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Mortar Cop 

lYPICAL SECTION 
over 1.63m {5'-4") 

PLAN 

H= 2.44m H= 1.63m H= 991 mm 
(a'-oj (5'-4j (3'-aj 

ELEVATION 
Horizontal reinf. not shown 

DIMENSIONS AND REINFORCING STEEL 
H {max.) 1.12m (3'-8") 1.63m (5'-4") 

T {min.) 203mm (0' -8") 254mm (o'-10") 

W (min.) 762mm (2' -4") 1.12m (3'-6") 

Mortar Cop 

3mm 
#4) 

2.44m (8' -0") 
305mm ( 1 '-0") 

1.63m (5' -4 ") 

® Bars #13@813mm (#4@32") #13@813mm (#4@32") #13@813mm (#4@32") 

@Bars -- # 13@813mm {#4@32") #13@813mm (#4@32") 

© Bars -- -- 406mm (#6@16") 

®Bars #13 (#4) Total 4 #13 (#4) Total 5 #13 (#4) Total 6 

max soil 23.9 Kpa {500psf) 28. 7 Kpa {600psf) 38.3 Kpa {800psf) 
press. 

NOTES: 1. See Standard Drawings C- 7 and C-8 for additional notes ond details. 

2. Fill all block cells with grout. 
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E 
E.-
u=i~ Edge of Footing 

J_ 1--------'----~ 

T .............. --.,....,.....+,-~,...,,...,...,.~ 
Layout Line 

----'--

1 1 /2 : 1 sloping backfill 
or f 2.0 Kpa (~50 psf) 
live load surcharge 

PLAN 

I H= 1.63 m (5'-4") I , H= 1.12 m (3' -8") 

#13 (#4) Total 5 -~--~ ............ '-' 

1 
.----W/-2 ~ f ~ 

.-+---''---i E o 

H 
305mm(12") 

w 

E.-
~!3, 

ELEVATION 
Horizontal reinf. not shown 

1 1 /2 : 1 sloiing backfill 
or 12.0 Kpa l250 psf) 
live load surcharge 

TYPICAL SECTION 
over 1.12m (3'-8") DIMENSIONS AND REINFORCING STEEL 

H (max.) 1.63m (5' -4") 1.12m (3'-8") 

T (min.) 254mm (0'-10") 254mm (0'-10") 

W (min.) 1 .52m (5' -0") 1.14m (3'-9") 

® Bars #13@406mm (#4@16") --
@Bars #19@406mm (#6@16") #13@406mm (#4@16") 

max. soil 33.5 Kpa (700psf) 26.3 Kpa (550psf) 
press. 

NOTES: 
1. See Standard Drawings C- 7 and C-8 for additional notes and details. 
2. Fill all block cells with grout. 

Revision By Approved Dote 
ORIGINAL Kercheval 2 75 

Add Metric T. Stanton 03/03 

SAN DIEGO REGIONAL STANDARD DRAWING 

MASONRY RETAINING WALL TYPE 2 
ILIVE LOAD SURCHARGE OR SLOPING BACKFILL) 

RECOMMENDED BY 11-tE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

DRAWING 
NUMBER 

3/01/2003 

C-2 



I-

PLAN 

Mortar cap H= 2.44m H= 1.63m H= 1.12m 
(8' -0") (5' -4 ") (3' -8") 

I· ·I· ·I· ·I 

mm (2j 
3 (#4) Total 

bars---1 
bars 

w 

TYPICAL SECTION 
over 1.63m (5'-4") 

E 
E 
in 

ELEVATION 
Horizontal reinf. not shown 

DIMENSIONS AND REINFORCING STEEL 

H (max) 1.12 m (3'-8") 1.63 m (5'-4") 

T (min) 203 mm (o' -8") 254 mm (0'-10") 

W (min) 762 mm (2' -4") 965mm (3' -2") 

@Bars #13@813mm (#4@32") #13@813mm (#4@32") 

@ Bars -- #13@813mm (#4@32") 

© Bars -- --
@Bars #13@813mm (#4@32") #13@4O6mm (#4@16") 

® Bars #13 (#4) total 4 #13 (#4) total 5 
max soil 

7.6 MPa (1100psi) 11.0 MPa ( 1600psi) press. (psf) 

2 

bars 
mm(2j 
bars 

E 
lYPICAL SECTION ~ 
1.6m (5' -4" max) r---

2.44m (8' -0") 

305mm (1'-0") 
1 .45m ( 4' -9") 

13mm@813mm (#4@32") 

13mm@813mm (#4@32") 

406mm (#6@16") 

406mm (#6@16") 

13mm (#4) total 6 

15.2 MPa (2200psi) 

NOTES: 1. See Standard Drawings C- 7 and C-8 for additional notes and details. 
2. Fill all block cells with grout. 

Revision By Approved Date 
ORIGINAL Kercheval 2 75 

Add Metric T. Stanton 03/03 

SAN DIEGO REGIONAL STANDARD DRAWING 

MASONRY RETAINING WALL TYPE 3 
(LEVEL BACKFILL) 

RECOMMENDED BY lHE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

DRAWING 
NUMBER 

S/01/2()()9 

C-3 



E 
E 
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--1-1 /2: 1 sloping backfill or 
12Kpo (250 psf) live load 
surcharge 

Mortar Cop 
H=1.62m• 

(5'-4j 

PLAN 

Layout Line 

1-1 /2: 1 sloping backfill or 
12Kpo (250 psf) 
surcharge 

H=1.1m 
(3'-Sj 

@Bars 

457mm (1'-6") 

13 ff @305mm 
(#4) jJ (12") 

w 

~ 

X u 
0 C :a E 

...... r 
E'lo Cl0 

~ 

NI 
E ~~ ... ~ E 

II I') 
:c 0 
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© Bars 6mm (3.clr.) 1--l 
305mm (12j 

/113 (/14) total 5 

TYPICAL SECTION 
1.12m (3' -8") max 

ELEVATION 
Horizontal reinf. not shown 

TYPICAL SECTION 
over 1.12m (3' -8") 

DIMENSIONS AND REINFORCING STEEL 
H (max) 1 .63m (5' -4") 1.12m (3'-8") 

T (min) 254mm (0'-10") 203mm (O' -8") 

W (min) 1.22m (4'-0") 914mm (3'-0") 
® Bors #13(#4)@406mm(16") #13 (#4)@406mm (16") 

@Bars #19(#6)@406mm(16") --
Surcharge sloping live load sloping live load 

© Bors #19(#6)@203mm(8") #19(#6)@406mm(16") #19(#6)@406mm(16") #19(#6)@403mm(16") 

K (min) 305mm ( 1 '-0") 203mm (o' -8") 305mm (1 '-0") 203mm (O' -8") 

Toe Press. 129.3 Kpa (2700 psf} 91 Kpa (1900 psf) 81.4 Kpa {1700 psf) 68.5 Kpa (1430 psf) 

NOTES: 
1. See Standard Drawings C- 7 and C-8 for additional notes and details. 
2. Fill all block cells with grout. 
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TYPICAL SECTION 
over 1.63m (5'-4") 

PLAN 

H=1.62m 

305mm 
(12") 

Layout Line 

x 
0 .Y. 

