c* BRIDGE DESIGN DETAILS AUGUST 1991
aftrans

Abutment Sheet Check List
A. Plan

1. Place at top, left side of sheet, oriented the same as the General Plan. May be placed horizontal
with face down for very long abutments.
Show North arrow.
Scale /4" = 1'-0" usual minimum. Use !/s" = 1'-0" on large structures, but show less detail.
Abutment sheet may be omitted on simple diaphragm type abutments. Layout and Sections
should be shown with the girder layout.
5. Check List:

* Do not repeat stations or bearings shown on Foundation Plan.

» Dimension along same layout line as is stationed on Foundation Plan.

* Do not dimension piles from edges of footings.

* Show only layout dimensions and pile spacing, others should be shown on larger details.

* Avoid showing any reinforcement.

L

B. Abutment Elevation

1. Place in front of Plan if “PLAN?” is oriented the same as a General Plan, “ELEVATION” may

be placed horizontal or looking normal to face of abutment.

May be omitted on simple diaphragm type abutments.

Rear elevations should be avoided.

Same scale as Plan

Check List:

» Show location of weep holes. See Standard Plan BO-3, Bridge Detail 3-1. As an alternative,
weep holes and geocomposite drain may be used. See Bridge Design Details manual page
6-22.

» Show elevations on slope paving; exception, a constant dimension below soffit.

* Do not attempt to show entire skewed wingwalls.

* Do not show all piles. Note “All piles not shown.”

» Itis not necessary to show railing.

* Avoid detail dimensions.

kv

C. Wingwall Elevation

1. Projection of Abutment Plan if possible. Locate by section symbols if not a projection, or simply
call out as WINGWALL ELEVATION.

2. Always show looking normal to wall.

3. Same scale as Plan, unless reinforcement is to be shown. A few bars may be shown at ¥4" =
1'-0", but usually reinforcement should not be shown at less than %" = 1'-0".
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4.

Check List:

» Call out standard plans and wall length.

* Show finished earth or slope paving lines.

*  Wingwall layout dimensions to be shown in Plan view.
* Show all piles.

e Railing need not be shown.

D. Sections and Details

1.

w

A

Sections and details showing reinforcement should not be less than %" = 1'-0" scale; preferred
scale is 2" = 1'-0" minimum.

Plan of footing comers should be the same orientation as Plan view.

Sections should be oriented the same way as the view they are taken from.

Sections and details are to be taken from Plan, Elevation, or secondary views rather than from
other sections.

Similar sections need not have all details repeated.

Do not shade or show aggregate in sections.

Abutment section call out joint seal and movement rating.

E. Retaining Walls

1.
2.
3.

Show all layout information along one layout line (usually the face of wall).
Do not show dimensions given on standard sheets.
Show top of wall details for railings, sidewalks, overhangs, etc.
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End Diaphragm Abutment

*

8" PSP
underdrain 4 Pervious /
and backfiil
Permeable material
Material
continuous - £
behind abut.w
'{' - \
LB o
1] =q> °
QD <13
Yo o
114:1 max ‘8 112:1 max
QO
ol 9
®| %
()]
@

et

ot
(8" CSP downdrain

at low end of PSP.

5'-0" min.

(see Note 4)

Notes:

1. Reinforce the abutment as shown on pages 1-2, 1-3, and 1-4 of the Bridge Design Aids.

2. The clearance between the top of slope and the soffit of the bridge should be about three feet, but
may .be as little as two feet or as much as four feet, depending upon individual circumstances.
This dimension should be shown on the plans.

3. The bottom portion of an end diaphragm abutment on piles should be embedded a minimum of
34 feet at the intersection of the slope and face of abutment.

4. For end diaphragm abutments on spread footings, the horizontal clearance from the top of footing
to the face of slope should be five feet minimum.

5. Continuous pervious backfill material and drains or perforated pipe with permeable material shall
be placed in accordance with the instructions in Memo to Designers 5-2. Note that permeable
material is only specified when known water bearing material is present behind the abutment.

6. Weep Hole and Geocomposite Drains, Bridge Design Details 6-22, which is an alternative to
Bridge Detail B0-3/3-1, should be added to the plans for abutments without structure approaches.

7. End slopes at abutments shall be 1¥2 to 1 or flatter except under very unusual circumstances.
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afrans A

Weep Hole and Geocomposite Drain
Alternative to Bridge Detail ( 0-3)

Finished Backface of abutment Cap-typ. see Note B
/ grade or retaining wall 7
Rl ‘ y -
12 f Slotted plasti
hy ) 3" Slotted plastic
] mL /— pipe. see Note B
4
\ ) ~ Detail “A” H
I *~——Geo it 4" ¢ drain
+ drzi: ompeste \‘ 1 Tee connection
See Note A — | / R
See Note B— — 3" unslotted — 3" min I
Detail “B plastic pipe mi
{
Wall Section Section A-A
A A
Filter fabric Bond 1 )
e wrap around ond to geocomposite
1 P r_/drain, 3" min

Level or sloped
} f toward wall

10 mil polyethylene sheet
1|-0l| \_

Bond 6" to wall.
Cut hole for 3"

pipe.

:

Cement treated permeable
base

Detail “A” Detail “B”

Notes:

A. 4"drains at intermediate sag points and at 25' max. center to center (9' c-c for Type 3 and 9'-3" c-c
for Type 4 retaining walls). For walls adjacent to sidewalks or curbs, provide 4" plastic pipe under
sidewalk to discharge through curb face. Exposed wall drains shall be located 3"+ above finished
grade.

B. Geocomposite drain, cement treated permeable base, and 3" ¢ slotted plastic pipe continuous
behind retaining wall or abutment. Cap ends of pipe. Provide “Tee” connection at each 4" ¢ drain.

C. Connect the low end of plastic pipe to the main outlet pipe as applicable.

Weep Hole and Geocomposite Drain : Page 6-22
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STIRRUP REINFORCEMENT
AT ABUTMENTS

(Sloping Exterior Girder)

\ Inside face of exterior girder at
bottom slab '

v \ N %
Wingwall _’I (S .
C:_\'\' Same size and spacing as detailed for

girders. See Note | for Sloping
Abutments.

