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Design
DESIGN UNIT STRESSES (also see Section 4 — Nofe A1.1)

(1) Reinforced Concrete

Class B Concrete (Substructure) fc = 1.200 psi f'c = 3.000 psi
Reintorcing Steel (Grade 60) Ts = 24,000 psi Ty = 60,000 psi
n =10
1.5 T .
Ec =W X 33\/% ¢ (AASHTO Article 8.7.71) (%)
(2) Structural Steel
Structural Carbon Steel (ASTM A709 Grade 36)
fs = 20,000 psi fy = 365,000 psi
(32) Piling
For pile capacitys see Bridge Manual Sec. 1.4 and 3.74. Alsos see the

Design Layout if pile cagpacity is indicated.

(4) Dverstress
The al lowable overstresses as speciftied in AASHTO Article 3.22 shall be
used where applicable for Service Loads design method.

() E, = 57,000 f'c for W = 145 pct, E 60,625\/f'c for W = 150 pcf

LOADS
(1) Dead Loads
As speciftied in Bridge Manual Section 1.2.

(2) Live Load

As speciftied on the Design Layout.
Impact of 30% is to be used for design of the beam. No impact is to be
used Tor design of any other portion of bent including the piles.

(3) Temperature, Wind and Frictional Loads
See Bridge Manual Section 1.2.4.

DISTRIBUTION OF LOADS
(1) Dead Loads

Loads from stfringerss girderss efc. shall be concentrated l|oads applied
at the intersection of centerline of stringer and centerl|ine of bearing.
Loads from concrete slab spans shall be applied as uniftormlys,

distributed loads along the centerline of bearing.

(2) Live Load

Loads from sfringerss girderss efc. shall be applied as concenftrated
loads at the intersection of centerline of stringer and centerline of
bearing. For concrete slab spans disfribute two wheel |ines over 10-0"
(normal to centerline of roadway) of substructure beam. This
distribution shall be positioned on the beam on fthe same basis ds used
for wheel |ines in Traffic Lanes for Substfructure Design (See Section
1.2).

(3) Wing with Detached Wing Wall

When wing length, L. is greater than 17-0", use maximum length of 10-0"
rectangular wing wall combined with a detached wing wall, see page 1.1-2
of this section. When detached wing walls are used, no portion of the
bridge |ive load shall be assumed distributed to the detached wing

wal |s. Design detached wing wall as a retaining wall, see Sec.3.62 for
retaining wall design. (The weight of Safety Barrier Curb on top of The
wall shall be included in Dead Load.)

Revised: July 2001 D9839
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DISTRIBUTION OF LOADS (CONT.) Design
(3) Wing With Detached Wing Wall (Cont.)
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SECTION A-A
2/ O//
! By Design (k)
By DeS\gﬁ [%@%) 12 (3_;4 @ %g” Mir. )
(#4 @ 12" Min.
#4 @ 18" Cts.
s (kX) See Refaining
— Wall Design.
< \.W <
© . M~
o \ ‘/l‘
§§ngy DGS\gQ (k%)
#4 @ 12" Cts. By Design (k) , (#4 @127 Min.)
(#4 218" Min.) 12
DETAIL “B”
(%) Detached wing wall shown is for illusftration purpose only. Design
detached wing wall as a refaining wall, see Section 3.62 of this
manual .
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DESIGN ASSUMPTIONS — LOADINGS Design
(1) BEAM
The beam shall be assumed continuous over supports at centerline of plles.

One half of the dead load of the approach slab shall be included in the
beam design.

(2) WING
(a) The minimum steel placed horizontally Tn wings shall be #6 @ 8"
centers. each face. These bars should be adequate to support the
wing. See figure below
Fill Face of End Bent
#5 F—bars @ 8" cts.

[ I ] [ ] [ ] [ ] [ ] [ ] [ ]

7, 7~ [ 7S

[ o ® \ ® o o o

\L% H-bars @ 8" cts.

for horizontal and
vertical loads

PART SECTION THRU BEAM

(b) Earfth Pressure
Design horizontal reinforcement for scoil pressure and |ive |oad

surcharge. See design example 1.

i)
-
oo
o e I
—
aclo
3| ‘
To
S o |
@€ ‘
o m |
[ a)
ZRR \
=
CD<8
— 0
—— Surohorge 90#/sqg. ft. or
g @ Earth "-0")x{Equivalent fluid pressure)
= Pressure AASHTD 3.20.3)
Diagram

(c) Seismic Load
Check horizontal reinforcement when seismic shear force applies at
end bents. Add intermediate wing(s) if additional seismic resistant
is required. See design example 2.

(3) PILES
(a) Bending
Stresses in the piles due to bending need not be considered in design

calculations, except for seimic design.

(b) Dead Loads, etc
Dead l|cad of superstructure, substructure and cone half of the approach
slab will be distributed equally to all piles which are under the main
portion of the bent.

Revised: June 2000 D9835
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DESIGN EXAMPLE Design
EXAMPLE 1: Design horizental reinforcement of the following wing with wing
T length of 17-0". Use 90 psf for live load surcharge and 45

psf/linear foot for earth pressure (Use |load factor design)

Wing Length = 17-0"

|™~— Const. Joint

Wing Bending Here |

156" 18" hs” 157

SOLVE:

Factored Soil Pressure = 1.3 x45 pst/ft = 1.3x1.3x45 psf/ft = 76.05 pst/f+t.
Factored Surcharge = 1.3 ¥ x990 psf = 152.1 psf. (AASHTO 5.14.1. 5.14.2)

Find fthe bending moment of wing dbout edge of bradce due to edrth pressure
and |ive load surcharge:

1st foot from bottom of wing (h=7.75"):
EP Earth Pressure = Soil Pressure + Surcharge
X

EP 7.757 XTB 05 psf/ff + 152.1 psf 741.5 psf
M = Moment = 741.5 psf x (2.38"'x1") 2.38'/2 = 2100 ft.—-1b.
2nd foot from bottom of wing (h=6.75"):

EP = 6.75'x76.05 pst/ft + 152.1pst = 665
M 665 4 pst x (4.77'x1") x 4.77' /2 = 7570 ¥+ -1b.

3rd foot from botfom of wing (h=5.75")
1
1

EP = 5.75" x 76.05 psf/ft + 152.1 p 9.4 pst

M = 5B89.4 psf x (7.157'x1") x 7.157"/2 = 15,065 ft.-1Ib
41n foot from bottom of wing (N=4.75"):

EP = 4.75" x 16.05 psf/ft + 152.1 psf = 513.3 psf

M = 513.3 psf x (9.54'x1") x 9.45'/2 = 23,358 f+.-Ib.

5th foot from bottom of wing (h=3.75'):

EP = 3.75" x 16.05 psf/ft + 152.1 psf = 437.3 p
M = 437.3 psf x (11.92'x1") x 11.92'/2 = 31,067

st
ft-1b.
6th foot from bottom of wing (h

EP = 2.75" x 16.05 psf/ff + 152.
M = 361.2 psT x(14.31"x1")x14.3

2.75"):

1 psf = 361.2 pst
1'/2 = 36,983 ft-Ib. =————Control
7th foot from botftom of wing (h=1.75'

)
EP = 1.75" x 76.05 psf/ff + 152.1 Dsf = 285
M = 285.2 psf x (15.5'x1") x 15.5'/2 = 34, 260 fT —1Ib.

