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Design of Bridge Decks

v Deck replacement is impractical and almost impossible to do
without closing the entire bridge. Therefore, it is always a good
strategy to be conservative and allow for reserved capacity
during design.

v Subjected to static and dynamic loads, thermal gradients, and
creep and shrinkage effects. Proper consideration should be
given to these effects to prevent cracking and deterioration.
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The Structural System

— =
| ___Girderline ______________
Longitudinal action of girder
____________________ e________________________
¢ Transverse action of one-way slab
____________________ e________________________
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The Structural System

Negative flexure reinforcement
(_\ (\ Temp & Shrinkage steel
1
O O O O O ]

) )
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Positive flexure reinforcement Distribution Reinforcement
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AASHTO LRFD Bridge Design oo oot

Steel (in.)

ifi i . - — | Cover(in) |
Specifications; Chapter 9: Decks T o
ns — 30|
— = T
| Exposure to deicing salts [ 25
Deck surfaces subject to tire stud 25
| or chain wear __ 1 =
Exterior other than above _ 1 20 |
ini i = A Interior other than above
o Minimum deck thickness = 7 in. (p. 9-7) s UpiiNo 1lber 15|
A A . . 14 and No. 18 bars :
o All previous limit states apply. ey e
. s«  UptoNo. 11 b 1.0
o Methods of deck analysis (p. 9-6). s T 14maNo 18bun 20
I g || Precast soffit form s o8
o Minimum covers in AASHTO Table 5.10.1-1 [ Precust reinforced piles ‘
o Noncorrosive environments 2.0
(p 5'165) +__Corrosive environments | 30 |
. | Precastprestressedpiles | 20
o For decks with less than 25 deg. skew, Cast-in-place piles .
= Noncorrosive Fn\uwnmenls 2.0
place primary rebars in the skew direction. + Comuape s 10
; . . rotected 30
Otherwise, place it normal to the supporting beams. |. S 20 \
¢ Aug I.Ercmic‘wncr:lc, 30
| Precast concrele box culverts B
s Top slabs used as a driving 25
surface
«  Top slabs with less than 2.0 i 2.0
of fill not used as a driving 1.0
surface

e All other members
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Concrete Covers
(different than BNBC-2020 and ACI 318!)

o AASHTO 5.10.1 (p. 5-165).
o Minimum cover is 1.0 in. always.

o For unprotected steel, use minimum covers in Table 5.10.1-1,
modified for w/c ratio (p. 5-164). 5101 Concrete Cover

» For w/c ratio < 0.4, modify by 0.8
» For w/cratio =2 0.5, modify by 1.2 I mpetiec for
o For post-tensioned ducts, use

sing and reinforcing
pecified in Table 5.10.1-1
ess otherwise specified

Modification factors for W/CM ratio shall be the

» Same as main reinforcing following:
» Y% of duct diameter o FOr WICM <040 oo 08
» Table 5.10.1-1 o FOrWICMZ 050 .. ..ooooocrvvvvrrosereren 12

* For epoxy coated rebars, use interior exposure from Table

5.10.1-1 (p. 5-185). S eRnaTonAL

9 L couroie N G
Deck Analysis Methods
(AASHTO LRFD)
o Approximate Methods
» Strip Method (4.6.2.1.1, p. 4-22)
—Design aids allowed for decks with
precast elements
» Empirical Method (9.7.2, p. 9-8)
o Refined Methods (4.6.3.2, p. 4-67)
o Overhang Design (9.7.1.5) W?ﬁﬁﬁ:ﬂm
10
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Strip Method - Overview

o Model slab strip as continuous beam (p.
4-26)

o Analyze to find moment at critical sections

o Determine width of strip sharing load
effect

o Design as one-way concrete slab

A INTERNATIONAL

CODE
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Strip Method — Analysis
Dead Load
LL moments can be
: 8 found from AASHTO
: g App. A4 (p. 4-95),
i Deck Slab Design
Vehicular Load e
varies 6' >4 6 able
e
‘|16k ‘ ‘ 16 k ‘ Presence Factors
16 k] |~ 16k
v v v £ 2
[] = = o =
g
; INTERNATIONAL
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Strip Method — Critical Section

M
(per strip)

- 15

./!\D AASHTO 4.6.2.1.6 (p/4-22).

o For precast I-shaped girders, critical section for negative

! moment and shear is: b/3 < 15 in. from girder centerline (p. 4-
I 27). For monolithic construction, precast boxes and stemmed

beams, use section at the support face.

rigidity for supporting elements.