ACUTE ABUTMENT CORNER

/—:\,\,Same size and spacing as

r—v—* detailed for girders. See
3 Note | for Sioping Abutments

—
|

ib \ ¥— "—'l__ ‘s

\wingwml \\ <|nside face of exterior girder

at bottom slab

¢ Abut

OBTUSE ABUTMENT CORNER

Notes:

I.  Additional stirrups or equivalent reinforcing may be required for
sloping abutment face .

2. Consideration should be given to potential conflicts when accomodating
prestressing flares and assembliies .

3. These details should be shown in addition to requirements on
Standard Plans B6-1 and B7- 1|



BRIDGE DESIGN DETAILS MAY 1989 6-25

BOX GIRDER DIAPHRAGM -~ SLAB REINFORCEMENT
For Skews Greater Than 20°

Atthe junction of the bottom slab and end diaphragm of seat-type abutments, for skews greater than 20°,
rebar clearance problems may be encountered. The slab thickness may not be adequate to accommodate

the “stacking” of longitudinal and transverse slab bars, diaphragm stirrups, and diaphragm bottom bars.

Possible solutions are shown below.

— [ [ ] [ e
> L > > o
3" min * J 3" min
REINFORCED CONCRETE PRESTRESSED CONCRETE

DROP-DIAPHRAGM ALTERNATIVE

-

Skewed transverse reinforcement

————" >
— — —— -—
== -— —
le ) o ~—

REINFORCED (Shown) — PRESTRESSED (Similar)

FLARED SLAB ALTERNATIVE

Note: Use in conjunction with page 8-32, Bridge Design Details.
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BRIDGE DESIGN DETAILS

JUNE 1986 6-50

CANTILEVER ABUTMENT — SPREAD FOOTING

¢ a See Structure Approach Details
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R ABUTMENT - SPREAD FOOTING

APPLIED SU KIPS PER ET.

