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) 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. 

2. 	 Show North arrow. 
3. 	 Scale 1/4" = 1 '-0" usual minimum. Use 1/s" = 1 '-0" on large structures, but show less detail. 
4. 	 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. 

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. 

2. 	 May be omitted on simple diaphragm type abutments. 
3. 	 Rear elevations should be avoided. 
4. 	 Same scale as Plan 
5. 	 Check List: 

• 	 Show location ofweep holes. See Standard Plan B0-3, Bridge Detail3-1. As an alternative, 
weep holes and geocomposite drain may be used. See Bridge Design Details manual page 
6-22. 

• 	 Show elevations on slope pavirig; exception, a constant dimension below soffit. 
• 	 Do not attempt to show entire skewed wingwalls. 
• 	 Do not show all piles. Note "All piles not shown." 
• 	 It is not necessary to show railing. 
• 	 Avoid detail dimensions. 

C. Wingwall Elevation 

1. 	 Projection ofAbutment Plan ifpossible. Locate by section symbols ifnot a projection, or simply 
call out as WINGW ALL 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 W' = 

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 fmished earth or slope paving lines. 
• 	 Wingwalllayout dimensions to be shown in Plan view. 
• 	 Show all piles. 
• 	 Railing need not be shown. 

D. 	Sections and Details 

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

2. 	 Plan of footing comers should be the same orientation as Plan view. 
3. 	 Sections should be oriented the same way as the view they are taken from. 
4. 	 Sections and details are to be taken from Plan, Elevation, or secondary views rather than from 

other sections. 
5. 	 Similar sections need not have all details repeated. 
6. 	 Do not shade or show aggregate in sections. 
7. 	 Abutment section call out joint seal and movement rating. 

E. 	 Retaining Walls 

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

~ ~ ~ \B78" PSP 

underdrain Pervious 

and backfill 

Permeable material 

Material 
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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 .. J'he clearan~~_be~~~n~e .top.of ~lope and the soffit of ~e J>ri9-g~ ~hould be ab~~t .~~e f~_et, 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 
3~ 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 ~ to 1 or flatter except under very unusual circumstances. 
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) 


Weep Hole and Geocomposite Drain 

Alternative to Bridge Detail® 
3-1 

Backface of abutment -- ­ Cap-typ. see Note B Finished 
or retaining wall grade 

,_ 
3" Slotted plastic 
pipe. see Note B 

Detail "A" 

Geocomposite 
Tee connection drain 

See NoteA 

See Note B 3. unslotted 
Detail "B" plastic pipe 

Wall Section 	 Section A-A 

Filter fabric 
Bond to geocompositewrap around 
drain, 3" min 

Bond s• to wall. Level or sloped
Cut hole for 3" toward wall 
pipe. 

I ' "I 1 0 mil polyethylene sheet 

~'--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" cp slotted plastic pipe continuous 
behind retaining wall or abutment. Cap ends of pipe. Provide ''Tee" connection at each 4" cp drain. 

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

Weep Hole and Geocomposite Drain 	 Page6-22 
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STIRRUP. REINFORCEMENT ) 
AT ABUTMENTS 

(Sloping Exterior Girder) 

\... Inside face of exterior girder at 
bottom slab 

-\--- ­1 

\_Wingwall 

ACUTE ABUTMENT CORNER 

r ~'vSome size and spacing asr::;- detailed for girders. See
--II_::_ Note I for Sloping Abutments 

·+- ---+­' 

\_Wingwall 	 Inside face of exterior girder
( at 	bottom slab 

t. 	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 accomodatino 
prestressing flares and assemblies . 

3. 	 These detai Is should be shown in addition to requirements on 
Standard Plans B6- I and B 7- I 
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j BOX GIRDER DIAPHRAGM- SLAB REINFORCEMENT 
For Skews Greater Than 20° 

At the junction ofthe bottom slab and end diaphragm ofseat -type abutments, for skews greater than 20°, 
rebar clearance problems may be encountered. The slab thickness may not be adequate to accommodate 
the "stacking" oflongitudinal and transverse slab bars, diaphragm stirrups, and diaphragm bottom bars. 

Possible solutions are shown below. 

l 
1 

~-===> c::::l -== 
~ C=> C=> 

• 
_1_3"min 3"min 

REINFORCED CONCRETE PRESTRESSED CONCRETE 

DROP-DIAPHRAGM ALTERNATIVE 

l 
1 Skewed transverse reinforcement 

-= c:;:::,
-=::::) ~c:::;, 

«::::) 
c:::;, c:!:::l 

c:::;)• C=> e=>- ... 

REINFORCED (Shown) - PRESTRESSED (Similar) 

FLARED SLAB ALTERNATIVE 

Note: Use in conjunction with page 8-32, Bridge Design Details. 
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CANTILEVER ABUTMENT- SPREAD FOOTING 
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CANTILEVER ABUTMENT SPREAD FOOTING ) 
-· -

APPLIED SUPERSTRUCTURE LOAD IN KIPS PER FT. 

.2;.11 l;v Sh8ft i too of ft•• 0 5 7.S 10 
I! with A~ toe toe heel heel A, toe toe. heel heel Ao toe toe heel beeiA; toe heel beeiAetoe 

p <i.a,,.:.. 11om. Pr. ........ cb.,. Pr. 11om. - .. -. Pr• Mom. 11om. Pr. Mom. c bua H
HW • b•• bbare 	 0 b••~~--
0.19 0.05 0.08 -- 0.15 

10 II 1.5 -9.40 5.42 9,110 !180·4·\ 2.4 -2.112 +4.37 !1Ml8 3.31 -3.19 +1.21 !14.11 8.72 -4.52 -1.14 !144118 4.14 -5.17 -8.44 !15@18 u 
0.64 0.33 0.17 0,10 o.u9 


12 7 1.5 -13.7 7.72 15.55 !19@18 2.78 -4.88 +7.58 !17818 3.5~ -6.70 +3.99 !15@18 3.85 -7.59 +2.22 !-uta 4.21 -a.so -2.01 !14. 18 12 


0.!11 0.4!1 0.32 0.23 0.14 

14 • 1.5 -19.0 10.25 23.50 !111@18 3.06 -8.33 +11.3! ••••• 3.69 -10.7( +7.33 .,.,. 4.00 ·11.89 +5.37 •uta 4.31 -13.06 +8.33 •5••• 14 


1.24 0.70 0.50 0.41 0.31 


11 9 1.5 ·25.4 13.05 33.80 •u•u 3.33 -12.61 16.03 H&>l5 3.8S 15.110 +11.51 ... 15 4.16 -17.0 +9.39 !171115 4.44 -18.51 7.05 !16@15 16 

1.62 0.94 0.73 O.D3 u.s~ 


IIU 1.5 •32.!1 UI.OI 46.65 •u•u~ 3.59 18.19 +21.73 •94U1~ 4.08 21.72 +16.8~ .8@11~ 4.34 ·23.50 +14.4 l-7811~ 4.5!1 -25-30 11.9• a7ell~ 18 