03/02/2022

o Use beam theory for continuous beams and assume infinite

o Apply maximum £moments to all + moment sections (p. 4-22).

URP RAJUK | S-8 COMPONENT . i
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Location of Negative Moment

4.6.2.1.6—Calculation of Force Effects

The strips shall be treated as continuous beams or

03/02/2022

simply supported beams, as appropriate. Span length
shall be taken as the center-to-center distance between
the supporting components. For the purpose of
determining force effects in the strip, the supporting
components shall be assumed to be infinitely rigid.

The wheel loads may be modeled as concentrated
loads or as patch loads whose length along the span shall
be the length of the tire contact area, as specified in
Article 3.6.1.2.5, plus the depth of the deck. The strips
should be analyzed by classical beam theory.

The design section for negative moments and shear
forces, where investigated, may be taken as follows:

e For monolithic construction, closed steel
boxes, closed concrete boxes, open
concrete boxes without top flanges, and
stemmed precast beams, ie., Cross-
sections (b), (c), (d), (e), (), (g), (b), (i),
and (j) from Table 4.6.2.2.1-1, at the face
of the supporting component,
e For steel I-becams and steel tub girders,
ie., Cross-sections (a) and (c) from R
Table 4.6.2.2.1-1, one-quarter the flange m

width from the centerline of support,

INTERNATIONAL
CODE
COUNCIL®
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Strip Method — Strip Width
(p. 4-24)

Table 4.6.2.1.3-1—Equivalent Strips

Direction of Primary Strip
Type of Deck Relative to Traffic Width of Primary Strip (in.)
Concrete:
e  Cast-in-place Overhang 45.0 + 10.0Y
Either Parallel or +M: 26.0 +6.65
Perpendicular —M: 48.0 +3.08
o  Cast-in-place with stay-in-place Either Par.allel or +M: 26.0 + 6.65
concrete formwork Perpendicular —M: 48.0 +3.08
e Precast, post-tensioned Either Parallel or +M: 26.0 + 6.65
Perpendicular A 48.0 + 3.08

Source: AASHTO (2017)

X = distance of load from point of support NN INTERNATIONAL
S = spacing of supports AR COE
03/02/2022 pURPgRAJUKp\pS% COMPONENT ammy COUNCIL
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Strip Method — Strip Width

Negative Moment Analysis
Positive Moment Analysis Equivalent Strip
Equivalent Strip

Design Strip

Overhang Analysis
Equivalent Strip

Live Load Moment per Strip

t) =
w(per foot) Equivalent Strip Width
LL Shortcut: AASHTO Table kl\}‘ I(?OTDEENAT'ONM
03j02/2022 A4.1(p. 4-98) URP | RAJUK | S-8 COMPONENT ammy COUNCIE
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Strip Method — Strength Design

o Design Top and Bottom Transverse
Reinforcement based on Factored
Positive and Negative Moments.

» Include IM Factor.

» Include Multiple Presence Factors.

AN

03/02/2022 URP RAJUK | S-8 COMPONENT [1 ]
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Strip Method — Strength Design

Strain Stress
| b - 0.003 0.85 f
1

Force

“—>|
o
Q
|4—>
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f, T
(] L) L] L] —] —

<« C

a

= (a9

a=p;c
5o sy
0.85f/b
A AN
_ bar AR\
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AASHTO Cover Provisions Satisfied?