PERSTRUCTURE LOAD
LM |2V |Shaft@ top of fig. 0 [ 7.5 10
(£ ';th A toe | toe heel | hoel A toe | tos heel | heel Agftoe | toe | heel | heel Agl toe | tos | heel | heel Ag
H{W] P E'S\mnruom. a bars,b bars | Pr.| Mom. | Mom. | ¢ bars | Pr. {Mom. | Mom | ¢ bars | Pr.| Mom.] Mom. | ¢ bars | Pr. | Mom.| Mom. {c bare §H
0.42 0.19 0.05 0.08 0.15
1016 1.5 |-9.40 | S.42| 9.60|*8 @18 2.47-2.62 [44.37 | #5€18 ]3.31/-3.89 |+1.21 [#4@18 J3.72{-4.52 |-1.84 {#4@18 ]4.14]-5.17 |-3.44 |#5@18 }10
0.64 0.33 0.17 0.10 0.09
127 (1.5 [-13.7 7.72(18.55|#9@18 2.78(-4.88 [+7.58 |#7@ 18 §3.50/-6.70 [+3.99 [#5@18 [3.85|-7.59 {+2.22 [#4@ 18 }4.21{-8.50 |-2.01 [#4@ 18 12
0.91 0.49 0.32 0.23 0.14
1418 {1.5 {-19.0 {10.25 |23.50|#11@18 3.06/-8.33 [+11.39#8@ 18 §3.69(-10.70{+7.33 [#7@ 18 §4.00)-11.89|+5.37 |#6@ 18 [4.31|-13.06{+3.33 [#5@18 14
1.24 0.70 0.50 0.41 0.31
169 ] 1.5 {-25.4 |13.05]33.80|/#11@15 3.331-12.664+16.03|#9@ 15 []3.89]-15.60(+11.57|#8@ 15 J4.16]-17.04/+9.39 |#7@15 }4.44|-18.514+7.05 |#6@15 J16
1.62 . 0.94 Q.73 0.63 0.52
18110[1.5 [-32.9 | 16.08)46.65| »11€11Y] 3.59}18.19 [+21.73{#9@11%]4.08|-21.72(+16.84{#8@1131§4.34|-23.50|+14.4 #7@L 1% §4.59(-25.30+11.94»7011% 18
2.06 1.08 0.88 0.79 0.69
20111 1.75{-44.3 | 19.76(62.40|¢#11@9 3.99/-26.60[+29.44#9@9 [4.44[-30.66|+24.15#8@9 4.67|-32.75121.50|4+7@9 ]4.90[-34.8331+18.88#7@9 20
2.56 1.38 . 1.17 1.06 0.96
22112{1.75{-55.8 | 23.33(81.30{#11@7 4.27)-35.424+37.7Q#9@ 7 4.68[-40.14(+31.93711@14 § 4.90-42.56/+28.97 #11@14 |5.10|-44.84}+26.21#10@14 22
3.13 L 1.54 1.35 1.25 1.15
24(1312.00(-71.7 | 27.62{103.7 {#11€5% 4.67|-47.39(+48.85[#1181145.06|-52.73/+42.62|» 118 1134} 5. 25|-55.3114+ 39. 601« 108 11%4] 5.44|-57.95| +36.Sq%10@11% 24
3.38 1.74 1.64 1.53 1.40
26{14|2.00-86.2 1 31.77{129.8 {#11@7 |#9@ 14 14.901-60.51!+53.7 |#9@7 15.26]-66.44|4+49.0 [#9@ 7 5.44-69.371445.8 #9@7 5.61(-72.28{+42.0 |#9€@7 R6
3.93 1.96 1.77 1.73 1.65
28| 1822 51107.2] 36.74(159.3(#11@7 [#8@7 J5.32177.10{+67.2 |#10@7 §5.65|-83.62{+61.0 #9@ 7 J5.82|-86.88|+59.2{#9@ 7 15.98-90.09|+56.5 [#9@ 7 ]28
3.89 2.19 1.86 1.80 1.74
_321612.25 126.1141.48 [194.4[#11@ 7 #8887 5.55}94.25 [+70.1 j#10@7 [5.861101.39+64.3 #1007 [6.011-104.94+61.7 |#10€ 7 16.17}-108.60 +59.7 (#1087 }30
4.40 2.16 2.00 1.93 1.85 .
32(17[2.50+152.5147.21 |233.5{#11@7 |{#9@7 5.94-116.15[+83.3 |¥10€@ 7 {6.23}123.80{+77.4 {#10@7 [|6.38{127.73+74.3 (#10€7 }6.52}131.63+71.4 {#10@7 2
4.97 2.50 2.32° 2.25 2.17
34/18[2.50-176.5[52.58 [277.4 (#1107 | #1107 ]6.191139.21+96.5 [ #11@7 6.47}147.62+89.6 (#11@7 ]6.61|-151.82{+37.2 | »11e 7 [6.75}-15602(+84.1 |#10@ 7 §34
5.55 2.60 2.43 2.36 2.28
36/1912.751200.1 158.94 1326.5|#1106% | #1106Y46.550166.011+111.6 #11@6% §6.82717592/+105.1 ¥11@6% J 6.95}180.35(+103. 5{#11@6% [7.09 }-18494+101.2| #10@6%{ 36
APPLIED SUPERSTRUCTURE LOAD IN KIPS PER FT. QUANTITIES
12.5 15 17.5 20 Bar Reinforcing Stesl (Ibs./ft.)
Applied Sy tructure Load
toe | toe [heel |heelAgdtoe | toe | heel | heel A | toe | toe | heel [heel Agjtoe | toe [heel [hsel AyfCong pplied Supers
H| Pr. [Mom | Mom |c bars | Pr. |[Mom | Mom.| c bars [Pr. | Mom |Mom |c.bars | Pr. | Mom [Mom. | c bars Jcf/ft| O 5 7.5] 10 |12.5] 15 |17.5]20 {H
0.22 0.31 0.38 0.45
10[4.561.5.80 |-4.99 [#6€ 18 34.97/-6.45 }6.61 [#7@18 [5.39]|-7.09 [-8.17 #7@18 }5.81{-7.73 |-9.74 [#8@18 124.5| 57 |55 57 (58 |59 61 |61 63 110
U.15 06.26 0.34 [ ¥
12]4.57]-9.41 [-3.74 #5@13 §4.93-10.31(-5.55 [#6@18 ]5.28/-11.21{.7.32 (#7@18 | 5.64-12.12-9.13 [#8@18 ]29.1} 74 | 69 63 |70 |71 72 {74 76 J12
0.09 0.19 0.28 L 0.37
14]4.62]-14.23]-1.98 [s40 18 [ 4.94{-15.44|-4.05 |#S@ 18 |5.25]-16.60{-6.01 |#6@18 |5.56/-17,78{-8.01 {#7@18 §33.8{102| 99 | 96 |93 |94 | 95 96 98 114
0.22 0.12 0.17 0.29
16]4.72420.00}+4.92 l#s @15 ]5.00(-21.47{+2.68 |#4@15 |5.27|-22.90(-3.98 {¥s@15 |5.55|24.40]-6.25 {#6@15 |38.9(129 [ 124 (119 (115|112 {109 }113(115}16
0.41 0.31 0.20 0.18
lq‘.l‘-!'l.oﬁ l+9.52 [#6011'% 85 09(-28.84]+7.10 w5011%:]5.34|-30.24|+4.63 | R4@1114] 5.59{-32.37(-3.80 [#4@11%4] 43.8/ 172 164 {158 158 {152 | 147| 143[145}18
: 0.59 0.48 0.40 0.30
io 5.13{-36.78+16.25#689 5.36/-38.89]+13.04#6@9 [5.59|-40.98|+10. #509 [5.81/-42.97|+8.29 [#5@9 51.7}231 ) 220|211 {211 {203 {203|196|196]20
0.83 0.75 0.64 0.54
22{5.31{-47.11}+22.87#9€ 14 15.52|-49.53H20.49)#9@ 14 |5.72{-51.89]|+17.62]#8@ 14 |5.94{-54.27}+14.69|#8@ 14 §57.4/307) 291|291 {281 |271} 271| 264|264§22
1.05 0.95 0.86 0.76
24/5.64|-60.67133.31|¢ 10011} 5.8§r63.21 [+30. 19 *9@11‘/:_. 6.02{-65.94{+27.21| #9€111,46.21|-68.65H24.13{#8@11%[66.5{366 |366 |353 {353 [353 | 341 341[331]24
1.35 1.23 1.17 1.05
265.80{-75.32{+40.3 |#11@14 §5.98-78.30(+36.9 | #11@14]6.16/-81.20(+33.6 | #11@14]6.34{-84.23{+31.4 #10@14 |77.8(400 {400 |400 {400 {382 ( 382 382{371]26
1.55 1.47 1.37 1.28
28#6.14-93.30{4+53.1 {#9@ 7 $6.32/-96.66{+50.2 | #¥9@7 ]6.48-99.851+46.8 [#11@14 }6.64 -103.14L+43.9 #11@14 [90.8/1452 470 {470 [470 (470 [470 {451 (451 J28
1.63 1.54 1.43 1.36 .
3016.33}-112.04+56.0 [#0@7 6.49-115.6%+52.8 | #9@7 §6.65}119.291+49.9 {#9@7 6.80}-122,80+46.9 [¥9@7 103.6543 | 543 {543 | 5431518 518 518 {518130
1.76 1.69 1.60 1.52 -
32(6.67]-135311+68.3 1 #1007 [6.82/139.31|4+65.4 |#9@7 [6.97|143.23{+62.2 [#¥9@7 [7.111147.00/+59.3 |#9@7 117.3/620 |620 {620 | 620 |620 (594 (594 (594 |32
2.08 2.00 1.91 1.83
34&6.89 -160.124+80.4 {#1087 [7.03/163.83/+77.1 |[#10.7 [7.16]168.32+74.0 | #10@7 |7.30}-17253 }+70.8 |#10@7 §126.7|776 |776 (776 | 745|745 [745 |745 (745 | 34|
2.30 2.24 2.18 2.00
3617.221-189.281+99.1 {#100. 7.351193.78496.2 |#10@614§7.481198.2L+88.6 ﬂl()@%ﬂﬁl 202.63485.1 [#10@6'; J141.4854 {854 {854 | 8201820 {820 {820 {82036

NOTE: For walls with seats lesa than 7°-0°*, the concrete quantity
shall be increaned by 27 per foot of variation.

NOTE TO DESIGNERS: The footing 'F' dimension should be checked for
c9mpliance with current Bridge Design Specifica~
tions. The dimension and concrete quantity should

be adjusted accordingly.

A future revision will

correct the non-complying portions of this table.
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CANTILE»\./ER ABUTMENT — PILE FOOTING

“

bors @ 8"
\_For size and number see tobk,

@bars@ 8!
\ For size 0rd number see toble |

£ Bearing

8"

8"

-

N

£+ 3"
= F
& —
R}
L

Yimber Piles

Concrete Piles

Steel or

TYPE I
HIO thru Hi4

A
(4

@ vors@ 8"

For size ond
number see table

8"

@ bors @ 8" '

\_For size and number see toble ) I

/“.—\\.