0.88 0.79 0.6!1 

20 11 1.7!f-44.3 19.76 62.40 #!Ut!l 3.9S 26.110 +29.4~ #9@9 .44 -30.66 +24.1~ !18119 4.67 ·32.75 21.5( +789 4.90 -34.83 18.81 !17@9 20 


2.06 	 1.08 

2.56 1.38 1.17 1.06 0.96 

2112 1.75 -55.8 23.33 11.30 •u•7 4.2 35.42 ft-37.7( l*u7 4.61 -..0.14 +31.93 !1111114 4.9( -u.s& +28.9 1tlllil14 5.10 -44.8~ 26.2 *101!114 22 


3.13 1.54 1.35 1.25 1.15 

24 13 2.00 -71.7 27:62 103.7 !111115% 4.67 -47.39 +48.85!1111•uy, 5.06 -52.73 +-42.62 alWll~ 5.25 ·55.31 39.6( OtlO.ll~ 5.44 -57.95 36.5 ltW.ll'h 24 


1.40 

26 14 2.00 -86.2 31.77 129.8 !111@7 !19@14 4." 110.51 53.7 !19@7 5.26 -66.44 +49.0 !19@7 5.4 -69.37 45.8 *9117 5.61 -72.21 42.0 !19@7 6 


3.38 	 1.74 1.64 1.53 

3.93 1.96· 1.77 1.73 1.65 

21 ll 2.2 5 107.2 36.74 159.3 !111@7 !1887 5.32 77.10 1+67.2 *10@7 5.65 -83.62 +61.0 ~9@ 7 5.82 -86.88 +59.2 *9@7 5.!18 90.09 +56.5 A!98 7 28 


3.89 2.19 1.86 1.80 1.74 

30 16 2.25 126.1 41.41 194.4 *118 7 .t8@7 5.55 1.84.25 +70.1 •10•1 5.86 101.3! +64.3 -1087 6.01 104.9 +61.7 "'118 7 6.17 108.11 +59.7 !1101!17 30 


4.40 2.16 2.00 1.!13 1.85 

32 7 2.50 152.5 47.21 233.5 •11•1 *987 5.9• 116.15 +83.3 .1087 6.23 123.80 +77.4 ~lOll? 6.38 127.7 1+74.3 111087 6.52 131.6 +71.4 .1087 2 


4.97 2.50 2.32- 2.25 2.17 

34 18luo 176.5 52.58 277.4 .t1187 11111@7 6.1!1 139.2 +96.5 1Hl@7 6.47 147.6~ +89.6 •1187 6.61 151.821+87.2 •11•7 6.75 156.112 +84.1 1111087 34 


5.55 2.60 2.43 2.36 2.28 

36"12.75 209.1 151.94 326.6 11111- 1111186¥. 6.55 166.91 11Lii •u•~ 6.82 17!.92 +10!.1 iltllil~ 6.!1! 180.35 +103."5 lllllH\Io 7.0!1 18494tt-101.2 1111086'h 36 


APPLIED SUPERSTRUCTURE LOAD IN KIPS PER FT. 	 QUANTITIES 

12.5 	 1S 17.S 20 Bar Reinforcing St..l (lba./ft.) 

Applied Suparattucture Lood 
too toe ..... beolA, toe toe heel bee1A1 

toe toe heel. beelA, toe toe heel h*elAa c 

H Pr. 11om !> ..... Pr. 11om Mom. c ban Pr. 11om Mom o;ben Pr. Mom Mom. c ban ictlft 0 5 7.5 10 12.5 15 17.5 20 H
- 0.22 0.31 0.38 0.45 

u 4.56 5.10 •4.99 111!811 4.!17 6.45 6.61 !17818 5.39 -7.0!1 -8.17 1117@18 5.81 -7.73 -9.74 !18@18 24.5 57 55 57 58 59 61 6l 63 10 
...... 0.211 0.34 	 0.42.,.,.2 4.57 t.41 -3.74 1115@11 4.93 -10.31 -5.55 !16@11 5.2! -11.21 -7.32 5.6 -12.1 -!1.13 1118@18 	 29.1 74 69 68 70 71 72 74 76 l2 

0.09 0.19 	 0.28 0.37 
14 4.6~ 	 14.23 -1.98 4.94 ·15.44 -4.05 1115@18 5.25 -16.60 -6.01 116@18 5.56 17.78 -8.01 !17@18 33.8 102 99 96 93 94 95 96 98 14•4•11 

0.22 0.12 0.17 0.29 

lC 4.7: 20.00 f"-4.92 •5•1s 5.00 ·21.47 +2.68 !14@15 5.27 -22.90 -3.!11 !15815 5.55 24.40 -6.25 116@15 38.! 129 124 119 115 112 109 113 115 16 


0.41 0.31 0,20 0.18 

ll 4... 27.06 1+9.52 •&.11'h 5.09 -28.84 +7.10 l-Ull~ 5.34 -30.24 +4.63 *411111,1 5.59 32.37 -3.80 lJ4@11~ 43.1 172 164 158 158 152 147 14<1 145 18 


0.5,!1 0.48 0.40 0.30 

~ 5.13 ·36.71 1+16.21 illliiJ9 5.36 ·31.19 +13.0 .6119 5.59 -40.98 +10.9: a5e9 5.81 -42.97 +8.29 1115@9 51.: 231 220 211 211 203 203 196 196 20 

0.83 	 0.75 0.64 	 0.54 
2 5.31 -47.11 22.8 AIW14 5.52 -49.531+20.49 19814 5.72 -51.89 ~17.62 *8@14 5.94 -54.27 14.69 !181114 57. 307 291 291 281 271 271 264 264 22 

1.05 0.!15 	 0.76 
2 5.64 -110.67 33.31 alOoll'h 5.83 63.21 1+30.19 1119@11~ 6.02 -65.94 27.2 ~-::1J,I 6.21 -68.65 24.13 •8@11~ 66.5 366 366 353 353 353 341 341 331 24 

1.35 	 1.23 1.17 ~-1-05 
21 5.10 75.32 +40.3 !111@14 !.98 71.30 1+36.9 11111@14 6.16 81.29 +33.6 *11@14 6.34 -84.23 31.4 111814 	 77.8 400 400 400 400 382 382 382 371 26 

1.55 1.47 1.37 	 1.28 
21 6.14 93.30 +53.1 !1987 6.32 96.66 +50.2 119@7 6.48 99.85 1+46.8 1Jl1@14 6.64 -103.1 1+43.9 *11814 	 90.8 492 1470 470 470 470 470 451 451 28 

1.63 1.54 1.43 1.36 
IJC 6.3 112.0 +56.0 !1987 6.49 115.6! +52.8 1119@7 "6.6~ 119.2! +49.9 *987 6.80 122.81 +46.9 *987 103. 543 543 543 543 518 5ti 518 518 30 

1,76 1.69 1.60 1.52 

32 6.6l -135.31 +68.3. 11111187 6.8~ 139.31 +65.4 1119@7 6.97 143.23 1+62.2 119117 7.11 147.001+59.3 119#11 117. 620 620 620 620 620 594 594 594 32 


2.08 2.00 1.91 1.83 

341&-•v -160.1: 80.4 !110@7 7.03 163.83 +77.1 11110.7 7.16 ..J.68.3l +74.0 *1087 7.30 -172.53 +70.8 !110@7 126.' 776 776 776 745 745 745 745 745 34 


2.24 2.00 

3617.22 189,28it-99.1 .~-:611. 7.35 193.7 +96.2 111l08611o 7.48 198.2 +88.6 -~-:&'h 7.61 202.6l +85.1 UO@~ 141. 854 854 854 820 820 820 820 820 ~~ 


NOTE: 	Fo• walla with seats less than 7• ..o••, the concrete quaattt,. 
shall be lncreaaed by 2.,. per root of vari.adon. 