Revised: March 2000 E7700
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DESIGN EXAMPLE (CONT.) Design

Example 1 (Cont.)

Mu=36,983 ft-1b, f'c=3000 psi., fy=60 ksi, assume #6 vertical bar and #6
horizontal bar.

Wing wall thickness = 16"
Effective d = 16"-2"Clear(exposed to earth)- 0.75"(vert. bar)- 0.375"(horiz. bar)

=12.875"
b =12", 2 =0.9

ag = 0-85 f'c b d 1= Al 2 Mu (12"/F+.)
fy 0.85 f'c @b 4

(0.85)(3)(12")(12.875") 1- . (2)(36.983)(12)
60 (0.85)(30001(0.9)(12)(12.875)°

= 0.673 sg- in-

Use # (8" cts. (As = 0.663 sq. Tm.)‘

Use # @ 8" cts. Horizontal Bars and use # @ 8” cfs. Wing Brace Reinforcing Bars

Revised: March 2000 E7700
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DESIGN EXAMPLE Design
Example

Design H—bar and F—-bar of an intermediate wmg as shown in the -Flgur

below (wing length = 12.5', wing thickness = 24", wing height = 8"-4"),

a Seismic Force of w = 12. 21 kips/ft. is CIDD|I9C| on the wall.

Approach slab 24”
_\\ °
L—3" Joint
{ | Filler
vy ) -
N I\ o
A o
7 . i N v
i 75 fc = 4 Ksi R >
IN < N
c — c -
o+ Const. joint ke: s s .
Sm | 7o / : Y | o gl . 2"
o) IN J| o o
+T0 o| — | Ccrl.
cC = = — — — — = b e
—u .
s P <
N f'c = 3 ksi ) \/ V bars
7. o . Ve
" Fill face of end bent S N
!
P
SECTION B-B
12-6"

s

SECTION NEAR INTERMEDIATE WING

F bars
-
IS /rﬁ w=12.21 Kips/ft.
s

EERARSERRSERRIN!
- / N | <

4
18"

24"

¢ v
3 Jm - p —
= I ) .18 ! 1= 11
7o i
. o l-Determine moment
v, and shear at
N le-Determine moment this section
~ and shear at
this section
18" 11-0" Interior Wing Design

SECTION C-C

Solve: Assume #6 \V bar. #8 H bar., #6 F bar
1/ Design H-bar for bending
d =24"-2"¢clr.)-0.75"(V bar)-0.5x1"(H bar) = 20.75",
f=11', @ = 12.21 kips/ft.. b = 8 -4" = 100"
At section A-A:
Mu = (1.0)(wf?/2) =12.21 x 112/2 = 738.705 kips—ft.
Ru = Mu/(® bd?) = 738.705x12,000/(0.9x100”%x(20.75")2) = 228.85 psi
use f'c = 3 ksis» fy = 60 ksi
m = fy/(0.85 f'c) = 60/(0.85%x3) = 23.53
P =(1/m) [1-+/T= 2Rum/fy | =(1- V/1-2x228.85x23.53/60000 )/23.53 = 0.004003
As (Req’d) = p bd = 0.004003x100”x20.75"” = 8.31 sqg. in.

n_=n o o
Try #8 @ 97, USE 100"-3"(clr.)=-2 (i;;'] 17(#8 bar) _ 10.44 spacing

Say 11 spacings. 12 bars(Each Face)
Total Area = 12 (0.7854) = 9.42 sq. in.> 8.31 sqg. in.. USE 12-#8 H-bar (each face)

Revised: March 2000 E7700
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DESIGN EXAMPLE(CONT ) Design
Example 2 (Cont.)

2/ Design F-bar for shear

Vu £ & Ve + Vs). @ = 0.85 (AASHTO Article 8.16.6.1.1)
At Section A-A:

Vu = 1.0x(@f) = (12.21 kips/ft.)(11’) = 134.11 Kips
Ve = bd(Uc) = bd(2{Fc ) = (100"x20.75")(2x+3000)/1000 = 227.30 kips

@ Vc = 0.B5Vc = 0.85x227.30 kips = 193.20 kips
@ Vo = 193.20 Kips > Vu = 134.11 kips. No Vs needed by AASHTO Article 8.16.6.3.1.

0.5(@ Ve) = 0.5x193.20 = 96.60 kips < Vu = 134.11 Kips.
Minimum shear reinforcement is required by AASHTO Article 8.19.1.1(a).
(ACI 318-95 11.5.5.1)

F-bar is a single group of parallel bars, all bent up at the same distance
from support (no “spacing” along the “L” direction of the wing).

Try #6 @ 12" F-bar (each face).
Try (100"-3"-2"-1")/12" = 7.83, say 8 spacing, 9 bars (each face).

Since seismic force is a cyclic loading, assume one bar works at any instance.
Aviprovidaed) = 1x9x(0.4418 sq.in.) = 3.98 sg. in.

Vs = Av(Fy Sin 45°) = (3,98 sg. in.)(60 ksi)(Sin 45°) = 16B.7 kips.
Check 3Yf'c b,d = 343000 x100”x20.75"/1000 = 341.0 Kips.

Vs = AV(Fy sin 45°)< 3Jf ¢ b,d, 0.K. by AASHTO Article 8.16.6.3.4.
USE 9 #6 F-bars (each face).

Revised: March 2000 E7700
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FRONT SHEET Dimensions

Note: The following are details and dimensions for the Plan view
on fthe Front Sheets.

Details for unsymmetrical rcadways will require dimensions
tying Centerline Lane to Centerline Structure.

¢ Pile & € Bent

¢ Pile

Fill Face ¢ Roadway
of End Bent
Dim. to Fill Face of End Bent at © Roadway
Table for Batter: Outside Piles
Type of Pile Skew Batter
CIP Piles All skew No Batter
0° fhru 30° No Batter
SPC A
Steel Piles 31° thru 44° 2" per 12"
45° and over 3" per 127
spe B, CIP Piles All skew No Bafter
c&pb Steel Piles Al skew No Batter

Revised: March 2000 E7700



Bridge Manual
Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 2.2-1

WIDE FLANGES BEAMS AND PLATE GIRDERS Dimensions
@ 3" cl. between sole plate and keyed const. joint (Typ.)

* 18" Min. 2-0" Max., provide a minimum of 67 cl.
from outside edge of pile to face of beam.