® bors @ 8"

\_for size and number see toble :

center of gravity of loods

Vg

&

€

o« o .« s .

/- - e

Fe3"

Timber Piles : F+6’

\‘4ﬁ 18

Concrele Piles

Steel or

NOTE -

Reinforcement detailed s in addition
fo thot detailed for spreod footing.

@ bors@ 8"

Stirrups ¥4

L . // '
\/; lorses —//l

L'—,—‘-\ ¢ Bearing /—\\j

=218

TYPE IT
HIE thru H20

(4

Lﬁ?r size and number see table spoced with 10 ey |l
8" » © bors ‘_l "‘1* O bors (see "
i . L_ . = ; /g)read /oatmg)ai' ’,.8_
A T = R :
W " AN ] U
+
oo (A\e s e “ S
4 - PR AN I ) .
o © / / { | N e — i N
M \s /\M ' Lt \9 T ‘\-ii ? H T —
wl W 3 A
2 § € P//&*SA-‘—_”"\'l : ; 2 )/’/’/
NN "4&’/8—) NG @ bors £ pries / ( @ bors @ 8"
RS L ol® For size and *q6/8 - For size and
EE S B|E number see table number see table
1S ® §|R
S LY
N TYPE ITT “n G TYPE I
HE2 thru H28 H30 thru H36
LEGEND

N = number of piles per [ine
S = pile spacing 1n feet between /ines.

J = distonce from £ bearing to center
of gravity of pile pattern

e = eccentricily from center grovity of
pile pattern

I = moment aof inertia of one line of piles
1/, = section madulus one pile line, foe pile

1/G, = section modulus one pile line, heel pile

s~

S-=

=L 4 8
A ﬁ, + / 10e pile, 36 Ibs fI pressure

8=y~ if't:h heel pile, 27 bs fl pressure

T = horizontal thrust in kips per /ine of piles

p

L = Allowoble pile loading.

For 45 fon piles :

Latero! resistance of each verticol pile in bending
/s limited to 15 % of the axia/ load. Bolance of lotero/

forces taken by the battered piles

in cases of speclal foundation' situations,

valves should be subject to review.

L = 85 5 kips battered toe pile.
900 kips plumb heel/ pile .

/A/l values on this sheet are based on 45 ton
1/es.

1
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CANTILEVER ABUTMENT - PILE FOOTING :
PILE LOADINGS FOR ABUTMENT PILE FOOTINGS
PILE PATTERN PROPERTIES QUANTITIES BAR REINFORCING STEEL (LBS/FT)
u PILE PATTERN LAYOUT 1 I - APPLIED SUPERSTRUCTURE LLOAD
whel® R /Ct' /chd ° conc. — -
> | A s o @ omesvcom | N| /N s 1 Bars| Bara| S87G5f 0 | s [7.5 | io lizs| 15 [17.5] 20 | &
Lol st TOE C“'.“O HEEL |[1.5] 0.687 0.50 3.00 | 3.00 |1.96 fe-wt10]10-w11| 26.0 |139 }137 {136 [137 [138 | 140 J1a0 [1a2]10
2§ 7 y 1.5| 0.e67 | -0.67 5.33 [4.00 |2.00 fe-wo|10-#11 30.8 [140 |135 {134 [133 |134 | 135]137 {130 |12
14 8 1.3] 0.687 0.83 8.34 }5.00 | 2.51 Je-wa]e-wi1] 5.8 134 J131 {ran1as 142|143 144 ] 146]14]
te] o 2.0| 0.s00 0.75 [12.37 | 5.50 | 3.30 Je-w8 |e-wr1] 411 J1m1 Jaze 171167 {104 | 160 ] 061 | 163 16
1sfro 2.0 0.s00 0.87 l16.a5 ] 6.41 | 3.86 J4-w0]|6-»10]| 46.3 |216 {208 {202 202106 | 191|187 | 1as}1n
20011 2.0| 0.s00 1.00  122.00 | 7.33 | 4.40 §2-w10 a-w10] 845 1262 251 | 242242234 | 234|227 | 227 )20
22{12 [3.0] 0.933 1.00  |30.7 |8.76 | s.98 Ja-ws)|ownio] eo.a {349 }333 [333]323]313]313]306|306]22]
24]13 3.0 0.33s 1.11 lss.o |9.76 | 6.22 J2-wtd 6-w8 | 69.7 {207 |307 | 304 |504 384 |372] 372 362]24
26§ 14 3.0 o0.333 1.22 489 |10.72| 6.62 §2-#04-w9 | 77.6 400 {400 [ 400 400|382 | 382]382]371]26
28]1s W WY e T 3.0 0.333 138 Isa6 |11.70] 7.45 2-ws{a-ns | 90.5 {492 |470 | 470|470 {470 | 470|451 ]a51}28
0] 56 j1v (.__’{Q“’O;‘ 0 Q@ |59 o.288 1.57 1716 | 14.52] 888 | 2-ws|a-ns |103.6 543|543 [ 343 {343]518 | s16]518] 518] 0,
g7 v Q_‘{Q_“_"@"‘_”O - @ 3.5 0.286 1.86 82.4 | 16.02| 9.30 | 2-w 8| 2-#10]117.3 620 {620 | 620 {'620 | 620 | 594|594 | 594 ]32
34818 IV 0"@"‘}'@'*; ""O_ 5o @ |s.s 0.208 2.21 91.6 | 17.30] 9.44 {2-#8 | 2w10]|126.7 | 778 | 776 | 776 | 745 | 745 | 745 ] 745 | 745 ]34
sef 1o v @“‘O“’Q" ""Q ¢-0* gs.s 0.286 2,37 1018 18.70| 9.62J2w7]2-#10]141.4 854|054 | 854 |820] 0820 820|820} 820§ 36
~——@ BEARING

APPLIED SUPERSTRUCTURE LLOAD (K/FT.)