NOTE TO DESIGNERS: 	 The footing 1 F' dimension should be checked for 
compliance with current Bridge Design Specifica­
tions. The dimension and concrete quanti~ should 
be adjusted accordingly. A future revision will 
correct the non-complying portions of this table. 

http:2.32-2.25
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CANTILEVER ABUTMENT- PILE FOOTING 

l 
/ 

@bars@ 8" 
For s1ze and number see table ;

f_§" . 
.--.-r~~--~-+~--~--~ 

TYPE I TYPE ll 
H/0 thru H/4 H/6 lhru H20NOTE: 

Remforcement detailed is in addrtion 
to that detailed for spread footing. 

f 	 Bearmg 

@bars (ji) 8" 

nr 
Strrrups #4 lJl.Jl. 
spaced wrth r-o· 

8 .. ,@ bars 

~~.~~]'~-=~~==~~:j~~=f~~t:~~~~~~~~~~~~~~

A=~~~--=;z::..:+::=+==+::::::::pJJ 
~fl. _;_jPlles.c:.c!;...'___ 


"4~ 18 J 
 8" 

TYPE m 	 TYPE I1L 
H22 thru H28 	 H30 fhru H36 

LEGEND 
N = number of pries per /me L 	 L " Allowable prle loodrng. 5 =:nil'•ej
S =ptle spacmg tn feet between lmes. 	 /N- Pc For 45 ton plies .- L = 85. 5 /ups battered toe pile. 

900 krps plumb heel pile .ii =	dtstonce from f bearmg to center 
of grav1ty of pile pattern A =(i +!Jc1) toe prle, 36 lbs fl pressure 

All values on th1s sheet are based on 45 ton 
p1les.e = eccentncrty from center gravity of 

ptle pattern Lateral reststance of each verlk:al pile m bendmq
B = heel pJ/e, 2? lbs fl pressure(/6 -ft11} is limrted fa 15 :1; of the axral load. Balance of lateralI= moment of rnerf1a of one !me of p1les 

forces taken by the battered ptlesT = horuontol thrust m k1ps per !me of piles1/C, = sect1on modulus one pJ/e !me, toe pile 
In cases of special. foundafton' sttuatmns, 

values should be subject to revtew.
1/~=ser.t,on modulus one pt!e /me, heel ptle 



• • • • • 
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CANTILEVER ABUTMENT PILE FOOTING 
PILE LOADINGS FOR ABUTMENT PILE FOOTINGS 

PILE f'ATTERN PROPERTIES QUANTITIES BAR REINFORCING STEEL (LaS/FTI 
Ill PILE Mn£RN UMlU1' APPLIED SUPERSTRUCTURE LOADG. Itct. ItG. d 
)o - •" w ... .. -.! SM>III! N 1/N I Bar• B•r ~f?ft• 0 5 7.5 io 12.! 15 17.5 i.o H ·~- • 

10 • I TOE •(--:~ HEEL 1.5 0.117 o.so 3.00 3.00 1.!11 -10 1-11 21.0 139 137 Ill 117 I !II 140 140 142 10 

12 7 I .,..,.,..,.g I.S 0.117 10... 11 30.8 140 131 134 133 114 liS 137 1311 12·o.n s.33 4.00 2.oci ~-·· 
14 -.-;.::;:-..g­ 1.!1 0.117 0.13 1.34 s.oo :LSI I-• II 11.1 154 151 141 145 142 14.1 144 141 14• I .. ·- .I.'"·--·-" -·-.. ~-·· 
II II II • ..,.Q,..... Q z.o 0.!100 0.75 12.17 s.so a.ao &-•II 41.1 Ill 171 171 117 1114 Ill Ill le:t II

.-;::;·Qs•.;Q-·- ·-· z.o 0.1100 0.17 16.15 6.41 S.ll -· 11-ooiOII 10 II 4-•1 41.3 211 zoe zoz 202 111 117 115 II .. '" -~~:.;.·· Q-~-~. Q·-­20 II II z.o 0.!100 1.00 zz.oo 7.33 4.40 z.•IC -10 114.!1 ZGZ Zlll 242 242 234 234 227 227. 20-. 
22 IZ Ill 

- ••7.;-1,:~Q-~- 3.0 o.au 1.00 30.7 1.71 !I.!II _,0 10.4 341 331 us liZS S13 SIS 101 101 zz 
Z4 IS Ill .~~--~~i':..~.!~~ 3.0 0.333 31.0 1.78 8.ZZ -·-IC 1-•1 11.7 317 117 1114 ll84 314 372 372 au 24- .,.....,..., t-rrQ s . .-g '·" 
211 14 Ill a.c 0.533 1.22 '45.1 10.72 1.12 z... l 4.... 77.1 400 400 400 400 au au 112 371 211.1/od' .,..... ·,....g ·~~...-g
21 IS Ill a.c o.ua 1.31 !14.1 11.70 7.4!1 4·•• 10.8 4112 470 470 470 470 470 411 4!11 Zl ...,., ~-;,.crg·-;:..g

II IVao S.l 0.2111 1.57 71.1 14.!12 11.11 2-•1 4.... 103.1 543 543 541 143 Ill !Ill Ill 511 30 

32 17 IV 
-· .U.UoQo'.d! i..,'- ~-·;,:;- Q 3.1 0.211 1.11 12.4 11.02 1.10 2... 1 -·1o 117.3 1120 120 120 '1zo 120 514 1114 !114 32 

34 II IV er4-"Q•'·1·r..-~ ,;_;; Q a.s 0.211 2.21 91-1 17.30 1.44 z... to 1211.7 7711 7711 7711 74!1 745 74!1 74!1 74!1 34 
.,.....,..,;~,..r,t.O:g"·-;.:;:-· ~:se 3.!1 0.211 2.S7 101.1 11.70 1.112 -·2... 7 2...10 141.4 154 1114 154 120 120 ezo azo 12~ 31" v 

l---et BEARING 
I 


APPLIED SUPERSTRUCTURE LOAD (K/f~.) 