2% Cross—Slope 2% Cross-Slope
I -
| - ———————— _
|
| T ———————————— -

l__;___r | elii—— T — —
| | @) ¢
! =
iy | =

KR 4 Piles (min.) — 3-0" min. spa. 11-0" max. spa. _K)

(1" iner.)
El . (T £ wi ) Elev. (Top of wing)
Typ.y P ot ELEVATION 1Sy, Top 9
16" Roadway Width 16"
‘ ‘ Note: Neoprene bearing pads are To be used ‘
on integral bents (steel or prestfressed
structures) if pad size and beam clearance
permits oftherwise, uUse girder chairs.
k=
o|lo
x| C
0| O
1
© ©
- s
o~
¢ Pilej ¢ Pile
Girder (Typ.)
(%) 4 Piles (min.)(See elevation for spacing) (%)

PLAN (SQUARE)

n\ d“’h

Point of rotation
and working point

4 Piles (min.)(see elevation for spacing)

PLAN (SKEWED)

D See page 2.4-1 of this section for wing brace details.

Revised: May 2002 E5506
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WIDE FLANGES BEAMS AND PLATE GIRDERS (CONT.) Dimensions
Layout Length 2-6"
See Sec. 3.30
Zﬁ Const. 6" =—C 1/4” Joint Filler
_~F = Joint AT

Vertical Joint

\
//§7§Comsf. Joint

[QN]
:’_V_] %_‘1“ 17[)<\ [)<\
N —
~ l
¢ ™
o NIE =
v 7,9 S yv\v\m/]\ /]\i g
@) v q
- Ral ?'5
Const. Joint sol ) o M1
I3 ‘ ‘D E
¢ Bent & Pile JJA__J L
Var ies ‘W5”<£:) Ground Line
@ :1 (H:V) slope 16"
15" 3 (normal ) -
_
SECTION NEAR WING SECTION A-A
M 12" Minimum at gutter |ine top of concrete.
(@ Al'l concrete in the end bent above top of beam and below top of

slab shall be class B—2, see proper notes on pages B1-A, G1-A
of Section 4 Office Notes.

3 Provide a minimum of 67 Cl.from outside edge of pile to face of beam.

@) See Design Layout for maximum slope of spill FTill.

(%) Use 3" Min. when girder chairs are used and use 1" past the end of
the bearing pad when bearing pads are used.

DETAIL OF KEYED
CONST. JOINT

Revised: May 2002 E5506
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PRESTRESSED GIRDERS Dimensions

* 18" Min. 2-0" Max., provide a minimum of 6" cl.
fraom outside edge of pile to face of beam.

Coil Tie (Typ.)

- 2% Cross-Slope

3//
(Typ.)
o
e
() 4 Piles (min.) — 3-0" min. spa. 11-0" max. spa. Rk
(1" iner.)
El LT T wi ) Elev. (Top of wing)
TSy, P o ving ELEVATION (Typ.) P ?
16" Roadway Width 16"
‘ ‘ Note: Neoprene bearing pads are To be used ‘
on intfegral bents (steel or presfressed
structures) if pad size and beam clearance
permits oftherwise, uUse girder chairs.
+ | C
Coil Tie (Typ.) o5
=i ¢ Bent & , OH ol c
¢ Pile 37 (Typ.) ~Y
© y | - ©
I S
— —bofrr s s=s=osoamEes SRR — 9
Il [INRNll N o
-~ - - HHA®———
e [INRNll |
[INRNll |
I —Ll |
¢ Pilej =0 Pile
Girder (Typ.)
(K1) 4 Piles (min.)(See elevation for spacing) (k)
PLAN (SQUARE)

n\ d“’h

Point of rotation
and working point

Coil

Tie

4 Piles (min.)(see elevation for spacing)

PLAN (SKEWED)

D See page 2.4-1 of Tthis section ftor wing brace details.

Revised: May 2002 E5506
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PRESTRESSED GIRDERS (CDNT.) Dimensions
Layout Length 2-6"
See Sec. 3.30
/ 6" A<——@,W/4” Joint Filler -
- "
2 Vertical Joint
/Qf*COﬁST. Joint
S
. ===
l><‘ ‘ l7[><\
|
[
[ =
0 G E=-= ‘”’%
© e =
: . SR :
o - o
> \TWP N 6
Const. Jt. @ pel ] s =
|
¢ Bent & Pile _u A ! \47
. 15" Ground Line
varies @ :1 (H:V) slope e
15" (normal ) -
] g)
SECTION NEAR WING SECTION A-A
Note:
M 12" Minimum at gutter |ine top of concrete.
@ All concrefe in fthe end bent above top of beam and below top of

slab shall be class B2,

see proper nofes on pages B1-A, GC1-A
of Section 4 Office Notes.

B Provide a minimum of 6” Cl.from outside edge of pile fo face of beam.

@) See Design Layout for maximum slope of spill fill

DETAIL OF KEYED

CONST.

JOINT

Revised: March 2001

E2507
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WING BRACE DETAILS

Dimensions

Note:
The wing brace dimensions will only vary on fthe wing with obtuss
angle. The wing brace with the acute angle will always be 18",
18" Working Point
—Working Point
A 7
\ | Y
= /
2 [\
®_ N
! \\ 181
\
SKEWS THRU 0° TO 45°
Working Point
Sign
Working Point Jo
\\ !
T L
N
=y |
% ‘ \\ )
! N 18
\
SKEWS THRU 45°00°01” TO 55°
Working Point
sion
—Working Point /.
I
\1‘ 1
. NG
N2 ‘ ~ 18
\

SKEWS THRU 55°00°01“ AND OVER

Left advance shown, right advance similar.

Revised: March 2000

ETT00
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EARTHQUAKE LOADS AT END BENT INTERMEDIATE WINGS Dimensions
- .
Ol+ ©
I N
\ :MB:
¢
| I T TFERSTIT T T T
| S~ rr——— m— 7 | | ==
[ I - ¢ Y-
N N O Y R
f T N
b Lol
- Lo |
bl X X
M 44" (Min.|)
ELEVATIQON
16" Roadway Width 16"
16" (Min.)
(By design) ‘ ‘
S e -
clo
=1
18" —|o +|c
| —_— [m] ! I+
(Tvpo) s g2
Fill Face of o2 98
end bent
- - —=—==== — ‘?
_______ o~
PLAN (SQUARE) Girder {(Typ.)
" ratTh 1
16 RoaAWaY ha 16" (Min.) e
\ (By design)
e -
18" =l ;53
(Typ-) = 5\2
WO > j"’
Fill Face of =
end bent =
O

Girder (Typ.)

PLAN (SKEWED)

Note: Intermediate wings can mafch skews 10° and under.

Revised: March 2000 E7700
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bars at piles between girders).