Erg 
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Bars u 
mm (1'-6j 'c-i K 
3ff @305mm i-...:..;w_....,.....::-. 
~@12") 

TYPICAL SECTION 
1.12m (3' -8") max. 

ELEVATION 
Horizontal reinf. not shown 

DIMENSIONS AND REINFORCING STEEL 
H (max) 1.12m (3'-8") 1.63m (5' -4") 2.44m (8' -0") 
T (min) 203mm (0' -8") 254mm (0'-10") 305mm (1 '-0") 
W (min) 635mm (2'-1 ") 940mm (3'-1") 1.25m ( 4' -3") 
R 229mm (0' -9") 356mm (1 '-2") 432mm (1 '-5") 
s 216mm (0'-8 1/2") 318mm (1'-1/2") 495mm (1 '-7 1/2") 
K 203mm (0' -8") 203mm (0' -8") 305mm ( 1 '-0") 
® Bars # 13(#4)@813mm(32") # 13(#4)@813mm(32") # 13(#4 )@B 13mm(32") 
@Bars -- #13(#4)@813mm(32") #13(#4)@813mm(32") 

© Bars -- -- #22(#7)@406mm(16") 
@Bars #13(#4 )@813mm(32") #13(#4)@406mm(16") #13(#4)@406mm(16") 
® Bars # 13(#4) total 5 #13(#4) total 5 #13(#4) total 6 
Max. Toe 37. 1 Kpa (77 4 psf) 49.3 Kpa (1,030 psf) 79.5 Kpa (1,660psf) Press. 

NOTES: 
1. See Standard Drawings C- 7 and C-8 for additional notes and details. 
2. Fill all block cells with grout. 
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Edge of Footing 

Layout Line 

PLAN 

1-1 /2: 1 sloping backfill or 
12Kpa (250 psf) live load 
surcharge. 

1-1 /2: 1 sloping backfill or 
12Kpa (250 psf) live load 

Mortar Cap 

E-
l') 
(0 

~ 

II 
I 

w 
TYPICAL SECTION 

over 1.12m (3' -8") 

#13 (#4) 
total 5 

H (max) 

T (min) 

W (min) 

® Bars 

surcharge. 

305mm 
(12") 

H=1.1m 

ELEVATION 
Horizontal reinf. not shown 

DIMENSIONS AND REINFORCING STEEL 

1.63m (5' -4 ") 1.12m (3'-8") 

254mm (0'-10") 203mm (O' -8") 

1.17m (3'-10") 838mm (2' -9") 

# 13(#4 )@406mm( 16") --

TYPICAL SECTION 
1.12m (3' -8") max 

@Bars #19(#6)@406mm(16") #13(#4)@406mm(16") 
Max. Toe 

95.8 Kpa (2,000 psf) 67.0 Kpa (1,400 psf) Press. 

NOTES: 
1. See Standard Drawings C- 7 and C-8 for additional notes and details. 

2. Fill all block cells with grout. 
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DESIGN CONDITIONS: 
Walls are to be used for the loading conditions 
shown for each type wall. Design H shall not be 
exceeded. Footing key is required except as shown 
otherwise or when found unnecessary by the 
Engineer. Special footing design is required 
where foundation material is incapable of 
supporting toe pressure listed in table. 

DESIGN DATA: 
Reinforced Concrete: 

Fc=8.3 Mpa (1200 psi) F'c=20.7 Mpa (3000 psi) 
Fs=138 Mpa (20,000 psi) n=10 

Reinforced Masonry: 
F'm=41.4 Mpa (600 psi) Fm=1.4 Mpa (200 psi) 
Fs=138 Mpa (20,000 psi) n=50 
Earth= 1922 kg/ cu m ( 120 pcf) and Equivalent Fluid 
Pressure= 1. 76 kg/sq m (36 psf) per 305mm (foot) 
of height. 
Walls shown for 1 1/2:1 unlimited slopin9 surcharge 
are designed in accordance with Rankline s formula 

FENCING: 
Safety fencing shall be installed at the top of 
the wall as required by the agency. 

INSPECTIONS: 
Call for inspections as follows: 
A. When the footing has been formed, with the 

steel tied securely in final position, and is 
ready for the concrete to be placed. 

B. Where cleanout holes are not provided: 

( 1) After the blocks have been laid up to a height 
of 1.22m ( 4') or full height for walls up to 
1.52m (5'), with steel in place but before the 
grout is poured, and ..... . 

(2) After the first lift is properly grouted, 
the blocks have been laid up to the top 
of the wall with the steel tied securely in 
place but before the upper lift is grouted. 

Where cleanout holes are provided: 

for unlimited sloping surcharge with a gi = 33" 13m( 42'). 
After the blocks have been laid up to the 
top of the wall, with the steel tied 
securely in place, but before grouting. REINFORCEMENT: 

Intermediate grade, hard grade, or rail steel 
deformation shall conform ASTM A615, A61 6, A617. 
Bars shall lap 40 diameters, where spliced, unless 
otherwise shown on the plans. Bends shall conform 
to the Manual of Standard Practice, A.C.1. 
Backing for hooks is four diameters. All bar 
embedments are clear distances to outside of bar. 
Spacing for parallel bars is center to center bars. 

MASONRY: 
All reinforced masonry retaining walls be 
constructed of regular or light weight standard 
units conforming to the "Standard Specifications 
for Public Works Construction." 
JOINTS: 

Vertical control joints shall be placed at 9.75m 
(32') intervals maximum. Joints shall be designed 
to resist shear and other lateral forces while 
permitting longitudinal movement. Vertical 
expansion joints shall be placed at 29.3m (96') 
intervals maximum. 

