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5.1 Factors Governing Bridge Costs

Bridge costs are tabulated based on the bids received for all bridges let to contract. While
these costs indicate some trends, they do not reflect all the factors that affect the final bridge
cost. Each bridge has its own conditions which affect the cost at the time a contract is let.
Some factors governing bridge costs are:

1. Location - rural or urban, or remote regions

2. Type of crossing

3. Type of superstructure

4. Skew of bridge

5. Bridge on horizontal curve

6. Type of foundation

7. Type and height of piers

8. Depth and velocity of water

9. Type of abutment

10. Ease of falsework erection

11. Need for special equipment

12. Need for maintaining traffic during construction

13. Limit on construction time

14. Complex forming costs and design details

15. Span arrangements, beam spacing, etc.

Figure 5.2-1 shows the economic span lengths of various type structures based on average
conditions. Refer to Chapter 17 for discussion on selecting the type of superstructure.

Annual unit bridge costs are included in this chapter. The area of bridge is from back to back
of abutments and out to out of the concrete superstructure. Costs are based only on the
bridges let to contract during the period. In using these cost reports exercise care when a
small number of bridges are reported as these costs may not be representative.

In these reports prestressed girder costs are grouped together because there is a small cost
difference between girder sizes. Refer to unit costs. Concrete slab costs are also grouped
together for this reason.

July 2020 5-2



oo,

§'§B'§ WisDOT Bridge Manual Chapter 5 — Economics and Costs

OF TR

No costs are shown for rolled steel sections as these structures are not built very often. They
have been replaced with prestressed girders which are usually more economical. The cost of
plate girders is used to estimate rolled section costs.

For structures over a railroad, use the costs of grade separation structures. Costs vary
considerably for railroad structures over a highway due to different railroad specifications.

Other available estimating tools such as AASHTOWare Project Estimator and Bid Express, as
described in Facilities Development Manual (FDM) 19-5-5, should be the primary tools for
structure project cost estimations. Information in this chapter can be used as a supplemental
tool.
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5.2 Economic Span Lengths

FRAMES

Not economical as compared to other structure types

Feet 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
TYPE OF
STRUCTURE
MULTIPLE BOX
CULVERTS *
TIMBER
Mostly for pedestrian bridges
| | I
CONCRETE SLABS
50 ft for single span, 60 ft for multi-span
I I I I |
CONCRETE RIGID | | | | | | | | |

12"-42" PREST.
SLABS & BOX
GIRDERS

Only use when falsework cannot be easily removed
(see Chapter 19 for other limitations)

28" PREST.
GIRDER

36" PREST.
GIRDER

36W" PREST.
GIRDER

45W" PREST.
GIRDER

—
——
e

54W" PREST.
GIRDER

e

72W" PREST.
GIRDER

e

82W" PREST.
GIRDER *

"

STEEL W SHAPE
BEAMS

Prestressed concrete girders are likely more economical

STEEL PLATE
GIRDERS

*Currently there is a moratorium on the use of 82W" prestressed girders in Wisconsin

Figure 5.2-1
Economic Span Lengths
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5.3 Contract Unit Bid Prices

Individual bid items should be looked up in Estimator or Bid Express
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5.4 Bid Letting Cost Data

This section includes past information on bid letting costs per structure type. Values are
presented by structure type and include: number of structures, total area, total cost,
superstructure cost per square foot and total cost per square foot.

The square foot costs include all items shown on the structure plan except removing old
structure. Costs also include a proportionate share of the project’'s mobilization, as well as
structural approach slab costs, if applicable. However, square footage does not include the
structural approach slabs, and is based on the length of the bridge from abutment to abutment.
(It is realized that this yields a slightly higher square footage bridge cost for those bridges with
structural approach slabs.)

5.4.1 2015 Year End Structure Costs

Super.

Only Cost

Cost Per per
No. of | Total Area Square | Square

Structure Type Bridges | (Sq. Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 22 338,229 41,220,154 60.96 121.87
Reinf. Conc. Slabs (Flat) 26 47,766 7,151,136 62.77 149.71
Reinf. Conc. Slabs (Haunched) 6 27,967 3,517,913 57.49 125.79
Buried Slab Bridges 1 2,610 401,000 43.74 153.64
Pre-Fab Pedestrian Bridges 3 29,304 3,440,091 - 117.39

Table 5.4-1
Stream Crossing Structures
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Super.

