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Chapter 5 Concrete Structures

. Relative .. Final
Type Depth in Weil;rr:ltt K/ft S“::r):.ft Cost Fabr';?:g; Cost In-Place
Factor Cost**

W42G 42.00 0.424 85 0.75 $85 $90 $99
W50G 50.00 0.585 110 0.83 $95 $100 $110
wW58G 58.00 0.672 125 0.92 $105 $110 $121
W74G 73.50 0.831 150 1.00* $115 $120 $132
WF42G 42.00 0.806 115 1.35 $150 $155 $178
WF50G 50.00 0.859 130 1.44 $160 $165 $190
WF58G 58.00 0.913 145 1.52 $170 $175 $201
WF74G 74.00 1.020 165 1.61 $180 $185 $213
w83G 82.61 1.087 175 1.70 $190 $195 $224
W9I5G 94.49 1.167 160 2.00 $200 $230 $265
WBT32G 32.00 0.598 75 1.57 $150 $180 $207
WBT38G 38.00 0.638 90 1.61 $155 $185 $213
WBT62G 62.00 0.798 130 1.74 $170 $200 $230
U54G4 54.00 1.154 130 3.40 $290 $390 $449
U54G5 54.00 1.234 130 3.44 $295 $395 $454
U54G6 54.00 1.394 120 3.48 $300 $400 $460
U66G4 66.00 1.343 155 3.44 $295 $395 $454
U66G5 66.00 1.423 150 3.48 $300 $400 $460
U66G6 66.00 1.583 145 3.53 $305 $405 $466
uU78G4 78.00 1.531 170 3.70 $325 $425 $489
U78G5 78.00 1.611 170 3.79 $335 $435 $500
U78G6 78.00 1.771 165 3.88 $345 $445 $512
UF60G4 60.00 1.342 150 3.48 $300 $400 $460
UF60G5 60.00 1.422 150 3.53 $305 $405 $466
UF60G6 60.00 1.582 135 3.57 $310 $410 $472
UF72G4 72.00 1.530 165 3.62 $315 $415 $477
UF72G5 72.00 1.610 170 3.66 $320 $420 $483
UF72G6 72.00 1.770 160 3.70 $325 $425 $489
UF84G4 84.00 1.719 190 3.96 $355 $455 $523
UF84G5 84.00 1.799 185 4.05 $365 $465 $535
UF84G6 84.00 1.959 170 4.14 $375 $475 $546
WF74PTG 74.00 1.020 175 1.31 $120 $150 $173
WB83PTG 82.61 1.087 205 1.35 $130 $155 $178
WI5PTG 94.49 1.167 235 1.31 $145 $150 $173

*

W74G is used as basis for relative cost analysis

** The final In-Place Cost is based on 1.15 x Fabrication Cost. Producers should be consulted for
shipping circumstances

Precast Prestressed Girder Cost Estimate (Per Linear Foot)
Table 5.6.4-1
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3.

Girder Spacing

Consideration must be given to the slab cantilever length to determine the most
economical girder spacing. This matter is discussed in Section 5.6.4.B. The slab
cantilever length should be made a maximum if a line of girders can be saved. The
spacing of the interior girders must be considered at the same time. Once the positions
of the exterior girders have been set, the positions and lengths of interior girders can be
established. The following guidance is suggested.

a. Straight Spans

On straight constant width roadways, all girders should be parallel to bridge
centerline and girder spacing should be equal.

b. Tapered Spans

On tapered roadways, the minimum number of girder lines should be determined
as if all girder spaces were to be equally flared. As many girders as possible,
within the limitations of girder capacity should be placed. Slab thickness may
have to be increased in some locations in order to accomplish this.

c. Curved Spans

On curved roadways, normally all girders will be parallel to each other. It is
critical that the exterior girders are positioned properly in this case, as described
in Subsection 5.6.4.B.

d. Geometrically Complex Spans

Spans which are combinations of taper and curves will require especially careful
consideration in order to develop the most effective and economical girder
arrangement. Where possible, girder lengths and numbers of straight and harped
strands should be made the same for as many girders as possible in each span.

e. Number of Girders in a Span

Usually all spans will have the same number of girders. Where aesthetics of the
underside of the bridge is not a factor and where a girder can be saved in a short
side span, consideration should be given to using unequal numbers of girders. It
should be noted that this will complicate crossbeam design by introducing torsion
effects and that additional reinforcement will be required in the crossbeam.

