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Bridge Design Details 9.1 June 2025
Girder Layout

The GIRDER LAYOUT sheet provides specific details for the girder layout, camber diagram,
and end diaphragm section. For more details regarding girders and end diaphragms, see 14
Prestressed Post-Tensioned Concrete.

For more details regarding steel girders, see 11 Steel Girder Bridge.

Plan

1. Orient the PLAN view the same as the GENERAL PLAN. Combine the GIRDER
LAYOUT and TYPICAL SECTION sheets when possible.

2. Preferred scale 6" = 1'-0"; on larger structures, 1" = 20’ may be used to show line
diagram type GIRDER LAYOUT sheets. For widenings, it may be necessary to use
larger 74" = 1' -0" scale to show portions of the original structure to capture controlling
alignments or limits of scope of work.

3. Show North Arrow. If several GIRDER LAYOUT sheets are used, such as in a long
curved structure, show North Arrow on all layouts.

4. Do not show stations and layout information given on GENERAL PLAN or
FOUNDATION PLAN.

5. Dimension girder spacing along centerline of support from station line to centerline of
exterior girders, but do not show intermediate girder spacing unless it differs from the
TYPICAL SECTION.

6. Show centerlines of girders. Designate girders with lettered callouts (®, ®, ©, etc.).

7. Show the bearing layout of the centerline of girders; do not repeat alignment layout
information shown elsewhere. Lengths of precast girders are tabulated on precast girder
standard detail sheets. Lengths of steel girders are shown on GIRDER DETAILS in
ELEVATION.

8. Show girders with solid lines (main view is of concrete section including girders, bent
caps, end diaphragms, and hinges prior to deck placement). If edge of deck is shown,
use a dashed line.

9. Show portion of transverse deck reinforcement on skewed bridges, see 8.8 Typical
Transverse Reinforcement. Reinforcement is not required for skews less than or equal
to 20 degrees. Label prefabricated and post-fabricated epoxy-coated reinforcement.

10. Detail deck corners on skewed bridge abutments or hinges, see 8.9 Skewed Deck
Corner Reinforcement. Label prefabricated and post-fabricated epoxy-coated
reinforcement.

11.Show intermediate diaphragms.
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12.Dimension locations of any optional or required field splices of precast or steel girders.

13. Dimension locations and spacing of lateral bracings, cross frames, and diaphragms
along the layout line or centerline of structure.

14.Show locations of bearing stiffeners and spacing of intermediate stiffeners along the
centerline of steel girders. Show thickness and widths of bearing and intermediate
stiffeners on GIRDER DETAILS.

15.Show concrete box girder flare lengths and stem thickness at both ends of flares.

i. Sloped exterior girders must be flared to 18" minimum web thickness at the end
diaphragms over a minimum of 16-foot length. Designate girder width symbol

( ) in inches.

16.Place “DETAIL A” for curved box girders on TYPICAL SECTION sheet. “DETAIL A” can
also be placed on GIRDER LAYOUT sheet if there is not enough room on TYPICAL
SECTION. For “DETAIL A”, see Bridge Design Memo 5.27.
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17. Show soffit slab flare locations.
18. Show vertical fillets (not required for skews less than or equal to 20 degrees).

19. Show utility opening and future utility locations and call out type per Standard Plan:
B7-10 Utility Opening Box Girder or Standard Plan: B6-10 Utility Openings T-Beam.

20. S how location of soffit and deck access openings, see Standard Plan: B14-5 Water
Supply Line (Details) (Pipe Sizes Less Than 4"). A minimum of one opening per span
should be placed for bays that contain utilities for future access. Dimension from
centerline of support.

21. Show deck drain locations and drainpipes. Additional DECK DRAINAGE sheet may be
used to provide additional drainage details.

22. Show concrete box vents and call out Standard Plan: B7-1 Box Girder Details
(Detail V-1). Soffit vents should be placed per notes on standard details.