Only Cost

Cost Per per
No. of | Total Area Square | Square

Structure Type Bridges | (Sq. Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 58 768,458 102,067,913 66.04 132.82
Reinf. Conc. Slabs (Flat) 2 8,566 922,866 46.36 107.74
Reinf. Conc. Slabs (Haunched) 1 6,484 868,845 41.26 133.99
Steel Plate Girders 4 100,589 20,248,653 137.13 | 201.30
Trapezoidal Steel Box Girders 4 305,812 79,580,033 189.24 | 260.23
Rigid Frames 2 7,657 2,730,308 - 356.58
Timber 1 16,800 1,982,669 - 118.02
Pre-Fab Pedestrian Bridges 1 1,851 449,475 -- 242.83

Table 5.4-2

Grade Separation Structures

Box Culvert Type No. of Culverts Cost per Lin. Ft.
Single Cell 2 2,235.67
Twin Cell 6 3,913.05
Single Pipe 1 2,262.11
Double Pipe 2 426.20
Triple Pipe 2 1,424.09
Quadruple Pipe 1 2,332.96

Table 5.4-3
Box Culverts
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Cost per
No. of Total Area Square
Retaining Wall Type Walls (Sq. Ft.) Total Costs Foot
MSE Block Walls 11 22,353 1,594,171 71.32
MSE Panel Walls 51 315,440 28,038,238 88.89
MSE Panel Walls w/Integral 4 14,330 1,098,649 76.67
Barrier
Concrete Walls 2 6,850 712,085 103.96
Wire Faced MSE Walls 3 10,345 1,501,948 145.19
Wire Faced MSE Walls w/ 12 50,670 10,195,161 201.21
Precast Conc. Wall Panels
Secant Pile Walls 1 5,796.50 1,075,785 185.59
Soldier Pile Walls 6 37,498 6,037,788 161.02
Steel Sheet Pile Walls 6 11,319 668,227 59.04
Table 5.4-4
Retaining Walls
No. of Total Lineal Ft. | Total Costs | Cost per
Sign Structure Type Structures of Arm Lin. Ft.
Butterfly (1-Sign) Conc. Col. 2 44 122,565 2,785.56
1-Steel Col. 2 42 63,965 1,522.98
Butterfly (2-Signs) 1-Steel Col. 1 21 48,971 2,331.97
Cantilever Conc. Col 18 530 1,217,454 2,297.08
1-Steel Col. 15 394 528,950 1,342.85
Full Span Conc. Col. 44 4,035 5,309,906 1,315.96
1-Steel Col. 12 720 476,598 662.00
2-Steel Col. 10 711 775,858 1,091.22
Full Span + Conc. Col. 1 84 166,003 1,976.22
Cantilever
Table 5.4-5
Sign Structures
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5.4.2 2016 Year End Structure Costs