0 !I 7-S 10 


e 

H l:v Ill• 27• A. II 5 T l:v 311• ne A II 5 T l:v II• 271 A II 5 T Iv ae• 27• A a 5 T ;tt 


10 S.ll4 1.17 .56 .051 12.0 46.0 10.14 .311 .01 .794 10.1 32.4 11.14 .22 .04 .74C 1.10 21.2 ts.M .10 .12 .744 7.74 24.11 :to

·,l12 7.11 1.0!1 .37 .930 "·' 49.1 12.11 .lit .os .7111 1.11 IJII.I 15.48 .21 .II .719 7.11 ~2-11 17.91 .01 .21 .n2 11.41 27.5 

14 10.115 .17 .2a .1111 9.41 51.2 1!1.5!1 .It II .74!1 7.31 ~0.2 11·.os .22 .21 7111 1.15 !JII.2 20.55 .01 .ze .779 S-12 ao.cs 14 

Ill 13.39 1.14 ;a4 .7011 9.02 11.2 18.31 .1131 .04 .lUI 7.55 jsl.l 20.n .411 .os .114 1.1111 ~7.S I!•·" .34 ·" .512 1.!10 44.0 II 

II 11.4!1 1.11 •211 .671 7.11 la.a 21.45 ... 0.01 .1103 1.60 54.4 2S.IIS o.eo .10 .571 11.17 ~_I.O 21.4S .37 .17 .sse S-7! 47.7 Ill 

20 20.17 1.20 .23 .CI04 1.4 84.4 2S.I7 .71 .01 .104 s.u 511.9 27.17 .II .10 .sea 5.30 ~3.!1 30.17 .47 .Ill .SI4 s.OI 50.1 20 

zz 21.71 1.35 .21 .417 7.a9 11.1 21.71 .04 ·.0!1· ,440 1.7!1 10.4 31.28 .71 .03 .422 1.47 7.0 ~.sa.71 .as .10 .407 1.21 73.1 ·22 

24 28.11 1.44 .27 .410 1.14 11.0 "·'' 1.05 .07 .440 ll-11 12.3 3!1.11 .II .02 .421 !1.13 71.0 31.11 .77 .Oil 412 5.4S 71.4 24 

21 u.u· .1.4S .21 .411 S.ll 91.1 j37.21 1.01 .02 .4311 S.21 15.2 "·" .114 .oo .A21 !1.10laz.o lu.zt .12 .II 1,409 4.15 10.2 21 

Zl 37.10 I.S5 .21 ,4CII 4.11 11.1 42.30 1.21 .oa .4a6 ... u.s 44.10 l.07 .os .425 4.SO 14. I 47.1110 .94 .12 .411 4.11 11.1 .21 

ao. 42.01 1.42 .01 .114 5.29 III.S 47.01 1. II .II ,312 5.01 05.0 41.BI ·" .Z3 .353 4.11 112.0 !12.011 .as .211 345 4.7C 100.0 <so 

32 fn.as 1.31 ... .311 4.13 1111.7 !12.8S 1.03 .3S .aso 4.02 IO.S 55.as .to .41 .a42 4.!12 !Joa.o !17.111 .71 .47 !.aas 4.41 1011.0 ln 
34 53.211 1.11 .411 .3SO 4.!11 122.1 SI.2S .az .14 .3133 4.41 17.S 10.75 . .71 311 4.10 ltot.o ea.2s .51 .76 317 3.17 10!1.0 :,4 
311 119.11!1 .... .72 .336 4.211 127.0 114.15 ••• .19 .379 3.11 10.0 17.1!1 ,IS SIS 3.41 ho4.11 19.1S .4S I 01 .311 3.ao 91.4 31 

" 

APPLIED SUPERSTRUCTURE LOAD (K/PT.) 

12.!1 IS 17.!1 20 I 

e e 

H l:v 31• A a 5 T Iv acs• A II 5 T l:v • •
27• 27• 31• 27• A a s T Iv 31• 27• A a 5 T ,H, 

10 11.14 .02 .17 .77CI 1.11 20.S 20.14 .os .21 .1102 !1.44 n.s IZI-14 .01 .24 .121 i'-74 IS.2 2!1.04 .II .27 .140 4.11 11.4 to' 

12 20.41 o.oo .27 .102 !1.41 23.1 zz.ta .07 .311 .122 .71 20.2 25.41 .Ia .34 .u 4.21 "·' 27.118 ... .37 .11112 31.71 11.1 :12 

14 23.0!1 •01 .34 .104 4.15 21.5 25.5!1 -.ot .3• .122 4.21 23.4 za.os .ts .43 .131 3.12 20.1 30.S5 .21 .4CI .ISO 3.4 11.1 '14 ' 
If 2S.III .23 .II 511 1.09 41.2 21.39 .14 .24 .!173 5.!14 37.S 310.19 .07 .za .SIS 4.111 33.7 33.31 .01 .31 .514 4.53 30. II.. 21.1S .27 .zs .SIO 5.44 44.1 31.45 ... .ze 33.ts .07 .32 .583 4.55 37.5 31.4S j4.oo ·" 4.11 34.3.!173 4.tll 41.1 .11!13 " 20 a2.17 .31 .24 !IllS 4.71 41.3 35.17 .21 ..ZII •511 4.S2 45.1 37.17 ... .34 .577 4.14 41.1 40.17 •oa ... .sa& 3.82 u.1 ZO• 

u 11.21 .54 .17 .ns S.ll 171.•0 31.71 .44 .u 313 S.71 18.1 41.21 .as .27 381 5.5!1 ill. I 43.71 .21 .31 .... !1.28 12.t 2, 

Z4 40.11 .Ill 400 -5.21 i7a.1 43.11 .ss .20 us !1.01 71.2 45.61 .41 •28 .310 4.84 .9.1 41.11 .31 .30 381 4.77 .... 24 

26 ft4.7t .70 • II 3tl 4.7. 177.11 47.29 .eo .211 311 4.1111 7!1.3 4t.711 .!11 .zt Ill 4.51 173.0 52.29 .43 .34 .383 4.37 70.1 • 
ze 4t.IO .13 .II .404 4.21 i7t.5 S2.30 .73 .23 .a91 4.14 77.4 14.10 .II a .u 317 4.04 17s.s 57.30 .!14 .33 3.79 3.t4 73.1 21 

"30 54.SI .74 .as an !4.14 117.4 ln.o1 .... .40 .331 4.S3 n.2 "·" .114 .4S 317 !4.42 lu.o &2.01 .411 .51 .343 14.23 •••• 30 

IZ ~0.311 .n .s:s .a4a 14.aa lloa.o 1112-IS .!17 .51 341 4.10 ea.o 15.311 .41 .13 .3!14 ~3.1 67.1!1 .31 .17 3111 13.71 •••• 32~-·· 14 111.75 .47 .12 .373 3.111 !18.2 lee.2s .37 .17 378 3.49 t2.7 70.7!1 .2t .t2 .ua ~-32 ~·-3 73.2S .20 .311 3.17 14.1 34·" 'II 2.15 .a3 1.01 .an a. IS jta.t 174.115 .21 1.11 402 z.tt ... I 77.1!1 .II 1.11 ,.407 2.17,111.4 79.55 •01 1.21 412 lz.n II•• fu. .. .
NOTES: The values of 'S g1ven are max1mum allowable. Where only values of "A" are l1sted the liAR REINFORCING OUAIITITI£S ARE. 

toe P.ile govoms. When "B" values only are listed the hnl pile governs. TOTAL OUANTITIQI IIICLUDING STEEL 
For other pile loadings obtain the required;spacing by proportion, for example: allowable Ill ABUTMENT AND FOOTING. 

pile loading-60 tons, multiply values of "S" in the table by 60/~5. 



