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INTRODUCTION

This volume includes all of the San Diego Regional Standard Drawings, as developed by the San
Diego Regional Standards Committee, plus those additional standard drawings which are unique to
public works construction in the City of San Diego. The additional drawings can easily be
distinguished by their drawing numbers which contain the letters “SD” and are numbered beginning
with 100, for example, SDW-100. These “SD” drawings take precedence over the San Diego Area
Regional Standard Drawings. Also included in Appendix “A”, for reference only, is a set of Traffic
Control Plans for the city of San Diego and San Diego County; Appendix “B”, for reference only, is
a set of Fire and Hazard Prevention Services Policy for the City for San Diego; and Appendix “C”,
for reference only, is a set of Design Standard Drawings for the City of San Diego.

The City of San Diego Drawings take precedence over the drawings contained the San Diego Area
Regional Standard Drawings. This order of precedence is to be used in all applicable cases unless
modified by a higher precedence document.

COMMENTS

The City of San Diego is committed to the quality of this publication and desires to correct any errors,
omissions or ambiguity. If you have any comments i.e., corrections or additions you would like to
submit for consideration to be included in the next publication, you are encouraged to submit them to:

Standards & Specifications Engineer
Engineering and Capital Projects Department
1010 2" Avenue, Suite 1400, M.S. 614
San Diego, CA 92101
or
mmaali@sandiego.gov
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Edge of Footing
1 /— | |
T 222222
I vz
e | L3
J I
I
PLAN
H= 2.44m = 1.63m H= 991mm
Mortar Cap (8"-0") (5-4) | (3-8)
13 (#4 [ ! ] |
— #Totog#Z)
_ [ == T [TC T 1L T I T ®m
M 282 [l [ A T~ \““‘“ -
£ :"3><' ) S > @ | I /4/ I 8|13mm 1Tm
S P et v o ) A
w| = |8 @O—E—®8msy T 7 ] ] et ® Bars
P m #13 5#4) . —— : [ [ L [ /
I ®° S 5m L/ Total 2 L 406mm ® L Ba
S Bel=% G B! L e | el A4 e
=| gE|ES ©Bars /\Jr A —~— (10" |E X 5
5 |2 s1mm . 406mm — B Y ey Ec~
o " O ©®gors [TI{T6)N15 [" [457mm| 18 ¥ 39
T [ 21 [T N8 1 - 4
- AN 13mm 6 305mm —/
" | Wz T, T A R wal-
A/ | E° E° 13mm  203mm Key
3mm (1)~ — |k ©f #4) (8"x8") L
W ELEVATION TYPICAL SECTION

Horizontal reinf. not shown 1.63m (5'-4") max.
TYPICAL SECTION

over 1.63m (5'-4")

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.) 762mm (2'—4") 1.12m (3'-6") 1.63m (5'-4")

® Bars #13@813mm (#4@32") #13@813mm (#4©32") #13@813mm (#40@327)

Bars R — #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
;:g’s‘s.““ 23.9 Kpa (500psf) 28.7 Kpa (600psf) 38.3 Kpa (800psf)

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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7777722,777772777772) 1 Lot e
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PLAN

1 1/2 : 1 slogmg backfill
2.0 Kpa LS psf)
lwe load surc arge

| H= 163 m (5'-4") } H= 112 m (3-8") ,

1 1/2 : 1 sloping backfill
or 12.0 Kpa (250 psf)
live load surcharge

Mortar cap [ | Mortar Cap
S ~(#4) Totdl 2 _
RN CIL LI 0 .
J 2 ® boe———— L | qE
%1l ed ars —~|3— 5
ElcEE8 [I— | T T 10 11 5|2 fmm(2’)
w2 |7 & T N T L8 JI— @bn
o® 751;1m(2;) I |j | | | | | | l | 5 &f st
gl [ 13 (#4) Total 2 =B 51mm
el (S, 1:/ 1T IT7T 1T 07 1] o K113 (34)
I EE-E% | + l [ I I I I"L' /j Total 2
e = I 1 L -
© ‘ LJ&J_ 8 #13 (#4) Total 5 ‘ T \(':/" | \‘1\457mm (1"-67) 1 ‘ _%:[_W& r,:'
_»}—_['E — % {L dﬂ;%mmﬁu’) _Jl W §;~
o L w2 o o 305 305 ~—
Key .:'\E),'_J_ | / EC ES 3%‘1 #13 (#4) m(n112xx12')mm
¥ S s (17" ©305mm(12")
|| ~~— ~= TYPICAL _ SECTION
305mm(127) 1.12 m (3'-8") max.
w ELEVATION
[ Horizontal reinf. not shown
TYP
over I?ﬁLzriEc(g’o_Ng") 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 (3-97)
® Bars #13@406mm (#4@16") _—
Bars #19@406mm (#6@16") | #13@406mm (#4@16")
max. soil
press. 33.5 Kpa (700psf) 26.3 Kpa (550psf)
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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A
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S
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7 AN \\\\1\\\\ Loyout Line
T Edge of Footing/
PLAN
H= 2.44m H= 1.63m H= 1.12m
Mortar cap L @-0n) |, (547 (38" |
| | Mortar Cap
i [2 \_) 9: | | | L ' |l E—E 13 (#4) Total 2
3 Eofe <] ~—simm (2) %&l. | | LA T g o
E £l E:-g (A bars I I = l 813mm| :T = @ bars
|=? S\'-‘_",B bors\/i I/-— | I | G2] 0 E —= [=——51mm(27)
w| . N <t | LA 1 P[] e |8 t—® bors
~lc K | —|=——51mm (2) ax T I 4J6mm [ [ ] a
EE_IS 3 (#4) Total 2 H—H (16") o ®) bars
Ileoleqgri—" [ = i (
SIEREY TI—@© bors—mf T} {l~—254mm (10T 1
N clr. (3"
ae L mEpd e Y
— f v o o~
- i 7 I > .\&;#4) j@ 305mm (127 (E) bars S
S s h £
® barsj W » Ec 13 (#4) @ 305mm (17)  Typ|CAL SECTION §
. '\E, e 1.6m (5'—4" max) =
ELEVATION
ozrpl?'%%"?ECTLON) o Horizontal reinf. not shown
DIMENSIONS AND REINFORCING STEEL
H (max) 1.12 m (3'-8") 1.63 m (5-4") 2.44m (8'-0")
T (min) 203 mm (0'-8") 254 mm (0'—10") 305mm (1'-0")
W (min) 762 mm (2'-4") 965mm (3'-2") 1.45m (4'-9")
®Bars  |#13@813mm (#4@32") | #13@813mm (#4@32") | 13mm@813mm (#4@32”)
Bars e #13@813mm (#4©32") 13mm@813mm (#4©32")
© Bars e _— 406mm (#6©@16")
© Bars  |#13@813mm (#4@32") #13@406mm (#4@16") | 406mm (#6@16")
® Bars #13 (#4) total 4 #13 (#4) total 5 13mm (#4) total 6
max soil ’ . )
press. (psf) 7.6 MPa (1100psi) 11.0 MPa (1600psi) 15.2 MPa (2200psi)

2.Fill a

Il block cells with grout.

NOTES: 1. See Standard Drawings C—7 and C—8 for additional notes and details.
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51 2 < .
@ 07777,7727772777777) Lok tine
T \—Edge of Footing
PLAN
1-1/2:1 sloping backfill or
1-1/2:1 sloping backfill or 12Kpa (250 psf) live load
12Kpa (250 psf) live load surcharge
surcharge
\ Mortar Cap ) Mortar Cap
X . H=1.62m" H=1.1m | .
| -4 | @8 | AN
57mm_] 13 ($4 . -
% gez"%"-‘* a4 (] [T T TN S1mm (2 )—’g % g
iEY 2 ' 13 ($#4) total 2] E
IR | ®Bars—| L-I : I : I #13 (#4) tota ~le
JEW|E® l | I n 4 @ Bars gw <
(N - “w|E
Ts |3 I S1mm (27) I | | I Key .ITQ, E
S N T S A2 I | ©sos—_ N1 £ |3
£ EA § /4  total 2 =t i " >ﬁ
2%%n ®ors — 4] [T | i <] I
LENES (] ey L LN L] *
o |3 |4 —s51mm (27 AR 457mm_(1'~6") w
- - T I-—J 13 @305mm |
i NS #0129
° \_@ Bars ] . _J TYPICAL SECTION
o \\ /6mm (3 Cll’.) ) ”»
4 305mm (127) 1.12m (3'-8") max
c ~#13 (#4) total 5
E| 305mm (127) ELEVATION
0 W Horizontal reinf. not shown

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

>

] |

LLLLL, ]

EN

DIMENSIONS AND REINFORCING STEEL
H (max) 1.63m (5'-4") 1.12m (3'-8")
T (min) 254mm (0'-10") 203mm (0°'-8")
W (min) 1.22m (4'-0") 914mm (3-07)
® Bars #13(#4)@406mm(16") #13 (#4)@406mm (167)
Bars #19(#6)@406mm(16”) J—
Surcharge sloping live load sloping live load
© Bars #19(#6)@203mm(8") |#19(#6)@406mm(16”) | #19(#6)@406mm(16”) |#19(#6)@403mm(16")
K (min) 305mm (1'-0") 203mm (0'-8") 305mm (1'-0") 203mm (0’'-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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/—Edge of Footing

1
|

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

L L L L LS 1 | h
////////l’////l// /A Loyout Line
|
]
PLAN
C
Mortar Cap Mortar Cap
| H=2.44m , H=162m | H=1im
_ ®Bars —_| -0 | &4 | -8 | @ ]
NG el =L [ 1T [ 111 [ [ifsme g s
eS| %0 28! | F—r—l | | #fa® ey[s
x F NI~ 1 ota | o
18|88 prem-tr T T 1 oo™ [ &S
—~ - I 2}
S RS | L 1 813mln Key s S
v — © Bars \"’" R
R g1 I O A S -
S 5% |20 B -
= Eé £ ((,?Bm'\ [ [l (ESmmfatemm L. © Bars /L :
RE i © Bars \f (15")]“'(15") I\L 457mm_(1'-6") =
LoD ©gars ol =t ¢z |
y w k| s W _JL_Tt 76;:m-—' TYPICAL SECTION
K | s e 1(;9- — %‘T:“l . .I Sy 305mm 1.12m (3'-8") max.
NSRRI
TYPICAL SECTION | l _l L_J ELEVATION
over 1.63m (5'—4") 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°-07)
W (min) 635mm (2'—17) 940mm (3'=17) 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 1/27)
K 203mm (0'-8") 203mm (0'-8") 305mm (1°-0")
® Bars #13(#4)@813mm(32") | #13(#4)@813mm(32") | #13(#4)@813mm(32")
Bars _ #13(#4)@813mm(32") #13(#4)@813mm(32")
© Bars — S— #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 (774 psf) |49.3 Kpa (1,030 psf) | 79.5 Kpa (1,660psf)
NOTES:
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/—Edge of Footing

70777777,

Layout Line

PLAN

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

surcharge. surcharge.
il ,. Mortar Cap
L Mortar Cap | H=1.62m ) H=1.1m |
e N - ,
— - Ux
2 3 s @ 1 I simm () |+ | 2%
SEQS il I | #13 (#4) "
EEl|lEw __— ®Bars ——_| | . ! total 2 Je
ENES [P T ] ] 1 ®ss—{ | |22
o |5 { AT 1] egse? M, | S5
g.gAég — [ t51mm (2 [ T N N 405mm(1§~)\ N 19D rgy“
SE3e @ — 11 [T IM—T 1, 4 j 78 g“
T e HLLLAN g o gl@Rd o
o |3 { 16 (#5)@ 1-6"
= s GN [#13 [] @305mm “"’l‘s?s’liig‘—r
a — |.'_r #13 (#4) I‘-—J (#4) (12" mm mm
0 el & total 5 _I (127) (117)
SEl = Key — - 76mm clr. w
~ 76mm cir. (3" 205
- 3" mm
E% |‘E?:|"E?:' (3" (127 TYPICAL 'SECZHON
= E~n ET 1.12m (3'-8") max
n S Ve =
R 8
w ELEVATION
TYPICAL SECTION Horizontal reinf. not shown
over 1.12m (3’'-8")
DIMENSIONS AND REINFORCING STEEL
H (max) 1.63m (5'—-4") 1.12m (3'-8")
T (min) 254mm (0'-107) 203mm (0'-8")
W (min) 1.17m (3'-107) 838mm (2'-9")
® Bars #13(#4)@406mm(16”) B —
Bars #19(#6)@406mm(167) | #13(#4)@406mm(16”)
Bax 19 | 95.8 Kpa (2,000 psf)| 67.0 Kpa (1,400 psf)

NOTES:

1. See Standard Drawings C—7 and C—8 for additional notes and details.

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

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 sloping 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:
After the blocks have been laid up to the

for unlimited sloping surcharge with a ¢ = 33° 13m(42’). top of the wall, with the steel tied

REINFORCEMENT:

Intermediate grade, hard grade, or rail steel
deformation shall conform ASTM A615, A616, 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 reqular 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 907%.

securely in place, but before grouting.

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 @ 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 51mm (27) 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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Y

No surcharge loads within this

/g for level backfill design.

152mm (6")
min. cover

N

Line of undisturbed / !
natural soil. ik

TYPICAL SECTION

Mortar or cast—in—place
concrete

Finished
/- Ground Line
AN
Vertical Reinf.

Grout filled block cells

l Horizontal reinf. thru
4 A bond beam block

CAP 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.

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

Filter Material, 25.4mm (17) max. crushed
aggregate, 0.113 cu m (4 cu. ft.) per
102mm (4") dia. drain or .028 cu m

(1 cu. ft) per 305mm (ft.) of open
head joints.

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

133mm
(5 1/4) 8" Block Wall
229mm| 12 Block Wall
(@)
Vertical Reinf.
x
/—— e |
Top of 5— ] _A
Footing —\ ¥ g
AL

KEY DETAIL
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51mm (1") Chamfer.

305mm

305mm
(1"-0")

1-1/2: 1 Slope Unlimited
OR
610mm (2') Level Surcharge

(Vehicle Traffic) 25.4mm (17

?3?8.':;' Chamfer
Level Surface

Ve

(1°=0") 1" Chamfer X _
c : There shall be no
£ c loadings extending
T TleE T g€ above top of wall
s 2| E~ 2| E~ within a distance
< K= 8? = Fge) X\ equal to height of
T o ek oM | \ the wall.
305mm ~ <
(1’'=0") min.
TYPE—A WALL H/2
(Applicable for all types {
of backfill loadings) H/2+254mm (10")
TYPE-B WALL TYPE-C WALL
Top of Wall

Expansion joint @ 9.14m
(30'-0")x centers (max)

and/or @ each step.

Finished Ground Line

Level Reference

[0 B
ELEVATION
WALL CONCRETE
A 457mm_(1'=6") | 305mm (1°'=0") .042 cu m (1.50 cu ft.)
610mm (2'=0") [ 305mm (1'=0") .057 cu m (2.00 cu ft.)
914mm (3'=0") [ 711mm (2'-4") 1.41 cu m (4.99 cu ft.)
B 1.22m (4'-0") | 864mm (2°'—10") 217 cu m (7.66 cu ft.)
1.52m (5'=0") | 1.02m (3'—4") .306 cu m (10.82 cu ft.)
1.83m (6'=0") | 1.17m_ (3'—10™ 410 cu m (14.49 cu ft.)
914mm (3'-07) | 457mm (1’'-6") .106 cu m (3.75 cu ft.)
C 1.22m (4'-0%) | 610mm (2'-0") 170 cu m (6.00 cu ft.)
1.52m (5'—0:) 762mm (2'—6") .248 cu m (8.75 cu ft.)
1.83m (6'-0") | 914mm (3'-0") .340 cu m (12.00 cu ft.)
NOTE:
See Standard Drawings C—10 for Section A—A, notes and details.
isi RECOMMENDED BY THE SAN DIEGO
Revision |By|Approved [Date | o)\ DIEGO REGIONAL STANDARD DRAWING | REGONAL STANDARDS CoMMITTEE
ORIGINAL Kercheval 1 2/ 75
Add Metric T. Stanton {03/03 e 3lot2003
GRAVITY RETAINING WALLS Chiirperson R.CE. 19246 Date
DRAWING C-9
NUMBER -




CONCRETE
Concrete shall be 332 kg/M® —C—22Mpa
(560—C—3250)

DESIGN CONDITIONS

Walls are 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 Do H9

Fc = 8.3 Mpa (1200 psi)

F'c = 20.7 Mpa (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
sucharge are designed in accordance with
Rankine's Formula for unlimited sloping
surcharge with @ = 33° 13m (42’).

Note: Maximum toe pressure under wall
footing = 143.6 Kpa (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.

Filler Material: 25.4mm (17)
max. crushed aggregate .113 cu
m (4 cu. ft.) min at each drain.

102mm (4") dia. drains with
6.35mm (1/4") galv. 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.

TYPICAL DRAINAGE
WHEN H IS GREATER
THAN 1.22m (4-07)

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.

N

.V
ﬁ
13mm LWoter stop, use only when

(1/2" watertight joint is required,
chamfer see water stop detail.

SECTION A-A

No backfill material shall be deposited against

concrete retaining walls until the concrete has

developed a strength of 17 Mpa (2,500 psi) -~ .
in compression as determined by test Embedment 60mm (2-3/8") min.
cylinders, or until 28 days after wall has been

placed. | I }

NN : I
9.53mm } 9'53m‘1‘ (3/8") Split permitted

(3/8") dia.