03/02/2022

LR ) 6@4"
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Rebar Spacing

Bars

03/02/2022

. Unless otherwise specified, the spacing of the
reinforcement in walls and slabs shall not be greater For cast-in-place conc:
than the lesser of the following: berween parallel bars in a layer shall not be less than the

® 1.5 times the thickness of the member; or

shnlnkage reinforcement shall be as specified in
Articles 5.10.4, 5.10.5, and 5.10.6.

5.10.3—Spacing of Reinforcement

5.10.3.2—Maximum Spacing of Reinforcing

5.10.3.1 Minimum Spacing of Reinforcing Bars
5.10.3.1.1—Cast-in-Place Concrele

e, the clear distance

largest of the following:

« 1.5 times the nominal diameter of the bars;

e 180in. ¢ 15 times the maximum size of the coarse
aggregate; or
The maximum spacing of spirals, ties, and temperaturc * 15

5.10.3.1.2—Precast Concrete

bars in a layer s.hall not be less than the largest of the
following:

o the nominal diameter of the bars;

e 133 times the maximum size of the coarse
aggregate; or

s 10in

5.10.3.1.3—Multilayers

Lxcept in decks where parallel reinforcement is
placed in two or more layers, with clear distance
between layers not exceeding 6.0 in., the bars in the
upper layers shall be placed directly above those in the
bottom layer, and the clear distance between layers shall INTERNATIONAL
not be less than 1.0 in, or the nominal diameter of the
URP | RAJUK | S-8 CC bars COUNCIL®
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Minimum (Primary) Reinforcement

| AASHTO56.3.3 | o
n
> least of {1 2437\4
" u
frl

Iy — gross moment of inertia

y: — neutral axis distance to tension face

fr — modulus of rupture = 0.37\/ﬁ (ksi)

L

Upper bound N 'CNOTSENM'ONM
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Distribution Reinforcement

Negative flexure reinforcement
(_\ Temp & Shrinkage steel

Positive flexure reinforcement

Distribution Reinforcement

INTERNATIONAL
/ = = }}‘q CODE
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22

URP | RAJUK | S-8 COMPONENT

11



S. K. Ghosh Associates LLC
International Code Council (ICC)

Distribution Reinforcement

AASHTO 9.7.3.2,

o Bottom of slab in secondary direction 5. 9-1

» Engages additional primary positive moment
reinforcement

o Based on a percentage of primary positive moment
reinforcement

o When primary reinforcement is perpendicular to traffic:

A 220 "y

s—distribution —F= /0

0 =maxy /S
s—primary positive 67%

INTERNATIONAL
— gffective slab span (~ girder spacing) see AASHT0 9.7.2.3 ll‘ couNcI:

03/02/2 RAJUK | S-8
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Temp. & Shrinkage Reinforcement
o Minimum reinforcement in both directions
o Usually only controls on top in secondary direction,
distribution steel in bottom controls.
Cross Sectional Area
——
a, (M5) 5 _L30bh e 041 <A, < 0.60
S\ ) S 20 +mE, o T S
k_y_l
Drying perimeter | AASHTO 5.10.6, p. 5-170 |
o Bar spacing shall not exceed:
least 3 = slab thickness
18" A I[;VOTDEENATIONAL
03/02/2022 URP | RAJUK | S-8 COMPONENT l“ COUNCIL®
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Temp. & Shrinkage Reinforcement

Epoxy
coated
rebars

A ::ND'I'DEENATIGNAL
ARR
amm¥ COUNCI
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Empirical Method
— AASHTO 9.7.2 (p. 9-8)

o Based on research and FEM verification
o Load resistance mechanism — internal arching action
o No analysis required

o Isotropic reinforcement — same both directions in each
layer

o Does NOT apply to overhang design

INTERNATIONAL
“\‘ CODE

(1) N
03/02/2022 URP | RAJUK | S-8 COMPONENT AERA COUNCIL
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Empirical Method

o Many design conditions must be met: diaphragms, fully
cast in place and water cured, uniform depth, and others

o Steel spacing < 18 in., at least Grade 60 steel.
o Bottom layer, each way: 0.27 in?/ft.