---

< 
I"'·;·I::::1··· ~ I''""I''Efiii9 r 

0 

J f 1··1 ...... ,..... ,...... ,"'1''''·3FOOTING PILE PATTERN LAYOUT CONCRETE PILES STEEL PILES <H DATA P~-~-t.:::----------------+0 ~ 1i ~lu••cfl'V,'I.HtmdH'Dr•ltlpl/fl H1f""sdlV,EHtmtiH'tnkp/ll. · · · · · . -

W C 8 LDyoul Lin# :ri ~ F"•l ZV ZH P., 0«J H'«J ~'•• 0•• H'._. F•6 ZV ZH P110 QH H«J )?1-!,4 

•bh'J 11'-'' 2'1,.., 2$2 0.92~i~~ 4.04~~~~ .J.4? !~ 099~~ ~~ .... - ............. ···--· 
_, c4 4'r 1'·4· P'id , .;· + , 1 ,,, f'.,. 24!1 o1• - 404 ' If,-~ _.,., 1-lf ,~, o.tJO • D£St6N PATA: ··-· ­
, --+-+-+-!------~- , 1{t:1 s.oo UJ '2'- II.Of ' '8'-v ,_v l06 1.10 '-d 'II'· = 

r : 1-;::,.--·~ 2,.,.1 4.0!1 l.!f.J ~~r!;<! 4.04 ~~ ,.~ :14? 4.1!0 1.61 ~~ ~~ ::: W61gh! of •orlh '120 lb•. p11r cu. ff. Equivo/6nf I(U(d pr•ssur6, with 

·~.,o 6 ~'J!'f'.,- 'td' : of·+ : I z.·t t'-!f'4.tz U!J r.~~ 404r!r·!·~ urt'8'4t9 t!J!f 8'· o; 2fiL•v•tSurcharg•• 27'to361bs.p~rsqltp6rflolhllghl. 
fiC' 

• : 1/t· I !f./0 1!.1!!1 · r<''d' 404 rc'O' ~ -(/' !1.41 !f.l!a 2 .J6 · 6' ~ l :J 
· 4 1·6 'to.ot !1.89 2.21 :!'."": 19:0: 4.04,0'-trltT:tT .J.81! 6.08 1!.38 '2'.{1 8'0' It Horizontal and Vlrlicol. Eorlh Pr6sSUTII lor 2-·t un((mlflld and f)# :f tO 

8 !f'2"t'8' .J'-6' : "11..1 I 2:1 t'-!J' 6.16 2 . .J9 ~~ ir-i1 4.D4rlt'trlll_;ir ~~ t'·8' 62!1 1!.!10~?"·!-~ ~ liml16d Or# from A.RE.A graph. App.nd1x C 8·3·18, Soil Typ6 l 
, .,.I tit-·t 6.B9 .J.06t2'C" 8'-o' 404 9'7' 8'-0" "-'6 r.ot .J.n ~<t "'"' <> . , . • 

;---+---+--+-- 6 _2·' , 2'tw.t 80T J_ts 2~£: I!~ 4..041'!1.!: ·.o "."0 8..$0 .J.29~Jt."'!. ~;t!. ..i Lateral rlstslonctJ fH? Is 1/mtfld to 1:1 1t1ch pi/~ plus valu1 of com· 

10 ~'J!'~'O'I4'-r ~h,;--_, : 1 2.-1 1'!1' 8.62 .J.!f!f 2'-0" ~~ 4.04 !I'-d' 6 :1• H!lt'8' 81"6 :J6!1t:;:'!lll_;~ "' pon1nt of bolllrld plf11s o/f.·3.


-I + : 1/t:t 9.49 HI tt'-1' t/1-(/' 4.4!1 8'" 8'·0" 47R !1.66 UT I·.J' '11'0" l

l-----+-t-+--1,-------....,...- .J-J ; Pl.wt tO!J14.2trq,--!,; '8:.0 ~.IO!Tj2 '4'..4 6.01 1o.84 4_.J!J .g '8'-o c, Pll~spoc;ngPondQismax. R1duce fosulflenglhoffootlng. 


12 r-r t<,. 4'-10' ~- · - " : 1 p.-, t-ts "-'' 4.!16 g•e·~,- s.o9r;--tt:l' e'cl' !1.114 ,,,. 11.6T !f. tO !1'·!1' '!l'f~ 1 . . , •

-1 + : tlt.-t ti!OI! 5.J!f 8'-11' 8'-d !f . .JI 6'3' J'i!' 6.25 12./!.J !1.!14 8'-r~j: Mm. dl$/onc• b1/w1en any two plf6S Is 3-0. 

: t<? .J'·6 21•,.1 ,}~~ 6'$ r.<'., 6.1!2 !f-lf t:tn" U6 /J..J.J ~"i':rl s:O 1--'-- 0. ~ • I f I' f II d f I ~ ' 
14 ie'o 1<''8 5,_,. . ---.. -----.., 1 2 __.1 t'-6 ''!~ 6.49 7,,_V3!d' 6_!/IJ !f'-5• 11:j• 7.!fO f'.8• 1,_65 6_10 7i2• 1_.,,. •• one•, u'. w~•n c•n " ~n• o, p ' on 1d91" faD/ ng 1 6 min., 


.,... 1. + 1~-, 14.86 6.86 .7!o-~~ 680 5-1• q . .,-. 1'..1-J I$.IO 7.0~ ftio- 16!~· 6KCept 1·4 mm. for H ~ 4 lo 8. 


~l ·~ct ,1~:..._ _·f~_tt:__ ____eoi 2'/tMI /6~1.J ~~~~~ l.s1 ~~ .9'~ 9.0# , ., 16.48 i69 7;l! :;:;!. For d6fGIII, dlmln6/0nl, and rllnforc•m,nf 5•6 Typ• 1 Confil•vttr 

16 9'-0" 0" 6' of I + I ~~~1 1·6" j!.f :~ ~i~ :c'6- ::: :,:} ;:9" ::g 1·8 ::% :1: g,:;: 9'-~ R61oinlng Wolf. 
- t:P ~~ t:t-: f--- ...L'~to"JJ.'-$' _J_':_!~ _ ; z•-.t ,. .,... !~!J 8.21 6·1-~::10 !171 ~ g:...a~ 11.46 • ~19.~!H 11.~9 ~;6 ~:6 f--- The *SJgn ossu~ a .lo_lerol r~~isfonc~ of 1:1• per pi/r, II lhfo allowable :::018 rvv t-r4 6'-s· ... T:;- 1 : // ,p_-, t-r i/2.16 10.42 $!11 g 10.611 r-._:4" 6'-11 ~~~ 1'-8" '2. KJM :~!.frf ·~:r reststonc~ IS less. !he pile spoctng or bell~ musl ~ adjust(!(/ to prowtM 