WIDE FLANGES & PLATE GIRDERS . Reinforcement
5 - 53
N = -
© N =
[V
o , , ; ’ z a9 €
A — [ 580
, W —~— -y
‘ 4 1N <ald T
S | | ot 18
3) , ‘ ‘,m : S 5% Hﬁw W
[ N —
38 S :
| AN . &
| ﬁ 5
+ w
- o o
o .
o N s o
o - D =
_ - _ z
Ol er . @ o 8@
0O+ 0T L
- - 758 | g
+ P, z
G 580 CS i
-
wl
< -~ b < z T
© e8|, i = b
» S~ 4 , mw » P =
@F) = — —_ o
R [ T = -
e =L ot of2 | a 2
m L= .myGy CH v v
bl S .5 —
se¥ | B A
SR G
. [ 3
L S—  §O
- - 75
vv
¥ 3lci.  ¥o
(Mf[. VX
P
! ‘ ‘m N
iy’ ‘ ‘m .
s m
T OJ\) + + + !
i ‘ + . 7' T @
~ 0 C oc > 7is >
= .| vix . w.v...A_ o
Place U1, U2, U3, U4, and V1 bars parallel - A b, . ) =
to € Roadway- E
@ # at 9" cts. min. [ (horiz. leg placed @ E 7
paral lel to ¢ Roadway)(Between barrier curbs). 2 whe
@) #5-U4 at 12" cts. 1= spaced with U1 c g
and V1 bars. 5c
@ U1 at 12" cts. U - spaced between piles Co o @
and girders. 512 %o @ e .
@ See tables on pages 4.1-1, 4.1-2 of this RN # @ 21k -
section for 1-1/16"” @ hole spacing for v— 3 A f'e SJDq 9% = 2l
#5 reinf. bars. CIeL 6 | ge .M\m
(&) Same spacing as 1-1/18” @ holes in 28098 al. 7 Zi6
stringer or girder. | + F
o+ i |o
@ #4 bars [ spaced with U1 & V1 bars. | mm | %
~
@ Stirrups shall clear step by 1-1/2” min.. X | <
¥ not lengthen step or skew step. c - N J—1 <
@ Bar length equals approach haunch =T + 7 7N -
length. = oL e ris L | u z
@ #5 bars, except special cases |isted on o C o S | Nv.A _ =
Page 3.6-1. gy © . . —
@ #5 bars, 2-6” long, spaced at abaut i 2
12" cts. parallel to € Rdwy. o 7]
. . . ) + ®
Place note on plans if Girder Chairs are used: 18}
N SJDq 9 ¥
Shift the reinforcing steel to clear the angles S @
of the girder chairs. Py
e @ ¥
(Replace U1 bars with U3 bars at o=
piles under girders and with V1 # = %

Revised: March 2000

ETT00
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PRESTRESSED GIRDERS

12" cts.

D

+

a

V1

at piles between
girders

n

[tj-c [I>-D

e

s

N

ct

U2~

|
B

#4-U3 at 6"

as bott.
reinf.

[Mover pile
under bearings

/ Ut
Use same

(IS

2N

o

)

PART SECTION NEAR END BENT

(See chart)

4-#6 (M1n.
@ under bearings

—#4-U2 at 6" cts.

Q| e
s
o 9+ .,
el
+ T £ |
m.‘o
< b = s
S, 0 s
o 3
g 2
© £ %7
L+ 3z
o 5=
Q
[ =z
sef
ERRE
+ i
O
o
! .
[Xe} »
#
-

Place U1, U2,
to € Roadway.
@ # at 3" cts.
paral lel fo ¢ Roadway)(

@ #5-U4 at 12"
and V1 bars.

@ U1 at 12”7 ots.

and girders.

(Replace U1 bars with U3 bars at
piles under girders and with Vi1
bars at piles between girders).

(@ #4 bars C spaced with U1 & V1

bars.

ﬂv Bar length equals approach haunch

length.

ﬂu #5 barss except special cases |isted on

Page 3.6-1.

ﬂu #5 bars, 2-6" long. spaced at about
12" cts. paralle

Place note on plans

Shift the reinforcing steel
of the girder chairs.

HON

# at 9" cts.

ﬁ4()

Between barrier curbsl.
M - spaced with U1

length
(other than

top bar)
min-

Ll - spaced between piles

- See

2.4

10)

|
C
O)
1]
[15]
he]
>
[as]

@
>
]
ns]

Sec.

C

Reinforcement

i

< MJ

o}

| 2
s T Y N
- 0 =
.NL 7 7S g 0 H@ S
b 3 b : =
: . A R 5
L] »
»

(Strand

tie DarJA\\

#5

(sa8pulb

- usemtedg

El
€

)
59 9%

R

v
SECTION C-C

#4-U2

e

E—Uu1(®

H Nmn
K

<
>

#4 ()

7o
= b L. Nmn
whe

SECTION B-B

refnf.
(Min.

Use same as
#4-U3

bott.
see chart

4-#6

(Min.

see
chart

nfff 7 an
.sz_: Fia |1
N

E

N

4—%#6

i girder chairs are used:

fo clear the angles

)
#5 (7)

#6 at 9" cTs-
(Mina

(Strand

tie bGr]‘\\

#4 ()
#5

(U0
SI0T 9

L
SECTION A-A

76— I
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Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 3.1-3

WIDE FLANGES. PLATE GIRDERS & PRESTRESSED GIRDERS Reinforcement
23" #5-K Bars varies
(24" Min.)
2—-#5 Epoxy coated _
bars (Plaged with 7oK Bar
R grade) N
o~ ~ \
NN < T ( | —
- ™~ —\ 7
—F f LI C
= @| £ [
o o 1] N 051 4,
5 N 5[ ! S A e BT
N | 0 | ¥ * [F—#6 Bars
©| 5 U+ I + % ED S ”
Y 9| © | ‘ o| .2z 2" cl-
4 o oz
© ‘ ul P (Typ. )
c D l Ll S5y
@10 # | RN SHN=CN [
59 \ | ] e o 75 N
o= 2—#g | | . <&D \ Const.
© bars | 18" -7 joint
\ (Typ-1 2le 7
[ | ‘ ™ % [}
8 | I .9
L ! . 444% L AN
O, of——
> = L #5 Bar
9"« #5 Bars at 12" ots. 3" @ Use const. joint on 18" (\_)
(Each face) steel sfructures only.
ELEVATION OF WING PART SECTION
THRU WING
7 I T~~~
/ #6 bars at 127(L) ]
he V;ﬂ
L # bars at 8”() k) S #5-K4
2 14 s bar
14" 7
¥ i . . 3
215" CIl. {Min.) Outside .
fe face of Vb'ﬂ
= v 9 ' 7 r'g 7' 7. wing S . A
g e e 5 N e e - .?D__ﬂ
7 @ * #6 bar
#6 bars PART SECTION THRU
" n " END QF WING
9" #6 Bars at 12" cts. 3
@ Use 90°
SECTION A-A (SQUARE) standard hook in
(K bars not shown for clarity) spc B, C, & D.
All stirrups in beam and diagphram to be placed paral lel to ¢ Roadway
#6 bars at 8" cts. (k)
18"+ (Typ.) # bars at B” cts. (k%
-
# U pbar
at 9”
cts. _

167,
\Lj PART PLAN - SKEWED END BENT

*¥% Place note on plans
Bend ____ F bars in field ta clear girder.

#6-U bars

at 97 cts T67,

Note: See Bridge Manual Section 3.30 for barrier curb details and spacing of K bars.

Prestressed [-Girders shown

in details. Steel Girders similar.