° s 7.8 10 .
v

HIZv PPsenl27e] 2] 8l s | v 1Zv [Sealzela Jo s | v | Zv {%ee Sl ale s |t ]SS el alels |t {n
10 § 5.64 }1.17 |.56 l.oss 12.0{a6.0]v0.64 |.38 |.06 |.794 10.1}32.4]15.14 | .22 | .04 {.740 s.80 [28.2]15.04] .10 | .12 .744[7.74]24.8 {10
12 [ 7.98 |1.08 |.37 {930y 11.8]40.1)12.98 {30 }.03].76s s.c1j3s.cf1s.a8!.21 L.13 {719 7.68{s2.6] 17.98] .09 }.21 .372]6.48]27.5} 12)
14 f10.55 | .97 |.23 [.861 9.41s1.2f 1s.35].30 L11].745 7.3840.2 18,05 [.22 .21 [ 751]6.65(36.2] 20.53] .03 [-.26 779 {s.62{30.6{ 14
16 [13.30 [1.1a].34 |.700 9.02{61.2] 18.39|.63 | .04|.516 7.3551.1 §20.89 [.46 {.03 |.584 6.99147.3 [23.99 .34 |.13 [.962 6.s0{4s.0] 16
18 f16.45 |1.13] .25 [.676 7.68]63.3]21.45] .66 | 001] .603) 6.60|s4.423.95 Jo.50} .10 | 578 6.17551.0 f26.450.37 |.17}538 5.7947.7§ 18
20 §20.17 | 1.20] .23 |.664 6.4064.4]25.17].76 | .01].604 s.e3{s6.9]27.67 .61 }. 10 }.583 s.30]53.5f30.17) .47 | .18].564 .03} s0.sf 20
22 J23.78 | 193] .20 [.487 7.39|88.1f28.76].94 }.05].440 5.75[80.4]31.26 |.78 | .03 |.422 6.47[77.0 |33.76 | .65 | .10].407 6.21| 73.8] 22
24 J20.11 | 1.44].27 |.400 6.34|89.0]33.f1]i.05].07|.440 s.s6l62.3f33.61{.01 | .02].428 s.63|79.0f38.11{.77 } .00 [412 s.43|76.4 ] 24
26 I32.29°|1.45 {.21 {.460 s.66|91.8f37.29 |1.00].02].435 3.26{8s.2]39.79 | .04 |.06]| 421 s.10/82.6 f42.29 .82 |.13 L4oo 4.93] 80.2] 26|
26 [s7.30 Ji.ss |21 |.a68 a.9191.8]42.30(1.21].03 |.436 4.63|86.5]44.60 [L07} .05 ].423 4.50]64 1§47.30] .04 }-.12 413 4.38] 81.9] 28
s0.J4z.08 | 1.42}.01 |.384 s.20|ntsfev.08{1.11}.16{.362] - |s.otfios0)e0.58 |.97 }.23 | 353 5.88 [02.0}52.08] .85 }.29 lasas 4.761100.0}:30
32 Jav.e5 [1.33}. 18 |.209 4.83{115.7] 52,83 |1.03} .35].350 a.621110.5]55.35 | .00 F.a1].242 4.52 pos.o] 57.63] .76 |-.47 |.33s 4.41|105.0] 332
34 Is3.25 |1.11 } .49 |.330 4.58122.1] 56.25] .82 | .64].333 c.atdizsfeors|. }.71 361 ]4.10h00.0]63.25].58 |-.76 367 ]3.87]103.0]'34
36 fs9.03 | .93 L 72336 4.26/1270}04.65].66 | a0 .379ls esh1aofey.is .93 .3851a. 48 a0 eo.6s).43 }1.01 .39113.30{98.4 |36

g APPLIED SUPERSTRUCTURE LOAD (K/FT.)

] 12.3 15 17.8 20 )
H XV 56- 'zn A a8 1 T ZV ;GI ;1- Al B S T XV :6- z’u A a S T ZV ;en ;1- A B S T kM,
10f1a.14 [.02 }.17 .776 |s.39{20.5[20.64{.05 } .21 s02]s.44 |17.5f23.14 | .00} .24 821h.74 [15.2)2s.64F .12} .27 .s40}4.18[13.4}10
12§20.48 p.oo } .27 .802(3.48)23.3[22.98 | .07]-.51 8221476 |20.2025.48 L .15 }.34 .83704.2117.9) 27.08} .18 } .37 .852{3.78] 16.1f12
14 f23.05 [ .01 } .34 804 [4.a3]26.5)25.55|-.00} .30 .822]4.20|23.4f28.05} .15 ] .45 .83613.82/20.8] 30.55} .21 | .46 L850]3.47 18.0f14
e fes.0s | .23 |19 .sa8 |6.00]s1.2]26.39] .14} .24 .573|3.54/37.3030.89( .07} .26 .583)4.98(33.7]33.39} .01 } .31 .594 ] 453 30.7}4
16§28.95] .27 }.23 560 |s.4al4a.8]31.45] .18} .26 .573{4.99[41.1J33.95] .07 } .32 .583|4.33(37.5[35.45 }o.00} .36 .593) 4. 18] 34.9}18
20§s2.67} .36 |.24 .sss |a.76 (483517 ] .26} .20 .566]4.52[45.6§37.67] .16 ] .34 577|4.14ja1.6f40.17] .08 } .38 .586] 3.82l38.6} 20+
22]36.26| .54 }.17 |93 5.96171.0)38.78] .44} .22].383 s.odes.cla1.28] .35} .27 381 [s.55s6.1§43.78 .28 |} .31 _sss] 5.20l62.0 |22
24 f40.61].66 }.135 |400 s.26173.6J43.11] .53} .20 | 389 5.09{71.2J4s.61| .46 }.26 |.380 4.94 6914811} .38 ] .30 381 }4.77]66.8 )]s
26 fas.79 | .70 } .10 [ 308 a.7907.6J47.20] .60} .26 Lasa 4.65(75.3]49.79] .51} .20 L.asy 4.51[73.0)52.29] .43} .34 .38314.37]70.8 26
28 §49.50{ .83 }.18 |40 s.26179.5]52.30! 73] .23 .30 a.14]77.4] 54.80] 631 .28 |.387 4.0473.557.30] .34 | .33 j3.79 3.94173.0 128
30 §s4.58] .74 }.35 {337 4,64 97.4 J57.08 [.63 | .40 .331|4.53|95.2039.56 | .54 | .45 1337 s.42p3.0f62.08} .46} .51 343, 23]88.9f30
s2]60.35 | .67 {.ss .343la.ssfiosofez.en | .57L e 348 |4.10[98.0]65.35 | .aa .69 .3s4l3.89p3.1]67.85{ .30].67 Lass 371 [ss.s oz
safes.7s | .47 }.82 .373jssshs.2fes.25] .37¢.87 378 [3.49|92.7]70.75 | .20 } .02 .363(s.3288.3}73.25| .20 } .06 388 (3. 17|84.5]34
‘asfrz.1s | .33 |06 a9zis.isps.oa.es {23 Frovd|  [ao0z]z.90las.1f77.18] 1t frse .407]2.87[83.4 [79.65 | .06 F1.21 412 2.7581.0 Jas

NOTES: The values of ‘S’ given are maximum allowable. Where only values of **A’* are listed the

toe pile govorns. When *‘B’’ values only are listed the héel pile governs.
For ather pile loadings obtain the required spacing by propertion, for example: allowable
pile looding- 60 tons, multiply values of ‘'S"" in the toble by 60/45.