1/t:l '2.~1 g_g~ 6~2 9 IO.J4 4'-~ 6'..6' 12-n~ . 10.18 5!1r 9~11' the proper /otero! resistance 

2·1 II 4'~10 -· 2'/IIWI '.J6.J 9.9$~$11-4 ll81 '!:~ 8'·0" 1~90 !'"«0 10.18 ~:.~ 1·0 

20 t'o"~'B" r•• .f ~-:;- --- ··--- --+ II 2-1 1'·7'~~0011!.87 9:·!, 1288 y,- 6:-~ 14.8!1 t'/O"'f.~41 1$./..J !-tel' 9';0: Nole 
0 
G) 

1---+-+-+-l--~~-...--.ri=~-,...........,....--- 1~-1 d39 12.41 I 8-~ 12.611.J'·~fi·J '4.9$ .,:Z8712.$6•!d 6·8 2.1 surcharges ore unlimilt'd m 
22 lddjtfit' 8~0 .--2·!:.,u:_o_______4_-~ ~-------l 111!2~' 1'-g" ~~ ::.:~ :;:j.~g~ :::~ ~,!; ~::~ ,::g !r-o-~.:; :~~ ~~ '%-..~ 1'4: I surcharges ort ltmt_led os follows .--

CJ -1 I of + tit·t :;;;;, O!f ....... g•.;.moo _;,;;- ··-8' iii•• Inn 1!121 n• !I'·J!' z; ~ ~. !f!3'!"1011 -o 
, Z'·ll ._J,.._. ?·0 'hw11 -,.$0 '.J.IS $'...() lf?.!.f!. ,8$ J'-6 T'.(J/9.00 !~ 14./6 4'-1 9'·10 r 

24 :Y':J":f'"8'1d' _;-· · -V-i"·-----------·-·+ IV e.·t t<tf~~/011 "'.·9 <!:·8)~0o.J';?.S:·2 ~it02'2'i1l67~0o4~-B !-~· Subscnpl 90 mdicaf6S 45/on pillS )>
1---+-+-+--l--.,......-~- . .. . . . . . lit- I -_.74!1 l!f!f !I'd' 8'4 18./!f .J-6 6·tf 1.10 1'8.-16 IILI!!f •·tl" ~ -2' Subscnpl 64 mdlcat•s 32 /on pi/65. z 
26 ~.....,. ••.• .: ,·.J: ~ :._·- 9-- -::-·- 4 ·-!__- ...,+ v 127·r_ r-r ~~~&~~!~~~ !!.·~-~~~f.Dl ~!; 2'5 ~;.1~~~~ ~,~ '%-::: z...,.- .....- """"''" Jf.t..·J -'.89,cl.2014'·•· 8'·1 cc'-35 ,~o·o·-v ~ j¥0.1"2[21.-'0•·3 s·.:J­
·- -- .J'·O" ,J:_ 2'6" .J'·O" .J'-~t'•.-~-.---l-+j2;,~.,,..'c., - 'i-'.='- 1886 !f;~~;e· reo ::! 1'6" t80 ~T/!1.14 ~$ ~:s z28 ftJ--,1,,r rr-r , ~ · .... -~T--· - · -- ~--· -...., : VI 2:1 f:'.,. :so~~.,._,. t;! .l'uo .J!cl' 8'·t :iii.iO 2'8' . !;!1o ..-.2- tr-6 

' , of + --+- + + : ,,._., li'46u'4'Vi>'s .-.l'i'o J'cl' ''" 3640 09 ~;;;; 4'-.J' ii><B· G) 
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DESIGN DATAl Piles are tpaced for rypt J Counter fort Rrtominq 
lti711 

Weight of •orth .. 120 lbs ~r cu fl and IQuirDI~nr 

fiCJid priSSUrtl of 27 ,0 J6 lbS. p#r Sq ft_ tn:r ft 

ol heu;M. 

OJ 
3vu u u Jr uIJ u u 	 ,v &TJ fJ D 01 

LOitrol rtsistanct ol tach _... ,.,, 1ft bendtng tS !fmlfed :;o 
1t1 15 "Y. of oxral pile load f"' 40 to 64 ktp fJI/eJ, 

_M..._N_fl_ "' fl s LM ....... N 12" lor 10 or 80 *'P pd~:> and 10% lor 90 lop 0- N: : R s 	
Cl(j_ ­ plies Balance of lateral lrJrces token by bafi~,M

7YPICAL SECriON 
rYPICAL SECriON 	 rYPICAL SECriON pt/es Batter to be odtustM to sutr destgn co,dJ/Jons m~,.,.,411 pill• 	 All,.rnDII /)II•$ 


11'' rtt>~'f<Ctll 

LOyOU' l•nt- .j 	 Pllt 5PCCifJ9 P and 0 1S max Reduce to sutl 1en91h -u'" fi'N$ r~ ­+ (j +/ l -•~ :;·w •• -I 	 of focring r 

I + T';) 	 )>I I + If 1~ altowoblt IQI,rol res:sla~ of PIPS us«< tS l~ss fhan"- "- + + "- + + I vtJIIds ftsl•d 1n Drs'gn Oota, t/w pie S.JOCtnt; or baflt¥ must z 
! + <:)> btl od;usl~d 10 provtd~ 11'11' pro,.r loft>ra, reSIStance z<> 

<1,
"-
+I~ 

! :~ "-! + + + l 	 z<> 	 Min d1s1once t.trreen any twc ptles 11 3'- 0" 
(l I 	 Cl+ + 	 "­

"- + 	 <> I + "'' Distance belw•en cenltr /me ptle ond edgt of lootmg )>+ 	 "- + + i t'-6"' mm z+ + <> 	 "- + + I + "' 	 0"-	 F'or deiDils. dimf!nsions, offd ,emfcrcement+ <> 	 "- + + + __ l see . Type J Countt!rfort Retoinmg Wol/L~~-4~ "-	 m 
0 

+__ tJ + +-·-----'J---- PLAN Vl 

H .. 18' to 22' Cl 
PLAN 

PLAN H=:IO' to 36' 
H'" 24' to 28' z 

TABLE Of" PILE SPACING 	 ?: 
)>H I 18' I RO' I 21' I 24' 26' 28' 30' 32' J4' Jif' 

y.,y,~-- j·.,~- J"-7~" 3'·tOY," 4'·1~" 4'·4~H 4'-7/i" ,·.row· 5'-J}I z 
g-::,jY,• K3'·t~/' io.-·KJ~· II'·. -7{$" J2':.4}S-, •J.J'•IfiJ'H tJ'-0Yr"' t4~-7Yt·.. 15'-4Yt'' c 
/'."7Ji' 1'-io'/. • ;·:,YI- 2'•4Y,." 2'-7Y," 2'-IOY," 3'-0" . J'-0" 3'·6" )>

o··.,;y, .. .o·-1ow _j'-JY," ,!'·/"!$" -3-:.!W _3'·4~" r1'-"iiy,··· •_ _2·_-__ 41•· o·.·io.w 	 4' -6"3'-9" J'-0" 4'-3" 