Revised: March 2000
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Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 3.1-4
WIDE FLANGES, PLATE GIRDERS & PRESTRESSED GIRDERS Reinforcement
BEAM REINFORCEMENT CHARTS
*~ * %
L= ¥ £ (178 £ 57006 or 4,000 psi) &
S <« ik (fy = 60,000 psi) 1
/ ) /
170"
10-0"
9-0"
—| 8-0"
('3 750"
2| 60" e
w T
ol 5o e
40" s -t
3-0"
140 180 220 260 300 340 380 420 460 500 540 580
INTERIOR GIRDER REACTION - KIPS
Note:

% Includes the minimum reinforcement criteria of providing reinforcement at

least 1/3 greater than fthat required by analysis. (4-13's meet min. reinf. as shown below.)

Interior Girder Reaction., Ru=1.3[DL(superstr.)]+2.17[(max.LL+I)(shear dist.¥%)]

¥k 1f the computer output for max. (LL+I) is based on fthe moment distribution factor,
do not revise the loads for the shear disfribution factor.

Basic Assumption (continuous beam)
Ru Ru Ru

W Kips/Tt.
\ i ¢ Girder (Typ.)

NIRRT RN AR ERN!

L L/2 iL/Z L <——@ Pile (Typ.)

Ultimate Moment = 0.2Rul + 0.13WL?
Where: Ru = Ultimate Interior Girder Reaction, in Kips

L =Pile Spacing. in feet

W = Uniform DL(substr. + 0.5 Approach Slab D.L.), in Kips/ft.

Note:

* Min. reinf., p min. 1.7 (h/d) V% c/?y
Min. As = p min. (bd) 0.001701<( SO” (74.5
1.3333 times area required by analysis. (use 4—#6 when € Bearing are 12" or less on

1.7 (78."/74.5")% (/3,000/60,000) = 0.001701
3.802 sqg. in. (4- #9 but meed not exceed

either side of € Piles). This reinforcement area meefs fthe requirement of AASHTO Article

17.1.

Beam reinforcement was determined by |load factor design procedures.
For special cases 1 or 2 see this section. page 3.6-1.
See fthe faollowing page for sections thru end bents showing typical reinforcement.

Revised: May 2002
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Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 3.1-5

Reinforcement
WIDE FLANGES. PLATE GIRDERS & PRESTRESSED GIRDERS
4-#5 4-#5
(Min.) (Min.)
#4 Bar (see charlt) #4 Bar (sge char|t)
(bar length 4 Stop (bar length # Transverse
equals approach fransverse equals approach slab reinf.
haunch length) slab reint.  haunch length)
— — e 3
N — LT\ ongituginal N =2 | g ruairon
W: o 7 slab reinf. = o l_[siab reinf
@ ‘A 1 { o 1 ‘A Il 1
@@ ©
R <N 2 ol 2 <Y ¢
g| O A O S| 9 A o
w | o F o I | o - F @
5 ¥ @ oV
i ¥ P ¥ L ¥ 2 ¥
S o
) ol L > ol L
.| L@ | #% @ 9" cts |- @ #5 29" cts
9 c (Min.) ? c (Min
DR S g S S g
- A . - . A .
4-#5 4-#6
(Min. ) (Min.)
(gee chard) (gee chart)
Sig PRy
(Mim.) (Minm.)
SECTION THRU SECTION THRU
SQUARE END BENT SKEWED END BENT
i:ﬂfﬁﬁ (Mir.) i::47#6 (Min.)

/

Fill Face of
end bent

Fill Face of
end bent ——=

::Tromsverse slab Transverse siab

reinforcment reinforoment

PLAN PLAN
SQUARE END BENT SKEWED END BENT

Note: Sectians shown above are between girders and piles.

Prestressed 1 girders are shown in the sections above; Steel girders are similar.

(D Use same as botfom reinforcement

@ Use consfruction joint on steel structures enly.

Revised: March 2000

ETT00



Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 3.2-1

%éETHOUAKE LOADS AT END BENTS INTERMEDIATE WING

ISMIC SHEAR WALL)

Reinforcement

Approach slab (k%) 3" Joint
Filler
N Jj" B A
" — " ]
N __ N O 37 Joint
¢ ( R Filler
/ N
i Y . L
A A
—~ —~ V.
c c S
o o N
Dl ~ ‘0|~
Q| O (ORI "
T| O B Const. joint key K vlo
| & (2" x 4" nominal) > & Cl o
O 1o
—| C ~|c Cl.
o T —_—_—_—— O —1
| o Wl o
[N [ |
O| — | —
o o V bars
[ Fill face of end bent T -
v
N
Ld L |
V bars (by design) "o
(Eaoh face) \\\47 SECTION B-B
66" (Min.) (by design) Level
e s
_ SECTION NEAR INTERMEDIATE WING * Use 1.25 x development
gv length for seismic design.
e ¥% Additional reinforcing
% . steel by design if required.
TN
o a F bars (by design for shear)
- >
O —
4 —
c X /;
o 39
[l fa : Development 3
@ < o
0 o - ‘ ‘ Length () i
— v C
>0 T O
oo k) o
— O C N C‘(/)
0t g ol ce
Lc o»n =
g o o N
0o N 0
Lt = —
T — e [eo)
#6—-V bars at 12" cts. 2"
(Min.)(Each face) Cl.
—Fill face of end bent
Note: Make sure reinforcement
66" (Min.) (by design) does not interfere with girders.
SECTION A-A

Revised: July 2001
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Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 3.3-1

ANCHORAGE OF PILES FOR SEISMIC PERFORMANCE CATEGORIES B,

STEEL PILE

Reinforcement
C & D.

P I S S— o R S il e
Il Il (Typ. ) Il |
. Il Il
A
PART ELEVATION OF BEAM SECTION THRU BEAM
—r . —r —
‘ \L:‘\ ‘%CA X 5.4 ‘ \E:‘\ ‘
L (Typ. ) U
PART PLAN OF BEAM
Note: Channel shear connectors are fo be used for all steel piles in end bent.

CAST-IN-PLACE PILE

72
v
e (%) - -
I (Typ-) I I
| ” IR 75
| | ! | | |
© g | 1
=l 157 Cl
0wl o+
D0~
O .
wml L O
=N >N
Flhol
PART ELEVATION OF BEAM SECTION THRU BEAM
(é§§ (/\\
N #4 Seismic stirrup <&
bars @ 3” cts. (Typ.)
(%)
(Typ.)

PART PLAN OF BEAM

See Bridge Manual Section 3.74

(Piling) for anchorage reinforcement required.

Revised: May 2002
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Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 3.6-1

Reinforcement

BEAM REINFORCEMENT SPECIAL CASES

SPECIAL CASE 1

les, for all piles (as

[T ¢ bearing is 12" or less on eifther side of ¢ pi
12" cts. (stirrups)s

shown above)s use 4-#6 fTop and bottom and #4 at
regardless of pile size.

- - - - -
| | | | |
L | ! ‘\ “\ H \ “\
[ [ [ [ [
\ \ \ \ \
f>47Q Brg
! (Typ.) ‘ ‘ ‘ ‘
\ \ \ \ \
\ \
12" Max | | |
(Typ-.)
¢ Pile (Typ.?