23. Do not show prestressing ducts or duct vents.
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Longitudinal Section

1.

Draw LONGITUDINAL SECTION not to scale. Typically placed as a projection from the
PLAN view. To show details more clearly, you may exaggerate vertically.

. Show stirrup spacing. Combine callouts on similar girders to save space.

i.  Provide stirrups at no more than 12-inch spacing for a minimum of 8 feet at
supports and anchor ends.

Show soffit flare thickness and lengths. Show non-typical soffit and deck thickness
along the bridge LONGITUDINAL SECTION (e.g., soffit thickness near in-span hinge
seat).

Show cable path for prestressed bridges. Note control dimensions to center of gravity of
prestressing force at centerline of supports and locate inflection points of cable path.
Dimension high points, low points, points of inflection, and cable ends from bottom of
soffit. The cable path should be labeled as: “Cable path is a parabolic curve between
points shown”.

Add standard cell for PRESTRESSING NOTES.
i. Give type of strands (e.g., 270 ksi low relaxation strands).
ii. Specify Pjack (kips) and the number of girders for which it applies.

iii. Include all assumptions for prestress losses (assumed K and u as well as
assumed long term loss stress).

iv.  Include the final force ratio allowed between any two girders.

v.  Clearly identify the physical location of the point of no movement along the cable
path in the LONGITUDINAL SECTION view. Indicate the force coefficient at the

\/]
point of no movement in decimal form (rounded to nearest 0.001). Add
symbol description to LEGEND.

vi.  Specify either one end or two end stressing. If one end stressing, specify which
end is to be the stressing end.

vii.  Give concrete strengths (ksi) at 28 days f'c and at time of stressing f'ci.

GIRDER LAYOUT 9.1.3



:tg

odtrans:

Camber Diagram

b =

Draw proportionally correct, but not to scale.
Add note: “Does not include allowance for falsework settlement”.
Use one diagram for all girders except unusual conditions.

Avoid negative camber values especially in conjunction with flat bridge profiles. May be
impossible to avoid in cantilever spans with a hinge where extra care should be taken.

Camber units are shown in feet and to the nearest 0.01".

i.  Camber values for deck and barrier dead loads for precast girders are tabulated
on precast girder standard detail sheets. Additional camber considerations may
be required, including weights of utilities and roadway vertical curve.

i.  Camber values for web and screed camber of steel girders should be detailed on
GIRDER DETAIL sheets.

End Diaphragm Section

1. Use scale %2" = 1'-0" minimum.

END DIAPHRAGM section should be taken from PLAN view on the GIRDER LAYOUT
sheet. SECTION may be shown on TYPICAL SECTION sheet if space is limited.

Show width of diaphragm.

Show approximate prestress blockout location. For prestressing Grillage, reference
Standard Plan B8-5. For reinforcement, see Bridge Design Memo 5.26.

Label all reinforcement. Show limits of transverse deck reinforcement.

6. Show sealed joint (MR < 2") or joint seal blockout (MR > 2").
7. Only show lines that intersect the section cut plane (do not show lines and

9.

reinforcement that are beyond the section cut plane).

In some cases, multiple SECTIONS may be required. If multiple SECTIONS are
required, then consider adding END DIAPHRAGM DETAILS sheet.

Show utility opening details and refer to Standard Plans for typical reinforcement.

10. Show paving notch and reinforcement.

9.14
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Figure 9A.A.1 Girder Layout Detailing Example 1
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Figure 9A.A.2 Girder Layout Detailing Example 2
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Figure 9A.A.3 Girder Layout Detailing Example 3
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Figure 9A.A.4 Girder Layout Detailing Example 4
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Figure 9A.A.5 Girder Layout Detailing Example 5

&)