4'-6" !5'--3.-· 3'-9". 4'·0'- .4'-6'- -4'-l" 


I3z. -5:-/ 1;-6· 4'-0' J'-9" 

--·-·· . 4'~3" 
u •o'-1/ll" o·-,Y,· o'-4W O'·tW 


3'-4" 3·-o· 3'-o" 

~o· -f.-6' · y:e-­y:2'- -2'·10" j'-i'

-i'-8" 4'-o'- 4T_..,. 3'-8" j•:4· 3'-ti'' ~~--

-

.j· 

·yj• .f•:i;·- s·-o· 4'-i" 3'·t0" 4'-i'' j'-!0" 
 3'-4"13'-0" 	 I 
s'-lo'- 5·---o• s·-4· 4'-8" 4'-2" 4'-8" 4'-2" 3'·8" 3'-4" 	 ' ­c-6-:e· 5·-a·- -6.--_0. 5'-2" 4'-8" s'·i" 4'-8" 4'·2· 3'-1()" 

7'~4· · 6":4• 6'·8·· 4'·1;· •r-n· .4'·8" 5'·0" 4'·6" 4'-2" '" 
" 
s·-o· 4'·6" 4'-:;· 4'-o" 4'·0" 	 For ofhtt un only. II ,.,
is;·o' s··J" - s'-6· 4'·9· 4'·3" 4'·9" 4'-3" 3'- 9" 	 -~ IU'I'I·~ ......,I ... DESfGN SECTION I ,............w -··.....,
"7'-o·- 6·-o· 6'-6" 5'·6" 5'-0" 5'-6" 5'-o· 4'-J". 4'-o· 

a·:o.-- 6'·9· 7'·6' 6'·3" 5'·9" 6'-J" 5'-9" s·-o· 4'·6" 


-·8,--_9.- r-6·- ir-o· r-o· 6'-J" r-o· 6'-3" 5'·6" s·-o· PILE SPACING
Iii'=a"- 8'·6' 9·-o· 7'· 9" r-o· r-9'- r-o·- -6'·3·-- s':g•· -­
;,·-o·· 9''6". ro·-o· 8'·3' 7'-6" 8'-6" 7'·6" 6'·9· 6'-J' 
 --·n --t'L.......___
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Al!ernote piles 	 --Alternate piles
J·( J·§" 	 ~-~· ' 	 ( ore vertical in \ ore vertical in OJ 

' ~~won layout line i f-i' i 	 ;;o\ fhlS row except th1s row u-cept 

~ID 1 
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C D 	 zPl~N ' ~hese poles to b~ ~LAN 	 ,._ (;.l
PLAN A PLAN B 	 added for H' 28 only. TYPE I 	 3:TYPE n 	 )> 

DESIGN DATA: z 
We1ght of earth :: 120 lbs per cu ft ond equivalent fluid 	 cIf the ollowoble lateral res•s1anre ot ptles

TABLE OF PILE SPACING pressure of 27 IO 36 lbs per sq. ff per ft. of hetght. ust!'d 15 less than values listed •n Oestgn 	 )>1///r
H 20' 22' 24' 26' 28' 	 Oalo, the ptle spocmg or batter must be 

Passive pressure of earth on ouler face of wall 1s cons1dered 	 rOdJusted to prov•de the proper lateralP1te Load l"64 90 64 90 64 90 64 90 64 90 tn th1s des1gn. Lateral res1stonce of each p1le 1n bendmg 1S re>s•stonce 
limited to 15% of o:..tol pile load for 64 krp piles and fQCl</0 ''"'c 3'- 6" 3'·6" 4'-6" 4 -o" 4 ·II" 4'-5" 5'-3" 4' -9" 5'-7" 5'-1" 
for 	 90 ktp piles. Balance of lateral forces- token by battered plies. _ "Ll. _P;:_ ..j...!L{l_ .6B 7'-D" 7'7 8'-0" ·a-=-ci'· -8·-=-I(J" il':Jit 9'-~""i•-s" 10•:2" ·-;a~ 	 _,_ 

M z'-o" 2'-o" 3' -o" -2'·6" 3'-o" 2'-11" 3'-8" 3'-3" 4'-o" 3'-7" Pile spacing PI ' p2 and P3 IS mmtimum Reduce to 
TYPICAL ELEVATION-~~ -~··o" 4':·3.. suit length of footing. ' ­

FOR OFFICE USE ONLY ~ 

N 1'-o" 1'-o" 3'-7" 3'-6'' 3'-g" 4'-2" 3' -s" 	 c 
R 4:·6" 4'-6" 5'- 6" 5'· 6" 3'-g" 3'-g" 3'-9" 3'·10" 4'- 6" 4'-7" Mm. distance between any two piles .. 3'-o"f-'--- ­

..>OGfl>tfAinllllNIu 0'-5" o'-1~-~ 0'-5" o·- 1" o'-s" 	 ftt.n or ""'"01111>~ " Dn'.llmllltf'l(l!'"UM.IC"{)IIU

P, 3'·0'' 4' ·9" 3'-o" 3'-3" 3'-o" 4'-3" 3'-o" 3'-7" 3'-o" 3'- 3" OOVI'liQftl)r KIGH•IYS 


Distance between center of pile and edge ol footing DESIGN SECTION · .. 
1'-6'' min. 	 ....,!-· 	p2 3- 9" 5'- 3" 3'-6'' 4'- I" 4'·5" 6'·0" 4'-o" 4' -a" 3'-6" 4' ·7" ··-·o......., -- "' 

p3 4'7T 6>:"6" f-i'7'~ <r-1o" 6'·6" 4'·3" 5'- 8" 3'-9" 5'-3 For details, dimensions , and reinforcement see Wing;walls -
Pile 	

1-~-
PILE SPACING "' 

PLAN A A A c c D c D FootingB D 	 =.~]: 
Ngt~ If 32 fon piles ore used, revise C and W dimens1ons 	 WINGWALLS- PILE FOOTING

~m•c•.,-• •- ~ on 5 tondord PI an . Io ..... ,.,--- --- ­·-······---·- ,,_ .. ,.,. ~:..~--. ..~~· sc•u None lsq,D!il l ~RI 
r:-;;,-;-,.~~-.;;:-;--IITTTTITIJ 

0. 

0. 
I"V 
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BRIDGE DESIGN DETAILS JUNE 1990 

) 
Pile Footings 

...- ...--...·--...---·~---·~......-_-_...~_:---.. ..-_...':_-...---· _Js" *
·- 3" 

f f 
Batter 

Concrete Plies 

f f 
Batter 

Steel Plies 

!1" 
...~...~-~~~...~--·~---·:...=-=-:...·----.·~~~---· ====~ 
~.-_,_:_..;:,____-;..:--i:-----;.--r--' --~18" 

Batter 

Timber Plies 
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BRIDGE DESIGN DETAILS 	 JUNE 1990 


Piles at Abutment Corners 


Note "B" 

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 




BRIDGE DESIGN DETAILS JUNE 1990 

Bearing Pad Location at Anchorage Blackout 
~Abutment 

Face of ~Abutment 
blackout 

Avoid blackouts 
where pad does not 
have good bearing. 