CONCRETE: 
Footing concrete shall be 332 kg/M~C-22Mpa 
(560-C-3250), using Type B aggregate when placing 
conditions permit. 

BACKFILL: 

No backfill material shall be placed against 
masonry retaining walls until grout has reached 
design strength or until grout has cured for a 
minimum of 28 days. Compaction of backfill 
material by jetting or ponding with water will not 
be permitted. Each layer of backfill shall be 
moistened as directed by the Engineer and 
thoroughly tamped, rolled or otherwise compacted 
until the relative compacting is not less than 90%. 

C. After grouting is complete and after rock or 
rubble wall drains are in place but before 
earth backfill is placed. 

D. Final inspection when all work has been 
completed. 

CONCRETE GROUT AND MORTAR MIXES: 
Concrete grout shall attain a minimum compressive 
strength of 13.8 Mpa (2,000 psi) in 28 days and 
mortar shall attain 12.4 Mpa (1,800) psi in 28 days. 
All cells shall be filled with grout. Rod or vibrate 
consolidation. Bring grout within 10 minutes of pouring 
to insure grout to a point 51 mm (2") from the top of 
masonry units when grouting of second lift is to be 
continued at another time. 

MORTAR KEY: 
To insure proper bonding between the footing and 
the first course of block, a mortar key shall be 
formed by embedding a flat 2 x 4 flush with and at 
the top of the freshly poured footing. The 2 x 4 
should be removed after the concrete has started 
to harden (approximately 1 hour). 
A mortar key may be omitted if the first course of 
block is set into the fresh concrete when the 
footing is poured, and a good bond is obtained. 

WALL DRAINS: 
Wall drains shall be provided in accordance with 
Standard Drawing C-8. 

SOIL: 

All footings shall extend at least 305mm (12") into 
undisturbed natural soil or approved compacted 
fill. Soil should be dampened prior to placing 
concrete in footings. 
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No surcharge loads within this 
are for level backfill design. 

/ 

Filter Material, 25.4mm (1") max. crushed 
aggregate, 0.113 cu m ( 4 cu. ft.) per 
102mm (49) dia. drain or .028 cu m 
(1 cu. ft.) per 305mm (ft.) of open 
head joints. 

l!::_7 

Line of undisturbed /i 
natural soil. '..'.:'.._____/ I!:: - -

102mm (49) dia. drain with 6.35mm (1/4") 
galv. wire mesh screen, 2.44m (8') on center, 
or one horizontal row of open head joints. 

TYPICAL SECTION 

Mortar or cast-in-place 
concrete 

Finished 
Ground Line 

Horizontal reinf. thru 
bond beam block 

Top of 
Footing 

:i:: 

133mm 
(5 1 / 4 8" Block Wall 

229mm 12" Block Wall 

(9"} 

51mm (2") X 102mm (4")-~ 
(nominal) Key 

CAP DETAIL KEY DETAIL 

NOTES: 
1. All masonry retaining walls shall be constructed with cap, key and drainage details as shown hereon. 
2. 102mm (4") diameter drain may be formed by placing a block on it's side. 
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51 mm (1 ") Chamfer 

305mm 
(1 '-0" Chamfer 

£1-1/2: 1 Slope Unlimited 
OR 

610mm (2') Level Surcharge 

- - 305mm Ch f 
// (1'-0") am er l (Vehicle Traffic) 25_4mm ( 1 ") 

/ 
/ 

There shall be no 
loadings extending 
above top of wall 
within a distance 
equal to height of 
the wall. 

TYPE-A WALL 
(Applicable for all types 

of backfill loadings) 
I I I I I ■ H/2 

H/2+254mm (10") 

TYPE-8 WALL TYPE-C WALL 

Expansion joint @ 9. 14m 
(30' -0")± centers (max) 
and/or @ each step. 

Finished Ground Line 

WALL HEIGHT lYPE 

A 457mm (1'-6") 
610mm (2' -0") 
914mm (3' -0") 

B 1.22m f 4'-o") 
1.52m (5'-0") 
1.83m (6'-0") 
914mm (3'-o") 

C 1.22m (4'-0") 
1.52m (5'-0") 
1.83m (6'-0") 

NOTE: 

.... -
ELEVATION 

BASE 

305mm (1 '-0") 
305mm (1 '-0") 
711mm (2'-4") 
864mm (2' -1 O") 

1.02m (3'-4") 

1.17m (3'-10") 
457mm (1'-6") 
610mm (2'-0") 
762mm (2' -6") 
914mm (3'-0") 

See Standard Drawings C-10 for Section A-A, notes and details. 

Level Reference 

CONCRETE 
CUM - CF/FT 

.042 cu m (1.50 cu ft.) 

.057 cu m (2.00 cu ft.) 
1.41 cu m (4.99 cu ft.) 
.217 cu m (7.66 cu ft.) 
.306 cu m (10.82 cu ft.) 
.410 cu m (14.49 cu ft.) 
.106 cu m (3.75 cu ft.) 
.170 cu m (6.00 cu ft.) 
.248 cu m (8.75 cu ft.) 
.340 cu m (12.00 cu ft.) 
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CONCRETE ~---, 
I I Top extension if specified 

.. ·-. 
Concrete shall be 332 kg/M 3 -C-22Mpo 
(560-C-3250) 

DESIGN CONDITIONS tr· !"·,JJ 
Filler Material: 25.4mm (1 ") 
max. crushed aggregate . 113 cu 

Walls ore to be used for the loading 
conditions shown for each type wall. 
Design H may be xceeded by six 
inches before going to next size. 

DESIGN DATA 
Fe = 8.3 Mpo (1200 psi) 
F' c = 20. 7 Mpo (3000 psi) 
Earth = 1922 kg/cu m (120 pcf) 
and equivalent fluid pressure = 176 kg/sq 
m (36 psf) per 305mm (foot) of height 

Walls shown for 1-1 /2: 1 unlimited sloping 
suchorge ore designed in accordance with 
Rankine's Formula for unlimited sloping 
surcharge with 16 = 33• 13m ( 42'). 
Note: Maximum toe pressure under wall 
footing = 143.6 Kpo (1-1/2 tons/sq. ft.). 
Special design required where footing 
material is incapable of supporting this 
pressure. 