RUBBER WATERSTOP

Use only when watertight
joint is required.
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H=9.14m

2. For
3. For
4. For

1. For SPREAD FOOTING SECTION see C—11B

TYPICAL LAYOUT EXAMPLE see C—11C
45T PILE FOOTING SECTION see C—11C
TABLE OF REINFORCING STEEL DIMENSIONS AND DATA see C—11D

(307
H=8.53m
(28)
H=7.93 | @
(26°) |
H=7.32m ,/g
(24)
H=6.71m
(22" Q
H=6.10m &l 22',‘
(20) T &2l —®
H=5.49m §E|, L=
(18) L 4.65m
4.47m ity
Number above H=4.88m (14'-g) (157-3")
bars indicates © (15) _/38‘1/ : | St ®
distance from top H=4.27m gl L+ (12:._é'l [
of footing to (14) //‘é'{\ 351m | —
upper end of © H=3.66m » Qz (11°-6) g o Ll
bars. 02 | Ll sam| | Bl -] & 2 3.35m
H=3.0m il kiv-oy | glie] = L= Zom \(11°-07)
(10) /r 2.30m| | ,30m SISl |y som | (2
- e || (10°-07) | =+ 2.50m 52T |i9'—6
H=2.44m 2.44m (9'-6 | 86" (8'-6")
(®) () L/gﬁgg‘, 2aam (60 .
H=1.83m AT - L Short
(6" 1, o 1.'_86m 1 =1 K
A,/ 1.68m |50 (6,-6) L]
H=2.44m i (5'-6") LT
®) JIE [ 1| LTS
LU 1.0m AT ] Il Bunde
=l 3'-0" "'( ,,,/@ bars
610mm  406mm  229mm 381mm 279mm ~ 254mm 203mm 178]mm %l J\} N
24), (16") 9" (15n) (1 1;:) (10 ) (8 ) N 153mm 216mm
(7 () N 203mm
@81/2) (@)
ELEVATION
NOTES:

REINFORCED CONCRETE RETAINING WALL
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Standard Drawing

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

Layout Line—\.l
292mm (11-1/2"

% —Gutter elev or

C-13.

i Toe of slope intersection
L Appropriate details at top
&
b of wall are shown
elsewhere.
13 (#4) © 457mm (18")~3
Ex&te'rio;' face |F #13 (#4) @ 914mm (36")
vertica
Y Short (®)
= Batter backface
P o
=y
c«(g» o
51mm (2") Clear|? 51mm (2") Clear
IF H=3m (10’) thru 5.5m ~
(18") C = 305mm (1'=0") i
IF H=6.1m (20’) to 9.1m — | " Short
(30°) ¢ = 762mm (2'-6") 3 ©
Const joint
Stop [ A g
I rS51Tmm
i (27) 13 (#4) total 7
‘ Clear r# (#4) tota
s ['s
D ==
#16 (#5) total 4———%1—/ A 203mm (8") for H < 3m (10")
(3:”)'” P 305mm (1'=0") for H > 3.66m (12')
Clear - \{W/4 for <H 3m (10')
c | B ptional  key| Lw/3 for >H 3.66m (12')
T w —H <4.88m (16'-0") 35 Dia
H >4.88m (16'-0") 42 Dia
SPREAD FOOTING SECTION
NOTES:

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

2. Quantities apply to Design H portion and exclude the added portion above "Gutter Elevation”.
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Top of Wall €
Use Reinforcement 4'88”“ 5'49f“ 6'10?‘ £~ S
for H=, (16) (18)\(20) By 290 (—Optioncl Footing Line
Top of Slope >/ _ ‘_\\\' I e [
g - = = s §=° EQ) N ng
5 = |e |~ g ~-ET Layout Line— !
£ = ES| € 2. 5o — e\
S| g DE|w [CE|®R | & 7 ——
Ll E . = |v ~ ©o £~ ' ===
1 0 L E% £ C=1.12m B=2.24m—/
E[o ' , Top of 2N £ (3-8) (74"
El0 —~ Footin * EN
0o — I g 0 ©
M~ £ 3 -~
8~
¢ N
TYPICAL |AYOUT EXAMPLE
For joints required, see Details 3—3 and 3-4, drawing C—15
—N—
Ne
L—Const
joint 2(%%;33m 10 Bars
#13 (#4) ©] ©\'___| #13 (#4) 4 gors /_?:ig’?t L —6 Bars
7 . \VE 10 .
+ it & @ o0203mm—}- ) ~ ©©8< ° ?
/ A 13 (#4)—/152mm]| | ®) /:7-. ; I e o | L)
1>\ essimm - (6) +, 8 / samm 1] |8
; 18" T A : 2
(187 R 13 &) o .+= i;
#13 (#4) @18+ lap 5 ' g
with @ bars 5 #13 (#4) @18% lap| <
o B <.: with @ bars &)
W - c B 5
3 " 3
w
45T PILE FOOTING SECTION 45T PILE FOOTING SECTION
H=7.32m (24") Thru H=9.14m (30) H=1.22m (4') Thru H=6.71m (22))
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>
512|7
z|O|=.
2lz|& TABLE OF REINFORCING STEEL DIMENSIONS AND DATA
e Design H 6 10’ 12’ 14’ 16’ 18’ 20° 22' 24’ 26’ 28’ 30’
@ W Metric 965mm 1.27m 1.58m 1.88m | 2.18m | 2.44m | 2.74m | 3.0 m | 3.35m | 3.66m | 4.04m | 4.34m 4.65m 5.10m
— xi u.s. 3-2" | 4-2" | 5'-2"| 6-2"| 7-2" | 8-0" 9'-0"| 10'=0" | 11’-0"| 12'-0"| 13'-3" [ 14'-3"| 15'-3 16 -9
wle B Metric | 305mm [406mm | 508mm | 610mm |711mm | 813mm| 1.0 m | 1.02m | 1.12m | 1.22m [ 1.35m | 1.45m [ 1.55m [ 1.65m
g :% § C us. 1»_03- 1._4;' 1 "‘8” 2:_0» 2:_4n 2.—8” 3,_0n 3._411 3._8" 4'-0” 4._5,: 4,-9n 5._1 » 5»_5n
sl151& 5 Metric | 660mm| 864mm | 1.07m | 1.27m | 1.47m | 1.63m| 1.83m | 2.03m| 2.24m| 2.44m| 2.69m | 2.90m |3.10m | 3.45m
8 ; g U.S. 2'_2” 2'_10” 3'_6" 4'_2” 41_10" 5'_4" sr_on 6"‘8” 7»-4n 8,-0" 81-10» 91_601 10»_2n 11'_411
é E T F Spread Ftg Metric | 356mm| 356mm{ 356mm| 356mm | 356mm | 381mm| 381mm | 406mm| 406mm| 457mm|508mm |584mm | 660mm | 711mm
) VN e I A I I I S Ol I O O o e - O A e I
m g) Batter 1/2:12 {1/2:12 |1/2:12 [1/2:12 [1/2:12 [1/2:12 |1/2:12 [1/2:12 |1/2:12 |1/2:12 [5/8:12 [3/4:12 | 3/4:12 | 7/8:12
% |2 Metic) — | — | — | — | — | — | — | — | — | — | — | #13@ |#190 | 190
o o 610mm | 432mm | 406mm
(:'.3 m @bars vs, | — | — | — | — | — | — | — | — | — | — | — | #6024 | #6017 | #6016
m 8 Metic) — | — | — | — | #13@ | #1980 | f19@ | #220 | #2560 | #250 | §25@ | #25@ | #2580 | 5@
o ®bars 457mm | 762mm | 559mm | 559mm | 508mm | 406mm | 356mm | 305mm | 13mm | 203mm
o |3 us. | — | — | — | —— | #4018 | #6030 | #6022 | #7022 | #8020 | #8016 | #8014 | #8612 | fee8-1/2 #8@8
o (0] Metric| #16@ | #16@ | #16@ | #16@ | #19@ | #29@ | #29@ | #320 | #36@ | #36@ | #3606 | #3606 | #320 #32@
= o (©bars 610mm | 610mm | 406mm | 229mm | 229mm | 381mm | 279mm | 279mm | 254mm | 203mm | 176mm | 152mm | 216mm 3| 203mm 3
: g § US. #5024 |#5024 |#5016 | #5@9 | #609 [#9@15 | #9011 10811 jf11010 [#1168 |#1107 |#1166 j1088-1/24 #10083%
om|r Metric| #160 | #16@ | §13@ | #13@ | #160 | #2586 | 256 | #320 | #320 | #320 | #320 | 4320 | #29@ | 4290
mAo |, (@bars 610mm | 610mm | 406mm | 229mm | 229mm | 381mm | 279mm | 279mm | 279mm | 203mm | 178mm | 152mm | 216mm3| 203mm3¥
- m |3 US. |#5024 | #5024 | #4016 | #4093 | #5@9 |#8@15 | #8@11 |#10@11|#10011|#1088 |#1007 |#1006 |f9es-1/23 #9083
o) ; Total @ b Metric| 6-#19 | 6-#19 | 10-#22 10-F22| 10-§22| 10-§22| 6-f22 | 6-#22 | 6-F22 | 6—F22 | 4—f22 | 4-#22 | 4-f22| 4-#22
M| S ota S Us. | 6-46 | 6-#6 | 10-4#7| 10-47| 10-#7 | 10-#7| 6-47 | 6-47 | 647 | 6~47 | 4—#7 | 4—47 | 4-47 | 447
> ; Total ® bars Metric 4—§22| 4—f22| 4—§22| 4—f§22| 4—F22 | a-f22 | 4§22 | 2-#22 | 2-422 | 2-f22 | 2-#22
— ota
Z | O : us. 4—§7 | 4—H7 | 447 | 447 | 4—§7 | 447 | 4-#7 | 247 | 2-47 | 2-47 | 2-47
Gz) g 2" Level Toe Metric| 77Kpa | 91Kpa | 105Kpa| 110Kpa| 134Kpal 158Kpa| 168Kpa| 191Kpa| 206Kpa| 220Kpa | 235Kpa| 254Kpa| 273Kpa| 297Kpa
> surcharge| Pressure  ysS. | 1.6k/sfl 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
E g 2:1'. ited Toe Metric| 53Kpa | 72Kpa | 96Kpa | 120Kpa| 129Kpal 158Kpa| 172Kpa| 201Kpa| 225Kpa| 263Kpa | 282Kpa| 311Kpa 340Kpa| 359Kpa
== g :EL?' €C | Pressure  ys. | 1.1k/sfl 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| 6.5k/sf| 7.1k/sf| 7.5k/sf
r l1'—1t/c21:1 Toe Metric| 62Kpa | 81Kpa | 101Kpa| 120Kpa| 139Kpa| 163Kpa| 182Kpal 206Kpa| 230Kpa| 259Kpa| 278Kpa| 311Kpa| 345Kpa| 359Kpa
o = slope Pressure U, | 1.3k/sf| 1.7k/sf| 2.1k/sf| 2.5k/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| 7.5k/st
EZ3|5 gg Steel kg/ft. Metrid 7.7kg | O.1kg | 12.7kg | 16.8kq  23kg| 36.3kg| 47.6kg| 66.7kg| 84.8kg| 112kg | 137kg | 185kg| 204kg| 230kg
%2 71 >z Spread Steel Ibs/ft. U.S. 171b. 20lb.| 28Ib. 37Ib. 51ib.| 80Ib.| 105Ib.| 147Ib.| 187Ib. | 246Ib.| 303Ib. | 407Ib.| 449ib. | 507Ib.
':'ég e ;g Footing [ Conc cu m Metri-26cu m{36cu m|47cu m[58cu m|.72cu m{.86cu m(1.0cu mfi.2cu m|1.3cu ml1.5cu m[1.8cu m|2.9cu m2.5cu m{3.0cu m
z gg Conc cf/ft U, [8:9cu ft12.5¢u ft[16.3cu ft[20.2cu f125.4cu f{30.1cu f{34.6¢cu f§40.1cu ft|45.0cu ft|52.1cu ft|63.3cu ft[77.0cu ft|88.1cu ft|104.8cu ft
m Sm 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
O o g; Pile ft Steel Ibs/ft. U.S. | 29Ib. | 32lb. | 41lb. 70lb. | 84lb. 113lb. | 140ib. | 172Ib.| 212Ib. | 270Ib. | 322Ib. [427Ib. | 469lb. |528Ib.
- E 03 "¢ 19 eone cu m WMetrid 30cu m|.34cu m48cu m|.59cu m.72cu m|86cu m[-99cu m|1.Tcu m1.3cu mll.2cu m[1.8cu mi2.3cu m[2.6cu m{3.0cu m
6 ° W %’z’ Conc cf/ft U.S. [10.2cu ft}12.7cu ft)16.7cu ft/20.8cu ft|25.2¢cu ft|30. 1cu ft|34.8cu ft|40.6¢cu ft 45.7cu t{53. 1 cu ft|6 4. 7cuft |78.6cu ft}89.9cu ft107.0cu ft
= % ag Note: Reinforcement detailed is to be placed in addition to that shown for spreod footing. All piles not shown,
S g see Pile Layout on plans. For pile footing Design H=4' use same footing dimensions as Design H= 6' § Denotes a bundle of 2 bars
]
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) Gutter elev_or
1 toe of slope
#13(#4)@ N @,_ 1 intersectiorFl)
457mm(18") f .
1 } Vertical
#13 (#4)@ —
914mm (36")

-

~— 300mm (11.8")

§ 51mm (2") Clear— - 51mm (2") Clear
[Ta]
3
T Short ©—u]
305mm (1'-0")—~ +3 —
St * 9 Construction joint
| ;F’M o 356 5 51mm (2") Clear
= 2.44m to 3.66m} e "
L (8t 12) | ] 51""1 )
L___. [ | ) 17' §
76mm 35
" } 229mmR = ~
(3" cir (o™ [ f #13 (#4)
Optional  k < Total 7
P ] W/3.J \203mm (87)
C B
W

SPREAD FOOTING SECTION

Place concrete in toe against undisturbed material,

except as permitted by the
NOTES:

Design H may be exceeded by 152mm (6") before goin
Footing key is required except when found unnecessary

Engineer.

Place

waterstop as
shown when

required

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

% to the next size.
y Engineer.

Special footing design is required where foundation material is incapable of
supporting toe pressure loads listed in table.

Design Data:
fc =

psi) n= 10  earth 5.75 Kpa (120 pcf)

Case | — Equivalent fluid pressure= 1.7 Kpa (36 psf) max for determination
of toe pressure. 1.3 Kpa (27) psf min for determination of heel pressure.
Case Il — Earth pressure determined from Rankine's formula with

0 = 33-12.8m (42").

NOTE:

8.96 Mpa (1300 psi) f'c=22.4 Mpa (3250 psi) fs=165 Mpa (24,000

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=1.22m (4’) use
same footing dimensions as Design H=1.83m (6’).
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- CASE |
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28 728 (T6t0mm
g S 3 Surchagg,/’

2) //«”\/_

-~ —CASE |l

2:1 Slope

unlimited

Gutter El. or Toe of slope

Slope intersection

I
I
I
, I
152mm (6")~ H-
| o
| 3
o I E
3 —~ | o
3 T8 l
<3 |
3 >3 |
Lt |
! I ,___l
DESIGN
For drainage notes and other
details, see "Retaining Wall Details
No.1” Drawing C—13
H=3.§6m
Numbers above (©) bars (12)
indicate distance from _
top of footing to upper H(-;%..Om
end of c bars.
H=2,.44m
(8)
H=1;83m
(6
H=1.22m
(4) L He
L 838mm| | (20"
| a1 4'_ ”'
__'/_,‘—‘f’m | (3:_-£l"(__,3,).-short©
3 —0’)’/—"

610mm (24")  550mm (22) 279mm (117) 229mm (9°) 191M 1/2)

ELEVATION
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1.83m 2.44m 3.0m
Use Reinforcement for H= (6") = (8') . (10")
— Top of Wall
®e 203mm (8") /@)@ 203mm (8") : Top of Wall £ T
2 —=F [
T nE S 2 il — o] X
Construction joint 8% == ‘%;‘;" ?fc? % N E
— ~— o .
10 bars =7 'o_’.u'a g| ~m|E E
4 bors-—':z| / l——m— 6 bars 3‘:/ "’i \T ~
o &/I" <} N 13(#4)© Ea (Top of Footing
K ., = pad #13(#4)e | £S S
= 7 = 457mm(187) §7 0= Optional Footing Line —
§ 1 ' < °,°i?‘/ — S e go—\ ;c: 2
> + e eq[ Y £S5 & SEl e
3 “ B £ NI S| Eo 8 Layout Line ~ EE| ¢
2 W R -3 S=—~] e
o — ——— I M
S EY Note:
B Rx Bar cut—offs may be varied
£45T PILE FOOTING SECTION in increments of 152mm (&)
TYPICAL LAYOUT EXAMPLE
For joints required, see Details 3—3 and 3-4,
Std Dwg C-15
TABLE OF REINFORCING STEEL DIMENSIONS AND DATA
Design H ®1.22m (4) 1.83m (6) 2.44m (8) 3.0m (107 3.66m (12)

W 965mm (3-2") T.27m (427 T57m (5 =27 17.88m (6—2") 2.18m (7 =27

C 305mm (1'=0") 406mm (17-4") 508mm (1°-8") 610mm (2-0") 711mm (2°-4")

B 356mm (1'-2") 864mm (2—10") 1.07m (3-6") 1.27m (4-2") 1.47m (4—-107)
©bars | #16(#5)@610mm(24") |#16(#5)@559mm(22") |#16 (#5)8279mm (117)|#19(#6)©229mm(9") | #22(F7)@191mm(7—1/2")
@bars | #16(#5)@610mm(24”) |[#16(#5)@559mm(227) [#16 (#5)@559mm (227)|#22(#7)@457mm(18") |#25 (§8)@15

Total ® bars | 6-#19 (#6) 6—#19 (#6) 6—#19 (#6) 10—-#22 (#7) 10—#22 (#7)
Total ® bars 4—#22 (#7) 4-#22 (#7)
Case | — Toe Press.[76.1 kg/m? (1590psf)|[92.4kg/m? (1930psf)| 107kg/m?2 (2240psf) 122kg/m?2 (2550psf) [136kg/m?2 (2840psf)
Case || - Toe Press.|50.8 kg/m’ (1060psf)[69.9kg/m?2 (1460psf)|89.1kg/m? (1860psf) |109kg/m2 (2280psf) [129kg/m?2 (2700psf)
Spread | Steel Ibs/ft | 6.8kg (15Ib) 9.52kg (211b) 12.25kg (271b) 21.3kg (461b) 31.8kg (70Ib)
Footing | Conc CF/ft | 3.9kg (8.6Ib) 5.35kg (11.8b) 6.76kg (14.91b) 8.21kg (18.11b) 9.66kg (21.31b)
Pile Ftg Steel Ibs/ft | 11.3kg (251b) 14.51kg (32Ib) 17.24kg (38Ib) 34.0kg (75Ib) 45.8kg (1011b)
Conc CF/ft | 4.5kg (9.91b) 5.40kg (11.91b) 6.94kg (15.3b) 8.53kg (18.8Ib) 10.1kg (22.21b)
Note:

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




R Place waterstop o
305mm (1°'=0") Min as shown when ?
152mm (6")—11‘ required /FG =
Backfill sufficiently to ¥ T N , @ E
prevent ponding. To be | 292mm (11-1/27) b5
done after removal of |- " r_ o}
wall forms and before 16 FG — @
ackfilling behind wall. |5 ™~
= |4 ‘;
E | b T 1 " 51mm
.. L : % (1/2)
I | o Exp jt if
T l : e @ Z @ required
£ | 9 i Standard batter
5 A
Place concrete\ ¥ I 5 Br Detail 3—1 Dimensions (1) ,(2 and @ to be as shown
n dt.of c:)gcynst elsewhere in the Project Plans.
undisturbe .,
material except iR h \r76mm¢ (37 (@) Stem width at base of haunch to be
as permitted by J L] Holes when determined as shown.
the Engineer. ordered by

DESIGN AND DRAINAGE the Engineer.  STEM WIDTH AT BASE OF HAUNCH

Y /0“) 3-0 -
3 Om &\0 m (70:\0") ) 6 //,/

: A Level + 610mm (2') ,«g\\?;/’
/O//——/—__\N\\O\ SurChOrge \)(\\\ Em-_-

-

-
6.1m (20°) VC AT TOP OF CASE I CASE T

WALL SLOPE CHANGE

Where shown on the plans

610mm (2') Surcharge

__/—’\(
] | - £ o x
ol H<-——#13 (#4)@305mm (12") ‘3;0
: ()
LA—#13 (#4) I_@152mm (127
305mm (1'—=0")
1 |H=1.22m(4) to 6.7m(22") CASE TL
457mm (1'-6") ) DETAIL OF DESIGN LOADING CASES
H=7.32m(24") to 11.0m(36’)
! CASE I Level + 610mm (2') Surcharge
| ..
rd ! P ] CASE IL 2:1 Unlimited Slope
: g Loyout Line CASEIL  1-1/2:1 Limited Slope (2.13m
: (7°-0") Max height) + 610mm (2°)
Surcharge
FOOTING STEP NOTE: Surcharge Limits Shown Apply To
Retaining Walls Type 1 and 3.
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=
Eo
NN
Ny

—< @305mm

Ret wall reinf

610mm  (12") \-

(2 -07)
#13@457mm

#16
(#5)

16__]0 T @305 ")
sy 5202 )mm (#4@/5
£
ST
#13 (#4)\ #13 (#4)
Total

s 76mm (3”)

*

| .
" Br Detail 3—4

*305mm (1'-0")

m

E T @457mm (18")

S
1=
o

13 (#4)]

PLAN
(For return wall Type "‘A”)

*Omit when Bridge Detail 3—4
is not required.