» ~#5 bars at 13.5in.
o Top layer, each way: 0.18 in?/ft.

» ~ #4 bars at 13 inches

A INTERNATIONAL

et 0 [0 OV 88 UET TEEL OISO i
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Overhang Design — AASHTO A13.4
o 3 design cases (AASHTO A13.4.1, p. 13-25)
» Horizontal Vehicle Collision (Extreme Event II)
» Vertical Collision (Extreme Event Il. p. 3-10)
» DL and LL on Overhang (Strength I)
o 3 design sections
» Inside of parapet (A)
» Critical section outside exterior girder (B)
» Critical section inside exterior girder (C) N INTERATIONAL
0310212022 URP | RAJUK | S8 COMPONENT amm¥ CoUNCIE
28
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Overhang Design — AASHTO A13.4

03/02/2022 [1 1)

29

Barrier Capacity — Yield Line 1

o L,and R, calculated
in AASHTO A13.3.1

o Yield Line Theory

ONAL

.“ wuuro
03/02/2022 EmmY COUNCIE
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Barrier Capacity — Yield Line 2

INTERNATIONAL
unit width deck strip }‘ CODE
03/02/2022 e _ AmW COUNCIL
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Case 1 — Section A

Parapet and deck weight M,.: Moment capacity of
barrier about horizontal
axis parallel to traffic

------- Horizontal Collision Force

T : Vield Line 1:—
) o ® ® o o ® .
4—6 E L.+ 2H
M, : =
: :\ ; . . Ry,
Yield Line 2:
4_’I [l AR Tl
X
My 4 = yLMc + ypLPx
Tya=vyuT
Ypr = Vi = 1.0 (Extreme Event) (NTERNATIONAL
‘l\}‘w CODE
I CICLE URP | RAJUK | S-8 COMPONENT ) COUNCIE
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Case 1 -SectionB & C

L. +2H
Mé=MC(CLI )
B

— L.+ 2H
:T(c )

!
B !
LB

P\ — o No Spec guidance for a
I o Could probably use 45 degrees
I R T
7 { B n Recommend 30 degrees
E B conservatively
~ ! INTERNATIONAL
S v ‘.\}‘ CODE
03/02/2022 : o URP | RAJUK | S-8 COMPONENT ammy COUNCIL
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Overhang Capacity
b
Strain Stress Force
(] (] L] f — —}T
h d ! € P
fc aT [ «—cC
] ]
0.003 0.85f
T, (arises from moment,= C
T = sum 1 ( . f . )
T, (arises from axial force,= P)
L Asfy =P
0.85f/b
M, = Af (d a) p(h_2 W
— ——)—pl==Z INTERNATIONAL
s 2 2 2 INNN cove
03/02/2022 URP | RAJUK | S-8 COMPONENT ammy COUNCIL
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Case 3 — Section B

16k wheel load
Deck self weight

INTERNATIONAL
AN Cooe
AR coucie

03/02/2022 URP | RAJUK | S-8 COMPONENT
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Overhang Equivalent Strip
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Simple Spans made Continuous

o Additional longitudinal reinforcement needed over
interior piers to achieve $M,, in negative moment

INTERNATIONAL
‘\\‘ CODE

1 .
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Key Points

o Decks are one-way slabs spanning between girders
o Four layers of reinforcement

» Primary negative reinforcement

» Primary positive reinforcement

» Distribution reinforcement

» Temp and Shrinkage reinforcement

o Equivalent strip width is the amount of concrete acting together to
carry wheel load to girder

o Must consider horizontal collision force e 'CNgggNﬂT'ONM
ARW
AmmE Councie

03/02/2022 URP RAJUK | S-8 COMPONENT
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Example: Design of Reinforced Concrete
Deck Slab

¢
8" REINFORCED ;
E f CONCRETESLAB ., PEIR,FT—:

Given:

- Bridge to carry two traffic lanes.

- Concrete strength, f,' = 4.5 ksi.