BAR REINFORCING QUANTITIZS ARE
TOTAL QUANTITIES INCLUDING STEEL
IN ABUTMENT AND FOQTING.
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P dsdind FILE PATTERN LAYouT CONCRETE PILES STEEL PILES
P o4 t,,.. e @ Voives of IV, IM and N ore kips/It Wolues of LV, Fi ond drore dips/tt
wicla Layour Line IH |Pog|Gac |Wao|Pre IV | 2H [Peo| Qso W sl [,
) A 0.92|Z-0\6 0| 4. 0ek g 263 0.99ye-0Tye-
g |ez|i ; 072" O Y80 4 002080 252 osope oy ol 16N DATA. ——
: P A 08| 1eoNr oyl 3 RESIH PATA, )
135 €20 161 Vo o By Werght of sorth =+ (20 ibs. per cu f1. Equivaient fivid prassure,with
& 2|, éﬂ! (20 é;’: ; {g; N 21 Lavel Surchorge = 27 to 36 Ibs. per sq. ! par It of helght
FIVEO . g -~
537 Z38 T ’- : Horizantol ond Verticol. Eorth Pressures for 2:/ unlimited ond 1% :1
8 |52’ el 3s" 239 280/ e’-{fg‘.gﬂ s limited ore from A RE A groph Appendix C 8-5-18, Saii Type I.
3 329
_,7’ ] o 2 Lateral resistonce (M) is Iimited fo 13* aach pile plus volus of com-
7] 229y 05T
10 bi2’lzot -2 7 358 soy2' om0t X ponant of bottered piies at 1:3.
43/ A7y T8O
el ¥ 13555 50 E, Pile spocing P ond @ is max. Reduce fo suift length of foating.
12 |reieelen 7 158 sl | Min. distonce betweon any twa piles Is 3407
e j 03] 3 40 53818060 Distonce betwoen canter fins of pile ond edge of footing !-6" min.
14 potee 5] | i rea0)6ss 7o\ rems axcept i*4" min for H=4'to 8! !
] 13]6.74 589| 7 g M 7 ‘
16 |sorizorston | 22 :_g; :*76‘5,_ 7 y 4; ;:;,7:;’:;”&::7“”"" ond reinforcement see Type [ Contilever
: /8. Sig ki .
IS S . : 227 s396 i e The design assumes a joferal resistonce of 13 per pile, if the oilowatie
18 Yoo |\ 2e"i6%-8") . 1042 3 159070 57| re8:5fance 15 1S5, the pile spacing ar batter mus! be adjusted fo provide
: 95 0m8 ;;ﬂ' $¢7| the praper ioteroi resisfance
995 10,18 | T -0
20 Yrot\s's'l7 4 + 00|12.87 |#10 1313 | 4057 9-0"] Nore
- /284 238 4"’:‘ LA 21 surchorges ore unlimited
2-2"Jlo a7 j \eaoz|irar 12155 a0~ 22 i .
22 jeorleerisior] S ‘I‘ T, | 26|/5.60 1590 |4-27| -9 st ;";’2"”" o .:lﬂﬁe;s Tolloms -
H | 70)i495 £ adl p2i|ae 9"-2' HE 8 sbove 7O
| . 53 1585] 418 |4-1719" . .
24 35w sjsio’] ¥ 18 7/ &l0ools 9.00 487|858 Subscript 80 indicotes 45 fon piles
PR 3.3 EREN L 1::7 -5522'; |59 f::; fl’."";i Subscripl 64 wndicotes 32 fon piles
26 Y3459 5 ¥y 4 *‘+ v 15192241 1¢-378"57]
H 121.20| e r2|zrsoe-3"8 X
) ! IR o« N < SN S LY We9o|iB86 471914 .}‘;‘ jo-57]
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T LN Tl ST B Fth 2157 62|81 7014717195
Joleslssyrel O ST T 610412978 | 3107 /20"
’1 +] =+ + 28 let69ea7s|2irlire’
30" I ie 48T a7 " 00124 7014 |59 7ol2s ocfe™77 9% 27]
32 arisuorfeis” py - v 1o l6960|3¢ 30 P 4cfse 1013 5* 3 27 v — i . ;
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1 9. 70 10130 701 + i o + T
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' -+ -~ + : 70032901 78.80{33 30]3 510" 5 + o
' o M B ooy o
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TYPICAL SECTION

Loyout e — <

c 1+
a + +
Loj+
Q
P+ T+
Q
T P
2 + +
rof+
Q
B Rl v. e o

PLAN ,
Hr 24 1028

L

v .
TYPICAL SECTION

TABLE OF PILE SPACING

H 24 26 28" | 30

< 375 |30k | 40 | 99
ra 0B - 7% | i2-ag | 13-
a -1 | 29| 2707 2okt
" 010" 0711k O-10%7 3 1%
7 r6r l3-9m a0 300
H q¢-3 146" | 537139

1 80"-14"

” o - N - - 4 -
nles] o 4 2-i0" § 3-2° .
QUisslp y-¢ 138 |14
Xigd| P - J-0" {427 | 3007 [ 3-4

70] 7] 5 i 4-2" 1 4-8 [ 427 | 3-8

0] 7 KE -8 | 527 | ¢-8 |42
ol ? P sop7 L 5-g t 5.0 |46
=% 4 RERA
Qe 5 -3 |49 | 43 |39
N ] s 500 | 506 | 500" |3
w|s4] 2] & 5-9" |63 159" |50
~|7]e 1~ -3 | 70" |6-3 |56 ]
a el &- 70" {79 70" 163"

900 76" lo-6- |76 l6-9°

» Measured an

sige  of

layou!

iine from fthot shown it lypelol  KeChion.