Ret wall reinf

Br Detail 3—4—/

* Omit when Bridge Detail 3—4 is not required.

PLAN
(For return wall Type *'C”)

#13 (#4)@457mm (18") J—
#19 (#5)—J§§@305mm (12" 13 (#E_i_‘w | ©610mm
o= 610mm  — (2'—0")
413 2-07)
E{c& (#4)
13 o (PN 7%
Br Detail 3~4— 1.55m(3M)0x
(50"
#13 (#‘;)Jgg@ofsmm (18"
PLAN
(For return wall Type ‘'B”) e
3(2?2'),m N _I S
© ¢ Ret wall reinf #1 3(#4) 5 ©@457mm(18”)
(?3205)mm 'y :,. \\ ,% ( _EO") feeigfwoll
12’ 20 _ |ES @457mm(18”
€ #4_}N @??gy L #4 Total 3 2 o #;t-’; I(#4)
£ = > *3" 305m mf 5
§ 1E ( = t— -0%) @1}57r(fm218")
#4_J 74gzmm \\ «305mm(12") #13 (#4) Total 4

PLAN

(For return wall Type "'D")

isi RECOMM THE EGO
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neor side

Use where H=3.0m (10') or more on offset walls

o 2 —#13(#4) k—w

L

Top of wall level

|
4.27m(14") max.| P LOL

()

(7° 05% 1.22m ]“__:J
i, 0 (4-0)
ELEVATION_
ELEVATION RETURN WALL TYPE D

!%

Top of wall level —

| Sintuen

<
TN
457mm (18”) Min ’\\//2

914mm

@457mm (18”)

| 2-#13(#4)  FG near Sid:Q\rWﬂ" Lot

——2-#13(#4),

N =

]

Tot. 4

f
ey .._...____-.T_- L1 [

——F—f+—3—J-—J41

Use where H=1.

RETURN WALL TYPE A

Use where H=2.44m (8') or less

83m (6°) or less

L - LoL L
. 2-#13(#4) kl_ 4.88m(16') Mox( Top of woF'(ls |::1'r g 13 .0m(10°) Max f—LOL
near side — ! ! | i
o | _ T s el P oy
NEFN= 457mm ° '
; D
f I T i A\
457mm (1'=6") min: /\7/>7§\\\ " 2—-#13(#4) E1 67) 2"'1_#13(#4) 7 >]§r
Offset ' f L @457mm (189 ©@457mm (187) 7
305mm(1'=0") min. / A=t ! FG
1.83m (6'-0") max. o . " — 7N£N
My i !
(/\ ! T
“in’) Y|
L | | I
ELEVATION _ELEVATION
RETURN WALL TYPE B RETURN WALL TYPE C

Use w
more

here H=3.9m (10°) or
on straight walls
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L
38mm (1-1/2") {I E ! A—z“#w (#4)

Premo!gied Waterstop
ot " PLAN OF WALL WITH BRIDGE DETAIL 3-4
filler (see Std Dwg C-15)

! i

g! 13 (44)

1 1

PLAN OF WALL WITH EXPANSION JOINT ONLY

Offset as follows:
/‘—{\_’ H 1.22m(4')=6.35mm(1/4")
. H 1.88m(6")=9.53mm(3/8")
Vertical - LOL n H 2.44m(8')=13mm(1/2")
/i H 3.00m(10")=16mm(5/8")
I H 3.66m(12)=19mm(3/4")
/’ H 4.27m(14)=25.4mm(1")

Stem os / H 4.88m(16')=32mm(1—1/4" )

constructed —__| , Y
H 5.49m(18’)=38mm(1-1/2")

]
1!
L H 6.10m(20")=44.5mm(1-3/4")
H 6.71m(22")=51mm(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) = 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 #=33"-12.8m(42").
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o Return wall — [__ %

k \\&-v‘{j' _#16 #5) x 1.83m (6'-0

305mm (1'-07)
=1

/—/{\ o= :::“C_/:.:.::::::::"
Transition / ___j X

f‘?

19 mm Min

3/4)

102mm (47) Plastic pipe when wall drain

is 102mm (47) or less.
see”Outlet Detail”.

RETAINING WALL, GUTTER OUTLET

RETAINING WALL,
FACE OF WALL OUTLET

For larger pipe

216m 216mm
m  (8-1/2
(8-1/2 ¢ 1—/'.)

Top of vmll\

76mm (37) x 305mm (1'-0" )
Overflow scupper where shown

on plans —
(gxeGrute Detail) 5(‘,‘;'.‘)'% : r76mm (3"
f

Plastic pipe | ‘-—'\r—L

WALL DRAIN DETAIL

0‘. J}

at /
Return wall b5 T Poprevimete FL>/ N eturn woll
-——1% Min |- Gutter FI.Z

QA\_; (e\_' P ‘,_f? Top of woll-\‘
T T T 1=—=1% Min 2 '-°L
L Loyt ine—J WALL DRAINAGE
PLAN—OFFSET WALL PLAN—CONTINUOUS WALL 1 . WHERE GUTTER NOT REQUIRED
DRAIN THROUGH RETURN WALL SECTION A—A
£ Sidewalk or 30?""‘"
bl 76mm 127mm { < PCC top slab 1'-0
1 (3" (Cp) = 152mm  152mm 102m Yypica
_"_ 610mm (2'—0”) l’; 89mm (87) (67 (6')"3- E o5
~ Simm 305mm 5imm ! 3-1 2'—| I ] l"’:
£ 27 (1'-07) (2 = G720 +
S, “_E’ Y € Min ¥ Ir' 1 N P —— { +
2.0, B £ ) o1 | [ZAP T 102mm
“o’o,' 2 57mm(18”) (Ci)
oo 25.4mm al Rectangular. 102mm 13(§4)— 0 \—Deformed metal pipe
o o £ opening &) (##1‘:'5) 457mm (187) 3.43mm (0.1357 thick
c ] > NOTE 89mm (3-1/2" Min)
E \ AL41-Y
3 Gutter Area of opening to be not less than that of pipe from
~ 102mm (4')—' elevation wall gutter. Make opening transition in wall. Edge opening
in curb face to 19mm (3/4") minimum radius.

N\

TYPICAL GUTTER DETAIL

OUTLET DETAIL — SECTION B—B

Stondard vertical reinf | A A A
Standord vertical reinf above and /_\
below opening (both faces) —
P P
#19 (#6)x(A+1.0m (3'-07) Total 2
(back face only) |
(Omit for “‘A” less than 305mm (12%) 305mm 1 1

GRATE DETAIL

Sizes to fit standard hubs

N, va
B\)0
2425 (#B/)<>\ otal /

513 (#4) 545" Max
A L]

Max 1.22m (487)
Limits of special _reinf

2

A\

@

#3 (#4)_2 ;ot:')s—’/ 7*

%
@

5 Br Detail 32

S}undard vertical reinf

Standard vertical reinforcement pius additional vertical
bars corresponding in size and number to bars

cut by the opening. Place half on each side.
Extend the additional 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 wall height permits.

Bundle bars as required.

Horizontal reinf to be standard except os shown.
Al reinf to clear opening by 51mm (2°) minimum.

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

2-§25 (#a)ng+1 22m (4'-07) Total 4
(omit for

less than 305mm (127))

RETAINING WALL UTILITY OPENING

Max size of opening (A) = 1.22m (48") To be
used in conjunction with Standard Drawing C-13.

RECOMMENDED BY THE SAN DIEGO
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152mm (67) min

ELEVATION

NOTES

A. 102mm (4") diameter drain @ 7.62m (25') max. center to center (2.74m (9°)
c—c for Type 3 and 2.82m (9°-3") c—c for Type 4 Retaining Walls). For walls

#13 (#4) x
610mm (2'-07)
- tot. 2 ea. face

/— Finished grade

]

305mm
(1°-07)

]

E
t
(=]

_o")

(&

N |; See Note D

Cut or butt every
other front face

horizontal bar otT

Joint may be formed with
3.20mm (1/8") hardboard
and cut back to the root
of the chamfer on the

Detail 3—2 g exposed face.
See Note A —" K357 — See Note B 4 R L ?13:72 .."V.",tgr:rmm(_s/lf')
T T -
~_7 3.20mm
‘\See Detail A "l (1/87)
SECTION DETAIL A
< WEAKENED PLANES
1 DETAIL 3-2
SECTION
WEEP HOLE AND PERVIOUS BACKFILL Top of wall
DETAIL 3-1 »
Detail 34 —\\29.3m (96") Max
Detail  3-1—1~ L Detail 3-2
N A 51 Detail 3-4
25.4mm (1.) min o \—Top of footing
(24)
max

adjacent to sidewalks or curbs, provide 102mm (4") cast iron or asbestos
cement pipe under the sidewalk to discharge thru curb face. Exposed wall

drains shall be

located 76mm (3") *+ above finished grade.

B.152mm (6”) square aluminum or galvanized steel wire 4 mesh hardware
cloth.(Min wire diameter .762mm (0.03")) Anchor firmly to backface.

C..028 Cubic Meter (One cubic foot) pervious backfill material in a burlap sack,

securely tied.

D. Pervious backfill material continuous behind retaining wall.
13mm (1/2") premolded

expansion joint filler

unless other thickness

and/or material is

WALL EXPANSION JOINTS
AND WEAKENED PLANES
DETAIL 3-3

Waterstop to have 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.

shown elsewhere (25_7'"}'2.)
1";"' /—3.20mm (1/8 min thickness
/29min\ Seal between
E{\ PE——) ;o filler and waterstop
E
N 53 (1/2')3j.
< Waterstop ) o e
E &3
5 19mm (3/47) Chamfer 10 (#3) Bor G 3 EE/ E a%
e fro g3/ o c
Tpmt foce of wall Bonding strip r Holes will be permitted in the outer
13mm (1/2") of the web for wire, rings
etc. Tie web to #10 (#3) reinforcing
WALL EXPANSION JOINT WATERSTOP bars ® 305mm (12") max intervals to
DETAIL 3—4 DETAIL 3—-6 support the waterstop in proper position
during concrete placement. Alternative
detail may be submitted for approval of
the engineer.
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SUPPLEMENTAL TO REGIONAL STANDARD DRAWING ("D” SERIES )

NOTES

NOTES

SECTION B-B

NOTES

DRAWINGS D-1, D-2,D-3,AND D4

REQUIRES the use of SDG-110

DRAWING D-12

Amend note 3 to read: "When curb inlet opening height (H) exceeds
8 inch, install1 inch diameter steel protection bar.”

Amend note 4 to read: "Install additionall bars at 3-12 inch
clear spacing above first bar when opening exceeds 16 inch.”

DRAWING D-19

Add 3. Slotted drain installations shall be encased with 6 inch
PCC (520-C-2500) all around and shallbe poured
monolithically with the curb and gutter.

DRAWING D—40

Amend 12D min.to read: "ID min.” In addition, show riprap and
concrete channel drawn even with top of pipe.

Amend note 1.B) to read: "Filter blanket material.”
Amend note 3 to read: "Riprap shallbe placed over a geotextile

filter fabric. Filter blanket material shall be placed under the
fabric when specified.”

DRAWING D-40, D-41A, and D-41B
Add the following:

Design
i Rock
zﬁ%é%* Classification

6-10 No. 2 Backing
10-12 1/4 Ton
12-14 1/2 Ton
14-16 1Ton
16-18 2 Ton

SECTION OF RIP RAP

* over 18 fps requires special design

SHT. 1 OF 2
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By
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DRAWING D-63

NOTES Amend note 3 to read: "The O.D. of smaller pipe shall not be more
than two-thirds (2 /3) the size of the larger pipe's I.D.”

DRAWING D-70, D-71, D-74, D-79A, D-79B, D-80A, & 80B

NOTES "Channel fencing is required. Unless otherwise shown on the plans a chain link
fence (per Standard Drawings M-5 and M-6) six feet (6"} in height, with a top
rail set at six inches (6") inside easement boundary lines shallbe constructed
on both sides, including box culverts or any other structure at the end of
the channel. Access points shallbe provided on both sides at 500’ maximum
intervals. Two ten foot (10") gates or one twenty foot (20') gate for vehicular
access are required ata maximum of 1000’ intervals and may be placed on
either side. The remaining access points shallbe four-foot (4') gates.”

DRAWING D-75

NOTES Add: 3. Stucco netting shallbe galvanized and shallhave one
and one-half inch (1-12") cover.
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HEADWALL
560-A-3250 PCC

8" PCC SIDEWALK

8" MIN PCC PAVEMENT 560-C-3250

6" CURB

#4 BARS @
18" VERT. & HORIZ.

8" PCC SIDEWALK

SLOPE TO DRAIN 2%
SIDEWALK UNDERDRAIN

UO[
MNO

B
c
C

<

1
‘% S‘IDE_V\:IAII_K‘_ J \

_ >
O\
N /-:(—’)O g

v
o
ATAR
A

J

O\l

U
|
b

-

|
|
|
L
|
!
L

|

/"JC}ERAPr) SO 5
NOTE: /-

1.RIP RAP PER D—-40 & STD.
SPECIAL PROVISIONS

2. METAL BEAM GUARD RAIL
SHALL HAVE W6x9 STEEL POST

3. SIDEWALK, CURB, PAVEMENT AND
HEADWALL'S SHALL BE TIED
TOGETHER WITH #4 BARS 18" O.C.
HORIZONTAL AND VERTICAL

\
/I
7

V

4. CONCRETE JOINTS PER G-9 AND G-10

‘ /l\\//

UTILITY CONDUITS

SECTION A-A

\ GUITER —_|

12 PCC
YCUT OFF WALL

ot

S]DEV\/ALK i/

MOD D-25
¢ AGGREGATE BASE 2:1 MAX
FLOW
/ | PIPE et “’
T \»»
:A X
) OC . 2'MIN PIPE SHALL BE ENCASED C
! __Iz' corron WITH 6" OF 420-A-2000 PCC _,, BARS @
CUT OFF WALL

18" VERT. & HORIZ.

—

C-—-—|
AT SO
N V\ ,p\ \C)\

_ Lt~
L 2 a1 ! _A~_ \-Ik C/
L L L aNe
W Toc NN B R )
AL ‘ '————'-—A—-—— g
TR 3 a——’
- +»— — — —»— + 1+ —%— — u KL ‘-—I
r——D—T‘——D“D——-——‘—CD l./_)\C
A — e — e — — I*/')(
--———A————-»————A———‘—lyd -
Z IS AN YA
U OFF WAL A )C)\ \/_)L _/)/-) C
- ~r (NP
RO TICEA
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PIPE ENCASED WITH
420-A-2000 PCC

SIDEWALK UNDERDRAIN

8" MIN PAVEMENT

MOD D-25

CUTOFF WALL

560-A-3250 ———1J.

#4 BARS 18" 0.C.
HORIZONTAL AND VERTICAL

SECTION

NOTE:

560-C-3250 HEADWALL
/ 560-A-3250 PCC
6 MIN
Gl VA A— -
’ ' N . N A. . . / .’ :
L .

»

A

_ Q__E;;.:

~

B-B i

1. HEADWALL LENGTH (L) PER D-30, D-31

SECTION C-C
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Transition to normal
|- A curb height in 3m
(10°) on both sides Galv. steel angle

Morkole feme 413 (4) 11 orond oper e ctnenis

and cover see noted 2
drawing M— 1—\[\/\© l = /—See note 7 drawing D—-12
C : C
A i ! | | J E~
Cub Line [ ———tt—————f Se
1 -—
10"2mm /] /| #13@305mm RISy
(4") radius L |—Edge of Gutter (#4©127) : (1’0"
3?15 zr'r:)rn Wing_where _occurs T '—15”2"""“
one or both sides 457mm (1'-6") (87
B SECTION B-B
T —
1 Slope gutter 76mm

(3") or match

Length shown on plans
existing roadway

PLAN ‘ 3 surface
(#4) M -254mm
l (10™)unless
SRS . 0 . 0 . 0 ° 0 E:’-\ ¥ 3. O hown Other 1se
EY LI E A
- ©o - T el T
- - O - :‘.'“. ot = -
152mm} | S SN __'-*_:“"r %&‘%U_i'
(87) #1 .
min. 76mm (3 oir. (2#6) #13@305mm
191mm (7-1/2) A2 @) | (peer2)
Rounded pipe ends
. see drawing D-61
2T . Elev. shown A
o8] T 13 (#4) around pipe orm ‘plonsn:‘ . i}
nL Slope floor 12:1 e EETA
towards outlet »—1'_ 1 22m (4=07
—iT Y Th— ——lT A T
Determined by pipe size—1.22m (4') min., 2.44m (8)max.
SECTION C-C _
NOTES SECTION A-A
1.See Standard Drawings D—11 & D-12 for additional notes and details.
2.Types are designated as follows: (no wing)A, (one wing)A—1, (two wings)A-2.
3.Exposed edges of concrete shall be rounded with a radius of 13mm (1/2").
4.When V exceeds 4  steps shall be installed. See Standard Drawing D—11 for details.
5.Concrete gutter to match adjacent gutters.
6.An expansion joint shall be placed at the ends of the inlet where the curb is to adjoin.
7.Provide 6.35mm (1/4") tooled groove in top slab in line with back of adjacent curb. LEGEND ON PLANS
8.Surface of top slab shall be sidewalk finished to drain toward street at a slope of
6.35mm (1/4") per foot. 5] I