- Grade 60 reinforcement, f,= 60 ksi.

- Account for 25 psf future wearing surface.

- Assume supporting steel girders are W36 x 150.
- Deck has a 0.5 in. integrated wearing surface.

- Design lane = 12 ft. width. DN e RNATIONAL
. o ARW -
03/02749CK is composite with/beamsu« | s-s couponens ammi COUNCIL
39
Example

Determine applicability of AASHTO Deck Design Tables (A 4 -1, p. 4-98).
a) IM and multiple presence factors considered.

b) More than three girders.

c) Distance between exterior girder (40 ft) > 14 ft

Compute moments due to dead loads.

Dead loads from slab and future wearing surface:

DC = (thickness of slab)(unit weight of concrete) = (8 in)/(12 in)(0.15 kcf)

= 0.1 k/ft
DW = future wearing surface = 0.025 k/ft T
= 0.025 kift AN Cooe
03/02/2022 URP | RAJUK | S-8 COMPONENT [ 11\ COUNCIE
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Example

Table 6.5.2—Approximate moments for nonprestressed continuous beams and one-way slabs

Moment Location Condition M,

Discontinuous end integral with support w2114
End span R

Positive Discontinuous end unrestrained w, Y11
Interior spans All wl, 16
Member built integrally with supporting spandrel beam wul, /24

Interior face of exterior support -
Member built integrally with supporting column w116
7 7 Two spans Wb, 9

Exterior face of first interior support -
Negativel! More than two spans w,d, 210

&

Face of other supports All wil A1

(a) slabs with spans not exceeding 10 ft
Face of all supports satisfying (a) or (b) (b) beams where ratio of sum of column stiffnesses to beam w212
stiffness exceeds 8 at each end of span

[ITo calculate negative moments, £, shall be the average of the adjacent clear span lengths

W I[;WJS?NATIONAL
ARW! N
03/02/2022 URP | RAJUK | S-8 COMPONENT [ 11\ COUNCIE
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Example

Positive bending moment/ft:

(1/14)DCxS2 = (1/14)(0.1 kIft)(8 ft)?

0.45 kip-ft

My,+ = (1/14)DWxS2 = (1/14)(0.025 kIft)(8 ft)?
= 0.114 kip-ft

Mpc+

INTERNATIONAL
‘\\‘ €OD

E
AR councr:
03/02/2022 URP | RAJUK | S-8 COMPONENT [1 ]
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Example

Equivalent strip widths (p. 4-24):

Positive moment: 26 + 6.6S = 26 + (6.6)(8) = 78.8 in.
Negative moment: 48 + 3.0S =48 + (3.0)(8) = 72 in.

So, modified positive dead load moments/ft. (p. 4-23
commentary):

Mp+ = 0.45(12*12/78.8) = 0.83 kip-ft/ft

INTERNATIONAL
NN\ (¢

03/02/2022 URP | RAJUK | S-8 COMPONENT ==‘- COUNCIL
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Example
My, + =0.114(12*12/78.8) = 0.208 kip-ft/ft
=0.208 kip-fti/ft
Negative bending moment/ft:
Mp.~ = (0.10DCx5?) = (0.10)(0.1 k/ft)(8 ft)?
= 0.64 kip—ft
Mp,,— = (0.10DWx52)=(0.10)(0.025 k/ft)(8 ft)?
=0.16 kip—ft
\‘ ii INTERNATIONAL
03/02/2022 URP | RAJUK | S-8 COMPONENT ‘==‘- gggﬁc"“
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Example

So, modified negative dead load moments/ft. (p. 4-23
commentary):

My~ = 0.64(12*12/72) =1.28 kip~ftift

M, ~ = 0.161(12*12/72) = 0.32 kip—ft/ft

SN INTERNATIONAL

03/02/2022 URP | RAJUK | S-8 COMPONENT [1 ]
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Example

Compute live load bending moments:

AASHTO Table A4-1 (page 4.98) is used to obtain maximum
approximate positive and negative HL-93 live load bending
moments (Note: IM and multiple presence already factored in
this table).