Slab Cantilevers

The selection of the location of the exterior girders with respect to the curb line of a bridge
is a critical factor in the development of the framing plan. This location is established by
setting the curb distance, which is that dimension from centerline of the exterior girder to
the adjacent curb line. For straight bridges, the distance between the edge of girder and the
curb will normally be no less than 2'-6" for W42G, W50G, and W58G; 3'-0" for W74G;
and 3'-6" for WF74G, W83G, and W95G. Some considerations which affect this are
noted below.

1.

Appearance

In the past, some prestressed girder bridges have been designed by placing the
exterior girders directly under the curb (traffic barrier). This gives a very poor bridge
appearance and is uneconomical. Normally, for best appearance, the largest slab
overhang which is practical should be used.
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Concrete Structures

5.7

Roadway Slab

The following information is intended to provide guidance for slab thickness and transverse
and longitudinal reinforcement of roadway slab. Information on deck deterioration prevention
systems is section 5.7.4.

5.7.1 Roadway Slab Requirements
A.  Slab Thickness
Slab thickness for prestressed girder bridges shall be taken as shown in Table 5.7.2-2.
The minimum slab thickness is established in order to ensure that overloads on the bridge
will not result in premature slab cracking.
B. Computation of Slab Strength
The thickness for usual slabs are shown in Figure 5.7.1-1 and Figure 5.7.1-2. The slab
design span and thickness are defined in Table 5.7.2-2
The thickness of the slab and reinforcement in the area of the cantilever may be governed
by traffic barrier loading. Wheel loads plus dead load shall be resisted by the sections
shown in Figure 5.7.1-2.
Cantilever loads may govern the slab thickness just inside the exterior girder as shown
by “Z” in Figure 5.7.1-2.
Design of the cantilever is normally based on the expected depth of slab at centerline
of girder span. This is less than the dimensions at the girder ends (somtimes).
SLAB THICKNESS
%" FILLET DIMENSION "A" AT
CENTERLINE OF GIRDER
BEARING.
Depths for Slab Design at Centerline of Girder Span
Figure 5.7.1-1
Bridge Design Manual M 23-50 Page 5.7-1
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Concrete Structures Chapter 5

CHECK SLAB STRENGTHS AT
POINT X, USING DEFTHS AS
SHOWN. CRITICAL SECTION AT Z.

bf —bW
2

br= WIDTH OF TOF FLANGE
by= WEB THICKNESS

7 =

Depths for Slab Design at Deck Overhang
Figure 5.7.1-2

C. Computation of “A” Dimension

The distance from the top of the slab to the top of the girder at centerline bearing is
represented by the “A” Dimension. It is calculated in accordance with the guidance of
Appendix B. This ensures that adequate allowance will be made for excess camber,
transverse deck slopes, vertical and horizontal curvatures. Ideally the section at centerline

of span will have the final geometry shown in Figure 5.7.1-1. Where temporary prestress
strands at top of girder are used to control the girder stresses due to shipping and handling,
the “A” dimension must be adjusted accordingly.

The note in left margin of the Layout Sheet should read: “A” Dimen. = X” (not for design).

Page 5.7-2 Bridge Design Manual M 23-50
November 17, 2006



Slab Overhang Design-
Appendix 5.3-A8 End Barrier Segment

Slab Overhang Required Reinforcement for Vehicle Impact - End
Barrier Segment - LRFD A13.4.1 Design Case 1

3.2

S A L —8—32in F Shape End

[ 34in Single Slope End
28 T Bl —8—42in F Shape End
26 - —=—42in Single Slope End |

2.4 1
2.2 1
2 |
1.8 -
1.6 -
1.4
1.2
14
0.8

Top Mat Steel A, (in?/ft)

35 375 4 425 45 475 5 525 55 575 6 625 6.5

Notes:
1. Top and bottom mats each carry one-half the tension impact load.

2. Only Design Case 1 of LRFD A13.4.1 is considered. Designer must also check Design Cases 2
and 3.

3. Section considered is a vertical section through the slab overhang at the toe of the barrier.

Bridge Design Manual M 23-50.01 Page 5.3-A8-1
February 26, 2007
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