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Bridge Design Details 10.1 February 2025

Girder Reinforcement

The GIRDER REINFORCEMENT sheet is intended to delineate the main girder reinforcement
including deck and soffit slab main reinforcement and bar cut-offs.

Plan

1. Orient the same as the GIRDER LAYOUT sheet and include North Arrow.
2. Usually, the same scale as the GIRDER LAYOUT sheet but not less than 17 = 10’

Place TOP REINFORCEMENT at the top of the sheet and BOTTOM
REINFORCEMENT below.

If all reinforcement will not fit on a sheet, detail all top reinforcement on ONE sheet and
all bottom reinforcement on another sheet. Each sheet should cover the limits of a
GIRDER LAYOUT “frame”.

The GIRDER REINFORCEMENT sheets should follow the corresponding GIRDER
LAYOUT sheet, with the bottom reinforcement preceding the top reinforcement.

Typically, only one exterior and interior bay needs to be shown.

Reference bar cut-offs from centerline of span (Bottom Reinforcement) or centerline of
bent (Top Reinforcement). Identify centerline of Hinge Span.

Draw main continuous bars as heavy solid lines, and spliced bars as lighter weight solid
lines.

9. Show outside edge of box and centerlines of girders.

11.

12.

. For T-Beams show girder outlines and take a SECTION though the girder at the

maximum number of bars.

Indicate hooks at the ends of continuous reinforcement where applicable.
a. For bottom reinforcement, at abutments and long cantilever side of a hinge.
b. For top reinforcement, usually at the short cantilever side of hinge.

Show bundle symbol on bars to be bundled together.

GIRDER REINFORCEMENT 10.1.1



:t@

dtrans:

Standard Notes (use as required)

1. All reinforcement # _ unless otherwise noted.

Number at ends of bars indicates the distance in feet from centerline span or reference
line for bottom reinforcement and centerline bent for top reinforcement.

3. No splices allowed in main girder reinforcement as designated in “No Splice Zones”.

4. Splices in continuous reinforcement shall be service level splices.

5. For reinforcement not shown, see “TYPICAL SECTION” sheet.

10.1.2

GIRDER REINFORCEMENT



Figure 10A.A.1 Girder Reinforcement Detailing Example 1
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NOTES:

1. All reinforcement #8 unless otherwise noted.
2. No lap splices allowed.
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3. Number at ends of bars indicate the distance in feet from
centerline of span for bottom reinforcement and centerline

pier for top reinforcement.

4. For other longitudinal reinforcement, see "TYPICAL SECTION" sheet.
5. For location of "SECTION X-X", see "GIRDER LAYOUT" sheet.

6. Diaphragm reinforcement may be adjusted as necessary to
accomodate installation of the Joint Seal Assembly as directed

by the Engineer.
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Figure 10A.A.2 Girder Reinforcement Detailing Example 2

e - 5276  OUTSIDE FACE OF 276 S 326 oist] county [ Route |
EDGE OF, DECK~. 32'-6" - 21'-6" VERTICAL EXTERIOR GIRDER ——_ ~ 32'-6" N 21-6" N — EDGE OF DECK l
410, ©
A EJKC—) v 11-09-16,
\\ RSERSE REGISTERED CIVIL ENGINEER
SRR
— o MM/DD/YYYY
T, #11 x_60"-0 PLANS APPROVAL DATE
— ~_ Tot 17 \
N THE STATE OF CALIFORMIA OR ITS GFFICERS OR AGENTS \
~ SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR

CONPLETENESS OF SCAMNED COPIES OF THIS PLAN SHEET.

#11 x 60"-0"
Tot 50 ——

OUTSIDE FACE OF ~ ~— LONGITUDINAL JOINT
— VERTICAL EXTERIOR GIRDER — =

LONGITUDINAL JOINT —— ~ /

its original version.

— NO ADDITIONAL TOP REINFORCEMENT
NEEDED ON RIGHT SIDE OF BRIDGE

£
2
#1 x 60"-0"~ ) === H
Tot 80 = =
. = S v
= - °
\ —— 3
= 13
- g
€ SPAN 1— EDGE OF DECK — > OUTSIDE FACE OF ) o ~— EDGE OF DECK 2
44'-6" o 15-6" € BENT 2— 7 ~—— VERTICAL EXTERIOR GIRDER — € BENT 3— e
EDGE OF DECK — 396" S 206" 2
;  OUTSIDE FACE OF TOP REINFORCEMENT -
VERTICAL EXTERIOR GIRDER - CAMBER @
B [ LINE PN E
< o < ®
N (s} O °
—PROFILE LINE | 2
\ ol o& Ql ol o L *
- z Z Z| Nl Z| Z| ZA Ll Z| Z| z N 2
s & & & ¢ & & & <o & & § =+ S
~#10 x 60'-0" 3 « « « z “ « v z « » Iz =l -
NN\ Tof 18 2 I o 2 3
~ X B =
o S o NS o N N ™ g H
/1 -3 5 ]
o LEFT BRIDGE o s
»
N = N )
N_—OUTSIDE FACE OF o s
S - VERTICAL EXTERIOR GIRDER Em&ﬁ?\ S =
= \ 3 ~PROFILE 8
| LINE o
g o =) ol \ °
\\ T T T T t T T T ) T T T — c
— - =z =z =z o =z =z Zi " =z =z Z| N s
. % F 7 [ 7 7 3§ . F§ =z = e
3 06 5 & oz & & 9 =z & & & 5 5
- ~#11 x 60"-0" 2 8 u k-l 3
Tot 20 » NI 3
g N 3 o NS o NS 1 E
@
o =
RIGHT BRIDGE < e
AN o
- \ CAMBER DIAGRAM =
= - e roen o soae i
- 3 : . =)
EDGE OF DECK — N BOTTOM REINFORCEMENT Camber values shown do not include allowance for falsework settlement. =
1" =10
5 Ey BRIGE o
bESIGN ngineer 1 Eraincer 2 STATE OF DIVISION OF ENGINEERING SERVICES | BRICCE No- | SOUTH STOCKTON WIDEN
5 E= BRIDGE DESIGN 29-0330 GOLDEN GATE AVE OC
oerans | "hetaiter 1 Eraineer 2 CALIFORNIA BRANCH X rosrume ]
aon17i€s | *Engineer 3 e eor 4 DEPARTMENT OF TRANSPORTATION 17.41 GIRDER REINFORCEMENT
[svmucrunes oesion oeTaIL suger 10012025 T PLOTTED > 1325 ORIGINAL SCALE 1 T T T ] UNIT: XXXX COUNTY/ROUTE/ZONE: XXX/XXX/X | DIsmecaro prinTs sEaRiNG SEvIShn DATES C3
(ENGLISH) (REVISION 6/5/2023) ~gro1.cgn USERNAVE => 5136247 REDUCED PLANS 0 1 2 3 PROJECT NUMBER & PHASE: 10000004091 CONTRACT N6.: 10-3A1001 EARLIER REVISION DATES ——e 0 f ]zt X X
T