The deck span length is 8 ft. The top flange width for a W36 x
150 is 12in, t, = 0.625 in. (1/4 flange width = 3 in. is used for
design negative moment location, p. 4-26).

M,+ =5.69 kip—ft/ft

M, - = 5.65 kip—ftift NINTERNMIONAL

03/02/2022 URP | RAJUK | S-8 COMPONENT COUNCIL®
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Table Ad-1—Maximum Live Load Moments per Unit Width, kip-fft

Negative Moment

Positive Distance from CL of Girder to Design Section for Negative Moment

S Moment 0.0 in 3 in. 6 in. 9 in. 18 in. 24in. |
in 468 268 | 207 | 174 | 160 13¢ | 125
in 466 | 2m | 235 | 195 | LM 133 | 120 |
6 in. 463 | 300 258 | 219 | 190 | 1.32 LI18
% in 4.64 338 | 290 | 243 | 207 | 120 | 120
0 in. 465 34 320 224 1.26 112
Jin. | 467 | 406 147 128 | 098
6 in. 4.36 i3 1.30 099
%in 463 | 397 132 | 102
Oin 488 | 419 139 | 107
3in. 5.10 | 439
6in 531 | 457
9in 550 474
Oin 598 | 817
3in 613 | 531
$in 626 | 543
| Sin. | 638 | 554
St Oin 648 565
g1t iin 658 | 374
| 8# 6 in
8 9 in.
| on o
|EXD) 3in
[ on 6in._|
an -9 in.
| 10m Oin. |
| 10n Sin |
10ft 6 in.
[10f 9in
1R Oin |
| 1R 3in
1nf 6in._ | 7.96
1f -9 in. .24
121 0 in 8.51
nn 3 in. 3.78
| IFL] 6 in 9.04
| 12/ %in | | | 930
B3R O | 5 | | 1 ess | 35
3R Fin 8.66 3 | 9.80 | 63
3R 6 7 | % | 10.03 B’ 678 6.1
13 9 m 2 il 1027 52 3
R Din | | | 137 [0S | 7 7 45
[1af 3 . | |7 | | [
MR 6in | s 1 Tioss | Toa | &7 RSN INTERNATIONAL
19 9in 36| 1288 | .16 | | CODE
15 D 9.47 l 11.37 7 .02 .
03/02/2022 . " I : - - ammy COUNCIE
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Example

So, modified live load moments/ft. (p. 4-23 commentary):

M, + = 5.69(12*12/78.8) = 10.4 kip-ft/ft
M,- = 5.65(12*12/72) = 11.3 kip—ftift

Compute total factored bending moments (Strength I).
Mg+ =1.25M )+ + 1.5M )+ +1.75M  +
=(1.25)(0.83 kip—ft) + (1.5)(0.208 kipt-ft) +
(1.75)(10.4 kip—ft) = 19.55 kip—ft/ft

M= = 1.25Mp—+1.5M,—+1.75M,~
= (1.25)(1.28 kip-ft) + (1.5)(0.32 kip~ft) + (1.75)(11.3 kip-ft) = 21.85

kip-ft/ft N ::NDTDEENATIGNAL
03/02/2022 URP | RAJUK | S-8 COMPONENT COUNCIL‘
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Example

Compute effective depth of slab:

- Slab depth = 8 in

- Sacrificial surface = 0.5 in

- Concrete cover = 2.5 in top and 1.0 in bottom (p. 5-165)
- #5 reinforcing steel bar diameter = 0.625 in

The effective depths of the slab:
d,=8.0-0.5-1.0-0.625/2=6.19in
d_=8.0-2.5-0.625/2=5.19in

A INTERNATIONAL
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Example

Positive bending moment design (use any method of

preference):

R,= M,/@bd?= 19.55(12000)/1.0(12)6.192 = 510 psi

From design aid,

p =0.0092, and A, = 0.0092(12)(6.19) = 0.68 in?/ft

Now, using #6 rebars:

s+ =0.44*12/0.68 = 7.76 in, use 7 in. o.C.