Section A-A Plan 


INCORRECT 


Face of ~Abutment 
blackout 

~Abutment ~Abutment 

Section B-B

~GOdar 

Plan Plan 
Pad@ ~Girder Pad Offset 

CORRECT 
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6-75 BRIDGE DESIGN DETAILS APRIL 1990 

) 

Strudure C_ Joint Seal ~ (MR • __/ :JApproach 

~--------------

Waterstop QV"- ~ Joint Protedion Detail 
see 8006-76 

.. 
1 

WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH 

MR S2" 

Blockout 

WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH 

MR ~21h" 

SEALED JOINTS 



6-76 BRIDGE DESIGN DETAILS FEBRUARY 1989 

) 


3" Bonding on smooth finish 

Joint Seal (MR- ") 

--~ Alternative 1 
-_I \!:D Temporary Bumper with inserts 

;r-3·Bonding 

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.) 

JOINT PROTECTION DETAIL 

NOTE: ® 
1. Do not use waterstop 3·6 with this detail. 

2. Estimate 12" Neoprene Strip in linear feet. 
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) 


WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH 


DIAPHRAGM ABUTMENT 


rBBorEB rBBorEB 

Structure 
Approach t 
~ 1.1 

v 
1.1"r-- 1.1 

... -~ 

I 
I 

I

• 

WITH STRUCTURE APPROACH WITHOUT STRUCTURE APPROACH 

SEAT ABUTMENT 

BB AND EB LOCATIONS 
BB = Beginning of Bridge 
EB =End of Bridge 



~~~--' 

~~- dio. • 6" studsf" molleable iron or w/ washer d nut 0 24 
st••• coupling nut PCC header 1'0" >< 2'0" deep 

fu1ure ttruct~r• opprooch ~ 	 p Iota 

-t- --t"=41fx=~:::·~v~~,-r"ll '~' ld """'8l l
•3 u 0 24 r 	 I 

L--~~t6l!!oa 12. 

1/9" x 12" neoprene strip 1• chamfer both sides~" 

diop"'rotm "-......:.~~


Geocompocit• d~oift 	 !~ M 12~ neopre~e strip 

fop over eeocompo•ite droin 


Geocomposite drain ~Abutment diophravm

END DIAPHAGM ABUTMENT Abutment bockwoll~r 

•5 " z·o· 0 12, ,,•••• upper 
pqrtlon In P0C header 

SEAT TYPE ABUTMENT MR>2l"2~ Alternative I with ln••rts 
f"...,tur• IIJ1ructur• approach+
{1·z·· thick) ,-	

\:87 
3" >< 12" timber bumper--\ 	 t" x 12" neoprene sfrlp 

(told OS ·~·-nr6ond 3" min. on { i" c:namfersmontl": &uriae• 

~~mol 1eobll iron or steel coupling1/8" K nut. olug with t" oolt 

Geocomposlte droln 

i" dlo. rod>< 1'0"@ 12, ABUTMENT STRUCTURE APPROACH DETAILS 
thr-eod one end' 

(FUTURE CONSTRUCTION)
SEAT TYPE ABUTMENT - MRs2" 
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) 
CANTILEVERED WINGWALLS 

Minimum Soil Cover 

8'-0" min . 

./
./

./
./ .,. ./ 

I ," 

I ,"" 


--- -.:......"---------L 

ELEVATION 
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RETAINING WALL WINGWALL 

# J tot. 2 (Same size as 
main retaining wall 
reinforcement) 

\. 
Abutment layout line---·\ 

. 
Wingwalllayout line \. 

\. 
\. 
\. ·--------------.. \·------L
\ --- .................. 


\ 
Face of wall or overhang 

WALL OFFSET 

1
,. 8'·0" min. .. 

1 

II I ,'
II 

I
I I I I 
II ~· Ill 

~·· 
I I 1-­ \::V 

b c: 	
I I 

' • 	 I '·e :~: I I 

C\1 	 I ' 
I ' 
I I 

Check district's ~ ~l:tl:II typical section 
"'r ~ I I 

.......... 
. 	 r8'-0"* 	 I 
I 

I 
I 

* Preferred step dimensions. May 
vary to fit slope conditions or Ipile s pacings. 

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



6-82 BRIDGE DESIGN DETAILS APRIL 1990 

) 
ABUTMENT WINGWALL CORNERS 

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

Face of wingwall 

Face of abutment 

- Incorrect -

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 comers and angle changes in members is shown below. 

Face of wingwall 

Face of abutment 

Face of wall 



BRIDGE DESIGN DETAILS MAY 1989 6-84 

SIDEWALK SUPPORT BRACKET 

s 

I 
I 

ELEVATION A-A 

ct; (s,- PLAN 

Sidewalk not shown 

ELEVATION B·B 

I 

s D Bars E Bars 

[~ 12' Bundle4#9 2#4 

14' Bundle 4 #10 2#4 
,---­ 16' Bundle 2 #10, 2 #11 2#8 

:~ 
 18' Bundle 4 #11 2 #11 


Length of "D" bars = S + 6' or hook into abutment. 

When s 6' see BOD 6-85 

#4@18 

------2% 

"D" bars. See chart. 

#4 tot. 2 


Note: Reinforcement 
"E" bars. See chart. 
shown is in addition to 
standard reinforcement in 
curb and wingwall except 
as noted. 

SECTION C·C 

TYPES26 & 29 


I . 




6-85 BRIDGE DESIGN DETAILS MAY 1989 

SIDEWALK ON WINGWALL 


walk on~Support end of side
paving notch. 


'- 6'maximum 


See BOD 6-84 when > 6' 

-2%--. ­

r- ­
= c:I 

4" 

CIO·s• .. 

"---
~ 
C\1 

I ' + 
-Ja·l..­

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

l 	 noted. 

TYPES26 &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. 

t I 
1~9" 

®i 
I 

.:t- i 
I 

~ 
~ L~======~ t Abut. 

----,-r-­
1 I 

I I 


PART PLAN SECTION A·A 



~~UIL l.. 

~ 
~rz~r,=~'v t 

.L~J.~~(_ ...__ ·­ r~ 
,•. O"f'lf,VI~ 

C ' 

-

"'"'f!Hii·~.
:;,:;r•__ 

...JII.ol"'f""''...." 

-··· ,, ['P" 
'·{ . 

/·
+' 

[:.J 
.!"-...... 

~~_.IJ.{YA,TI0/1!.. 
•• l'tr 

I 
"J 

..,bu:• •- P"'" ,.,_,.,~r~ 
'4rk'~=•t:J ,.,....~ tiiW ... ,.,.,.J 

-~· •· 1 •<~·wJ ,_,r,.,. 

..! l..,·c-­,·····~-
~-

...,..,IIWIIM,.•,,._j ­

...£J.4N....,.. SECTION A-A 

..,,~.:-- ......1)."'~--· . --~ .. ~-:--:--.171 
e:o.t;;. ::, Q(..~ -) (-Jt·~-~-J ·;:.~: 
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