9.Maintain 38mm (1-1/2") clear spacing between reinforcing and surface unless otherwise noted.
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Manhole frame A
and cover see |

drowing M-2 13 (#4) M around opening gg[gvl.e steel
Transition to normal continuous and
"I curb height in 3m protection bar.
i (10’) on both sides See Std.Dwg.
\ \Z“' Wing, where occurs unless otherwise D-12
. one or both sides noted
—~ R Cr
S T IER | —=B See note 7 #13 Lre152mm
7L IR | (#4Cres6")
Cx & \} | l C {:7-ET,
~ "f“‘ 3
EHIN 2 s— g ig
(=] £ N©O
2 s || || | E . 2
18 8 e
= ——— - ———— Curb Line #3030smm LT W305mm (1-07)
4012
N——— 102mm (4"radius) ————— [ oz —6" TL-
o L —1 [~ 152mm (67) 457mm (1'-67)
| Al B \Edge of Gutter SECTION B-B
PLAN
#13 (#4)@152mm (6") Curb Line
= 254mm (10
L #13 (#4)0304mm (12°) unless o'&er;l)ise
S ownj
Length shown on plans
'yj-_"-.' =. e_s s o o+ . e o . - Eg\ = -
o f— |
I (D) 8¢ F=
152mm >, 10 ). <+ — 1.
(67 1= st |_._30’5m'r"n
min. P ;{qmm (3" cr. (1°-0%)
’ - ~—Rounded pipe ends
191mm (7-1/2°) see drowigg) D-61
Elev.lshown ﬂ
on plans
8le — 4—#13 (#4) around pipe F;m LJi
31~ E . . ]
T 75— Slope floor 12:1 el i)
towards outlet __I 1.22m (4'-0
—IT Y T T (=07 !T —
Determined by pipe size—1.22m (4') min., 2.44m (8’)max.
SECTION C-C SECTION A-A
NOTES
1. See Standard Drawings D—11 & D-12 for additional notes and details.
2. Types are designated as follows: (no wing)B, (one wing)B-1, (two wings)B—2.
3. Maintain 38mm (1-1/2") clear spacing between reinforcing and surface unless otherwise noted.
4. When V exceeds 4’ steps shall be installed. See Standard Drawing D—11 for details.
5. Concrete gutter to match adjacent gutters.
6. An expansion joint shall be placed at the ends of the inlet where the curb is to adjoin.
7. Provide 6.35mm (1/4") tooled groove in top slab in line with back of adjacent curb. LEGEND ON PLANS
8. Surface of top slab shall be sidewalk finished to drain toward street at a slope of
6.35mm (1/47) per foot. L=
9. Maintain 38mm (1-1/2") clear spacing between reinforcing and surface unless otherwise noted.
isi roved |Date RECOMMENDED BY THE SAN DIEGO
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For frame and grate

Galvanized
steel angle
continuous

details, see dwgs. D—13 and protection
: ] & D-15. B #13 D@152mm bar. See
! | r (#4Cre6") Std. Drawing
ft H — See note 7 D-12
C|lrrt—-FYyyg—a—m————— c
Curb Line —
L | ju s ST
e ~ #13 (e~ L—:ﬂ_[gg
» T 305mm(12”) . -

b=

305mm (1'-0")

________ | Transition to
d i —— normal curb -—{T =—152mm (6")
height in 2.54m  457mm (1'-6")
A= -8 (10) on both  SECTION B-B
PLAN sides unless
otherwise noted. °
254mm (10”) 5
L unless otherwise— g
Length shown on plans ~ shown S| 534mm (1'-97)
'r“; N | (g".’ y wdry 4
g 13 (#4 18+ T
I #13 (#4) J ¥ 'ng gi #13@152mm/4 E
10 — —|& === (#40@6") S
‘ 152mm 1] = Zls ©
. (6" e 76mm (37) clr. £ S
i | min. 191mm (7-1/2") ] Rounded
H 4 pipe dends.‘\g
1 Z\ |_— 4-#13 (#4) around pipe ls)e_em rawing t:'ﬁ
Elev shown | | y
.< Q \ - . on plans
\ g a ° 12:1 ° l s
; o= I—-. s
e - |
914mm (3'-0 Slope floor 12:1 1.10m (3'-6")
#T mm (309 T towards outlet T T -
SECTION C-C SECTION A-A
NOTES

1. See Standard Drawings D—11 through D—15 for additional notes and details.
2. Types are designated as follows: (no wing)C, (one wing)C—1, (two wings)C—2.
3.Exposed edges of concrete shall be rounded with a radius of 13mm (1/2").

4.When V exceeds 1.22m (4’) steps shall be installed.

5. Concrete gutter to match adjacent gutters.

6. An expansion joint shall be placed at the ends of the inlet where the curb is to adjoin.

7.Provide 6.35mm (1/4") tooled groove in top slab in line with back of adjacent curb.

8. Surface of top slab shall be sidewalk finished to drain toward street at a slope of
6.35mm (1/4”) per foot.

9. Maintain 38mm (1—1/2") clear spacing between reinforcing and surface unless otherwise noted.

10. Where inlet is to be constructed on grade and Standard Drawing D—20 concrete

apron is required, lift down—grade end of grate as shown on D-—20.

See Standard Drawing D—11 for details.

=E=

LEGEND ON PLANS
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DIMENSIONS

V=1.52m (5') unless
V=D + 813mm (32")
W=2.13m (7') unless
Y=1.52m (5’) unless
Width of driveway, W,

Elevation of point N shall
be 330mm (13") below

T=203mm (8") if V is less than 2.44m (8').
T=254mm (107) if V is 2.44m (8') or more. |

otherwise specified.
minimum.
otherwise specified.
otherwise specified.
shall be

3m (10) unless otherwise specified.

#10 @ 152mm
#3 @ 6")

51mm (2”)
a

11

“

:§§>51mm (2"

457mm (18")

W

— D Straight Grade

TOP SLAB REINFORCING PLAN 2Z§JL1|-|m (117)

Plane Joint
Straight Grade

SECTION C-C

NOTES

1. Steel Plate should
continuous piece
a circular arc.

N

of walls for ties

(%]

>

as the s/w curb

be of one
with curve portion

Length = Width+457mm (18")+circular arc.
. 13 (#4) rebar 762mm (30") long,
305mm (1') 0.C. shall be installed in top

to top and gutters.

. The reinforcing steel in the top slab shall be #10 (#3) bars
152mm (6") 0.C. unless otherwise specified. Clearance shall
be 38mm (1-1/2") from the bottom of the slab.

. Concrete for the inlet top to be placed at the same time

and gqutter.

T-2

>

1/2"

SECTION D-D
ace—see Table A

point H unless otherwise =~ For St —_———
e or Ste ;
specified. E EC A/12—f-——————- LS Detai, gee R _/Exptimwn
5 Lo > ‘—:’/;‘,, "—ulv""&'" drawing D—11=»’““"‘|E_—_—_—3_"1_
+~ B o (=) /1 —_
L3 o e & Manhole Frame
3¢S oy~ /////g Q ' and Cover, see :
| 0w N o' =% |&  drawing M-1 = —— —.
“ TBITA ST NG E (147 I A
o 8-z -==+ A~ e =
L ¥ I 4 R K Z~~ 150w 18R b
EC yaey = Warped Gutter S o,
= Fl NG
% __ 2 / el Su. O o Toge~t=-Std. Gutter
Weakened Plane Joint / B D, 68m (5°'—6") w 762mm| (30”)
45752;1?:):" Ao 114mm (4 1/27) Y 432mm (17°)
Straight Grade —_| N e 1.22m (4) L 25mm (1)
' E_. —— " =—15%mm (6 1/4") Pt. H
N £ . ——
: =N e °"T:u"§ = ¥ 229mm [9") Curb Face
SECTION E—E S AN
Weakened ISR TTETN

PT

A|lBfC

D

E

METRIC (mm)

F.C

1140133152

191

229 229

U.S. (inches)

F.C

'4yzr 5%’1 6"

7Y

9 » 9”

TABLE A

W

762mm (307

—T114mm (4-1/2")

; Top of Curb

L

T 1

~——J-I

5. Concrete shall be 332kg/M-C-22-Mpa (560-C—3250)
6. Exposed edges of concrete shall be rounded with a radius of 13mm (1/2").
7. Surface of top slab shall be sidewalk finished to drain toward street at a slope not to exceed 2%

~3~—_ I=—25mm (17) support bolt, see
= =~ Detail A on std. dwg. D-5

SECTION A-A

0 I\
1 N\—Gutter Line

——-:T
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4
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@ |8
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m |7
- o)
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>
: r
5 |5
m >
° |§
o |2
r_||1 O
o
Z |3
F
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Z
o)

4IBNNN
INIMYHQ

ve-d

9iog 9¥Z6l ‘30N UOS{GdJ!qu

w7

J3LLINNOD SQUVANVLS TVNOIOIY
09310 NVS 3HL A8 Q3AN3INNOD3Y

soozlols

8mm (5/16") x 254mm (10") Steel
Plate formed as shown

25mm

—70mm (2-3/4")

Alternate Anchors

(1" me 203mm (8")
' / (3/8) ~ / Sidewalk Slope |
T TR L
17.5mm = AR N
(11/16" Ry o AN SN HE=I
A=66° S S e IR
o -~ ! E~ 11
3omm (1-1/4)——=t < \ sz |
o 29mm (1 1/8") hole = ' w7
in angle \424- ' N
/4 R #13 (#4) bar
= e ‘L[ o . 762mm (30”) long

(=1/2"

min)

——

et

o

[ i

3

C, R=38mm+—|
L0

—

=

(&}

[ ——

gutter —
flow Iineg

T ——

#13 (J4) —F==-~="TT

bar 762mm | , RN

(30") long 4 \
, \

305mm (1)) -

0.C.

%q\

g

S — P
I PR
b

35mm (1-3/8")
protection bar,
see note 1

6.35mm
(1/47)

25mm (1") x 508mm (20")
support bolt with hexagonal nuts.
see note 5

76mm (3") R

DETAIL—A

1" 0.C.

__
.
T
G
.
ja
:

13mm (1/2") ¢ steel anchor 1.1m

(42" 0.C. max.) Alernate as shown




/—Top of Curb

L
A T~ i
[T T~ 1-—"711
_______________ L= ! '
25mm (1) @ support bolt, ' | I. .
see detail A < | Gutter Line
= |
\L £ | I.
~ e l
- =
7 ~JT=T ot4mm (367) !
T_2" \\‘; min ![ ‘—T
___1_|__l - __rT _______
| | |
Il : °l o« Sl sl s
Lo RNES
et 1 |
— 07—/—/

]
#13 (#4)@ 305mm (127) O. c./

both ways (typ)

—_

e B78) gy SECTION A—A MODIFIED
152mm (6
( ')\{ o] ot | \ POAT Elssn round steel protection bar 25mm (17)
2 A . ain, steel protection bar 25mm
152mm (68) |~ F: - 64mm (2 1/27) I in dia. shall be installed. Bar shall be
max. & mic /) | be——-
27 > embedded 127mm (57) at each end.
= | | Tmm @ 1/2)- —L _____
E ‘LS N 2. Leave 203mm (8”) hole blocked out in the
8 —— o r bottom placing of concrete for bolts placed
. iwzmm - at the same time as gutter.
4__‘ 3. All exposed metal parts shall be galvanized.
=
Lx 4. Al galvanizing damaged by welding shall receive
Q L #13 (#4)0 two coats of aluminum paint.
| 1' 305"mm 5. Support bolts shall be spaced at not more than
. | (127)0.C. both 1.52m (5'-0") 0.C.
0| ||e . | | ways (typ)
I T 6. Adjusting nuts to be tightened and secured
% g . in placed when steel plate is in proper position.
SECTION B—-B
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Manhole frame and cover.

See drawing M-2

114mm (4 1/27)

#13 (#4)@ B Elev. shown on plans
152mm (6") both [ \
ways 7 SOy . S— £
ik iyl 279mm (117) T - £
(— ol b ] unless show == o NK)
\1/| otherwise on || =~
L o + plans '—1r
".' ~ >
L—x
i 4 4-#13 (#4
Rt e oo Sl
t—=1 -
1o 1 | slhown
1 — _ 12: (=) ans
%5 . x 12:1 : i
Bl —— Slope floor 12:1 |- <4<
towards outlet —Elaox
‘T_‘ L ‘T,l
SECTION A-A SECTION B-B
413 (44 610mm (2')
aroun pnpe\
A ] A :‘ul)
L&L 30%..! o
IS
J S
o
=
1.22m (4) |
PLAN
NOTE:
1. See Standard Drawing D—11 for additional notes and details.
2. When V exceeds 1.22m (4’) steps shall be installed. See Standard Drawing D—11 for details.
3. Exposed edges of concrete shall be rounded with a radius of 13mm (1/27).
4. Construct openings on both sides unless otherwise shown on plans.
5. Maintain 38mm (1—1/2") clear spacing between reinforcing and surface. LEGEND ON PLANS
6. Install 25mm (1”) steel protection bar.

——oF=
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A

152rpm 914mm (3'-0") 152n
Sl G NOTES
1. See Standard Drawing D—11 for additional notes
s |r and details.
4-213 (#4 | . When V exceeds 1.22m , steps shall be installed.
#13 (#4) ! 2. When V ds 1.22m (4'), steps shall be installed
. around pipe ¢ See Standard Drawing D—11 for details.
3 (#4) | 3 3. Maintain 38mm (1-1/2") clear spacing between
© 305mm f._% Elg reinforcing and surface.
p (127) both o|§ 4. Increase in allowable depth subject to approval
5=L=: ~|= by Agency.
s M = 5. Section A—A shows 3 sizes and shall not imply that
: an interior wall is to be built for the structures with
° >/ Na with double or triple frame and grate.
5ls i 3 N\ / J' 1 6. Exposed edges of concrete shall be rounded with
3 -== === radius of 13mm (1/27).
—~— —Fw—( X 7. Designate types as follows: Single G—1, Double G-2

and Triple G-3.
Only end bearing grates shall be used. See Std.

Slope “floor 12:1 j L—n \—#13 (#4) 8.

towards outlet. @ 305mm Drawing D-15.
ELEVATION (12") both
ways
For frame and grote details, see
dwgs. D-13, D-
152mm (67) 152mm (6)
B ] ] 152
. i i 9
. #13 (#4)@ 305mm (12°) both ways
>— 13 (#4)@ 305 1 E
#3 (#4) mm (12°) both ways ,E N Rounded pipe ends
b1 c— L o See drawing D-61
£ 39
b E
(] a
2 s I 12:1 i Elev shown on plans
ol : —— 1
o) X1
889mm (2'-11") single f
1.52m (5'-0") double
2.13m (7°'-0") triple LEGEND ON PLANS
SECTION A-A —
Revision By Approved Date RECOMMENDED BY THE SAN DIEGO
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2-#13 (#4 1
#13 (#4) bars ’\ﬁ
#13 (#4) Bars @
placed diagonally rram—e— =
I 7 [
A ‘ i =S NI{
L |= 3 i ) 3 J
) N />< >
L / | d K —b
\ p
#13 (#4) @ 203mm (8")—] N NN
both ways > >~ T
Bend Down /
381mm (15") (Typ.) PLAN
TYPE PIPE DIA. X Y Y4
A4 up to 991mm (39") 1.22m (4') | 1.22m (4") 1.83m (6)
A5 |1.1m (42") to 1.22m (48") | 1.52m (5) | 1.22m (4) 1.83m (6")
A6 ]1.30m (517) to 1.50m (60") | 1.83m (6') | 1.22m (4") 1.83m (6")
A7 |1.60m (63") to 1.80m (72" | 2.13m (7)) | 1.22m (&) 2.13m (7))
A 8 | 1.90m (757) to 2.13m (84") | 2.44m (8") | 1.22m (4) 2.44m (8"
51mm (2")5
Bend Down z Manhole Frame and Cover
15" (Typ) l F—_q“1 27mm see Standard Drawing M—3
— == A (5 )
= 11 . For step details, see
914m L Standor% Drawing D-11
Diagonal B CEuoN| e #13 (#4)
iagonal Bars A 1 4—#13 (#4) Around pipe
Rounded P End
2-#13 (#4) bars SggnDsawingeD—nms 1 = /—
<] Slope floor 12:1
towards outlet
L
Elev. shown 3!
on plans D / 2 §
M
Hd 3 .. '
L; : v vy hd .-i '\ -
——H X TL—
NOTES SECTION A-A

1. See Standard Drawing D-11 for additional notes and details.
2. Concrete base shall be 332kg/M>C—22Mpa (560-C—3250
3. All precast components shall be reinforced with 6.35mm (1/4")
diameter steel, wound spirally on 102mm (4") centers.
4. Al joints shall be set in Class C mortar.
5. Maintain 38mm (1 1/2") clear spacing between reinforcing and LEGEND ON PLANS
surface unless otherwise noted.
6. Exposed edges of concrete shall be rounded with a radius of 13mm (1/2"). —{o}—
7. Manhole cover to be designated "Storm Drain”.
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Revision 1By|Approved |Date | o o\ piEGO REGIONAL STANDARD DRAWING | REGONAL STANDARDS COMMITIER
ORIGINAL Kercheval [12/75
Add Metric T. Stanton |03/03 3lot|2003
Reformatted T. Stanton |04/06 STORM DR A|N CLE ANOUT - TYPE A Chéirperson R.C.E. 19246 Date
DRAWING D-9
NUMBER -




#13 (#4) bars placed diagonally

i
45-
« 7
T
\-
T —
A I
PLAN
TYPE PIPE DIAMETER X Y Z
A4 up to 1.30m (517) 1.22m (4) | 1.53m (5") 1.53m (5")
A5 ]1.37m (54") to 1.52m (60") | 1.22m (4’) | 1.83m (6’) 1.83m (6')
A6 |1.60m (63”) to 1.80m (69") | 1.22m (4") | 2.13m (7) 2.13m (7")
A7 |1.83m (727 to 2.10m (817 | 1.22m (4) | 2.44m (8) 2.44m (8")
A8 |213m (84") to 2.30m (90") | 1.22m (4’) | 2.74m (9") 2.74m (9"
Manhole frame and © NOTES
cover see Std. Dwg. E:;‘ % 1.See Standord Drowing D—11
M=-3 N =S .See Standar rawing D—
14mm (3 0~ for additional notes and
. - details.
For step detail, ~HJE 2.All joints shall be set in Class
see drawing % —£ |q C rmortar
D-11 E:Sé 3.All precast components shall
A F'g""ﬂ be reinforced with 6.35mm
5 g © (1/4 ) diameter steel _wound
ggr;d Dowu115” (7 1.22m (4') Dia =} > spirally on 102mm (4")
mm ( s 127 G — — 3 centers.
(Typ) __—Diagonal Bars S 4.Maintain 38mm (1—-1/2")
: - = | 4 clear spacing between
Egsgd:ge pipe r | :roﬁ;?i (#46) reinforcing and surface.
drawing D—61 i e ]/ Slope flgog 5.Concrete base shall be
TNy 2N " | —|727 towards  332kg/M3—C~22-Mpa
Elev. 7 N\ L2 lovtet g (s60-C-3250)
shown on— . >/{ \ <ﬁg’]JV S g 6.Exposed edges of concrete
plans. A\ p/,/l s- shall be rounded with a
T A e radius of 13mm (1/2").
T N e = 7.Manhole cover to be
f designated "Storm Drain”.
X
SECTION A-A LEGEND ON PLANS
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NOTES

. Concrete shall be 332kg/M:-C—22—-Mpa (560—C—3250) unless otherwise noted.

. Reinforcing steel shall comply with this drawing unless otherwise specified.

. Reinforcing steel shall be intermediate grade deformed bars conforming to latest ASTM specifications.
. Bends shall be in accordance with latest ACI code.

. Minimum splice length for reinforcing shall be 30 diameters.