€ PIER 5
( EDGE OF DECK

C PIER 6

@

C PIER 7

UTILITY
OPENING, Typ

FACE OF
EXTERIOR GIRDER

1

;
wz

Z

=2 ~ ACCESS

5% '?g%’:{N% ¢ Brg NOTES:
ES Abut8

EDGE OF DECK
2. For "SOFFIT

R

OPEN[NG
4

SOFFIT GRATE,

SEE NOTE 2 @

FACE OF
EXTERIOR GIRDER

S, " "
*"1/%5? "® B REVBRCL" LINE
R, V4
& N6 “® S
5 q@
’
€ GIRDERS

CABLE PATH IS A

PARABOLIC CURVE
BETWEEN POINTS SHOWN
€ PIER 5
¥ | LPIER G € PIER 7 € Brg Abut 8
Lg
- -
= Ls — Ls i [ |
i 0.5L5 ~
L -0.1L, L 0.5L¢ - 0.1L7 0.4L4
r [
AR O-1bs 01t 0-1Le - — INFLECTION
T POINT, Typ
i

AYOUT No. 1" SHEET

MATCH LINE, SEE "GIRDER

1. Girder flare length is measured along € of each girder.

LINE DETAILS" sheet.

LEGEND:

Dist

POST MILES TOTAL
county | moute | 1diRt ARGsEET s
Joo ||

02-
REGISTERED CIVIL ENGINEER

03-01-19
PLANS APPROVAL DATE

THE STATE OF CALIFORNIA OR ITS OFFICERS OR AGENTS
SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR
CONPLETENESS OF SCANNED COPIES OF THIS PLAN SHEET.

I version.

its ori

CRATE OPENING DETAILS", see "WATER SUPPLY

Girder stem width in inches

® Point of no movement
prestress shortening
* Epoxy-coated reinforcement

Girder designation

To reflect current detailing standards, this sheet may have been modified from

i i i f T ol B
i . o ] | ; S ]
Typ 1 SEE NOTE 34 Sle 16/-0" SOFFIT Ty ! ° g
-I= " Typ™ FLARE -
#6 OR *
3006 3004 }0@4__30@6_\_30@9___ @18 Max _| 3009 3006 | 3004 | 3004 | 3006 | 3009 | @18 Max _| 3009 | 3006 | 3004 | 3004 3006 | 30@9 @18 Mox | 24@9 STIRRUPS SPACING
LONGITUDINAL SECTION i
=
NO SCALE g
N Fnai Fro DIVISION OF ENGINEERING SERVICES | SRI0CE No
oEse 5”9‘”“' ! g%%ee’ 2 STATE OF BRIDGE DESIGN 20-0303 SCOTTY CREEK BRIDGE
prrsvr L e CALIFORNIA BRANGH X
65 | Ve beraiter 3 | beiiceer/oetaiier 4 |PEPARTMENT OF TRANSPORTATION 15.1 GIRDER LAYOUT No. 2
STRUCTURES DESION DETALL SHEET X ORIGINAL SCALE T T T UNIT: XXXX COUNTY/ROUTE /ZONE: Son/001/2 | oisaeoano prinTs eeAinG FEVISIoN OATES oF
(ENGLISH) (REVISION 6/57202%) 3 . REDUCED PLANS O 1 2 3 |PROJECT NUMBER & PHASE: 04000001291 CONTRACT No.: 04-0A0204 | SARUIER REVISION ORTES —— |y = 35

GIRDER LAYOUT DETAILING EXAMPLES — ATTACHMENT A

9A.A5



Figure 9A.A.6 Girder Layout Detailing Example 6
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Figure 9A.A.7 Girder Layout Detailing Example 7
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Figure 9A.A.8 Girder Layout Detailing Example 8
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Figure 9A.A.9 Girder Layout Detailing Example 9
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Figure 9A.A.10 Girder Layout Detailing Example 10
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Figure 9A.A.11 Girder Layout Detailing Example 11