SPECIAL CASE II

When beam reinforcement is to be designed assuming piles to take equal
force, design for negative moment in the beam over the Inferior piles.

9-0" (k)
<& Gdr. (Typ.) \

\ | | | |
Tﬁﬁ‘ F?? F?ﬁ‘ 1 ]
\\ | I \‘ \\‘ \\ I \\\
[ [ [ [ [

\ \ \ \ \

\ \ \ \ \

\ \ \ \ \

350" (Typ.) (¢ |- EPiledive. ) | j

() Dimensions shown are for illusfration purposes only.

Revised: March 2000 E7700
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Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 4.1-1

GIRDER CHAIRS FOR WIDE FLANGE BEAMS

Plain Neoprene Bearing Pads are to be used on all
(including bearing taper).

criteria

such as minimum dead

integral

use girder chairs up to maximum reaction 90 kips.

R 7" x 7/8"

(Freld
@ H.S.

Three 1-1/16"

Detall
(See page 4.1-2)

)
[=— const. Joint

—8” Leg for reactions
up to 90 kips.

"y

Key

L8 x 6 x 1/2
(Typ.)

bents
Otherwise use Laminated Beadring Pads.
|cod or girder slops can not be met for the

Details

if the pad size meets design
If design criteria
laminated bearing pads,

END ELEVATION

varies
(1" increments)
2 holes Tn angle
drilled) and bar for 1
bolfs (Hex head & nut)

with a washer under the nut

Thread

(k)
(FKK)

Use beam step
3" MIn-

included. (Typ.)

if necessary.
when using beam step-

FRONT ELEVATION

SERVICE LOAD REACTIONS

VERTICAL ANGLE

HORIZONTAL BAR

30 Kips

B8 X6 X 1/2

77 X T1/8"

Use DL1 and 50#/Sq.

Fit

construction

load for reactions.

DETAILS QF GIRDER CHAIRS

REINFORCING HOLES FOR WIDE FLANGE BEAMS

N ’(*Q Bearing

NG
A

CEK)

TP

<::>

SECTION AT END OF STRINGER

l—Varies (For stringers on grade.
give dimensiaon ftop and bottom)

[
T C
5=
VzzZ 774 ) Hhe
o4
N Q
© [}
s O~
~ a
i N T—
e Nal
oo
¥ X g+
Check that the top N =
hole clears below N
the top const. joint 0 g
used on steel structurses. <;“‘J
(%) 1-1/16" @ hales for skews
thru 20°. For skews > 20°,
use slatted hole = 1-1/16" + 2
(Web thickness)x(tan of the
skew angle). <
[¥e)
77 7 7 27

SECTIDON A-A

WF BEAM DEPTH STUD SPACING A" REINFORCING HOLE SPACING
21" 2 spa. @4-1/2" 4" 2 equal spaces
24" 2 spa. @6" 4" 2 egqual spaces
27" 2 spa. @ 7-1/2" |4-1/2" 2 equal spaces
30" 3 spa. @6” 4-1/2" 3 equal spaces
33" 3 spa. @ 7" 4-1/2" 3 equal spaces
36" 4 spa. @6" 4-1/2" 3 equal spaces

Revised:

April 2000
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Bridge Manual
Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 4.1-2
GIRDER CHAIRS FOR PLATE GIRDERS Details

Plain Neoprene Bearing Pads are to be used on all integral bents if the pad size meets design
criterra (including bearing taper). Otherwise use Laminated Bearing Pads. If design criteria
such as mintmum dead |load or girder slope can not be met for fthe laminated bearing pads

use girder chairs up to maximum reaction 90 kips.

(k) L
(Min.) Detatl “A”
—~ 7 ﬁr =
N P A
~| 3 2 °1 ! !
= [ <% cConst. Joint
- _ Key
s |lc ¢
o= 5|~
= 25|
N 48 x @ x 1/2
S~ T | (Typ-)
—8” Leg for reactions
Varies / up to 90 kips. —

Three 1-1/16"® hales in angle (Field
drilled) and bar for 1”@ H.S. bolts (Hex
nead & nut) with a washer under the nut
thread included. (Typ.)

(1" tnorements) N l/

(%) Use beam step i+ necessary.
(¥¥K) 3" Min. when using beam step.

FRONT ELEVATION

(Max
7
A

127
™~
=

SERVICE VERTICAL [ HORIZONTAL
LOAD REACTIONS ANGLE BAR

90 Kips 8 X 6 X 1/2f 17 x /8"

Plate 77

Use DL1 and 50#/Sq. Ft construction |oad
for reactions.

DETAILS OF GIRDER CHAIRS DETAIL "A"

REINFORCING HOLES FOR PLATE GIRDERS

I Note:
:<( Check the deadload (DL) on angles for girders 60" or larger.
Y N Bearing stiffeners are +o be designed for DL 1 and 50#/Sqg. F+
| construction |cad. (No web studs are required since bearing
‘ stiffener is pravided).
_ | xcheok that the top hole clears below
$ &D the top const. Joint used on steel structures.
g
- i PL GDR DEPTH A REINFORCING HOLE SPACING
, 39" 3-1/2" 4 equal spaces
42" 3-1/2" 5 equal spaces
77773?} 48" 4" 5 equal spaces
N 54" 4-1/2" 6 equal spaces
= 60" aq" 8 equal spaces
—Varies (For girders on grade. give
dimension top and bottom)

SECTION AT END OF GIRDER

(%K) 1-1/16" @ holes for skews thru 20°. For skews > 20°, use slotted hole =
1-1/16" + 2(Web thickness)x(tan of the skew angle).

Revised: April 2000 E1300
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Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 4.2-1

CONCRETE PILES
(CAST—IN-PLACES)

The details of cast-in—place piles will be as indicated

on Missouri Standard Plans (English Version) Std. Drawing
702.02.. except that the shell and location type must be
indicated on the Plans as specified on the Design Layout.

The KIND and TYPE of CIP pile shall be indicated in the
“PILE DATA” table on Design Plans.

The TYPE of pile. trestle or foundation, may be selected

from the 1llusftrations shown below. When the 1llusfrofions
indicate that there would be both frestle and foundation piles
on the same sfructure, use all piles as trestle piles through—
out the structure., regardless of fthe type of bent.

The shell. thick or thin. will not be indicated in the
“PILE DATA” t+able., unless specified on the Design Layout.

Details

Foundation = Trestle

I

STREAM CRDSSING

]

Foundation

Foundation

STREAM CROSSING

Foundation

Foundation

GRADE SEPARATION

Revised: March 2000

ETT00



pas|Asy

2002 ADN

y00€1

Vertical Drain Core

|—>A

DETAIL “B"

Ground Line

[~~~

Vertical |

Ilc "

DETAIL

Drain °,
Core

—_——— e ——

=

Unperforated
Drain Pipe

Cut coupler flush
with ground |ine.

NOTE: See Bridge Manual

LA
Perforated Drain

Tij;;up\er
ELEVATION AT END BENT
(wifthout

Section 4 for appropriate notes.