SN INTERNATIONAL
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Example

Negative bending moment design:
R,= M, /®bd?=21.85(12000)/1.0(12)5.192 = 799 psi

From design aid,
p =0.0149, and A, = 0.0149(12)(5.19) = 0.93 in?/ft.

Now, using #6 rebars:
s_=0.44*12/0.93 = 5.67 in, use 5 in. o.c.

INTERNATIONAL
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Example

Check maximum spacing for tension steel (p. 5-168):

Smax= 1.5%¥8 or 18 in, OK

Distribution reinforcement in bottom of slab (p. 9-12):

The effective span length:

§=8.0ft-0.05ft=7.95ft

D = 220/NS = 2 20/N7.95 = 78% > 67%, so use 67%

\‘ ii INTERNATIONAL
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Example

Distribution reinforcement = (4,)(67%) = (0.68 in?%/ft)(0.67)
= 0.46 in?/ft
So, use no. 6 bars at 11 in. o. c.

T&S reinforcement at the top of slab (p. 5-170):

A,21.30(12)(8)/2(12 + 8)60 = 0.052 < 0.11 minimum
So, use A, =0.11in?
Use #3 @ 12 in. o.c., satisfies 3h or 18 in. max spacing.

A INTERNATIONAL
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Segmental Deck Design

v Design should be checked for construction load combinations,
such as segment lifting, construction equipment, and segment
stacking.

v It is standard practice to select a minimum top deck thickness
of 8 in, although AASHTO-PCI-ASBI Standard Sections
Committee recommends a minimum thickness of 9 in.

v It is recommended that for all posttensioned box girders the top
deck be transversely posttensioned, even for short overhangs
since it improves long-term durability and results in low life
cycle cost.

v When a static concentrated load is applied on a deck, the deck
will deflect transversely as well as longitudinally, similar to

two-way slabs. NG 1reraTionaL

CODE
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Transverse Analysis

v'To evaluate transverse bending moments from both permanent and live
loads.

v'Results are used to design the reinforcing and post-tensioning of the
cantilever wings, top slab, webs, and bottom slab.

v'An accepted approach for the transverse analysis of a concrete box girder
superstructure is a simplified 2D approach with sufficient consideration for
longitudinal load distribution.

One Foot Section Segmental Bridge NG esmaTonaL
for Transverse Analysis ‘Ii\ CODE -
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Transverse Analysis

» Live load is strategically placed to produce worst condition. Some common points
where stresses are checked are:
v'Maximum negative bending moment at the root of deck overhang
v'Maximum positive and negative bending moments at the center line between two
webs

v’ Maximum negative bending moment in the top deck at the interior face of the webs
v'Maximum negative and positive bending moments in the webs and bottom slab
v'Maximum negative moment in the deck overhang where the taper begins

Transverse

Live Load

Barrier
Rail

Notes:

1. Wheel loads for truck:
M=4
F2= 16 kips
P3= 16 kips
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LRFD Live Load Transverse Configurations
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Transverse Post-tensioning

» The cantilever wings and the top slab are typically prestressed transversely
with post-tensioning to offset tensile stresses resulting from permanent and
live loads.

» Narrow precast box girders with widths of 16 ft. or less, often used for single
track transit systems, may not greatly benefit from transverse
post-tensioning.

Typical Transverse Tendon Layout NN ernaTIONAL
‘l“ CODE
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Longitudinal Design

» The longitudinal design depends on the erection method.

¢ Pier ¢ Pier

Typical Interior Span

Detail at Pier Section at Pier

Example Tendon layout for Span-By-Span Segmental Bridge

A INTERNATIONAL

CODE
03/02/2022 URP | RAJUK | S-8 COMPONENT ==‘- COUNCIL”
59
Video Clips and Software
o Segmental Bridge Construction
o Precast yard
o Software
INTERNATIONAL
‘I\}\ CODE
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