 by Joseph Brutsche

ROADWAY / REGION

QUERY OVER SELECTIONS
1 Control Section County: 9, Control Section: 2, CS Type: hwy, CS Query On: range, Mile Start: 00.00, Mile End: 00.50
2 Control Section County: 8, Control Section: 14, CS Type: hwy, CS Query On: range, Mile Start: 17.11, Mile End: 18.25

DATE

Date Range 01-01-2013 to 12-31-2018

REPORT SECTIONS

Collision Map & Study Totals  (Included)
Sliding Scale Analysis  (Included)
 - Maximum Window Length 5 miles
 - Pad Windows to Max Length Checked
 - Number of Windows Top 50
 - Rank By Severity Index
Collision Analysis Tables  (Included)
 - Totals By City, Hwy Class Checked
 - Other Analysis Tables Checked
Concentration Listing  (Included)
 - Sort Concentration List By Severity Index
Collision Diagram  (Included)
Rate Analysis  (Included)
Collision Listing  (Included)
 - Highway Collision Listing Checked, By Control Section
 - City Street Collision Listing Checked
 - County Road Collision Listing Checked
Query Criteria  (Included)

FILTER COLLISIONS

Roadway Type All Collision Data
Incl. Crashes Assoc. w/ Every Int. Checked
Environment Fields  
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