EXCAVATION AND BACKFILL 
Compaction of backfill material by jetting or 
ponding with water will not be permitted. 

Each layer of backfill shall be moistened as 
directed by the Engineer and thoroughly 
tamped, rolled or otherwise compacted until 
the relative compaction is not less than 90 
percent. 

No backfill material shall be deposited against 
concrete retaining walls until the concrete hos 
developed a strength of 17 Mpo (2,500 psi) 
in compression as determined by test 
cylinders, or until 28 days ofter wall hos been 
placed. 

m (4 cu. ft.) min at each drain. 

102mm ( 4 ") dio. drains with 
6.35mm (1/4") golv. wire mesh 
screen, 203mm (8") above outside 
ground surface, slope 13mm (1/2") 
per ft. Locate drains @ 4.6m 
( 15' -0") center to center or as 
directed by the Engineer. 

lYPICAL DRAINAGE 
WHEN H IS GREATER 
THAN 1.22m ( 4' -0") 

13mm ( 1 /2") Expansion joint, fill with premolded 
expansion joint filler. Locate joints at approx. 
9.14m (30' -0") centers or as directed by the 
Engineer. 

13mm 
(1/2") 
chamfer 

Water stop, use only when 
watertight joint is required, 
see water stop detail. 

SECTION A-A 

Embedment 60mm (2-3/8") min. 

I -C. .2., 

9.53mm s 9.53mm (3/Bj Split permitted 

Revision By A roved Dote 
ORIGINAL Kercheval 2 75 
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(3/8") dio. 

RUBBER WATERSTOP 
Use only when watertight 

joint is required. 
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Number above © 
bars indicates 
distance from top 
of footing to 
upper end of © 
bars. 

H=2.44m 
(8') 

H=1.83m 

H=2.44m 
(4') 

NOTES: 

(6') 

1.0m 
3•-0· 

H=4.88m 
(16') 

H=5.49m 

(18') 

ELEVATION 

1. For SPREAD FOOTING SECTION see C-118 
2. For TYPICAL LAYOUT EXAMPLE see C-11 C 
3. For 45T PILE FOOTING SECTION see C-11 C 

H=6.10m 
(20') 

H=6.71m 
(22') 

H=7.93 
(26') 

H=8.53m 
(28') 

H=9.14m 
(30') 

---c 
a 

H=7.32m ~~ 
(24') V 

.-------1 V 

I i.-i- ~ 
~i-- 3.35m 

C 

2,97n (11'-o") ,g _ 

1 /'©Bcundle 
V , bars 

15tlz~ 
(6") 216mm 203mm 

(8 1 /2'') (8") 

4. For TABLE OF REINFORCING STEEL DIMENSIONS AND DATA see C-11 D 
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IF H=3m (1 0') thru 5.5m 
(18') C = 305mm (1 '-0") 

IF H=6.1 m (20') to 9.1 m 
(30') C = 762mm (2' -6") 

:c 
C: 
C" 
·;;; 
Q) 

C 

For design limits of 
surcharge and slope see 
"Retaining Wall Details 
No. 1 ". 

Toe of slope intersection 
Appropriate details at top 
of wall are shown 
elsewhere. 

#13 (#4} @ 914mm (36") 

Short© 

Const joint 
•d Bundle bars=-

for H=28 and 30 

#16 (#5) total 4- - --
76mm 

203mm (8"} for H ~ 3m (10') 
L,-,1---1"1305mm (1'-0") for H ~ 3.66m (12') 

(3") 
Clear { W/4 for ~ H 3m (10') 

c W/3 for ~H 3.66m (12') 

t=====::r~~jwz:_o::::._~_=_=_=_=_=_=_--::.j--H ~4.88m (16'-0") 35 Dia 
H >4.BBm ( 16' -0") 42 Dia 

SPREAD FOOTING SECTION 

NOTES: 
1. For details not shown and drainage notes see "Retaining Wall Details No.1." 

Standard Drawing C-13. 

2. Quantities apply to Design H portion and exclude the added portion above "Gutter Elevation". 
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~Top of Wall 
Use Reinforcement 4.88m 5.49m 6.1 Om 

for H= ( 16' ( 18') (20') 

Top of Slope 

Top of 
Footing 

ptional Footing Line 

E C=1.12m 8=2.24 
~ 0 (3'-8") (7'-4") 
l{) <O 
~ '-' 

TYPICAL LAYOUT EXAMPLE 

For joints required, see Details 3-3 and 3-4, drawing C-15 

C 

#13 (#4) @18± lap 
with @ bars 

8 

w 

45T PILE FOOTING SECTION 

H=7.32m (24') Thru H=9.14m (30') 

~ 
+ 
LL. 

II) 

.!! a: 
Q) 

~ 
u 
C: 
0 u 

C 

10 Bars 

cu ...... 
~ 

#13 (#4) @18± lap g 
with @bars 8 

B 
.... 
0 

w Q) ------"--------cu 
45T PILE FOOTING SECTION 

H= 1.22m ( 4') Thru H=6. 71 m (22') 

vi 
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TABLE OF REINFORCING STEEL DIMENSIONS AND DATA 
Design H 4' I 6' I 8' I 1 o' I 12' I 14• I 1 6' I 18' I 20· I 22· I 24• I 26' I 28' I 30• 

w 

C 

8 

Metric 1965mm, 1.27m , 1.58m , 1.88m I 2.18m I 2.44m I 2.74m 13.0 m I 3.35m, 3.66m , 4.04m 14.34m I 4.65m I 5.10m u.s. 3'-2" 4'-2" 5'-2" 6'-2" 1'-2" 8'-o" 9'-o" 10'-o" 11·-o· 12·-o· 13'-3" 14'-3" 15'-3" 16'-9" 

Metric 1305mm 1406mm 1508mm 1610mm 1711mm 1813mm 11.0 m , 1.02m , 1.12m 11.22m 11.35m 11.45m 11.55m I 1.65m 
U.S. 1'-o• 1'-4" 1'-8" 2'-0" 2'-4" 2'-8" 3'-0" 3'-4" 3'-8" 4'-0" 4'-5" 4'-9" 5'-1" 5'-5" 