oret] comrv | oot ] o
| k:-) 0
iz REGISTERED CIVIL ENGINEER
€ BENT 2 ia
= 04/01/2017
[ PLANS APPROVAL DATE
€ INSPECTION ( :LACE RADIAL, L& THE STATE OF CALIFORNIA OR ITS OFFICERS OR AGENTS
WALKWAY yp i~ SHALL NOT B RESPONSILE FOR THE ACCURACY O
€ Brg Abut 1 2 LEFT EDGE i@ COMPLETENESS OF SCANNED COPIES OF THIS PLAN SHEET,
‘ \ OF DECK im
END OF STEEL GIRDER —, | \‘ E
.Y o 3ouggt \ N .
R S12032'sE W = - ° NOTES: s
BIO,T&EFEATEMEND 2'-6 i | — INTERMEDIATE STIFFENERS 1. L indicates girder lengths measured along N
R/2x5 Tot 2 PER GIRDER (SPAN 1) € Girders from € Brg Abut 1 fo € Bent 2 @
in Span 1 and from ¢ Bent 2 to € Bent 3 >
GIRDERS i .
¢ DIAPHRAGM R in Span 2 £
2. Place Intermediate Cross Frames normal 2
W or radial to € Girders. H
% RAMP "L
! 3. For Intermediate Cross Frame, see "CROSS e
, FRAME DETAILS" sheet. For Abutment =
R=650 Diaphragms and Bent D'\ophrogms, see £
"END DIAPHRAGM DETAILS" and "DIAPHRAGM
INTERMEDIATE CROSS DETAILS" sheets. For BeuS?n s, see 2
FRAME AND CROSS FRAME "BEARING DETAILS" sheets. o -
STIFFENER SPACING, Typ sheets. -
4. For details of Inspection Walkway, 2
-1 1/-5" Typ see "INSPECTION WALKWAY DETAILS" sheet. 3
| RIGHT EDGE OF DECK ( AT BENTS °
| LEGEND E
DIAPHRAGM :
61+68.74 BC INTERMEDIATE CROSS FRAMES ¢ e ) ) ) H
PLACED NORMAL TO € GIRDER ® Girder designation 2
DECK DRAIN °
>
<
=
>
<
E
€ BENT 3— -
| i o
- € BENT 2 € INSPECTION LEFT EDGE f £
! WALKWAY F K
! OF DEC MATCH LINE, «
SEE "GIRDER LAYOUT No. 2" SHEET =
=S T R ; =
> °
A s
2 | B —— =
CEEEE R=666.83" b
Z 1, @
i — INTERMEDIATE STIFFENERS
iy R/,x5 Tot 2 PER GIRDER (SPAN 2) >

33s

DIAPHRAGM R

g
/ RMED,
| i F AT}
RIGHT EDGE OF DECK "S;DA/?CE; gﬁfFMFEENAND C%OCSZOSS
ER SPAC}NGFR;\ME
INTERMEDIATE CROSS FRAMES s Typ

PLACED NORMAL TO € GIRDER —

NOTE: To reflect current deta

DESIGN =gnweer ; :ﬁeer B STATE OF DIVISION °§:FJ‘§E'"§E§:Z'§ SERVICES ﬁ S o U T H c o N N E c T o R 0 c

e ot 1 e 2 CALIFORNIA sRANCH X

aummiries | ¥ e potaiter 3 Eraineer /Detailer 4 DEPARTMENT OF TRANSPORTATION 24.50 GIRDER LAYOUT No. 1
STRUCTURES DESIGN DETAIL SHEET TE PLOTTEC Fg NE PLOTT E ORIGINAL SCALE T T T UNIT: XX COUNTY/ROUTE /ZONE: XXX/XXX/X | oisrecaro erints searing RSSO
[t R - L

XX
REDUCED PLANS 0 1 2 3 PROJECT NUMBER & PHASE: XXXXXXXXXX1 CONTRACT No.: XX-XXXXX4 EARLIER REVISION DATES

GIRDER LAYOUT DETAILING EXAMPLES — ATTACHMENT A 9A.A.11




Figure 9A.A.12 Girder Layout Detailing Example 12
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Figure 9A.A.13 Girder Layout Detailing Example 13
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Bridge Design Details 9.2 June 2025