Unperforated
Drain Pipe

Wire Mesh

“

Ut coupler fto slope

of ground Iine.
DETAIL “c”

Ground Line

RN
SEUKEEKEK

7

with ground
ELEVATION DF WING

P'DZ\L

intermediate wing)

ZT > /
Cap
Perforated

Drain Pipe

SECTION A-A

Geotextile
Fabric

Fabric Flap

Vertical
Drain Core /q

o3
P

Perforated Drain
Pipe

SIN3E AN3 TTVHIALNI 1V NIvHa TvIIld3A

(Min.
q

"

o 1/2" Dia. Holes
I¥ required

Fabric Flap
DETAIL “B”

Ground Line

Q
@AéézzikEbw
C

Cut coupler flush e
line.

ELEVATION OF WING

* Only

T T / Perforated

drain pipe

Unperforated
drain pipe
90° (Min. )

ut coupler flush wifh

U f ted
inished ground |ine. ppertorale

drain pipe

PART PLAN
OPTIONAL BENT DRAIN ¥

it rock

s Ib4eq

is encountered at outside of wings.

)] ¢ 08S-sjuag puj |pJbesu] dp) 8| ld 94040U0)

|-y :0bDd

|onubpN obp|.g



pas|Asy

2002 ADN

y00€1

Vertical Drain Core

- A 37 Joint Filler

Ground Line

[~—

—1

Unper forated
Drain Pipe

Cut coupler flush
with ground Iine.

Tiiﬁ LA ZTCGD
Coup ler .

Perforated Drain Pip

ELEVATION AT END BENT
(with Tntermediate wing)

NOTE: See Bridge Manual Section 4 for appropriate notes.

Fabric Flap

XMB” Joint Filler

Intermediate Wing
GeotexTtile

Fabric

Vertical
Drain Core—f

Fabric Flap

FrPerforated Drain
Pipe

ESL\4/2” Dia. Holes

[ required

PART SECTION A-A

[
d

I
va

ONIM 3LVIAINYILINI HLIM)
93 a TvIILH3A

(
( *LNDD) SIN3IE AGN3 TVHSILNI 1V NIVY
)] ¢ 08S-sjuag puj |pJbesu] dp) 8| ld 94040U0)

s Ib4eq

Z-£°y :06Dd

|onubpN obp|.g



Bridge Manual

Concrete Pile Cap Integral End Bents—Sec 3.77

Page: 5.1-1

SQUARE WING/SQUARE APPROACH SLAB NOTCH Design
Wing With Detached Wing Wall
L<22~-0"
Fill Face of
‘ End Bent
T
il g
ool
Const. Joint .
I =
[
I I
Lo
il
HI
L>22~-0"
. . A . =——Fill Face of
q' Joint 22 -0 (Max. ) End Bent
Filler ‘
\ r
ST ror Bz
Z/ W o
I I I
Detached wing | | | ==
wall () | |
I I I
| | I
‘ } Lo *
A ” A
WH WH WH Const. Joint
Ll Ll L D
L>22/7O// é}; 1" 7—| 1" 1"
i‘ﬁ 172" 12" 12 37 Joint
22-0" (Max.) T - ‘ T Filler
[aaReN} |
() £ |
- - Detail "B" IR /// s
o S < T - i
7/ ~N o 00 < <
. \ - m =y © D@f@chec‘j‘ Wing ©
{ \\ | M o2 — Wing Wa =
< HD
— — ¢ 1" Joint P .
Mot A LLE\\\J Filler— | 17 Joint
Ly Ly Ly Joint Filler, see J Lhier
[H Detail “C” D
1z 1z
SECTION A-A g DETAIL “C
. 12" By Design (k%)
By Design (%) (# @ 18" Min.) " "
(#4 @ 12" Min.) / | er 12
#4 @
18" Cts. - \
\ - o
N // ‘ 3 !
© OO : Tl Joint Filler A N 37 Joint
- e ) e e & Shall Continue - Filler
‘ : To Top of SBC
e N -
By Design (%) —By Design (%) .
#4 (@ 1 . ., 1 . 1" Joint
12" Cts. (#4 @ 18" Min.) 17 (#4 @ 12" Min.) FH\e‘r
11 /1
DETAIL "B SECTION D-D
(%) Detached wing wall shown is for illusftration purpose only. Design detached
wing wall as a retaining wall, see Section 3.62 of this manual.
(k%) See Retaining Wall Design.

New: October 2002
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Varies

Bridge Manual
Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 5.2-1

SQUARE WING/SQUARE APPROACH SLAB NOTCH DimensTons
WIDE FLANGES BEAMS AND PLATE GIRDERS

LayoutT Length 3-0"

See Sec. 3.30
/ P =—C¢ 1/4" Joint Filler
_ 6 A...l

-
- N

/ . N\ Const. (kX)) Vertical Joint
| S |\ Joint

\ I /{7ffComs+. Joint

1 \

217 %ii N
1 (@]
Const. Joint Vqﬂ

¢ Pile HJA

18 @ Ground Line

@ :1 (H:V) slope 16"
18" (normal) =

SECTION NEK§.W1NG SECTION A-A

Minimum

Varies

M 12" Minimum at gutter |ine fop of concrete.

() All concrete in the end bent above top of beam and below top of
slab shall be Class B-2, see proper nofes on pages B1-A, G1-A
of Section 4 0Office Notes.

()ProvIde aminimum of 6” Cl.from outside edge of pile to face of beam.

()See Design Layout for maximum slope of spill fill

(%) Use 3” Min. when girder chairs are used and use 1” past the end of
the bearing pad when bearing pads are used.

(¥%) Keep 1-1/2" Min. clear cover for a #6 bar reinf. between approach
notch and girder. Increase abutment beam width (1" increments) fo get

the 1-1/2" clear cover if necessary.

¢ of Key at © of Abutment Beam
e

DETAIL OF KEYED
CONST. JOINT

Revised: February 2003 ET702
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Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 5.2-2
SQUARE WING/SQUARE APPROACH SLAB NOTCH DImensions
PRESTRESSED GIRDERS
Layout Length 3-0"
See Sec. 3.30
/ =—€ 1/4" Joint Filler ~
— = 6” Am
- N
/ . \\ () <44—?7Ver*700\ Joint
' °
\ ] /QFfComsT. Joint
~ —7 o o )
E =
Pl ¢/Bearin
| //f‘* I'ng
L1 <
F%:: Jm%
&‘Vg&g ;“‘4\ /P; %
e S = ol E
Y <_T) N VE
Const. J+. O ol | e N =
L
¢ Pile E‘J A
. 18103 Ground L ine
Yaries @ 11 (H:V) slope o
184 (normal) =
=
SECTION NEAR WING SECTION A-A
Note:
@M 12" Minimum at gutter line fop of concrete.
() All concrete in the end bent above top of beam and below fTop of
slab shall be Class B-2, see proper notes on pages B1-A, GI1-A
of Section 4 DOffice Notes.
C)Prov(de a minimum of 6" Cl.from outside edge of pile to face of beam.
()See Design Layout for maximum slope of spill fill.
(%) Keep 1-1/2" Min. clear cover for a #6 bar reinforcement between approach
notch and girder. Increase abutment beam width (1”7 increments) fo get

the 1-1/2" clear cover if necessary.