Metric I 660mml 864mm I 1.07m, 1.27m , 1.47m 
U.S. 2'-2" 2'-10" 3'-6" 4'-2" 4'-10" 

1.63m , 1.83m I 2.03m I 2.24m I 2.44m I 2.69m I 2.90m , 3.1 Om 
5' -4" 6' -o· 6' -8· 7' -4· 8' -o· 8' -1 o· 9• -6" 1 o· -2· 

3.45m 
11'-4" 

F S d Ft Metric I 356mml 356mml 356mm I 356mml 356mm I 381mml 381mm 1406mm' 406mm' 457mm,508mm 
prea g. U.S. 1'-2" 1'-2• 1'-2" 1'-2" 1'-2" 1'-3" 1'-3" 1'-4" 1'-4" 1'-6" 1'-8" 

584mm I 660mm I 711 mm 
1'-11· 2·-2· 2'-4" 

Batter 1/2:12 I 1/2:12 I 1/2:12 I 1/2:12 I 1/2:12 I 1/2:12 I 1/2:12 I 1/2:12 I 1/2:12 I 1/2:12 15/8:12 3/4:12 I 3/4:12 I 1/8:12 

Metric 
610mm 432mm 406mm 

@bars U.S. 

#13@ I #19@ I #19@ 

#6@24 #6@17 #6@16 

Metric 
@bars 457mm 762mm 

- • - 1 #13@ I #19@ #19@ I #22@ I #25@ I #25@ I #25@ 
559mm 559mm 508mm 406mm 356mm 305mm 13mm 203mm 

#25@ I #25@ I #25@ 

U.S. - • _ I #4@18 #6@30 #6@22 #7@22 #8@20 #8@16 #8@14 #8@12 #808-1/2 #8@8 

@bars 
Metricl #16@ 

610mm 
#16@ 

610mm 406mm 229mm 229mm 381 mm 
#16@ I #16@ I #19@ #29@ #29@ ~ #32@ ~ #36@ I #36@ I #36@ 

279mm 279mm 254mm 203mm 176mm 
#36@ ~ #32@ ~ #32@ 

152mm 216mm11 203mm11 

U.S. 1#5@24 #5@24 #5@16 #5@9 #6@9 #9@15 #9@11 10@11 11@10 #11@8 #11@7 #11@6 1008-1/ #10@811 

@)bars 
Metric! #16@ 

610mm 
#16@ 

610mm 
#13@ I #13@ I #16@ I #25@ 

406mm 229mm 229mm 381mm 
#25@ I #32@ I #32@ I #32@ I #32@ 

279mm 279mm 279mm 203mm 178mm 
#32@ I #29@ I #29@ 

152mm 216mm11 203mm11 

U.S. I #5@24 #5@24 #4@16 #4@9 #5@9 #8@15 #8@11 #10@11 #10@11 #10@8 #10@7 #10@6 #9@8-1/211 #9@811 

Total@ bars Metricl 6-#19 
U.S. 6-#6 

6-#19 
6-#6 

10-#22110-#22110-#22110-#22 
10-#7 10-#7 10-#7 10-#7 

6-#22 I 6-#22
1

6-7/22 I 6-#22 I 4-#22 
6-#7 6-#7 6-#7 6-#7 4-#7 

4-#221 4-#221 4-#22 
4-#7 4-#7 4-#7 

Tot.al (D bars 
Metric 
U.S. 

4-#221 4-#221 4-#22 
4-#7 4-#7 4-#7 

4-#2214-#2214-7/22 · 14-#2212-#22 
4-#7 4-#7 4-#7 4-#7 2-#7 

2-U-221 2-#221 2-#22 
2-#7 2-#7 2-#7 

2' Level 
surcharge 

2:1 
unlimited 
slope 
1-172:1 
limited 
slope 

Spread 
Footing 

Pile ftg. 

Toe 
Pressure 

Toe 
Pressure 

Metric I 77Kpa I 91Kpa I 105Kpal 110Kpal 134Kpal 158Kpal 168Kpal 191Kpal 206Kpal 220Kpa I 235Kpol 254Kpol 273Kpol 297Kpo 
U.S. 1.6k/s~ 1.9k/sf 2.2k/sf 2.3k/sf 2.8k/sf 3.3k/sf 3.5k/sf 4.0k/sf 4.3k/sf 4.6k/sf 4.9k/sf 5.3k/sf 5.7k/sf 6.2k/sf 

Metric I 53Kpa I 72Kpo I 96Kpa I 120Kpo, 129Kpal 158Kpal 172Kpol 201 Kpo, 225Kpol 263Kpa I 282Kpal 311 Kpo I 340Kpal 359Kpo 
U.S. 1.1 k/s~ 1.5k/sf 2.0k/sf 2.5k/sf 2.7k/sf 3.3k/sf 3.6k/sf 4.2k/sf 4.7k/sf 5.5k/sf 5.9k/sf 6.Sk/sf 7.1 k/sf 7.Sk/sf 

Toe Metricl 62Kpa I 81 Kpo 1101 Kpal 120Kpo, 139Kpal 163Kpol 182Kpal 206Kpo, 230Kpal 259Kpa I 278Kpal 311 Kpa I 345Kpo, 359Kpo 
Pressure U.S. 1.3k/s~ 1.7k/sf 2.1 k/sf 2.Sk/sf 2.9k/sf 3.4k/sf 3.8k/sf 4.3k/sf 4.8k/sf 5.4k/sf 5.8k/sf 6.5k/sf 7.2k/sf 7.Sk/sf 