Camber Diagrams for Cast-In-Place Concrete Girders

For steel girder camber diagram details, see 11 Steel Girder Bridge.
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Figure 9.2.2 Three-Span with Hinge Camber Diagram
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Bridge Design Details 9.3 June 2025

Center of Gravity of Prestressing Force Diagram

On multi-span continuous prestressed bridges, utilizing two-end stressing may be more

economical. Use a similar center of gravity (CG) diagram for both one and two-end stressing
and dimension the location of the theoretical point of no movement in all cases. For additional

details, see 14.2 Longitudinal Section. Provide directions in the plans regarding stressing

sequence assumed for design, using a note similar to the following: “NOTE: Two end stressing
shall be performed.” Or “NOTE: One end stressing shall be performed from Abutment X side.”

Actual dimensions should be shown for single span bridges or bridges with unequal length

spans.
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Figure 9.3.1 Unequal Span Bridge Path of CG of Prestressing Force
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On bridges with variable span lengths or bridges with a radius, the span dimensions should be
indicated as below. Bifurcated and curved girders will have different lengths.
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Deck Joints Cast-in-Place Concrete Girder
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Figure 9.4.1 Deck Joints at Vertical or Sloping Exterior Girders (Skew 0° to 20°)
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Figure 9.4.2 Deck Joints at Vertical Exterior Girders (Over 20° Skew)

DEecK JOINTS CAST-IN-PLACE CONCRETE GIRDER 9.4.1



9.4.2
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Bridge Design Details 9.5 June 2025

Deck Joints Precast Concrete or Steel Girders
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Stirrup Reinforcement at Abutments
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Figure 9.6.1 Stirrup Reinforcement at Abutments (Sloping Exterior Girder)

Notes:
1. Considerations should be given to potential conflicts when accommodating prestressing
flares, ducts, and anchors.

2. The details above should be shown in addition to the details on Standard Plan: B6-1 T-
Beam Details and Standard Plan: B7-1 Box Girder Details.

EXTERIOR GIRDER STIRRUP REINFORCEMENT AT ABUTMENTS 9.6.1
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Bridge Design Details 9.7 June 2025

Soffit Reinforcement (Skews > 20°)

For the development of the soffit slab reinforcement intersecting with end diaphragm
reinforcement in bridges with seat-type abutments with skews greater than 20°, rebar clearance
problems may be encountered. The soffit slab thickness and dimension between bottom of end
diaphragm and bottom of soffit may not be adequate to accommodate the “stacking” of
longitudinal and transverse soffit slab bars, diaphragm stirrups, and diaphragm bottom bars.

Use the details below in conjunction with 8.8 Typical Transverse Reinforcement and 14.5 Level
Abutment Seat.
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Bridge Design Details 9.8 February 2025
Concrete Strength and Type Limits

The plans and/or specifications must clearly define the pay limits for all concrete. The Standard
Specifications state that all concrete not otherwise designated by strength or type on the plans
will have a minimum compressive strength of 3.6 ksi; likewise, the limits for all high strength
concrete must be shown on the plans. These limits can be shown by the use of a CONCRETE
STRENGTH AND TYPE LIMITS diagram or by providing the information directly on the detail
drawings of the various elements.

All bents or piers are not required to be shown if they have the same type and strength of
concrete. Precast girder limits should be shown on the diagram, but reference the detail sheets
for strengths and other details. Approach slab concrete limits should not be shown.

To avoid confusion, avoid using cross hatching whenever possible. If necessary, cross
hatching may be used to describe seal course or concrete pile concrete limits. Do not show the
specific days to which strength should be obtained (e.g., f'c at 28 days).
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CONCRETE STRENGTH AND TYPE LIMITS 9.8.1
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