¢ of Key at @ of Abutment Beam
.

DETAIL OF KEYED
CONST. JOINT
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SQUARE WING/SQUARE APPROACH SLAB NOTCH

Shift the reinforcing steel to keep 1-1/2"
clearance of the angles of the girder chairs.

Keep 1-1/2"

(Replace U1

and with V1 bars at piles between glirders.

WIDE FLANGES & PLATE GIRDERS 9
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Place U1, U2, U3, U4, and V1 bars parallel
o © Roadway.
@ #5 U-bar @ 9” cts. min. [T (horiz. leg placed
pargllel to @ Roadway) and #6 V-bar or U-bar
@ 9” cts. min. (Between barrier curbs).
@ #5-U4 at 12" cts. M - spaced with U1
and V1 bars.
@ Ut at 12" cts. U - spaced between piles
and girders.
@ See tables on pages 4.1-1, 4.1-2 of fthis
section for 1-1/16" @ hole spacing for
# reinf. bars.
(5) Same number of bars as 1-1/16" @ holes in
stringer or girder. =
@ By design — development length (top bars) :
min., see Section 2.4. P
=
@) sStirrups shall clear step by 1-1/2” min., =
if not lengthen sftep or skew step.
e Bar length eguals appreach sladab noftch %
length. A,.,
@ #5 bars, except special cases |isted on
Page 3.6-1.
@ #m:vaﬁmg 2-6" long., spaced at about
12" cts. parallel to € Rdwy-
Place note on plans if Girder Chairs are used:

PART SECTION NEAR END BENT

bars with U3 bars at piles CDQQ\ girders

.- Reinforcement
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clearance between shear reinforcement and pll

©
®
e
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Page: 5.3-2

SQUARE WING/SQUARE APPROACH SLAB NOTCH

PRESTRESSED GIRDERS 9
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eg placed

Place U1, U2, U3, U4, and V1 bars parallel
o @ Roadway.

(1) #6 U-bar @ 3" cts. min. [T (horiz. |
parallel to ¢ Roadway) and # V-bar or U-bar
@ 9” cts. min. (Between barrier curbs)

@ #5-U4 at 12" cts. M- spaced with U1
and V1 bars.

ﬂu Ut at 12" cts. U - spaced between piles

and girders.

(Replace U1 bars with U3 bars at
piles under girders and with V1
bars at piles between girders)

[top bars)

ﬂu By design - development length
min., see Section 2.4.

ﬂv Bar length equals appreoach slab nofch
length.

ﬂu #5 bars, except special cases |isted on
Page 3.6-1.

mwu #5 bars, 2-6" long, spaced at about
12" cts. parallel to € Rdwy.

Place note on plans
Shift the reinforcing steel

if girder chairs are used:
To keep 1-1/2"

(Min,

4-#6

clearance of the angles of the girder chairs.

Keep 1-1/2" clearance between shear reinforcement
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min.

Varies #6 Bars ot 8" ots.

16"

SQUARE WING/SQUARE APPROACH SLAB NOTCH Reinforcement
WIDE FLANGES. PLATE GIRDERS & PRESTRESSED GIRDERS
23" #5-K Bars Varies
(25" Min.)
2-#8 Bars ol
(Placed with grade) 2-#8 Epoxy coated vl+  #5-K Bar
bars (Placed with noa ©
grade) =
S 30" 2|
3 (Typ.) 5 NL
X = T K1
~ ~m [V \ e p
h s []
= i — T \ o J
— < = f | ¥
Y S ~ Ng S
A I | ol sl 8 ria
! ! 50 A 58 '
A . T 8
3 2 Const. joint I [ i o S8 2=1 .. e
o ] s | | N § e 2” cl.
o © — | w3
c - i i o §+ (Typ.)
g © f NN oo .
Q . | | e i v VD'SX \
W 2 o | | = \ Const.
M | 18" - . joint
o | [(Typ.) “le ¥ viq
® | | w| = 0
L)
f ! T N/
L [y m—
‘ = | #5 Bar
9"t #5 Bars at 12" cts. 3" (@ Use const. joint on 16"
(Each face) steel structures only.
PART SECTION
ELEVATION OF WING THRUWING

(%) Keep a min. of 3” otr. to ctr. spacing between #6 bars placed horizontally and
#3 bars placed with grade.

# bars at 12”(L]\
” #-K4
5 #6 bars at 8"(_ ) (kK e bor
pal "
14
# (Min.) outside |[
face of [l 7=
T s
ros [ mie o wis |7is 7is 7is vine v
5 5 5 b 5 5 - L7
< 7 @ # bar
#§ and #6 bars PARENSEBEIRTNEHRU
9"+ #6 Bars at 12" cts. 3" @ Use 30°

SECTION A—A (SQUARE) standard hook in
(K bars not shown for clarity) SPC B. ¢+ & D-

All stirrups in beam and digphram o be placed pardal lel to ¢ Roadway

# bars at 8" cts. (KK)
18"« (Typ. ) #6 bars at B” ots. (k)
=

16~
* _ #5 U bars
# U bars PART PLAN SKEWED END BENT # V bars
# v bars at 9” cts.
at 97 cts. 75//jL
¥k Place note on plans
Bend ____ F bars in field ta clear girder.

Note: See Bridge Manual Section 3.30 for barrier curb details and spacing of K bars.
Prestressed [-Girders shown in details, Steel Girders similar.
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Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 5.3-4
SQUARE WING/SQUARE APPROACH SLAB NOTCH Reinforcement
WIDE FLANGES, PLATE GIRDERS & PRESTRESSED GIRDERS
4-#6 (Min.) 4-#6 (Min, )
?@GEQTemgfh —2 Stop ?EOEQTemgTh —2 Transverse
equals approach slab fransverse  oquals approach slab slab reinf.
notch length) slab reinf.  noten length)

A e
i ———J¥—j?\4*LomgT+udTm0\ % ___;yiékLomgifudima

slab reinf. N slab reinf.

Varies
#; Bars
de
Bqd N
#s Bars
Varies
#5 Bars
aq
\>VA
q
[Nl R
#5 Bars

A N
NN _ ® 6 @ 9" ctfs. SN @ 7 @ 9" cfs
?lc ) (Min.) Qlc " (Min.)
e S o LIERS Se
Z ) Z s
4—#6 4—#6
(Min.) (Min.)
3LO” 3/70//
(Min.) (Min.)
SECTION THRU SECTION THRU
SQUARE END BENT SKEWED END BENT
/_)EA#G (Min.) /—)C4#6 (Min.)
/
/
/
Fill Face of /
end bent /
Fill Face of /

end bent

:::Tromsverse slab Transverse slab

reinforcement reinforoment

PLAN PLAN
SQUARE END BENT SKEWED END BENT

Note: Sections shown above are beftween girders and piles.
Prestressed [ girders are shown in the sections above; Steel girders are similar.

(1) Use same as bottom reinforcement.

(2) Use construction joint on steel structures only.
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