Steel kg/ft. Metric 7.7kg 9.1kg 12.7kg 16.8k~ 23kg 36.3kg 47.6kg 66.7kg 84.8kg 112kg 137kg 185kg 204kg 230kg 
Steel lbs/ft. U.S. 171b. 201b. 281b. 371b. 51 lb. 801b. 1051b. 1471b. 1871b. 2461b. 3031b. 4071b. 4491b. 5071b. 
Cone cum Metric.26cu m36cu m.47cu m.58cu m.72cu m.86cu m1.0cu mh.2cu m1.3cu m1.5cu m1.8cu m2.9cu m2.5cu m~.Ocu m 
Cone cf/ft U.S. 8.9cu ft 12.5cu fth 6.3cu ft20.2cu fl 25.4cu f 30.1 cu fl34.6cu f140.1cu ft 45.0cu ft 52.1 cu ft 63.3cu ft 77.0cu ft 88.1 cu ft 104.8cu ft 
Steel kg/ft. Metric 13.2kg-14.5kg 18.6kg 31.8kg 38.1kg 51.3kg 63.5kg 78.0kg 96.2kg 122kg 146kg 194kg 213kg 240kg 
Steel lbs/ft. U.S. 291b. 321b. 41 lb. 701b. 841b. 1131b. 1401b. 1721b. 2121b. 2701b. 3221b. 4271b. 4691b. 5281b. 
Cone cu m Metric .30cu m .34cu rr .48cu m .59cu rr. 72cu m .86cu m .99cu m 1.1 cu m 1.3cu m 1.2cu m 1.8cu ml2.3cu m 2.6cu m 3.0cu m 
Cone cf Lft U.S. h 0.2cu ft 12. 7cu ft 16.7cu ft 20.8cu ft 25.2cu ft 30.1 cu ft 34.8cu ft 40.6cu ft 45. 7cu ft 53.1 cu ft 64. 7cuft 78.6cu ft 89.9cu ft 107.0cu ft 

Note: Reinforcement detailed is to be placed in addition to that shown for spread footing. All piles not shown, 
see Pile Layout on plans. For pile footing Design H=4' use same footing dimensions as Design H=6' H Denotes a bundle of 2 bors 
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LOL~ 
Place 
waterstop as 
shown when 
required 

CASE I ~CASE II 
610mm (2') .,/' .. 2:1 Slope 

#13(#4)@~toe of slope 

Gutter elev or Surchage.,,·/ unlimited .... 
~ 

457m~(18") c intersection 

# 13 (# 4)@ I Vertical 

Gutter El. or Toe of slope 
Slope intersection 

0 
(1) 
(/) 

10· 
:::, 

:::c 

914mm (36") 
300mm (11.8") 

51mm (2") Clear 

Backfill 
sufficiently to 
prevent ponding. 
To be done 
after removal of 
wall forms and 
before backfilling Short 

305mm (1 
Stop @ 

H= 2.44m 
{a' to 

truction joint 
behind walls. -=-~ 

i 
76mm J 

(3") Cir 

Optional key. -----i--

C B 
w 

51 mm (2") Clear 
51mm (2") 

--~ ,.!,3 
..J 3 

#13 (#4) 
Total 7 

03mm (B") 

SPREAD FOOTING SECTION 
Place concrete in toe against undisturbed material, 
except as permitted by the Engineer. 

NOTES: 
Design H may be exceeded by 152mm (6") before going to the next size. 
Footing key is required except when found unnecessary by Engineer. 
Special footing design is required where foundation material is incapable of 
supporting toe pressure loads listed in table. 

Design Data: 
fc = 8.96 Mpa ( 1300 psi) f' c=22.4 Mpa (3250 psi) fs= 165 Mpa (24,000 
psi) n= 10 earth 5. 75 Kpa ( 120 pcf) 

I u, 
a, 3 
--'3 

3 ?. 

DESIGN 
For drainage notes and other 
details, see "Retaining Wall Details 
No.1 " Drawing C-13 

Numbers above © bars 
indicate distance from 
top of footing to upper 
end of c bars. 

H=1.22m 
(4') 

H=2.44m 
(8') 

H=3.0m 
10' 

H=3.66m 
12' 

© 
Case I - Equivalent fluid pressure= 1. 7 Kpa (36 psf) max for determination , tl->tsmm . • 
of toe pressure. 1.3 Kpa (27) psf min for determination of heel pressure. w I , , , _ I ~ I ,-:{,_'{"'I I C,4 .=eJ.l..short© 

Case II - Earth pressure determined from Rankine's formula with 
0 = 33'-12.Bm (42'). 
NOTE: 
Reinforcement detailed is to be placed in addition to that ~ 
shown for spread footing. All piles not shown. see Pile 610mm (24j 

Layout on plans. * For pile footing Design H= 1.22m ( 4') use 
same footing dimensions as Design H= 1.83m (6'). 
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Design H 
w 
C 

B 

"in 
I 

Cf) 

..'!! a: 
2 
~ 
u 
C 
0 
u 
.... 
0 

a; 

<D@ 203mm (8") 

r+-

w 

®@ 203mm (8") 

#13(#4)@ 
457mm(18") 

1.83m 2.44m 3.0m 
Use Reinforcement for H= (6') (8') (10') 

l:......!._,~---'--t--'--~- Top of Wall 

a' 

E __...-.,_~ _'f IX 
II E,....,_ ~ E 
~ ~ '-' 