10A.A.2 GIRDER REINFORCEMENT DETAILING EXAMPLES — ATTACHMENT A



Figure 10A.A.3 Girder Reinforcement Detailing Example 3
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Top and Bottom Slab Reinforcement

For a box girder type of bridge, Designers will develop a moment diagram with the number,
size and length of main reinforcement. From this diagram, a girder reinforcement layout can be
generated in PLAN view for the top and bottom slabs. For box girders the top slab is known as
deck and bottom slab is known as soffit.
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Figure 10.2.1 Bar Cut-off design example

The main reinforcement (cut-off bars) should be placed so as to stagger the ends instead of
laying them out progressively shorter. Figure 10.2.1 above represents required reinforcement
per bay between girder centerlines.

TorP AND BOTTOM SLAB REINFORCEMENT 10.2.1



Figure 10.2.2 Example of end stagger

Reinforcement layout should be repeated about the centerline of bay with longer bars nearer to
the centerline of girders. Attempt to use as few bar lengths as possible to simplify shop
detailing, cutting, handling and placing. This can be achieved by adding a couple of feet to
some of the bar cut-off values from the moment diagram. Bar lengths should be kept to 60
feet maximum for shipping purposes.

Using Figure 10.2.1 above for top slab reinforcement values, the following are possible pairs
and overall lengths:

28 24 20 16 14 12 10 8
t 8 10 12 14 16 20 26 30

36 34 32 30 30 32 36 38

This layout results in 5 unique bar lengths. In Figure 10.2.3 below an example layout is shown
with these bar lengths staggered. Note that continuous bars should be placed in the stirrup
hooks near the girder centerline.
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Figure 10.2.3 Top Slab Reinforcement Layout Example
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Refer to Bridge Design Details: Part Typical Section Figure 8.5.1 on how to represent “cut-off”
bars (also known as additional reinforcement) in the TYPICAL SECTION view. Place two

continuous bars in the web of the girder at the top of the stirrup; continuous bars should also

be placed at the edge of the deck slab adjacent to the barrier dowels. Longitudinal bar spacing

shall not exceed 18 inches and be shown at approximately equal spacing. Additional #4 bars

lapped with main reinforcement shall be added as necessary.

Bottom slab reinforcement layout is handled similarly to the top slab. Start by pairing the cut-
off lengths for each span (since symmetrical about centerline of span, only unique pairs are

needed):
Span 1 Span 2
.30 28 26 N 52 45 38 32
15 21 26 20 24 28 32
45 49 52 72 69 64 64

Spans 1 and 2 each have 3 unique bar lengths needed. Notice that the Span 2 bar lengths

exceed 60 feet. These bars may need to have service level splices/couplers if shipping these

lengths is prohibitive. Do not show splice locations on the plans. Locations should be

considered during the design, and staggering should be achievable.
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Figure 10.2.4 Bottom Slab Reinforcement Layout Example Span 1

TOP AND BOTTOM SLAB REINFORCEMENT
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Figure 10.2.5 Bottom Slab Reinforcement Layout Example Span 2
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T-Beam Girder Reinforcement

T-Beam main reinforcement is detailed very similarly to box girder main reinforcement. Both
top and bottom main reinforcement bar cut-offs shall be shown. An example of bottom bar
detailing is shown in Figure 10.3.1 below. Use a SECTION to show bar placement in the

vertical direction, especially where there are bar bundles.
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Figure 10.3.1 T-Beam Girder Reinforcement Example
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Below are example sections showing vertical layout of main girder reinforcement with required
spacing between bundles. The tables below show distances, “X”, to the center of gravity of the
group of bars from the bottom of the girder for various quantities of steel, assuming #11 rebar.

For example, the drawing on the left shows a total of 8 - #11 bars and 1.5” Clr. The center of
gravity of the total group is 6.0” from the bottom of the girder.

*Refer to GIRDER LAYOUT sheet for spacing
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No. OF BARS X
No. OF BARS X
4 2.9
2 2.9"
6 3.4
4 3.6
8 4.7
10 5.6 <] 4.4
12 6.4 8 6.0
Figure 10.3.3 12-inch wide T-Beam Figure 10.3.4 15-inch wide T-Beam

10.3.2 T-BEAM GIRDER REINFORCEMENT
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