Super.
Only Cost | Cost
Per per
No. of | Total Area Square | Square
Structure Type Bridges | (Sq. Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 19 199,367 26,157,660 57.97 131.20
Reinf. Conc. Slabs (Flat) 36 72,066 10,985,072 63.40 152.43
Reinf. Conc. Slabs (Haunched) 5 22,144 2,469,770 50.63 111.53
Prestressed Box Girders 3 4,550 773,098 80.85 169.91
Table 5.4-6
Stream Crossing Structures
Super.
Only Cost Cost
Total Per per
No. of Area Square Square
Structure Type Bridges | (Sq. Ft.) | Total Costs Foot Foot
Prestressed Concrete Girders 25 343,165 | 40,412,805 60.62 117.76
Reinf. Conc. Slabs (Haunched) 5 33,268 4,609,286 59.21 138.55
Steel Plate Girders 3 127,080 | 18,691,714 90.78 147.09
Pedestrian Bridges 1 4,049 846,735 91.35 209.13
Table 5.4-7
Grade Separation Structures
Box Culvert Type No. of Culverts Cost per Lin. Ft.
Single Cell 18 1,694.52
Twin Cell 10 2,850.45
Single Pipe 1 1,268.42
Table 5.4-8
Box Culverts
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No. of Total Area Square
Retaining Wall Type Walls (Sq. Ft.) Total Costs Foot
MSE Block Walls 10 10,310 558,347 54.16
MSE Panel Walls 21 112,015 8,681,269 77.50
Modular Walls 5 6,578 419,334 63.75
Soldier Pile Walls 2 13,970 1,208,100 86.48
Steel Sheet Pile Walls 1 3,440 104,814 30.47
Table 5.4-9
Retaining Walls
No. of Total Lineal Ft. | Total Costs | Cost per
Sign Structure Type Structures of Arm Lin. Ft.
Butterfly (2-Signs) Conc. Col. 1 25.25 89,102 3,528.80
1-Steel Col. 1 24.34 44,176 1,814.97
Cantilever Conc. Col 5 171 384,487 2,248.46
1-Steel Col. 18 536.25 758,646 1,414.72
Full Span Conc. Col. 0 - - -
1-Steel Col. 7 430.25 400,125 929.98
2-Steel Col. 7 590 611,292 1,036.23
Table 5.4-10
Sign Structures
5.4.3 2017 Year End Structure Costs
Super
Only Cost
Total per Cost per
No. of Area Square Square
Structure Type Bridges | (Sq. Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 24 238,956 | 33,970,344.86 60.05 142.16
Reinf. Conc. Slabs (Flat) 44 69,095 11,063,299.53 57.75 160.12
Reinf. Conc. Slabs (Haunched) 8 48,434 6,759,897.64 55.41 139.57
Prestressed Box Girders 2 2,530 691,474.35 117.93 273.31
Table 5.4-11
Stream Crossing Structures
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Super.
Only Cost
Total per Cost per
No. of Area Square Square
Structure Type Bridges | (Sq. Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 28 302,672 | 37,247,580.94 52.67 123.10
Reinf. Conc. Slabs (Flat) 25 58,076 9,561,823.06 42.14 164.64
Reinf. Conc. Slabs (Haunched) 6 49,160 9,444,012.75 43.73 192.11
Steel Plate Girders 0 -- -- --
Pedestrian Bridges 2 12,864 2,141,133.01 53.53 166.44
Table 5.4-12
Grade Separation Structures
Box Culvert Type No. of Culverts Cost per Lin. Ft.
Single Cell 18 1,849.26
Twin Cell 3 3,333.61
Single Pipe 1 1,752.93
Precast 1 2,204.32
Precast Three-Sided 3 8,754.76
Table 5.4-13
Box Culverts
Cost per
No. of | Total Area (Sq. Square
Retaining Wall Type Walls Ft.) Total Costs Foot
CIP Cantilever 17 30,808 3,277,766.33 106.39
CIP Facing (MSE) 3 10,611 1,683,447.67 158.65
MSE Block Walls 6 13,378 1,457,896.15 108.98
MSE Panel Walls 21 137,718 11,789,074.54 85.60
Modular Walls 3 3,643 254,004.30 69.72
Precast Panel and Wire Faced 3 17,270 2,294, 507.57 132.86
Soldier Pile Walls 0 -- -- --
Steel Sheet Pile Walls 5 15,056 1,442,741.15 95.82
Table 5.4-14
Retaining Walls
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No. of Total Lineal Ft. | Total Costs Cost per
Sign Structure Type Structures of Arm Lin. Ft.
Butterfly (1-Sign) Conc. Col. 0 -- -- --
1-Steel Col. 4 84.5 221,728.47 2,623.01
Butterfly (2-Signs) Conc. Col. 0 - - -
1-Steel Col. 6 217.22 417,307.35 1,921.13
Cantilever Conc. Col 0 -- -- --
Cantilever 1-Steel Col. 28 825.75 1,165,570.03 1,411.53
Full Span 2-Steel Col. 2 199 245,997.03 1,236.17
Conc. Col. 2 185 349,166.59 1887.39
Full Span 1-Steel Col. 6 466.03 589,773.11 1265.53
2-Steel Col. 21 1,773.5 1,789,041.14 1008.76
Table 5.4-15
Sign Structures
5.4.4 2018 Year End Structure Costs
Super.
Only Cost | Cost
Per per
No. of | Total Area Square | Square