+ ~ 
~~~"' __,E 

I -~==:::::Jc:::::::=±====:::j ~ 
E rr- 1 Top of Footing E Ni Eb 

E~ 
-.t-J 
<.ON 
a:>'-' 

E~~ 
I'-- N 
Ni 
~;i. .._,,JG 

E':..t-
<.D I o· -st-.:::, 

co I 
11) ~ 
I").._,, Optional Footing Line ---.. 

E~ 
EN 

LO I 
~;..-, 

t::?""'' 1-
E N E- 0 Ii I L -~ ! ~ 4 ayout Line :::,,., I 

t-

Note: 

-- ~ b ~ 
I N -:.t- t0 -- '-' 

E E E E r-- a:> 0 ~ oq 
<O II 

~ II CD u 

~
1 45T PILE FOOTING SECTION 

Bar cut-offs may be varied 
in increments of 152mm (6") 

TYPICAL LAYOUT EXAMPLE 
For joints required, see Details 3-3 and 3-4, 
Std Dwg C-15 

TABLE OF REINFORCING STEEL DIMENSIONS AND DATA 
@l . 2 2 mT 4' ) 

965mm (3' -2") 
305mm ( 1 '-0" 
356mm (1'-2") 

1.83m {6') 
1.27m "°(" 4' -=2") 
406mm (1'-4") 
864mm {2' -1 0") 

2.44m (8') 
1.57m (5'.:::.2"j 
508mm (1'-8") 
1.07m (3' -6J 

3.0m (1 0') 
1.88m (6' -2") 

610mm (2' -0") 
1.27m (4'-2") 

3.66m 02') 
2.18m (7' -2" 

711 mm (2' -4") 
1.47m (4'-10") 

@ba-rs7}16{JL5)@610mm(~±'') I #16(#5)@559mm(22") 1#16 (#5)@'lc79rrim (11Jl#19(#6)~229rn'"!1(9u)~~22(#7)@191 mm(7-1/2") 
@bars I #16(#5)@61 0mm(24"U#16(#5)@559rnm(22") [jiJ6 (#5)@559mm (22")I#22(#7)@457mm(18") I #25 (#8)@15 

Total~ bars I 6-#19 (#6)- -- l 6-#19 (#6) I 6-#19 (#6) I 10-#22 (#7) -- I 10-#22 (#7) 
Total (D bars 4-# -

::0::0 ~rn Case I - Toe Press. sf 1 22 sf 
-o 
~ f Case II - Toe Press. 50.8 k sf 109k sf) 
~Ii! Spread Steel lbs/ft 6.8kg 15Ib 9.52kg 21Ib 12.25kg (27Ib) 21.3 g 31. g (70lb) 
1110 
~l:l Footing Cone CF/ft 3.9kg .6Ib 5.35kg 11.8Ib 6.76kg 14.9Ib 8.21 kg 18.1 lb 9.66kg 21.3Ib 
z r~ Pile Ftg Steel lbs/ft 11.3kg 25Ib 14.51 kg 32Ib 17.24kg 38Ib 34.0kg 75Ib 45.8kg 101 lb 

~ 5l:i! Cone CF ft 4.5kg 9.9Ib) 5.40kg (11.9Ib) 6.94kg (15.3Ib) 8.53kg (18.8Ib) 10.1kg (22.2Ib) 
- l"1 i'> , .. 8111 

"IJ ;c> 
CD C ~ ;cZ 

C ~ 30 
0 ~ j=rlrii 

~ 1"18 

Note: 
Quantities apply to Design H portion and exclude the added portion above 
"Gutter Elevation". 



305mm (1'-0") ~in7 
152mm (6"'l_J_ 

Backfill sufficiently to t f 
prevent ponding. To be I 
done after removal of 
wall forms and before 

ackfilling behind wall. 

Place concrete 
in toe against 
undisturbed 
material except 
as permitted by ___ __, 
the Engineer. 

-.....;: ------------

Place woterstop 
as shown when 
required 

:c 
C: 
Cl 
·u; 

Q) 
Cl 

FG 

76mmlb (3'.') 
Holes when 
ordered by 
the Engineer. 

292mm (11-1/2j 

FG" 

E 
E 

LO 
0 n 

51mm 
(1 /2") 
Exp jt if 
required 

Standard batter 

Dimensions (D ,@ and @ to be as shown 
elsewhere in the Project Plans. 

@ Stem width at base of haunch to be 
determined as shown. 

STEM WIDTH AT BASE OF HAUNCH 

_,.,,,,.,,,,,.,,,,,..,,,.""" 

Level + 610mm (2') ·'/l_eo,,.,,. 
Surcharge \)<'~,~~ 

ri:" ~,,.,,.ij;Jl Jr~ 
6.1 m (20') VC AT TOP OF 

WALL SLOPE CHANGE 

CASE I CASE JI 

Where shown on the plans 

610mm 
(2'-0'.') 

#13 (#4) 1@152mm (12") 

305mm (1 '-0") 
H= 1.22m( 4') to 6. 7m(22') 
457mm (1 '-6") 

----+--1H=7.32m(24') to 11.0m(36') 

Layout Line 

FOOTING STEP 

CASE JI[ 

DETAIL OF DESIGN LOADING CASES 

CASE I Level + 610mm (2') Surcharge 

CASE JI 2:1 Unlimited Slope 

CASE JI[ 1-1 /2: 1 Limited Slope (2.13m 
(7'-0") Mox height) + 610mm (2') 
Surcharge 

NOTE: Surcharge Limits Shown Apply To 
Retaining Walls Type 1 and 3. 
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@305mm 
(12") 

#13 (#4)@457mm (18") 

Er-
#19 (#6) _J c5 J @305mm 

<O~ 

Er-
#13 (#~§,! @457mm (18") 

u::,_ 

PLAN 

*305mm(12") 

305mm .----
(1'-0")_l 

#13 (#4) Total 4 

13 (#4) 
@457mm(18") 

* Omit when Bridge Detail 3-4 is not required. PLAN 

PLAN 
(For return wall Type "D") 

(For return wall Type "C") 
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457mm (18") Min 

1.22m 

(4'-0") 

ELEVATION 

RETURN WALL TYPE A 
Use where H=2.44m (8') or less 

ELEVATION 

RETURN WALL TYPE D 
Use where H= 1.83m (6') or less 

L L ~LOL 
2-#13(#4) l,, 1 • 4.88m(16') Max • --- Top of wall level 

FG -r---',,_ I r.:==;:::::::;=;:::::::::;.:==:;::::::=,=i FG near side 
near side -

457mm (1'-6") min. 

2-#13(#4) l.._ C) 

457mm 
(1'-6") Min 

2-#13(#4) 2-#13(#4) 

Offset ----°Ai~I-W- @457mm (18") @457mm (18") 

305mm(1'-0") m 

1.83m (6' -0") m 

Revision 
ORIGINAL 
Add Metric 

¼-,, 

ELEVATION 

RETURN WALL TYPE B 

ELEVATION 

RETURN WALL TYPE C 
Use where H=3.0m ( 1 O') or more on offset walls Use where H=3.9m (10') or 

more on straight walls 
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38mm (1-1/2") f 1/' 
Premolded ----· 

:J6 4#13 (#4) 
'"~----Waterstop 

expansion 
PLAN OF WALL WITH BRIDGE DETAIL 3-4 joint 

filler--- (see Std Dwg C-15) 

I II I 

PLAN OF WALL WITH EXPANSION JOINT ONLY 

Offset as follows: 
H 1.22m(4')=6.35mm(1 /4") 

Vertical LOL H 1.88m(6:)=9.53mm(3~r) 
,; H 2.44m(8 )= 13mm( 1 /2 } 

I! ~ ;:~~~~~~:~:~:~~gj~::~ 
Stem as / H 4.27m(14')=25.4mm(1 ") 
constructed / ' H 4.88m(16')=32mm(1-1/4" ) 

---4--M! n-: H 5.49m(18')=38mm(1-1/2") 
✓ f H 6.1 Om(20')=44.5mm( 1-3/ 4") 

1 I H 6.71 m(22')=51 mm(2") 
H 7.32m(24')=57mm(2-1/4") 