. Floor shall have a wood trowel finish and, except where used as junction boxes, shall have a minimum

O WO~ DB UNN =

-

. Depth V is measured from the top of the structure to the flowline of the box.

. Wall thickness and reinforcing steel required may be decreased in accordance with table above.

. Wall thickness shall be stepped on the outside of the box.

. When the structure depth V exceeds 1.21m (4’), steps shall be cast into the wall at 381mm (15")

. Alternate step may be an approved steel reinforced polypropylene step.
12.

- a o o Q re) o o—_p
| Vertical reinforcing #13 (#4)
o| ® 457mm (18") max. for o
> horizontal reinforcing, see
table on page D—11B.
o o
—-I -—38mm 1(-1/2") Clearance, Typ.
[ o o T [+ 0 T [~ R <

13mm (27) Typicah—‘ f—
TYPICAL BOX SECTION

254mm (107)
102mm (4" H=—

. 356mm (147)

~— 38mm (1-1/2")

P

Approved steel reinforced
3 polypropylene step

0\
2., STEP DETAL

slope of 1:12 toward the outlet.

intervals from 381mm (15”) above floor to within 305mm (12"”) of top of structure. Where possible
place steps in wall without pipe opening, otherwise over opening of smallest diameter.

Upon approval of the Agency and the Engineer, as defined by Section 6703 of the Business and
Professions Code, the use of precast storm structures is acceptable as an alternate to cast—in—place.
Precast units shall conform to ASTM standards and be manufactured in a permanent facility designed
for that purpose.
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BOX SECTION REINFORCEMENT

MAXIMUM SPAN DEPTH THICKNESS HOR. & FLR.
XorY \" T REINF.
914mm (3'-0") to 1.22m (4'-07) 152mm (67) | #13 (#4) @ 457mm (18")
1.24m (4-17") to 2.13m (7-07) (1;2_20T) 152mm (6”) | #13 (#4) © 305mm (127)
2.16m (7'-17) to 2.44m (8'-0") 152mm (6™) | #13 (#4) © 203mm (8")
914mm (3'-0") to 1.22m (4'-07) 152mm (6™) | #13 (#4) © 457mm (18")
1.24m (4'-17) to 1.52m (5'-0") | 1.24m to 2.44m | 152mm (67) | #13 (#4) © 305mm (127)
1.55m (5'-1") to 1.83m (6'=0") | (4'=1"to 8'=0") | 152mm (6") |#13 (#4) © 203mm (8")
1.85m (6'—17) to 2.44m (8'-0") 152mm (6™ | #13 (#4) © 152mm (67)
914mm (3'-0") to 1.22m (4'-07) 152mm (6”) | #13 (#4) © 381mm (157)
1.24m (4'-1") to 1.52m (5'-0") | 2.46m to 3.66m | 203mm (8") | #13 (#4) © 305mm (127)
1.55m (5'=1") to 1.83m (6'=0") | (8'=1" to 12=0") | 203mm (8") | #13 (#4) © 203mm (8")
1.85m (6'-1") to 2.44m (8'-0") 203mm (8") |#13 (#4) @ 152mm (67)
914mm (3'-0") to 1.22m (4’-0") 203mm (8") | #13 (#4) ® 305mm (127)
1.24m (4'-1") to 1.52m (5'-07) 3.68m to 4.88m 203mm (8") | #13 (#4) @ 305mm (12")
1.55m (5'-1") to 1.83m (6'-0") | (12'=1" to 16'—0") | 203mm (8") | #13 (#4) @ 203mm (8")
1.85m (6'-1") to 2.13m (7'-0") 203mm (8") | #13 (#4) ® 152mm (67)
2.13m (7'-1") to 2.44m (8'-0") 203mm (8") | #13 (#5) @ 203mm (8")
914mm (3'-0") to 1.22m (4’-0") 203mm (8") | #13 (#4) @ 365mm (127
1.24m (4'-17") to 1.52m (5'-0") £.90m to 6.10m 254mm (107) | #13 (#4) ® 305mm (127)
1.55m (5'=1") to 1.83m (6'-0") |(16'—1" to 20'—0") | 254mm (10") | #13 (#4) ® 203mm (8")
1.85m (6'=1") to 2.13m (7'-0") 254mm (10") | #13 (#4) ® 152mm (67)
2.13m (7'-1") to 2.44m (8'-0") 254mm (10" | #13 (#5) © 203mm (8")
914mm (3'-0") to 1.22m (4'-0") 203mm (8") | #13 (#4) © 305mm (127)
1.24m (4'-1") to 1.52m (5'-0") 6.12m to 7.32m 254mm (107) | #13 (#4) @ 305mm (12")
1.55m (5'-17) to 1.83m (6'-0") |(20'—1" to 24’—0") | 254mm (107) | #13 (#4) @ 203mm (8")
1.85m (6'-1") to 2.13m (7°-07) 254mm (107 | #13 (#4) © 152mm (67)
2.13m (7'-1") to 2.44m (8'-0") 305mm (127) | #13 (#5) @ 203mm (87)

HORIZONTAL REINFORCING
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245mm_(107) |

9.53mm (3/8" ‘ 102mm (4") X 102mm
—(—Lvle\ _—\ (3") X 9.53mm (3/8")

>
£S } 2
ES ‘ ’ 3
m 1 ’ =
= 5
L)
© . e 6.35mm (1/47) o E
—= M CS €
: - - — o N
. ' ES
ST T EQE
S s+ 2o
/ . 3 0T 0
/. N O
13mm (1/2") ¢ Anchor bar \%q

@ 1m (3") o.c. mox.

152mm (6")
N

Protection bar N T aY i
2|;, .\-13mm (1/27) Radius® 44
. . N < .': . g

76mm (3") Radius ————

13mm (1/2"

203mm (8")

. \—- 25mme (17¢) Support Bolt

NOTES

1. Face angle shall be cast into structure continuous for the full length "L”".

2. All exposed metal parts shall be hot—dipped galvanized after fabrication.

3. When curb inlet opening height (H) exceeds 152mm (6”) install 25mm (1"@) steel protection
bar.

4. Install additional bars at 89mm (3—1/2") clear spacing above first bar when opening exceeds
330mm (13").

5. When curb inlet opening length exceeds 2.44m (8') install 25mm (1"¢) steel support bolts,

spaced at not more than 1.52m (5’) o.c.
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A - l
!
E/\
5%
6T
A 0
o b 102mm (4™ X 76mm (37 X 6.35mm (1/4") L
R LJ Ld
o
E
£
n
3
i 0
L 4.76mm (3/167)| 1!
) 2 \ O
/ N
/
76mm(3")
1.05m (3'-5")
A=ed
PLAN
< %
<+
= /
=4 oz __Z7/
() 4.76mm (3/16")
£
£
KN) \—
—] 11— 13mm (1/27)
102mm (47 Dia. Anchors
51mm (2")
NOTE SECTION A-—A

Hot dip galvanize all parts after fabrication.
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1.02m (3'-4")
PLAN
3.20mm
(1/87)
9.53mmg¢ (3/8"2) BorWTyp.

O ¢ O 7 g —
64mm (1/27) x EQ J ’
9.53mm (3/8") g N B i -
End Bars 0 h U

63.5mm (2-1/2")
x 9.53mm (3/8")
End Bars
SECTION A SECTION B
NOTES

600mm (1'=11 5/8")

142mm
'5_5/8")

102mm
(47

/ 9.53mm¢ (3/8"%) Bar

48mm (1-7/8")—— |=—

/

89mm (3—-1/2") x J

6.35mm (1/4") bars

-

—

A

63.5mm (2 1/2")x
9.53mm (3/8") End
Bars

— 4.76mm (3/16") fillet
weld outside bar &
every 3rd terminal bar.

1. Hot dip galvanize all parts after fabrication.
2. Dimensions to centerline of bars unless otherwise noted.
3. Weight: 64kg (143 pounds).

4. Not to be used in pedestrian areas.

| N
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Punch 25mm (1) hole in CSP
Place pipe so bars of

grate will be paraliel with
main surface flow.

19mm (3/47)g
x 1-1/2" lug
welded to grate

H = 610mm (2'-0")
+ dia. of stub min

e
| e
Join to CSP 4 29m (4'-0") dia base’ <

SECTION A-A
TYPE A
F

{152mm (67)

unless otherwise specified

/

76mm (3

30.2mm (1-3/16
6.35mm (1/4") Checkered PL:

l——40mm (1-9/167)

1gmm (3/47)

-I

]
O OSSO ST T ISSSSS
P22 2D

Punch 14.2mm (9/16")
dia. holes in angle

L76mm (3") x
63.5mm (2—-1/2")
x 9.53mm (3/8")

NOTES DETAIL “'B”

1. All components shall be galvanized.

2. Inlet and outlet pipes shall be set at factory and
positioned as shown on plans

3. Ladders and Steps: None required where "H” is
1.10m (3'—6") or less. Where "H” is between 1.10m
(3’-6") and 1.50m (4'-11") place one step +
406mm (16") above the floor. If "H ” is 1.52m (5°)
or more install a ladder placing lowest rung 406mm
(16") above the floor and the highest rung not more
than 356mm (14") below top of inlet. Place single
step or ladder in wall with wall opening.

4. See Standard Drawing D—17 for additional details.

5. Grate to be provided when specified.

6. Grate detail shall be as shown on Standard Drawing

. D=17 unless otherwise approved by Agency.

See Detail ‘'A”

102mm (47) 0 0 <
203mm (8"); § 2 g §

Slot 19mm (3/4") x 57mm (2-1/4")

L 76mm (3") X 3.5mm
(2-1/2") X 9.53mm
(3/8") Rivet, Spot Weld or
Tack Weld at 1/8 points
or better to CSP

9.53mm (3/8") Rivets,
spot weld or tack
weld at 3.20mm

ID = 9174mm| (1/8") points or

3'-0" better
I8 I‘J_)_ﬂ _~See Detail “B”

(See Section A-A
for bottom design)

SECTION C-C
TYPE B

13mm (1/2") R

13mm (1/2") dia. min.

AN
OSSOSO T 1T IESSSSNS SN Y
VOIS IIII MV TAR T TS TIIT TS

,"

P

ZQ.SSmm (3/8") Rivets, spot
weld or tack weld at 3.20mm
(1/8") points or better

SECTION F-F
S
- 13mm (1/2") dia. x 76mm (3"
EZS. imm/~ 14.2mm (9/16”) Hole in angle
] '(_1* Slot 19mm (3/4") x 51mm (27)
.L.I: “ I/—6.35min (1/49) (irfckered R
by ymmlE
L |
3.2mm » S &
(1-1/8") 1.@%“0« weld 457mm (18") of
6.35mm (1/4") heat—treated

chain to frame and cover
(See Note 5)

9.53mm (3/8") Rivets, spot weld or tack
weld at 3.20mm (1/8") points or better

DETAIL “‘A”
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L76mm (3") x 63.5mm
(2-1/2")x 9.53mm (3/8")
or L76mm (3”) x 76mm (3")x

9.53mm (3/8")\

63.5mm
(2-1/2"
L

4.76mm (3/16”

(13\-
6.35mm (1/4")

Clear

(/77

|

Lug 19mm¢ x 38mm

(3/4" x 1 1/2)

13mm (1/2") Hole in
pipe to receive lug

DETAIL A

[

51mm (2")

ALTERNATIVE CAST NODULAR IRON GRATE

-—x_-’ ’F e .\
g/
AN

I N

\\w |

\\ ,/ Optional  splice
4 L \ 6mm (3”) x 9.53mm
DS > §>> >~ (3/8") Bars
gle b
= See Detail A
BB 51mm (2")
'*EL 5 Clear _.I r_
sIF 1m (3'-0")
2 |E N
518 GRATE DETAILS

51mm (2") Clear-
P-| [ 13mm (1/27)

£
G EP R

6 35mm

777/
7777/

I

51mm 2n—
63.5mm (2— 1/2)

—— 9.53mm (3/8")
SECTION B—B

OR CAST STEEL GRATE

9.53mme (3/8"¢)

3.20mm (1/8")

3/8"® Cross bars may be fillet welded,

resistance welded or electroforged to
bearing bars.

CROSS BAR DETAIL TYPE

WELDED STEEL GRATE

ALTERNATIVE CAST NODULAR

16mm (5/8")
bes

g

CROSS BAR DETAIL

19m
(3/47)

IRON GRATE OR CAST STEEL GRATE

GRATE BAR SPACING TABLE

Y
NO. OF| CLEAR BAR X
102 4 152 6
nPE BARS | SPACING spmNc(; ) SP%?N((; )

Welded Steel| 15 51mm (2") 14.2mm (9/167) 95mm (3-3/4") | 146mm (5-3/4")

Cast 13 51mm (27) 54mm (2—1/8") 95mm (3-3/4") | 146mm (5-3/4")
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32mm (1780 Q\

63.5mm (2-1/2")
x 9.53mm (3/8")

Rails — A

22mme¢ (7/8"¢)
Hole in bracket

4

(8"

=y

406mm min.

305mm 152mm

(1"-0")

j 174

4.76mm (3/16") |

L 01 /07
-_f(/)

(87

- 13mm Gap

152mm

1

7|ill

4 [l

Grind all exposed corners

6.35mm (1/4”) radius

(4"),0r 1.52m (5") Units

" 610mm (2').1.0m (3'),1.22m

3/3"¢ Steel rungs, galv.
or 1”@ Steel rungs

25mmg (17¢)
holes in pipe

457mm (1'-6"

19mme (3/4"8) Bolt
5tmm (2") x 4.76mm
(3/16™ x 51mm (2")

152mm (6") x 6.35mm (1/4")
x 152mm (6”) PL with
22mme (7/8"¢) hole

1 T

) U S

Brackets @ 3m (10°) Ctrs Max 114mm
(4-1/2") x 6.35mm (1/4") Bent Plate
+ 16mm (5/8") holes in bracket and rail
Ll for 13mme (1/2"¢) bolts

2—Holes slotted
8mm (5/16") x 25mm (1")
for 13mmg (1/2"¢) Bolts

2—Holes 5/16"

i
32mm
—1/4"

uk

S ¥ ‘:EI for 1/2°8 bolts

& || T

E ZE Splice Plate

9 4 63.5mm (2-1/2") x 9.53mm
«© (3/8") x 254mm (10")

11
32mm
*$=63.5m

Fex EFL washer
nut 73””77 £
(7/2» ,Q D
i _ -

LADDER DETAIL

178mm
) £
5
STEP DETAIL

19mm (3/47)

o~
2

16mm¢ (5/8"¢) Holes for
<}"’ 13mme¢ (1/2"¢) Bolts
.+,
ep

)

)

N

Plate

63.5mm (2—-1/2") x 9.53mm
(3/8") x 305mm (1'-0")
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. 600mm (2') min

150mm (67 P.CC  Bo0mm (2) min.
plug or Metal Cap i |

]
!
305mm (127) min 305mm (12") min

ELBOW TE

150mm
(6"
Elbow or Tee min P.C.C
see note 8
Elbow or Tee

OVERSIDE DRAIN

TEE—SAG CONDITION

Standard Band
BAND PLUG

19mm (3/4") galv. pipe

= E RISER zosggp) 2mm (0.079") Square sheet
cross bar spflceg Pavement Surfuce—\ 5mm (3/16") “l I_ ‘ Tack weld e
see note ) 8 "D”" equals nominal
RS ' 2 = = f 5% —EL pipeeqdiometer.'
5mm (3/16” L Bearing EL. 82 EC 88 T £
x  38mm ™~ & IEC B8 89 < o 5Y
(1-1/2") fillet y 27 g% see note 4 ) 4 &
weld ) S
45mm % ° —~| b~ I——-' Tack weld circular
SECTION E-E 100mm (4") 'D+50mm band to flat sheet
_|a=3/a0) 5mm (3/167) (2" at 8 equal spaces.
L METAL CAP DETAIL
SECTION D-D & NOTES
GRATE SLOT DETAIL S Min. weld lenath 1. Drain seams may be constructed by riveting or resistance spot—
Z 38r;\m (1_1/92,,). welding, continuous helical lock seam or helical
~E  weld size 5mm  Welding seam at equal centers.
2"14'”;;4") 1:&560;3:" (672 3/16") min. @ 2. Each drain section shall be assembled with standard
+3mm (1/8") (1/4") o.c. £ ea. cross bar coupling bands.
I___» D | o 3. Cross bar spacer of grate shall be pressure fused or plug
| i | welded to bearing bars in such @ manner as to develop

N

the strength of the cross bar spacer.
4. Cross bar spacer (Section E-E) may differ from that
shown provided section area is equal or greater.

GRATE SLOT WELDING DETAIL 5. Grate material shall be a weldable grade of steel complying
to the requirements of ASTM A 36.
6.10m (20'-07) Unit 6. The maximum variance from a straight line from the

extreme top comners of the bearing bar shall be 13mm
——25mM _ Grate siot welded to pipe ~—25mm (1/2) in 6.1m (20')
(1 V_ see Grate Slot Welding Detail 1" ne : . .
7. Installation lengths shall be 3m (10°) or multiples thereof.
\ 8. Either field joint sealed with a pliable mixture of sand,
i\\ portland cement and emulsified asphalt (Mixture of 1 part

portland cement, 3 — 5 parts sand and 1-1/2 parts SSI
GRATE SLOT DRAIN emulsified asphalt), or continuous weld.
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C.S.P. Slotted Drai A
152mm Grate
_—|(5')r_ 100mm (4") mox—— |=— /—

25mm (17)% mox.
f~—-See note 1

C.S.P. INLET

T TG, P E 1
| U E U & S
— e 1 E 5
Square Wall, Concrete B £ ' e ‘ =
Plug, Metal Cap, or | | & - i
Band Plug. o
A —a] SECTION A-A
C.S.P. Slotted Drain B CATCH BASIN
152mm |
-
INE R &
é_ |
Z Square Wall, Band é .
Plug or Metal Cap. s -
_ i o
B ] SECTION B-B
INLETS
NOTES

1. Either field joint with a pliable mixture of sand, portland cement
emulsified asphalt (mixture of 1 part portland cement, 3—5 parts
sand, and 1—1/2 parts SSI emulsified asphalt), or continuous weld.

2. See Standard Drawing D—18 for additional notes and details.

s - 1

ALTERNATE
SECTION B-B
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3m (10°)

Variable Curb Opening

Curb Line

i——_—-l

Normal Curb face

Ne
— o(o\Q

®
Z
%
2

A
—
T

152mm (6")

Meet normal crown

or existing pavementu

-

Variable gutter Depression

250mm (107) |

\ 3m (10°)
Normal Gutter Grade
l ‘ —\

curb face ’

/—Normal Curb face

Sy o
NIRRT X

SECTION A-A

NOTES

Curb and apron to be placed monolithically.
Use of false header at valleys and slope
break line is optional.

Extend vertical steel from inlet structure
into concrete apron as required.

-

>

| 152mm (67

| Curb Line

SECTION B-B

varies
’ round! off
M 7

Meet normal crown
or existing pavement

LEGEND ON PLANS

4, Screed Direction
5. Concrete shall be 308kg/M:-C—17 Mpa(520-C-2500) —
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3m (10°) min

Flow ‘
~——— [Gutter Line

NOTE

1.
2.