[N v
3
+ 4 + +
+ H|+
R
+ H[F F =+
+ Hl+
+ +
+ 4
+ H[F F +
PLAN'

H= 30 1o 36'

[¢]

DESIGN DaTat Piles  ore  speced for Type 3 Counterfor! Reloining

woil

weight of earth = 120 ibs per cu ft  ond equivalens
flusd  pressure of 27 fo 36 ibs per sqg i per I'
of height

Loterol resistonce of eoch ile un bending s hmited
o IS% of omol pile lood for 40 fo 64 kip ples,
2% flor 70 or 80 kp piles ond 0% for 90 Aip
pites  Bolonce of loteral focces token Dy Dartered

pies  Botter to be odjsied fo Sut  desgn  conditons

Pue spacing P ond Q@ s mox  Reduce to st length
of footing

/f the atioweabie ioteral resistonce of pi rs used 1s lass thon

volues listed n Oesign Dota , the ple sogeing or botler must
be odyusted 1o provids Ihe proper iolterad resisfance

Min distance between ony ‘wo piles 15 307

Distance berween center e piie  and  edge of foolmg
r-6" mm .

For detoils, dimensions, ond renforcemens
see Type 3 Counlerfari Refgining Woll

For oftice use only.
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TYPICAL SEGTION TYPICAL SECTION TYPICAL SECTION TYPICAL SECTION

-6 I‘~§" . -6 Ailernufe‘ pllgs rg" -Alternate pile§
, - : N 4 e ey ) e e e
3] - ©1 Wy o T as noted. K B J os noted.
% + |-+ I [+ [+ + N R B+ ¥+ +
o .+_ a= + + . o D:‘
Y + W . <+ <k <+ z} <+ + -
- -+ |+ 2 -+ 4+ + 5 - >,
i -} + ] -+ = -+ < + A Jr e e I & SU rfj’;‘?I:fser:nezselromzla: added
& o & \ o
® -+ |-+ v <+ |+ + v ~+ <k -k + | > “+ o+~ +
. o ! > "
! -+ + ! -+ |+ e+ ! 1+ -+
. . . -
& & ; : Y

~+ | -+ |-+ + 1 “+ <« s ; -+ 4
' + + ] * ¥ + + —
T f ' “x,.

PLAN A TYPE T PLAN B PLAN C N e Yor e 2 only PLAN
TYPE 11

DESIGN_DATA:

Weight of eorth <120 1bs per cu ft ond equivolent fluid 1t the aliowable loteral resistance of piles
TABLE OF PILE : SPACING } i pressure of 27 to 36 Ibs. per sq. ft. per fi of heght. used 15 less than values listed in Deilqn
= H 24 28 Passive pressure of eorth on outer face of wall 15 considered g:]':s‘"::vg‘lsr;:ggr;?seo;rz%:fyl:::rsa'1be
’le‘@'}‘md 90 64 90 n this design. Lateral resistonce of each pile in bending 1s resistance .
< a-5 5 57715 -1 lemited to 15% aof oniol ptle lood for 64 kip piles ond 10% n
. oo e 3 T for 90 kip piles. Balance of lateral forces taken by bottered piles. — p!,,_&,_f’; #
~+l". &
[*] 21 | 37-8 3 - 3-0"] 3-7° | Pile spocing Py, P2 and Px s maximum Reduce 1o v
N 3-6" | 4-3" | 3 -9 | 4-2"] 3-g" | swt length of footing. T:;'CAF'; ELEVAT|2NY
R 3-9" | 3-9" 1 3-10" | 4-6"[ 4-7" | Min. distance between any two piles s 3-Q" QFFICE USE_ ONLC
V] O - |" 0 - |" 0', 5" o'. I“ 0' - 5' WRIDGE BEFANIRENT STATE OF CALIFOWRIA
B FEEE O G R Y between center of pile ond edge of footing ©++ DEStGN SECTION -~ vl--":‘m;:‘wt woms
1 I'-6" min. ormsion oF wicHwats ;
F. =] P A T e [y —
2 6-0 4-0" | 4-8 3-8 [ 4-7 .
P3 66 | 4-3 |5-8 | 3-9 [5-3 | For defails, dimensions, and reinforcement see Wingwolls — f-— 0TS
PLAN s Pile Footing I - - PILE SPACING

Note; If 32 fon piles ore used, revise C and W dimensions
on Sterdard Plan

WINGWALLS — PILE FOOTING

% J s None lxmn-.x lm lun-m;

— e —— - [’ﬁlt DRAWING Ne P o Irgl l i f ] ] E JJ
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ct BRIDGE DESIGN DETAILS JUNE 1990

) aftrans
" Pile Footings

ad 3"
a ! . N . 2 2 l fl[
H— HE—— —

N \o e
Batter

Concrete Plies

L

&

\_ § P
Batter

Steel Piles

__
P P Yoo Y Y-
[} 1 ] 1 A \
I l l I \O}— Batter
Timber Plles
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t BRIDGE DESIGN DETAILS JUNE 1990
afrans :

Piles at Abutment Corners

!
7

Note “A”

Note “B” Note “B”

Note “A”

Note “A” Battered pile at this location is unnecessary. Pile should be vertical.

Note “B” Use vertical rather than battered piles at sharp acute corners where it may be
difficult to drive battered piles.

6-72
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- Ofrane
| Bearing Pad Location at Anchorage Blockout
QAbL}tment

[/

Faceof € Abutment

blockout j I

L— ————— ~N t :
! N
P N
\ N

_______ ) ; \ 4
N

Avoid blockouts
where pad does not
have good bearing.
/ Y
Section A-A Plan

INCORRECT

Face of ¢ Abutment

blockout \ l

Section B-B

¢ Girder

-

5

Plan Plan
Pad @ € Girder Pad Offset
CORRECT

>

6-73



BRIDGE DESIGN DETAILS APRIL 1990

(i:)g%:rc% rJomt Seal MR=___ \'
|
A—
| AN (B0-3)
. . . Waterst

WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH

MR <2"

u it

Structure Joint Seal Assembly (MR = ")
(- Approach ( \ E'(Blockout

m
& A . . N
‘5& Joint Protection Detail
A A
A\l \ B
WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH
MR >2 "

SEALED JOINTS
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3" Bonding on smooth finish

f Joint Seal (MR = ")

Structure Approach

- —i m Alternative 1 o
b —_—— w Temporary Bumper with inserts
3" Bonding
\ ™
1" chamfer — 1/8" x 12" neoprene strip bonded 3" minimum

width each side of joint. Place prior to backfilling
the abutment backwall and installing the
temporary bumper. (Fold neoprene into
chamfer.)