H 7.93m(26') thru 10.97m (36')=63.5mm(2-1 /2") 

APPROX. WALL OFFSET VALUES 
Not required for wall Types 3 and 4. 

Values for offsetting forms to be determined by the Engineer. 

NOTES 
Design Conditions: 

Design H may be exceeded by 152mm (6") before going to the next size. Special footing 
design is required where foundation material is incapable of supporting toe pressure listed in 
table. Return wall not required unless shown elsewhere. 

Design Data: 

fc = 8.96Mpa (1300 psi) f' c = 22.4Mpa {3250) psi fs = 166Mpa (24,000 psi) 
n = 10 earth = 1922 kg/cu m (120 pcf) 
610mm (2') Surcharge: 
Equivalent fluid pressure = 

36 pcf maximum for determination of toe pressure. 
27 pcf minimum for determination of heel pressure. 

Earth pressures for 2: 1 unlimited slope, 1-1 /2: 1 slope, and 1-1 /2: 1 unlimited slope, 
determined from Rankine's formula with i=33"-12.8m(42'). 
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RETAINING WALL, 
FACE OF WALL OUTLET 

Transi 

102mm (4j Plastic pipe when wall drain 
is 102mm (4j or less. For larger pipe 
see"Outlet Oetoil". 

19 mm Min 
{3/4") 

RETAINING WALL, GUTTER OUTLET 

Top of wall 

Gutter FL 

76mm (3j x 305mm (1'-0" ) 
Overflow scupper where shown 
on plons 

WALL DRAIN DETAIL 

~,/7_ 
Approximate Fl"'\_ -~~--··. ~ ..- alum wall ---- ~., 

LOL 

WALL DRAINAGE 
PLAN-OFFSET WALL PLAN-CONTINUOUS WALL WHERE GUTTER NOT REQUIRED 

DRAIN THROUGH RETURN WALL SECTION A-A 

102mm (4j 

C 

:i 

E 

i 

Gutter 
elevation 

89mm 
(3-1/2") 

Min 

Rectongulor 
opening 

NOTE 

formed metal pipe 
3.43mm (0.135") thick 

89mm {3-1/2" Min) 

Areo of opening to be not less than thot of pipe from 
wall gutter. Make opening transition in wall. Edge opening 
in curb face to 19mm (3/ 4 ") minimum radius. 

lYPICAL GUTTER DETAIL 
Oun.ET DETAIL - SECTION B-B 
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Standard vertical reinf above and 
below opening (both foces) _ ___.,---, 

.:~(#4)e 
1-...L.1 

Mox 1.22m ( 48") 
Limits of s ecial reinf 

Stondord vertical reinf 

Standard vertical reinforcement plus additional vertical 
bars corresponding in size and number to bars 
cut by the opening. Place half on eoch side. 
Extend the addltlonol bars into the footing 
the same as other vertical wall reinforcement and to 
a minimum of 60 bar diameters above the top 
of utility opening if woll height permits. 
Bundle bars as required. 

Horizontal reinf to be standard except as shown. 

All reinf to clear opening by 51 mm (2j minimum. 

Expansion joints sholl not be located within 
the limits of special reinforcing. 

2-#25 (#B)x(A+1.22m (4'-0")) Total 4 
(omit for • A' less than 305mm (12j) 

RETAINING WALL UTILllY OPENING 
Mox size of opening (A) • 1.22m {48") To be 
used in conjunction with Standard Drawing C-13. 
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152mm (6j min 

Finished grade 

er 
,i Cj> 
;;a 

See Note D 

f13 (f4) X 
610mm (2'-0j 
tot. 2 ea. face 

Cut or butt every 
other front face 

Joint may be formed with 
3.20mm (1/Bj hardboard 
and cut bock to the root 

horizontal b~r at 
Detail 3-2 

See Note B 

---
See Note C 

'---see Detail 

of the chamfer on the 
exposed face. 

38mm ") 1 :'7tiit; 19mm (3/4-j 
(l-l/ 2 :::-\< \ {.'.,,chamfer 

:j i:::=3.20mm 

ELEVATION SECTION 

WEEP HOLE AND PERVIOUS BACKFILL 
DETAIL 3-1 

A . (1/Bj 

SECTION DETAIL A 

WEAKENED PLANES 
DETAIL 3-2 

Top of wall ~ 

I \ 29.3m (96') Max I 

NOTES 

- J-<:ffi ' Detail 3-1 ; , t• IJ= Detail 3-2 

,._..., (11 "'" ~~Top of ..:.., ,._, J-< 
7.32m 
(24') 

A. 102mm (4•) diameter drain O 7.62m (25') max. center to center (2.74m (9') 
c-c for Type 3 and 2.82m (9'-3j c-c for Type 4 Retaining Walls). For walls 
adjacent to sidewalks or curbs, provide 102mm ( 4 j cost iron or asbestos 
cement pipe under the sidewalk to discharge thru curb face. Exposed wall 
drains shall be located 76mm (3•) ± above finished grade. 

max 

WALL EXPANSION JOINTS 
AND WEAKENED PLANES 

DETAIL 3-3 

8. 152mm cs•) square aluminum or galvanized steel wire 4 mesh hardware 
cloth.(Min wire diameter .762mm (0.03j) Anchor firmly to bockfoce. 

C .• 028 Cubic Meter (One cubic foot) pervious backfill material in a burlap sock, 
securely tied. 

D. Pervious backfill material continuous behind retaining wall. 

13mm (1/2j premolded 
expansion joint filler 

WALL EXPANSION JOINT 
DETAIL 3-4 

unless other thickness 
and/or material is 
shown elsewhere 

f10 (f3) Bar 

WATERSTOP 
DETAIL 3-6 

Woterstop to hove 5 or more 
pairs of raised ribs to provide 
64.5 sq mm (0.1 sq in) min. 
rib cross-section area on each 
half of the water stop. Height 
of ribs to be 2.38mm (3/32•) 
min. 

Holes will be permitted in the outer 
13mm (1/2•) of the web for wire, rings 
etc. Tie web to #10 {#3) reinforcing 
bars O 305mm (12•) max intervals to 
support the woterstop in proper position 
during concrete placement. Alternative 
detail may be submitted for approval of 
the engineer. 
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