Edge of Fill

PLAN

SECTION A-A
\ 0.86m (34") min. .
Transition from berm
£ Q)/R] to ditch section. 152mm 0.46m_ (187 —lzgg)mm
51mm (27) AC.
% =
@ 1. Cross sectional area of ditch may be
round or trapezoidal.
Transition from berm
to ditch section. SECTION B-B
Type B
A.C. Dike

203mm (8")

SIE a../”ia\ P

ALTERNATE SECTION B-B

AC. spillway may be used when fill is 3m (10') or less,
and where fill slope 1-1/2:1 or flatter.

Use 3m (10°) min. length of qutter transition on each
side of downdrain in sag condition.

3. A round sectional area of equal flow capacity may be used.

51mm (27) AC —]_

LEGEND ON PLANS

sag cond.: “
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£
€
S| 1.63mm (.064") Galvanized
A Z Corrugated Metal Flume A
El ~ / Anchor:
o] =m o 0/7
N 12 Q |
— 1% T AN N ¢
S< g ! O3m (10") max | 3 i
- x Tapered Inlet Anchor
T
| PLAN
Weld—|
Gutter line 38mm (1-1/2") Flange

Top of Berm
] / Tapered Inlet 8mm (5/16") x
19mm (3/47)
slotted holes for

Road Surface

/
2.8mm (0.109") 305mm

thick galv. taper

1.22m (4-0

63.5mm (2-1/2
—*l 3 Flattened
Corrugations

0 13
5%
ov
1]

(1'-07)

4?_7:1&(‘,"%')

| 2.8mm (0.1097)
thick galv.
Bulkhead

vd

1.63mm (0.0647)
thick galv.

que/ galvanized bolts 8mm (5/16") Galv. MB.
152mm in 9.53mm (3/8") x
(67 25.4mm (17) Slotted
76mm (3 holes 292mm
c. (11-1/2)
Flume Section TAPERED INLET
SECTION A-A
Anchor
Collar of 51mm (2") pipe 19mm
Welfi (3/4"
Clip bracket i ﬁ
Dril and tap for 13mm (1/2" ) 't_ "' -L 89mm (3-1/2'). x Stmm (2°) x
x 38mm (1-1/2") bolt j=—13mm (1/27) 6.35mm (1/4") Min galv
19mm (3/4 ET T —51mm (2”) Dia hole
gn

38mm (1—'1\/2")—T —-i

long each side of flume.

Flatten or point

NOTES ANCHOR-DETAIL

1. Downdrain flume may be used where fill slope is
1 1/2:1 or flatter.

2. Use 3m (10°) min. length of gutter transition on each
side of downdrain in sag condition.

3. All metal parts to be galvanized after fabrication.

Z38mm (1-1/2") Pipe stake 1.83m (6')

e—38mm (1-1/2")

LEGEND ON PLANS

sag cond.: “
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Shoulder

128mm

| /(0.42")

Valley line

152mm (6") Min

Oakum, asphalt soaked burlap

Bulkhead

1/2:1

Slip joint to be same thickness
as downdrain pipe.

Entrance taper /b//:g?

Trench

installation
(Omit anchor

/—ossembly)
Yo

or jute packing

Overlap

Install to permit 305mm (12") movement
Taper not corrugated

Downdrain

Band coupler

Pipe stake

SECTION A-—A

CMP dimensions as tabulated below

Downdrain

Surface installation

152mm (6") Min

>\\[‘305?(12’) Max

P [254mm (10")

381Tmm (157)

457mm (18")

533mm (21")

686mm (27")

203mm (8")

305mm (127)

381mm (157)

457mm (18")

610mm (24")

DIAMETER

MINIMUM
L

M

N

203mm (8”)

30 m (10°)

457mm (18"

203mm (8")

305mm (127)

457m (15)

508mm (207

305mm (127)

381mm (15")

7.62m (25')

610mm (24")

381mm (15")

457mm (18")

9.14m (30°)

762mm (307)

406mm (16")

610mm (24")

12.2m (40’)

914mm (36")

457mm (18”)

Paved gqutter flare
Edge of shoulder
Al

(A
1.0m

(3)

| iy

(’9-\_::

L L—Top of dike
Top of fill slope

PLAN

NOTES

1.Cable, slip joint or anchor assembly to be placed when specified.

2.Slip joint to be omitted when completely buried.
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Slip joint to be same thickness

as downdrain pipe.
Spot welded and made water tight

with asphaltic plastic cement

Bulkhead and taper to be
corrugated metal

Corrugated metal tail pipe _£5
8

Dia

p |

—Tapered inlet

64mm (2-1/2) |

1.83m (6")
@ PN

Bulkhead and taper of same thickness as tail pipe with 0.079” max.
Tail pipe of same thickness as downdrain pipe.

ENTRANCE TAPER
ALTERNATIVE A

END VIEW

Spot welded and made water tight
with asphaltic plastic cement

2mm (0.079") thick smooth metal
bulkhead with reinforcing beads

2mm (0.079") thick smooth metal
taper with reinforcing beads

Dia

—Tapered inlet

X
64mm (2-1/2") "l L_ 1.83m (6)

I0.61’m ' '
2) PLAN END VIEW

Tail pipe of same thickness as downdrain pipe.

ENTRANCE TAPER
ALTERNATIVE B

Tmm

JCyE®
n

Corrugated metal tail pipe s (2"
, 7"
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SECTION B-B

sidewalk and curb.

£ £
£ MTE~
[SICA 3
#13(#4) @ #13(#4) bars continuous 2 Anchor— 1 | |R 2
75mm (37) Y { _\
C.C. \ P —
S || i 1 . ettty ettt =1l A
=== °| :
L al |- ) ! »=1—Monolithic ——-‘
x | Anchor— | Gutter
L = S‘ 1
TTmmm s T3]
1
£ .
#13(#4) x 1.0m(3")— L _E% Curb Line
Dimensions shown on plans 2
PLAN __|_,\,___
o I——-B
E 51mm( Elev.
& #13(§4)075mm (37 CC. chown on
Manhole frame &r%i cover, see drawing M—2 plans
l 100mm(4°) min.
Elev. shown Og)mm o F13(#4) © 75mm(3") CLC. total 4 ngoi:l‘\nChor
on plans - (8-
e el g
May be open EE s "2 1" Slope BT S e
tranne 22 f—1 = 152mm(s) £C 8 == ——‘.—fr“?sm
o > 5% f— LR
E L—_B - E 2?10;',})"" or construction
IS - £ through existing
~ SECTION A-A & curb—Existing Gutter
75 (3::) X 75 (3)1) For all new
mm mm ” construction—
Construction Joint #13(#2 ©152mm(6”) C.C. N D Monolithic Gutter.
ANIER g N
N
E EE 8%.5 - Y
65 SR BEE T )
N\-T_—G mm - 4 5 E Full Weld
Ry — B #1645
P — _{ Bar )/‘/5 2
3-H13(44) tom 7] ] { =3
152r’r1m‘| (3'- 07 152 - g—t prgpe—— ©,
(6" I——J 20 T T5mm@) teg 090, {

NOTES

1. Concrete shall be 332 kg/M® —C—22Mpa (560—C—3250)

2. D=inside diameter of pipe or depth of channel.

3. Section to be sloped laterally with top conforming to the
grades of the existing sidewalk and curb.

4. Manhole frame and cover may be deleted with open channel.

5. Trowel finish top surface and reproduce markings of existing

250mm(10”)

64mm (2 1/2") x
51mm (2")x6mm
(1/4") x 1.44m
(4'-0") Galvanized
Steel Angle

ANCHOR DETALL LEGEND ON PLANS

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE

6. Trowel finish floor of outlet.
Revision |By|Approved |Date
SAN DIEGO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval 12/75
Add_Metric T.Stanton ]03/03
Reformotted [ T:starton_j04/06 CURB OUTLET - TYPE A

% zljz;:;:igb 3lot|2003

Chairperson R.C.E. 19246 Date

DRAWING
NUMBER D-25




Property Line ﬂ

A==

\_ Sidewalk cuts per
Std. Dwg. G-11

Gutter

SECTION

Curb Line

Pipe to_be finished

flush with curb.

/— Gutter

38mm (1-1/2")

100r:r'1m
| (47)

R\
sfe

Optional break line for cuts 150mm (6 —
inp existing curb and gutter. ) Typ. gs‘,
SECTION B-8 SECTION A-A
£
S e
2z 3
APPROVED DRAIN PIPE SIZES ‘é& €
PIPE SIZE CURB HEIGHT a ©
75mm  (3”) | 150mm (6”) to 200mm (8") CURB FACE — |
100mm (4”) | 200mm (8") CURB FACE | RS
150mm (6”) [250mm (10") CURB FACE : c
R
(=2}
NOTES 9.75m (32")
1. Pipe shall be one continuous length from property line to curb line.
2. Multiple pipes to be set a minimum distance of D/2 apart. Drain shall not occupy
3. Concrete shall be 308kg/M>—C—17 Mpa (520—-C-2500) the hatched area
4. Pipe shall be circular rigid plastic, or approved equal.
5. Coring of existing curb may be used as an alternative. BLOCK CORNER

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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/ Finish Grade

r>>

L >

For frame and grate detail

see Drawing D-13 & D—15/

#13(#4) total 4
#13(#4)—= @305mm(12")

£ #13(#4) =1 ©305mm(12")
T ANE Eb 3] |
° o - 70 ﬁ'— ——'f19mm
E E 1 S'{ 4%) 1 #22(#7) bend down
£ 75mm : 267mm  267mm Jo’| 200mm(8") into wall
. % (3" 6 10 1/27) (10 1/2 R
©  Fillet ".[ { Rounded Pipe Ends,
s .*| 1 see Drawing D-61 —/ |
g ‘ol Elevation shown |
2| o 2 g on plan | /
o | 3 g 12:1 | J
m .. ...................
B O T N -
_ I '
Vpw , —38mm(1 1/2" typ.)
_ 914mm (3'-0") (\T - 1 1.0m (3-3 1/2") )! .
4-#13(#4) around
pipe opening
SECTION A-A SECTION B-B
NOTES LEGEND ON PLANS
1. See Standard Drawing D—-11 for additional notes and details. -
2. When V exceeds 1.2m (4'), steps shall be installed — 10
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1. Concrete shall be 332 kg/M® —C—22Mpa (560—C—3250)
2. Al reinforcing shall be #13(#4) bars. All vertical and
horizontal tie bars @ 457mm(18”) maximum spacing.

/20mm(3/4) Chamfer {,F /20mm(3/4) Chamfer
il i B
13
£ £ £
I ! © TS D @ |
il (vl_l_ 2 I l_l_
_LF | I I | FrT
;[— _l_ ——I I-— D (305mm ) Min)
® L ® |
1
£ £
§ FRONT ELEVATION ,,OE, FRONT ELEVATION
o~ SINGLE HEADWALL N DOUBLE HEADWALL
230mm (9")—{Hl—
Rs’ounded PiDpe Ends : I Qy
ee dwg. D-61 | 7 ”
191mm(7 1/2°) —~| 191mm(7 1/2)
11
610mm
(2-07)
SECTION, SINGLE &
DOUBLE HEADWALLS
D ’ SINGLE DOUBLE
L S’teeﬁbs cuc%ncrete L kgSteelLbs. . u(3onr1lcreteY
300mm(12") | 813mm(2'-8") | 1.52m (5-0") [15.9 (35) | 0.46 (0.60) | 2.44m (8'-0") | 22.7 (50) 0.72 (0.94)
375mm(15") | 889mm(2’-11") | 1.83m (6'—0") 181 (40) [ 057 (0.75) [ 2.90m (9'-6") | 27.2 (60) 0.89 (1.17)
450mm(18”) | 965mm(3'-2") | 2.13m (7-0") [22.7 (50) | 0.70 (0.91) | 3.20m (10'-6") | 34.0 (75) 1.03  (1.35)
525mm(217) | 1.04m (3'-5") | 2.29m (7-6") | 27.2 (60) | 0.78 (1.02) | 3.51m (11'-6") 40.8 (90) 116 (1.52)
600mm(24”) | 1.12m (3'-8") [ 2.59m (8'-6") | 34.0 (75) | 092 (1.20) | 3.81m (12-6") 454 (100) [1.32 (1.72)
675mm(27") | 1.19m (3'-117) | 2.90m (9'-6") | 38.6 (85) | 1.06 (1.39) | 4.27m (14'-07) 52.2 (115) [1.53 (2.00)
750mm(30") | 1.27m (4-2") | 3.05m (10'-0")| 386 (85) | 1.16 (1.52) | 457m (15'-07) | 57.2 (126) [1.69 (2.21)
825mm(33") | 1.35m (4-5") | 3.35m (1°-0") [ 45.4 (100) | 1.32 (1.73) [ 4.88m (16'=0") | 59.0 (130) [1.85 (2.42)
900mm(36”) | 1.42m (4-8") | 3.65m (12-0") | 47.6 (105) | 1.49 (1.95) | 5.18m (17'-0") 658 (145) [2.03 (2.65)
975mm(39") | 1.50m (4-11") | 3.81m (12'-6") | 59.0 (130) [ 1.60 (2.09) | 5.49m (18'-07) | 771 (170) [2.20 (2.88)
1050mm (42°) 1.57m (5=2") | 4.11m (13-6") | 63.5 (140) | 1.79 (2.34) | 5.79m (19-0") | 84.0 (185) [2.39 (3.13)
1150mm (45")] 1.65m (5'-5") | 4.42m (14-6") | 68.0 (150) | 1.99 (2.60) | 6.10m (20'-0") | 885 (195) |2.58 (3.38)
1225mm (48") 1.73m (5'-8") [ 4.57m (15-0") | 726 (160) | 2.10 (2.75) | 6.40m (21"-0") 90.7 (200) |2.78 (3.64)
1300mm (51")] 1.80m (5'-11") | 4.88m (16'-0") | 81.6 (180) | 2.32 (3.03) | 6.86m (22-6") | 102 (225) |3.07 (4.02)
375mm (54")| 1.88m (6'-2") | 5.18m (17'-0") [ 86.2 (190) [ 2.53 (3.31) | 7.16m (23'-67) | 109 (240) | 3.29 (4.30)
NOTES

LEGEND ON PLANS

=

[CIRCULAR PIPE]
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ELEVATION — DOUBLE HEADWALL

» 457mm(1°-6")
p 20mm(3/4") Chamfer—

i)

)

F_f_f_f_f :_IF_T

T
-Il-o—l—-!——l-

—4
| ] |

L"-F hﬁ)wwzm

L

f——.
203mm(8)— |

ELEVATION — SINGLE HEADWALL

.

)

ﬁjl —£203mm(8')

230mm(9")—{ 1]

190mm(7 1/2 )~ Hk

!
L]

8656mm
(2'-10"

SECTION, SINGLE &
DOUBLE HEADWALLS

-190mm(7 1/2")

C.S.P. ARCH SIZE

Metric (inches)

SINGLE

DOUBLE

Metric  (ft/in)

H

L
Metric (ft/in)

Steel

Concrete
cu m C..

L
Metric (ft/in)

Steel
kg

Concrete
cum C..

450mmx275mm_(18x11)

787mm (2-7)

1.68m (5-6)

16.8 (37)

490 (0.64)

2.44m (8-0")

23.6

.700 (0.91)

438NNN
INIMVYQ

e-a

3100 9¥Z6L 30y uosJadiipyd

goozlols

J3LLINNOD SQMVANVLS TVNOIO3Y
09310 NVS 3HL A8 Q3AN3INNOO3Y

525mmx375mm_(21x15)

889mm (2—-11)

1.98m (6—6

20.4 (45)

612 (0.80)

3.05m (10'-0"

27.2

940 (1.22)

600mmx450mm_(24x18)

965mm (3-2)

2.29m (7-6)

22.7 (50)

734 (0.96)

3.51m (117-6")

31.8

1.11 (1.45)

700mmx500mm_ (28x20)

1.02m

(3—4)

2.59m (8-6)

27.3 (60)

860 (1.12)

4.12m (13'-6")

40.9

1.35_(1.76)

875mmx600mm (35x24)

1.12m

(3-8)

3.20m (10—6)

38.6 (85)

1.13 (1.47)

4.72m (15-6")

54.5

1.66_(2.16)

1050mmx725mm (42x29)

1.24m

3.81m (12-6)

50.0(110)

5.49m (18=0")

65.8

1.97 (2.57)

1225mmx825mm (49x33)

1.35m

4.42m (14-6)

59.0 (130)

6.40m (21°-0")

77.2

2.40 (3.13)

1425mmx950mm (57x38)

1.47m

(4-10)

5.18m (17-0)

70.4 (155)

7.47m (24'-6")

95.3

2.96 (3.86)

1550mmx1050mm(64x43)

1.60m

(5-3)

5.79m (19-0)

79.4 (175)

8.23m (27'-0")

104.4

3.38 (4.42)

1 775mmx1175mm(71x47)

1.70m

(5-7)

6.40m (21-0)

88.5(195)

9.14m (30'-0")

115.7__(255)

3.90 (5.09)




254mm
(10")

-

A== l_ D/2 (305mm (1°) min)
£

| | S

/_ M

I

(1'-0")

P Rounded Pipe Ends,
: / See Drawing D-61

Z

<
| L | |._.|B
| A | |
DOUBLE PIPE SECTION A-A
ELEVATION
A<—|
|
| L |
| A | |
SINGLE PIPE
ELEVATION
SINGLE DOUBLE

D A B H L Concrete L Concrete
mm in. Jmm ft/in. | mm f/in. | m ft/in. | m f/in. |k CY. | m ft/in. | kg C.
300 (12) | 610 (2-0") | 305 (1'-07) | 1.22 (4-0") | 1.22 (4-0") 345 (0.45) | 1.73 (5-8") | .475 (.62)
375 (15) | 610 (2=07) | 330 (1=1") | 1.30 (4-3) | 152 (5-0") |.482 (0.63) | 216 (7-1") | 650 (:85)
450 (187) [ 610 (2-0°) | 356 (1-2") | 140 (4-6") | 1.83 (6-0') 635 (0.83) | 259 (8—6") | .860 (1.12)
600 (247) | 762 (2'-6") | 432 (1'-5") [ 1.68 (5-6") | 2.44 (8-0") |1.18 (1.54) | 3.45 (11'-4")| 1.60 (2.09)
750 (30°) | 762 (2=67) | 533 (1-9') | 1.83 (6-07) | 3.05 (10-0")]1.85 (2.41) | 432 (14-2)| 2.50 (3.26)
900 (36") [ 914 (3-0") | 610 (2'-0")] 213 (7-0") | 3.66 (12-0")]|2.86 (3.74) | 5.18 (17-0%)| 3.87 (5.05)

NOTES LEGEND ON PLANS

1. Concrete shall be 332 kg/M®>—-C—22Mpa (560—C—3250).
2. Exposed corners shall be chamfered 19mm (3/4").
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A<—-|