“ ¥_ Abutment backwall

JOINT PROTECTION DETAIL

NOTE: m
1. Do not use waterstop W with this detail.

2. Estimate 12" Neoprene Strip in linear feet.
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-s-—— BB or EB --—— BB or EB

Structure
Approach }

I  — —_—

A
1 A3

WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH
DIAPHRAGM ABUTMENT
l~--—— BB or EB -s—— BB or EB
Structure
Approach w
+ 4 4
% g
5 4
4 T ’ T
/ /
] 5
A A
A \
WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH
SEAT ABUTMENT

BB AND EB LOCATIONS

BB = Beginning of Bridge
EB = End of Bridge



s ¢
2
&
m
=)
m
2
4" dia. x 6" studs o
3 bolt @ 24 *" mollieable iron er w/ washer 4 nuy @ 24 =z
4 stesl coupling nut PCC header 1°0" x 2°07 deep
¥ R 3" x 38" O
Future structure opproocn ae Future struciure approach Slet hole in plate m
(12" thick) -) ! for movement i
~—— — G l ‘ >
I™ x 12" timber bumper —\_\_—‘ / _ = \ .3 U’ a 24 | 'ﬁl 5 —
(temporary} l - f J e 5\ po (r;
b L= 1et B
L— iu dgia. rod —1-_3 12, -\\\ ; \*—Top slab reint, extend 1'0"
th d ¢ - into blockout
178" x 1Z" neoprens sirip read one en I chomfer both sides'{\‘ 1°0" deap x i'2" wide bieckout
Y for future jeini seal assembiy

Abuiment diophragm

Geocompesite drain é x 12" neoprene sirip bonded

3" min, soch gside of jeint

%' x 127 neopreae sirip Jﬁ
ap over geocomposite droin 2‘

Geocemposite drain—y]

END DIAPHAGM ABUTMENT Abutment backwal | ,_\g

5 x 2°0° @ 12, grease upper
portien in PCC headsr

SEAT TYPE ABUTMENT - MR>25"

Abutmeni diaphrogm

Expandesd polystyrsns

-n
m
03]
X
=
>
=y
<
b
©0
=
w

i (Bo-1\

* Alternalive | with inserts
Future siructure aepproach * I' w
(1°2" thick) )

1* x 12" neoprane strip
{101d as shown)

3" x 127 timber bumper

Bond 3" min., on

"
smonth surface i chomfer

i" mal leable iron or st1eel coupling

" " "
1/8" x 12" ncoprene strip nul, Blug with {_.. polt

Geocomposita drain

E" dia. red x 1°0™ @ 12,
threoa one end

Expondad polysiyrens ABUTMENT STRUCTURE APPROACH DETAILS
(FUTURE CONSTRUCT ION)

SEAT TYPE ABUTMENT - MR¢2"




BRIDGE DESIGN DETAILS APRIL 1990

CANTILEVERED WINGWALLS
Minimum Soil Cover

8'-0" min.

ELEVATION



BRIDGE DESIGN DETAILS APRIL. 1990

RETAINING WALL WINGWALL

1|‘°n

# | tot. 2 (Same size as
main retaining wall

reinforcement)

7#4[]@ 12 \

Abutment layout line —»

#4tot. 2 \
Wingwall layout line \
\
— \
A —L_
— i
\

Face of wall or overhang

WALL OFFSET

8'-0" min.

3-4

¢

Check district’s
—————————
typical section

g-0"+ r

* Preferred step dimensions. May
vary to fit slope conditions or
pile spacings.

WINGWALL ELEVATION
**Extend waterstop 6" into concrete barrier.
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ABUTMENT WINGWALL CORNERS

Tension reinforcement should not be bent around a re-entrant corner. The small amount of concrete
cover is not sufficient to keep the reinforcing from straightening.

Face of wingwall

L

- Incorrect —

Face of abutment

Reinforcement in each face should be straight and extend the required development length after it
crosses the bar from the other direction. Standard practice for detailing reinforcement in all
re-entrant corners and angle changes in members is shown below.

Face of wingwall

L Face of abutment

Face of wall



BRIDGE DESIGN DETAILS

MAY 1989

SIDEWALK SUPPORT BRACKET

6-84

S
e} i
|
ELEVATION A-A ELEVATION B-B
- e
C ]
: S D Bars E Bars
B 12" Bundle 4 #9 2 #4
LNl 14’ Bundle 4 #10 2 #4
S 16' Bundle 2 #10, 2 #11 248
Bundle 4 #11 2 #11

C PLAN
Sidewalk not shown

When < 6' see BDD 6-85

#4@18

—— -2%

4!'

_|.8

3'_0"

‘\#5@12

[~ “D” bars. See chart.
—#4 tot. 2

[\ “E” bars. See chart.

10_0"

SECTION C-C

TYPES 26 & 29

“]7' Curb dowels
\ U

as noted.

]
: ‘5 18.
A Length of “D” bars = S + 6' or hook into abutment.

Note: Reinforcement
shown is in addition to
standard reinforcement in
curb and wingwall except




BRIDGE DESIGN DETAILS MAY 1989 6-85

SIDEWALK ON WINGWALL
Support end of sidewalk on
paving notch.
6"’ maximum
See BDD 6-84 when > 6'
4" '2% i }

~——1— #5 x 5'-0" @ 18 maximum Note: Reinforcement shown is in
addition to standard reinforcement in
curb and wingwall unless otherwise

\ noted.

TYPES 26 & 29
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CONCRETE BARRIER TYPE 25 ON WALLS

When Type 25 is to be placed on wingwalls or retaining
walls, the wall must be detailed to alert the contractor
of the additional work to be performed. Part of this
information is on the Concrete Barrier Type 25 standard.
Details below illustrate the minimum additional detail

required.

PART PLAN

=

—
——

f6us3)
)

)

*5 cont.

wall reinf.

SECTION A-A
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