Structure Type Bridges | (Sq. Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 45 276,820 45,260,979 66.45 163.50
Reinf. Conc. Slabs (Flat) 49 72,180 12,259,362 68.04 169.85
Reinf. Conc. Slabs (Haunched) 8 34,732 6,437,911 70.04 185.36
Prestressed Box Girder 1 1,864 419,175 113.39 224.88
Table 5.4-16
Stream Crossing Structures
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Super. Only | Cost
Total Cost Per per
No. of | Area (Sq. Square Square
Structure Type Bridges Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 52 727,872 (124,665,613 59.90 171.30
Reinf. Conc. Slabs (Haunched) 6 56,580 | 10,858.579 57.14 191.92
Steel Plate Girders 0 -- -- -- --
Trapezoidal Steel Box Girders 0 -- -- -- --
Table 5.4-17
Grade Separation Structures
Box Culvert Type No. of Culverts Cost per Lin. Ft.
Single Cell 13 1,948
Twin Cell 6 2,941
Three Cell 1 6,354
Table 5.4-18
Box Culverts
Bridge Type Cost
Twin Pipe Culvert 2,292 Lin. Ft.
Table 5.4-19
Miscellaneous Bridges
Cost per
No. of | Total Area (Sq. Square
Retaining Wall Type Walls Ft.) Total Costs Foot
CIP Cantilever 0 -- -- --
CIP Facing (MSE) 0 - - -
MSE Block Walls 3 4,693 567,547 120.93
MSE Panel Walls 49 378,371 44,841,726 118.51
Modular Walls 3 2,402 204,002 84.93
Precast Panel and Wire Faced 1 5,945 948,347 159.53
Soldier Pile Walls 4 8,531 1,570,107 184.05
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Steel Sheet Pile Walls 2 16,620 1,639,380 98.64
Table 5.4-20
Retaining Walls
No. of Total Lineal Ft. | Total Costs Cost per
Sign Structure Type Structures of Arm Lin. Ft.
Butterfly (1-Sign) Conc. Col. 6 118 273,756 2,319.97
1-Steel Col. 0 -- -- --
Butterfly (2-Signs) Conc. Col. 5 88 277,787 3,156.67
1-Steel Col. 4 73 326,652 4,474.68
Cantilever Conc. Col 8 234 588,676 2,515.71
1-Steel Col 32 850.83 1,380,710 1,622.78
Cantilever Conc. Col. 16 1267 2,909,973 2,296.74
Full Span 1-Steel Col. 2 184.2 279,115 1,515.28
2-Steel Col. 17 1469 2,236,464 1,522.44
Full Span 1-Steel Col. 10 675.5 513,623 760.36
2-Steel Col. 0 -- -- --
Table 5.4-21
Sign Structures
5.4.5 2019 Year End Structure Costs
Super.
Only Cost Cost
Per per
No. of | Total Area Square | Square
Structure Type Bridges (Sq. Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 25 128,141 21,357,588 66.55 166.67
Reinf. Conc. Slabs (Flat) 44 69,664 12,974,370 70.13 186.24
Reinf. Conc. Slabs (Haunched) 10 43,057 7,035,245 100.04 163.39
Prestressed Box Girder 1 1,253 292,643 101.17 233.55
Table 5.4-16
Stream Crossing Structures
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Super. Only Cost
Total Cost Per per
No. of | Area (Sq. Square Square
Structure Type Bridges Ft.) Total Costs Foot Foot
Prestressed Concrete Girders 19 170,986 | 30,850,532 75.00 180.40
Reinf. Conc. Slabs (Haunched) 3 18,772 3,335,053 60.01 177.76
Steel Beams 1 7,964 1,897,388 95.77 238.25
Steel Plate Girders 3 130,986 | 30,430,624 144 .97 232.32
Table 5.4-17
Grade Separation Structures
Box Culvert Type No. of Culverts Cost per Lin. Ft.
Single Cell 8 2,611
Twin Cell 5 3,559
Three Cell 1 3,444
Table 5.4-18
Box Culverts
Bridge Type Cost
(none) --
Table 5.4-19
Miscellaneous Bridges
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Cost per
No. of | Total Area (Sq. Square
Retaining Wall Type Walls Ft.) Total Costs Foot
CIP Cantilever 0 -- -- --
CIP Facing (MSE) 0 - - -
MSE Block Walls 7 17,195 2,490,957 144.87
MSE Panel Walls 27 85,496 10,517,536 123.02
Modular Walls 0 -- -- -
Precast Panel and Wire Faced 0 -- -- --
Soldier Pile Walls 3 6,290 1,378,911 219.22
Steel Sheet Pile Walls 1 1,940 92,512 47.69
Table 5.4-20
Retaining Walls
No. of Total Lineal Ft. | Total Costs Cost per
Sign Structure Type Structures of Arm Lin. Ft.
Butterfly (1-Sign) Conc. Col. 0 -- -- --
1-Steel Col. 0 -- -- --
Butterfly (2-Signs) Conc. Col. 0 - - -
1-Steel Col. 0 -- -- --
Cantilever Conc. Col 0 -- -- -
1-Steel Col 2 56 42,520 1,518
Cantilever Conc. Col. -- -- -- --
Full Span 1-Steel Col. -- -- -- --
2-Steel Col. 10 735.5 126,495 1,719.86
Full Span 1-Steel Col. 3 187 45,069 723.04
2-Steel Col. 0 -- -- --
Table 5.4-21
Sign Structures
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