S/2 (305mm(1’) min)

le—

Rounded Pipe Ends,

2. Exposed corners to be chamfered 19mm (3/4).

Eg see Drawing D-61
H
e | -
<
L
A=
DOUBLE PIPE SECTION A-A
ELEVATION
A<—\
L
A ==
SINGLE PIPE
ELEVATION
C.S.P. ARCH SIZE SINGLE DOUBLE
A B H L Concrete L Concrete
Metric  (inches) [mm ft./in. |mm ft./in. [m ft/in. [ m f [cum CY. |m ft/’n cwm CY
450mmx275mm (18x11) | 610 (2'-07) [ 356 (1-2") |1.19 (3 11) 1.83 (6) | 064 (0.83) [2.21 (7-3") [0.75 (0.97)
525mmx375mm (21x15) [ 610 (2'-07) | 406 (1'-4") |1.24 (4-1") [213 (7) | 0.83 (1.08) |2.95 (9'-8") [1.12 (1.46)
600mmx450mm (24x18) | 610 (2-0") | 457 (1'-6") |1.32 (4-4") |2.44 (8) | 1.08 (1.41) |351 (11-6") |1.52 (1.98)
700mmx500mm (28x20) [ 762 (2'-6") | 508 (1'-8") [1.52 (5'-07) [2.74 (9) | 1.51 (1.97) |3.81 (12'-6") |2.04 (2.66)
875mmx600mm (35x24) [ 762 (2-6") | 610 (2'-0") [1.63 (5'-4") [3.05 (10) ]| 1.96 (2.56) |4.37 (14-5") |2.76 (3.60)
NOTES LEGEND ON PLANS
1. Concrete shall be 332 kg/M®—-C—22Mpa (560—C—3250) _—
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305mm(1’) | = l 305mm(1’)
lop—— = j = =% 1-#13(44) —F58 .
I — _f_ —\ L |#13(#4)@305mm(127) )
A | —~ | ;\ ;r:;\
) Qe
L.l w E _ \ Lc_n_n_.n__n.l_n. v
r |1l |8 A SECTION A-A
L W E \/ N
—~ = N @
203mm(8”) PLAN ,L@f“
U TYPE WING TYPE
B 203mm(8")
iy
E~ I" o 2-#13(#4) WING_ WALL
5o 1_ 2N REINFORCING
=gt A ) - S
76mm(3”") 76mm(3") < oo
) o .
= | HE £
LR 8
L g T £
. 3 i ©
2-J13(f4) —FF t* : u,\E)',I_
Detai ¢ §13(F4)0305mm(12") it
etai 13(#4)@305mm(12" f—
s 14134 T o)
ELEVATION SECTION B-B ALT. DETAIL C
DIMENSIONS DOUBLE PIPE DOUBLE PIPE
%’F‘ UTYPE | WING TYPE UTYPE JWING TYPE
W W
PPE| L E F
CONC.STEEL [CONC.|STEEL CONC.STEEL [CONC.[STEEL|
Metric [450mm| 689mm (381mm| 571mm [610mm 0.43kg 16kg 0.49%kg 20kg 0.63kg 24kg 10.69%kg| 28kg
us | 18" |23 1/8"| =37 | 1-10 1/2" [ 2-0" P.55yd 35b 063y 43b | o, 082y 53b 0.90yd 61l
Metric |600mm| 962mm [533mm| 800mm |762mm[0.61kg 22kg 0.72kﬂ 28kg 3 1.0kg| 34kg | 1.1kg | 39kg
Us | o4 |3-17/8"|1-9" | 2-71/2" | 27-6" 0.79%d 47 P93yd 60 | = [1.22yd 73 [1.36yd 86ib
Metric |750mm| 1.24m [686mm| 1.03m  [914mm|.B1kg| 33kg |1.0kg| 39kg g 1.3kg [ 50kg | 1.5kg | S6kg
us_ | 30" |4-05/8"| 2-3"| 3-4 1/2" | 30" [1.05yd 711 [1.2%yd 85 | S5 [1.66yd100Ib[1.92yd] 123
Metric [900mm| 151m [838mm| 1.26m | 1.07m [1.02kq 4Okg [1.30kg[52kg| <@ [1.70kgl 62k [1.95kqg| 74kg
us | 3 (411172 2-97 | #-11/2" | 3-6" 1.33yd 88 [1.6%d1141p .19yd 1361b [2.55yd 1621b
NOTES:

1. Concrete shall be 332kg/M> —C—22Mpa (560—C—3250)
2. Exposed corners to be chamfered 3/4 (19mm).

3. Multiple pipes to be set a distance of D/2, with a 305mm(1’) minimum between outside diameters of pipes.

4. Top of headwall shall be placed approximately parallel to profile grade when the grade is 3% or more.

5. Skewed pipes: Dimension W

to be increased in width or length due to skew or multiple pipes.

6. For pipe wall thickness greater than 76mm(3") use alternate Detail-C.

LEGEND ON PLANS

—( =€
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203mm(8”

203mm(8") ||

U TYPE

Varies

& #16(#5)@305mm(12"

2-#16(#5)
16(#5)@

305mm(12” 152mm(6") LY |305mm(127)
N r—* ———
—H £
7emm— ) $ SECTION A-A E%
(3") o 6mm o~
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TABLE OF DIMENSIONS AND QUANTITIES
FOR DRAWING D-35A

DMENSIONS SINGLEPIPE DOUBLE PIPE

o U TYPE WING TYPE U TYPE WING TYPE

e | L e | F | W CONC__TEEL | CONC.JTEEL | W | CONC. BIEEL CONC. | STEEL

C.Y. |LBS. CY. | LBS. C.Y. LBS. C.Y. LBS.

Metric {1050mm| 1.10m | 610mm| 914mm| 1.22m [1.20 cu m|53.1 kg | 1.46 kg | 61.3 kg 21 cum|862kg|25cum |97.1 kg
Us. | 42" [3-71/4| 2-0"| 3-0"| 4-0" [1.57 CY. |117b | 190 CY.| 135 Ib 260 CY. [190b | 316 CY. | 214 b
Metric |1200mm| 1.37m |762mm | 1.14m| 1.37m [1.51 cu m|70.0 kg {1.90 cu m|84.0 kg 262 cum [115 kg {311 cum| 131 kg
US. | 48" | 4-6" | 2-6"| 3'-9"| 4-6"[1.97 CY. |153 Ib [2.48 CY. |184 Ib 343 CY. | 252 b |4.06 CY. | 288 Ib
Metric [1350mm( 1.65m | 914mm 1.37m| 1.52m [1.85 cu m|86.2 kg|2.35 cu m{112 kg | £ [3.25 cu m | 145 kg |{3.87 cu m | 176 kg
US. | 54" |5-4 7/8°| 3-0"| 4-6"| 5'-0"[241 CY. [190 Ib [3.07 CY. |246 Ib § 424 CY. [ 319 b |506 CY. | 368 Ib
Metric [1500mm| 1.92m | 1.10m| 1.60m| 1.68m [2.21 cu m{109 kg 287 cu m[134 kg | 3 [340 cum|175 kg 472 cu m| 201 kg
US. 60" [6'-3 3/4°"| 3'-6"| 5'-3"| 5'-6"[2.88 C.Y. [239 Ib [3.75 CY. [294 Ib % 513 CY. | 3861 [ 617 CY. | 442 b
Metric |1650mm( 2.20m | 1.22m| 1.83m| 6'-0"|2.59 cu n1r134 kg [3.46 cu m[162 kg | & |4.65 cu m| 206 kg [551 cu m | 234 kg
US. | 66" |7-21/2"| 4-0"| 6'-0"| 6'-0"[3.38 CY. {294 Ib |452 CY. |356 b | < |6.08CY. |4541b |7.20CY. | 516 b
Metric [1800mm| 2.47m | 1.37m| 1.80m| 1.98m| 3.0 cu m|167 kg [4.22 cu m|190 kg 5.44 cu m| 237 kg | 6.35 cu m| 267 kg
US. | 72" |8-13/8°| 4-6"| 6'-9"| 6'-6"| 393 CY.[368 Ib | 552 CY. [417 b 711 CY.[5221b | 830 CY. | 588 b
Metric [1950mm{ 2.74m | 1.52m| 2.29m| 2.13m (345 cu m|202 kg 5.13 cu m{229 kg 6.27 cu m| 270 kg |7.27 cu m| 315 kg
US. | 78" | 9-0" [ 5-0"| 7'-6"| 7-0"[4.50 CY. [444 Ib [6.70 CY. [503 Ib 8.20 C.Y.| 595 Ib |9.50 Ib 693 Ib
Metric [2100mm{ 271m [ 1.68m| 2.51m| 2.29m {399 cu m{245 kg [6.24 cu m|281 kg 7.27 cu m| 312 kg {8.26 cu m| 357 kg
us. 84" 910 3/4"| 5'-6"| 8'-3"| 7'-6"| 521 CY.|540 b | 815 CY. |619 Ib 9.50 C.Y. | 687 Ib [10.80 C.Y. | 786 Ib

Note: Dimensions E and L apply to wing type only.

NOTES:

1.Skewed Pipes: Dimension W to be increased to take care of increased width or length

due to skew of multiple pipes.

2.Tops of headwalls, on grade culverts, shall be placed parallel to profile grade when the
grades are 3% or more.

3.Concrete shall be 560-C-3250

4. Exposed corners shall chamfered 20mm.

5.Multiple pipes shall be set a distance of D/2, with a 17 minimum, between outside
diameters of pipes.

6.For pipe wall thickness greater than 75mm use Alternate Detail-C.

LEGEND ON PLANS
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19mm(3/4" ) Chumfer

1. Concrete shall be 332 kg/M®> -C—22Mpa (560—C—3250).

2. All reinforcing steel #13 (#4) bars. All vertical and horizontal tie
460mm (18”) maximum spacing.

3. When multiple pipes are used, the distance between pipes shall be D/2

(300mm (1’) min.). The dimension L/2 is from the center of the pipe
to the end of the headwall as shown.

bars

3/4D L/2 L — Rounded pipe ends,
—={ [=—127mm(5" = { ’ see Std Dwg D-61.
N = [FT 1 1
F 5 ﬁ
l_L_ D {\ﬂ'v _H
o
HINA )1 | 1| 3 ||
e E— p— < [ e — _
Corner Steel f P r r 1 1 - E T Ifa 1) 4
Detail  190mm(7 1/2 ” __ }-—191mm(7 1/27) 3 191mm(7 1/2)—'|__"_ I-—190mm(7 1/27)
229mm(9 H— 230mm(9")
610mm 610mm
-0 pvaTiON SECTION (2'-0")
LENGTH OF W
D H L/2 965mm (3'=4") | 1.47m (4'-10")[1.93m (6'=4") [2.39m (7'-10") | 2.85m (9'-4")
Steel Conc Steel|l Conc Steel Conc | Steel Conc Steel Conc
300mm (813mm|762mm|22.7kg [0.61cu m|27.3kg[.750cu m| — — — — — —
12" |2'-8" |2'-6" [50Ib |0.79 C.Y. | 60Ib |0.98 C.Y.| — - = — — —
375mm (889mm |914mm| 25.0kg|0.70cu m |30.0kg |.850cu m| — — — — - —
15" |2'-11"| 3'-0" |55Ib |0.91 C.Y.| 65Ib 1.11 CY| — — — — — —
450mm {965mm | 1.07m [ 30.0kgl796cu m | 34kg |.956cu m — — — —
18" -2 3'—6" |65b "[1.04 C.Y. | 75Ib" | 1.25 C.Y.| — — — — -
525mm(1,04m |[1.14m | 34.0kg|.880cu m|(40.9kg|1.04cu m| — — — — — —
21" |3-5" |3'-9” |75lb "f1.15 C.Y. | 90Ib "|1.36 C.Y.| — —_ — — — —
600mm (1.12m [ 1.30m |38.6kg[990cu m |45.4kg|1.16cu m|50.0kg| 1.33cu m| — — — —
24" |3'-8" | 4'-3"|85lb |1.29 C.Y.|100lb [1.51 C.Y.|110lb | 1.74 C.Y.| — — — —
675mm (1.14m |1.45m |40.9kg|1.10cu m|47.7kg|1.28cu m(52.2kg[1.91cu m| — —
27" |3'-117 | 4'-9" |90b |1.44 C.Y.[105Ib |1.67 C.Y.[115Ib |1.91 C.Y.| — — -
750mm [1.27m |1.52m |43.0kg[1.19cu m|50,0kg {1.38cu m|54.5kg|2.05cu m|61.3kg[1.75cu m —
30" |4'-2" |5°-0"{95lb [1.55 C.Y.[110lb |1.80 C.Y.|120lb | 2.05 C.Y.|135Ib |2.29 CY —
825mm|1.35m | 1.68m |47.7kg |1.31cu m[54.5kg |1.51cu m|61.3kg|2.23cu m|68.0kg|1.90cu m| — —
33" 14'-5" |5-6” [105Ib {1.71 C.Y. |120Ib |1.97 C.Y.{135Ib | 2.23 C.Y.{150Ib |2.48 C.Y.]| — —
900mm|1.42m |[1.83m |50.0kg [1.44cu m|56.7kg [1.65cu m [ 63.5kg|2.41cu m|70.3kg[2.05cu m| 77.2kg | 2.26cu m
36" |4'-8" |6'-0" [110Ib [1.88 C.Y. |125Ib |2.15 C.Y.[140lb |2.41 C.Y.[155b |2.68 C.Y.| 170lb | 2.95 C.Y.
975mm [1.25m [ 1.90m | — — 68.0kg [1.75cu m[77.2kg[2.56cu m[84.0kg|2.T8cu m[ 90.8kg [2.39cu m
39" |4'-11"]6'-3 — — 150Ib_]2.28 C.Y.|170ib | 2.56 C.Y. 185Ib 2.84 C.Y.| 200Ib [3.12 C.Y.
050mm(1.58m | 2.06m| — — 70.3kg |1.85cu m|[79.4kg|2.76cu m|86.2kg|2.34cu m| 95.3kg |2.56cu m
42" |5'-2" 16'-9 - — 155lb [2.42 C.Y.[175lb |2.76 C.Y.[190Ib |3.05 C.Y.| 210lb | 3.34 C.Y.
1125mm|1.65m [ 2.21m| — — — — |81.7kg|2.97cu m|90.8kg[2.50cu m| 97.6kg |2.73cu m
45" [5'-5 7-3"| — — — — 1180Ib |2.97 C.Y.|200lb [3.27 C.Y.| 215lb | 3.57 C.Y.
1200mm1.73m | 2.29m| — — — | 86.2kg|3.13cu m|98.0kg|2.63cu m| 105kg |2.87cu m
48" |5'-8" |7-6"| — — — 190ib [3.13 C.Y.[216lb |3.44 C.Y.| 230Ib | 3.75 C.Y.
1275mm(1.80m | 2.44m — — — — 99.8kg|2.81cu m| 107kg | 3.05cu m
51" |5°-11"|8'-0 — — — 220lb |3.67 C.Y.| 235b | 3.99 C.Y.
1350mm{1.88m | 2.59m| — — — — — — 107kg[2.99cu m| 114kg |3.25¢cu m
54" 16'-2" |8-6"] — i — — — — 235lb {3.91 C.Y.| 250lb | 4.24 C.Y.
NOTES

LEGEND ON PLANS
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20mm(3/4") Chamfer.
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Detail  190mm(7 1/2") — I |~ 190mm(7 1/27) '8 1eomm- I F1g0mm
610mm o (7 1/27)(810mm i 774 /27
20" E @)
3
ELEVATION ™ SECTION
LENGTH OF W
A%%T-I L 1.02m (3-47)[1.47m (4'=10")[1.93m (6'-4") | 2.39m (7'=107)] 2.84m (9'-4")
SIZE /2 Steel | Conc Steel | Conc | Steel | Conc | Steel| Conc Steel| Conc.
Metric | 450mm x 275mm |787mm|838mm|22.7kg[.643cu m |27-3kg|.788cu m|31.8KQ [.926cu m[36.3kg|1.07cu m [40.9kg|[1.20cu m
U.S. 187x11" 2'-7" |2’-9” | 50Ib | 0.84 C.Y.|] 60Ib |1.03 C.Y.| 70Ib | 1.21 C.Y.| 80Ib | 1.39 C.Y. | 90Ib |1.57 C.Y.
Metric |525mm x 375mm [889mm|991mm|27.3kg].765cu m [29.5kg[.910cu m|34.0kg [1.06cu m[40.9kg[1.21cu m [54.4kg[1.36cu m
U.s. 217x15" 2'-11"13’'-3" | 60Ib | 1.00 C.Y.| 65Ib [1.18 C.Y.| 75b |[1.38 C.Y.] 90Ib | 1.58 C.Y. |[100Ib |1.77 C.Y.
Metric | 600mm x 450mm [965mm]|1.14m [27.3kg|.818cu m|31.8kg|1.00cu m|36.3kg [1.17cu m43.1kg|1.33cu m [49.9kg|1.49cu m
Us. | 24"18" 3-2"|3-9” | 60ib | 1.07 C.Y.] 70Ib }1.32 C.Y.| 80lb [1.53 C.Y.] 95Ib {1.74 C.Y. [110ib [1.94 C.Y.
Metric [ 700mm x 500mm | 1.02m | 1.30m [31.8kg|.964cu m |36.3kg|1.13cu m|40.9kg |1.29cu mM45.4kg|1.45cu m [52.2kg|1.62cu m
US. | 28%20" 3'-4" |14-3" | 70Ib | 1.26 C.Y.] 80Ib |1.47 C.Y.| 90ib |1.68 C.Y.|100Ib |1.90 C.Y. [115Ib|2.11 C.Y.
Metric | 875mm x 600mm | 1.07m [1.35m | 45.36 [1.16cu m |49.9kg|1.33cu m|54.5kg [1.51cu m[63.5kg|1.69cu m [70.3kg|1.85cu m
us. | 35724 3-8" |5'-3" |100Ib | 1.51 C.Y.| 110lb |1.74 C.Y.|[120lb | 1.97 C.Y.{140lb | 2.20 C.Y. [155Ib|2.42 C.Y.
Metric[T050mm x 725mm | 1.25m [1.90m [52.2kg[1.40cu m [59.0kg|1.58cu m[63.5kg [1.77cu m[70.3kg|1.95cu m [77.2kg[2.17cu m
US. | 42"x29" 4'-1"16'-3" [115Ib | 1.82 C.Y.| 130b | 2.06 C.Y.|140Ib | 2.31 C.Y.|155Ib | 2.55 C.Y. |170Ib|2.83 C.Y.
Metric[1225mm x 825mm| 1.35m |2.21m [69.0kg|1.62cu m |65.0kg [1.82cu m|70.3kg [2.02cu m[77.2kg|2.22cu m |[84.0kg|2.41cu m
US. | 49"x33" 4'-5" [7-3" |130b | 2.12 C.Y.| 1451b |2.37 C.Y.|155Ib | 2.64 C.Y.|170Ib | 2.90 C.Y. |185Ib|3.15 C.Y.
Metric[1425mm x 950mm| 1.47m|2.59m [65.8kg[1.93cu m [75.6kg[2.14cu m|79.4kg |2.35cu m[B6.2kg|2.57cu m [93.0kg[2.76cu m
US.| 57°x38" 4'-10"8'-6" [145Ib ] 2.52 C.Y.| 160ib ]2.79 C.Y.|175Ib | 3.07 C.Y.]190Ib | 3.35 C.Y. |205Ib]3.61 C.Y.
Metric|1550mmx1050mm | 1.35m [2.90m |84.0kg|2.21cu m|90.8kg|2.38cu m|97.6kg |2.66cu m|107kg|2.89cu m |114kg|3.11cu m
US. | 64"x43" 5'-3" 19'-6" |185Ib ] 2.89 C.Y.| 200Ib |3.11 C.Y.|215Ib | 3.48 C.Y.]235Ib | 3.77 C.Y. |250Ib|4.06 C.Y.
Metric|1775mmx1175mm | 1.45m | 3.20m [90.8kg|2.49cu m [97.6kg|2.73cu m|107kg |2.96cu m|114kg|3.19cu m [123kg|3.43cu m
US. | 717x47" 5'-7" 10'-6" |200Ib | 3.25 C.Y.| 215Ib | 3.56 C.Y.|235b | 3.86 C.Y.|250b |4.17 C.Y. |270Ib|4.48 C.Y.
NOTES

1. Concrete shall be 332 kg/M® —C—22Mpa (560—-C—3250)

2. All reinforcing steel #13 (#4) bars. All vertical and horizontal tie bars
460mm (18"”) maximum spacing. LEGEND ON PLANS
3. When multiple pipes are used, the distance between pipes shall be S/2
(305mm (1’) min.). The dimension L/2 is from the center of the pipe = - -
to the end of the headwall as shown. T i
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127mm (57 |
__Ar _ ]
: Elev. shown
AN |/on plans
NI
—————— S WX
Stream Bed
>
7 250mm (10") min.
FACE ELEVATION SIDE ELEVATION
PIPE DIAMETER X Y z
300mm (12") TO 600mm (24") 310mm (1"-0") | 610mm (2"-0") | 254mm (10”)
525mm (21”) TO 900mm (36”) | 457mm (1"-6") | 762mm (2"-6") | 305mm (12")
975mm (39”) TO 1200mm (48”) | 610mm (2'-0") 914mm (3’-0") | 305mm (12")
1275mm (51”) TO 1500mm (60”)| 762mm (2'=6") | 914mm (3'=0") | 356mm (14"
1575mm (63") & Larger 914mm (3'-0") | 914mm (3'-0") | 356mm (14")

NOTES

1. A curtain wall shall be used in place of a headwall at culvert ends where
extension of the culvert is considered imminent or, no fill is retained.

2. Concrete shall be 332 kg/M* —C—22Mpa (560—-C—3250) .

3. Keep the pipe—end clear of obstructions to permit easy placing of culvert

extension.
LEGEND ON PLANS
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152mm (67) x 152mm

152mm(6")x152mm(6") _ L4~
- 10/10 WWF )

LEJF,JT_ _

Y/-SSO kg/cu m—C—23Mpa
(560—-C—3250)

Concrete or Air Placed Concrete (optional)l(

I-» c PLAN

152mm (67) —I

N
_\—1 52mm (6"

7

D+305mm)

Min 152mm

610mm _ (6"
. (2’-0" SECTION A-A around pipe
o~ inlet
£
ln ”'
8 1.5D+230mm (97) |o152mm ) |sr;lre': co%nos:tn(i (*‘1.50+230mm (91I '——152mm )
J ! > except f ! =
pt for o=
-‘—4 ? multiple pipe ~
installations
(see note 1) Slope varies
. 2,
'f__ EJNA
—~ ! See note 4. ! 7
= 152mm (67) x 152mm (67) — 10/10 WWF
£ SECTION B-B SECTION C-C
o™
(=]

NOTES

1.

2.
3.
4.

When more than one pipe is used the profile view shown shall hold for the distance across
across all pipe openings. Section A-A and B-B shall be from the outermost pipe. The distance
between pipes shall be D/2 for round and Span/3 for arch pipe. (305mm (12”) minimum).
Culvert shall be cut off even with apron surface when required by the Agency.

Use inlet apron only where a flared and section can not be utilized.

Place weep holes when required by the Agency.
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© Wide Slot
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3D OR 3W
PLAN
Concrete

Chonnelj

2. Rip rap shall be either quar

Endwall (typical)

Design Velocit, Rock T (min)
m/sec (ft/sec)g* Classification
(15'23) No. 2 Backing | 320mm (1.1ft)
(o) (a1 |823mm @70
(31‘221';3 (14 /520 t':,%) 1.1m (3.5f)
(41'2:‘1‘%?) ?10 otol,‘s 1.3m (4.47)
{*{2:?;") 1'(82 tt%':;e 1.6m (5.4ft)

*over 5.5 mps (18 fps) requires special design

D = Pipe Diameter
W = Bottom Width of Channel

5T (min.)

#13 (#4) Bars Flow

-Filter Blanket

Sill, Class
249kg/m® —C—13Mpa (420-C-2000)
Concrete

SECTION A-A
NOTES

1. Plans shall specify:

Ag Rock Class and thickness (T).

B) Filter material, number of layers and thickness.
stone or broken
concrete (if shown on the plans.) Cobbles

are not acceptable.

3. Rip rap shall be placed over filter blanket which ma

be either gbronulur material or filter fabric (woven filter
slit film fabric shall not be used).

See Regional Supplement Amendments for selection

of filter blanket.

Rip rap energy dissipators shall be designated as either
Type 1 or Type 2. Ty{)e 1 shall be with concrete sill;
ype 2 shall be without sill.
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€
S P notch 152mm
n {\ . le— ™
St g —€ ¥ (67) full depth
| L - T A
A i = 1:1 |
L ER| | il
I i S
T it
= > <1
Pipe Collar | 1 I =
(see note 5) e i
bt -
y 4* note 7 LXEnd sil
a b L—203mm @)
L

Note: Riprap not shown.

2-(?13 (#4) rebars horizontal
and vertical around fence
post (typical).
PLAN
g See note 7
— s 7
o 2 x Pipe dia. | €9 |, b , -
£ ] I“L?E"Li% | . 4 x(PiPe) dio. £
5 55 [ min )
8 m HH— — SECTION B-B
/ wil BLHE] it
k) w
g glsix 76mm(3") filet |o] & cutolt wa
N/ L 1% afei Ij © [ 1R
(5% s <} o— |~ 05%_ I_ Channel invert
B yA KJ ¢
Inlet bo RINA AN
127mm (5") l——.,'__ £ L N 1
- ET e~ LMin. thickness
top of slab min of 6 ) E Facing Closs 457mm (187)
above channel invert 203mm (87) o “"\— Light Class 763mm (307)
Filter cloth Ag regate subbase bottom and sides
SECTION A=A 153mm zﬁ_; thick for facing class
NOTES 229mm (9°) thick for light class.
1.D

esign
Equigulent Fluid Pressure (Earth Loading)= 961kg/cu m (60 p.c.f.) Maximum Outlet velocity = 10.7m (35')/s
. Concrete shall be 332 kg/M>-C-22Mpa (560-C-3250)
- Reinforcing shall conform to ASTM designation A615 and may be grade 40 or 60. Reinforcing
shall be placed with 51mm §2") clear concrete cover unless noted otherwise. Splices shall not  be
permitted except as indicated on the plans.
. For pipe grades not exceeding 20%, inlet box may be omitted.

. If inlet box is omitted, construct pipe collar as shown.
. Unless noted otherwise, all reinforcing bar bends shall be fabricated with standard hooks.

. Five foot high chain link fencing, embed post 18" deep in walls and encase with class B mortar.
. In Sandy and Silty soil:
a) Riprap and aggregate base cutoff wall required at the end of rock apron.
b) Filter cloth (Polyfilter X or equivalent) shall be installed on native soil base, minimum of 305mm (1 ft.) overlaps at joints.

NN

CoO~N OO

9. Rip rap and subbase classification shall be as shown on plans. FOR DIMENSIONS, SEE D-41B.
isi RECOMMENDED BY THE SAN DIEGO
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METRIC DIMENSIONS TABLE, FOR STRUCTURE DETAILS SEE D-41A.

Pipe Dio

457Tmm | 610mm 9.14m | 11.0m 12.80m | 14.63m | 16.46m [ 18.29m | 21.95m
Area (sq. m) |.164 292 456 657 893 117|148 182 263
Max. Q (cu m/s)| 504 1.08 1.67 241 3.26 4.28 54 6.68 9.60
L 1.66m 1.80m 213m | 2.82m 320m | 358m | 3.96 4.34 5.03m
H 1.30m 1.60m 190m | 2.21m 24m | 274m | 28/m | 328m | 3.73m
L 2.24m 2.74m 3.25m | 3.76m 42Im | 478m | 528m | 579m | 6.71m
q 99Imm | 1.19m 1.40m | 1.60m 1.83m 180m | 224m | 244m | 282m
b 1.24m 1.55m 1.85m | 2.16m 244m | 2.72m | 305m | 3.35m | 38/m
¢ 71imm | 864mm 1.02m | 1.17m 1.35m | 1.50m | 165m | 1.80m | 21im
d 279mm | 356mm 406mm | 482mm 533mm | 610mm | 660mm | 73/mm | 838mm
e 152mm | 152mm 203mm | 203mm 254mm | 254mm | 305mm | 305mm | 381mm
f 45Tmm | 610mm | 762mm | 914mm 914mm | 914mm| 914mm| 914mm | 914mm
q 635mm | 762mm | 914mm | 1.07m 19m | 1.35m | 1.50m | 1.6Im | 1.88m
Tf 203mm 254mm 305mm
Tb 178mm 241mm 267mm
Tw 178mm 241mm 267mm
Ta 178mm 203mm

IMPERIAL DIMENSIONS TABLE, FOR STRUCTURE DETAILS SEE D-41A.

Pipe Dia (n)] 18 [ 24 [ 30 [ 36 | 42 | 48 | 54 | 60 | 12
Aea (sqft)] 1.7 | 314 | 491] 7.07 | 9.62 [ 1257]1590(19.63 [28.27
Max. Q (cfs)] 21 [ 38 [ 59 [ 85 [ 115 | 151 [ 191 [ 236 | 339
W |5-6"]6™-9"]8-0°]9-3" [10—6" [l"=9" 1 3'-0"}14-3" 16’6
H o [4-3]5-3"]6-3"]7-3"| 8-0"| 9=0"[ 99" 1o’-9‘a 12-3"
U [7-#]9-0jo-87127=4¢] 14'-o"15'-a'|17’—4‘ 19-07 2207
0 |3-3P-1e-7] 5-3 60" 697 7-4° 8-0°[ 93
b |4-17[5-17|6=1"| 7-1°| 8'-0"[8-11f10-0"11"=0 12’9
¢ |[2-4P-1017-4[3-10] -5 4-117 55" [5-11{6-17°
P K T e s s P P S
e |0-6]0-67|0-8" 0-8"[0-1070-107 '-0"| 1™=0°[ -3’
t [1-6"[2-0"[2=6" [ 3-0"] 30" 3-0°] 30" 3-0°] 3-0°
PO I s I e s = e
T 8 0° 17
T T 9 1/7° 101/7
v 7 91/7 101/7
T 7 g
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j=—— Symmetrical about
03 centerline
305mm (-0 == ~— Symmetrical about centerline :—— — -—-——;gr;-r;—ul
—3-#18 (#5) .
See Sec. D-D : — 3-18 (§5) Typ. E é’z%zfif.? i = L3 o E
11 | T ’(\f 5imm (2|
=13 () | | i #3 (#e T b
g 7 i i e I 178mm (77) | [ Pipe Opening
. B s =2 SR B e - (note 1) L 2418 (#5 Jegeh
H13 (#) I y 3-#18 (#5) Typ. e
3-#18 (#5)—
END SILL ELEVATION HEADWALL ELEVATION
3418 (#5) o . ¢ _
4418 (f5)—_\_¢ 305mm (1'-0 )_I .‘_ #13 (#4)@178mm (7°) (note 2) SZ,TQ,E};CGI about
7 1 | F18 H3 -

#13 (- L= ) o203mm (&) [[R_py | =
9203mm (8) »_//?r// N #13(#‘(1)@203')“(8-) N = EE R E A
4-#13 v X note 2 1 See Sec. )
(#4) i ( heny \FT o &0 XA %,
(note 1) A 4413 (#5) 77 l y, 2

D= 413 (#49) —_#18 (5)u D 7 sy
#18 (#5)1 __(note 1) /"~ @203mm (8") (note1) h #18 (#5)—
@305mm N 4 "
(127) / J
#13 (#4) L C P> See End Sill Elev.
@203mm(8") o Note 1
18 (#5)L8203mm(8")
SECTION A-A SECTION C-C
4878T)m #4-@7 (note 1)
lap / ll—l
LJ
NOTES 2-425 (§8) (full ht) :
1. Ploce reinforcing, as noted, at center wall (or slab). SECTION D-D

2. Match location of reinforcing with that in headwall,
end sill and foundation slab.

3. All reinforcing shall be placed with 51mm (2)
concrete cover, unless noted otherwise.
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=
51mm (2") typ. g - !
© O
—| |~=— see Sec. A-A ~
T AN - ————————————— A
$18 (#5) C @ 305mm (12°) (outside face) 'l N }
#13 (}4) @ 305mm (12°) (inside face) = l
; < : |
: Y l
: |
| |
! Pipe opening :
#41_0 245mm (107) (outside face) ! Iy l ] = |
#4 0 245mm (10°) (inside face) : 2-18 (f6) 0. foce E
See Sec. D-D and E \-‘-/ i
Note 1. ! ; |
HEADWALL ELEVATION

¢

Symmetrical about centerline 4—1

see !

— Sec. D-D. 7 ’

— #4 @ 245mm (10) (outside face only)
outside face only \

t—-«—— Symmetrical about centerline

/ 457,“iml #18 (§5) © 305mm (12°) ea. face
(18”/ /

DA

|
7 valf i

[N o RN S 1 | S o RO | 1 O I J

A - J-H -+ -4 i ]
T

$13 (}4) @ 245mm (107) (outside face only)
END SILL ELEVATION

76mm —=
(3" .
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T0mm (2 3/47) cb.

<—J

C =
/—#16 (#5) cont. '

$16 (§5) @ 305mm (12°) (each face)
match location of transverse reinforcing
in foundation slab.

70mm (2 3/47) c.

16 (f5)T0 305mm (12—~ ‘F__# - - IJ_
—Trf 13 (f4) @ 254mm (10)L_____
13 (J4)C0 254mm (10°) "4{‘— 13 (19 0 05mm (12)_— 413 (49) (113')(#& t:ég::)wm
(note 1) - 2419 (#6)’%7‘—2416 #5) r:atch {ml:ationf of
: 1 | ‘orizono reinforcing
#6 (50 ;23:;::1 (9')——-}’ 1‘413 (#4:10 I, // ™ e i -
J
1 #16 (J5)C@ 254mm (10')——1t s1=$13(}4)C0254mm(10) '
' H (note 1) '
VJ /
D 3], — 13 (14 @ 254mm (10) (note 1) / g
49§ tp f.tll‘ —ps o () /TR ey ¥
13 (P)C0 250 (0] Moo e e e ‘::::::::3::7—}:3?‘:3?%
/ I L e ?17?) Z ey || I see na st By
#16 (J5)T@ 305mm (12°) ; (ole 3) lap (note 3)  [1d]
£  Bottom slab ——] J s
SECTlON A-A

Symmetrical about
centerline

i—610mm (207 16 (#5) cont. . ]
$6 (#5){9 305mm (12')\/“
] oo e s P s s g
t o
13 () @ 254mm (10)—=tpqr=— #13 (14) @ 254mm (10) N
(see Sec. D-D) b (see Sec. D-D) 7
bd=—H16 (#5)7@ 305mm (12 D4
b
bd )%
x iBar
d $16 (§5) \vea. face] !
#16 (#5) @ 305mm (12)—"] r1 ‘ Dowels (note 2) #16 (§5) eo. foce : i
L —+ —
- - _JJ
L76mm (3) clr.
SECTION D-D
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— G between baffle

Add $13 (#4) @ 254mm (10°) vertical spacing 213m (7-0) wall and end sill
|

to reinforcing shown (ea. face) $16 (§5)C @ 254mm (107)

4 - G bars
(full ht.)

(18)
SECTION D-D

Pipe dio. (in) | 914mm (36" [1.07m (42) | 1.22m (48) | 1.37m (5¢) | 1.52m (607) |  1.83m (72))
Abar | #16 (# 5) @ 305mm (127) | #19 (§6) @ 305mm (12°) $22 (#7) @ 305mm (127)
Bbar | #16 (} 5) @ 305mm (12°) $19 (§6) @ 305mm (12°)
Cbar | #13 (f 4) @ 305mm (12) #16 (§5) @ 305mm (12°)
D bar #13 (# 4) @ 305mm (127) | #16 (§5) @ 305mm (12") | $19 (#6) @ 305mm (127)
Ebr | #13 (f 4) @ 305mm (12)) 16 (§5) @ 305mm (12°)
Fbar | $13 (§ 4) @ 229mm (97 16 (§5) @ 229mm (9") | #19 (#6) @ 229mm (9")
G bar 22 (4 7) | 36 (§ 1)

NOTES

1. Match location af sidewall reinforcing.

2. Dowels having same size and spacing as wall reinforcing may be used in lieu of continuous
bars at contractors option.

3. Match location of headwall or end sill reinforcing.
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Match back face
of warped wingwall or

Match back

face of warped
wingwall or
229mm (9") min.

Fillet, both
sides of
upstream end,
for all H's

2-#13 (#4), Str, @ 305mm A
2-#13 (#4) @ 305mm+ (12"

13mm (1/2") Exp jt filler
Slope apron to
match channel

229mm (9”) min. j 4\ .
| |
[
305mml
||
Ll_—l_——— —o")!
® Yertica element 'll—T' "610mm| /— 0)
o Q I (2’0" '
S L A
7] /1
g /
@S / II |
/
1 2:1 elemen / ,‘ ql—
I

Toe of slope

5-#13 (#4) T @305mm (127)
3-#25 (#8), Str
13 (#4)

|
|
¥ ! 4|(C
,.\, // ll ~ (*\-
//’ II c T
g 1_element | 40457mm-
5 § 7 nt # Uy Th
? .. ’
ks / NOTE
i/ ! Eletn}cfzntsl arallel to |4
e _ cutoff walls a
~~~~~~ - 7/ Hoant e S| 1]
E71-1/21 o V305mm |}
g Mment e J (1._0..) —
° l____w__ -
g -
=]
g Toe of slope——JL

)

PLAN

#3 #4) T @
305mm (127)

3-#29 (#9)F\JH>‘Ir

3—#13 (#4) —
2- #13(?4)@
305mm

12")

3-#29 (#9)

1

—

—

T - [ [

Headwall or endwall
5-#13(#4) CT @ 305mm (12")

#13 (#4) 1@ 305mm (127),
backface

#13 (#4) J@ 457mm (18"),
front face

#13 (#4)@457mm (18"),
Str, both faces

~~Slope of fill channel

N—3-#29 (#9) [

]
L

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

[ r_-()e

413 (#4)71 @ 457mm (18")

2-#13 (#4)—} D

\‘ I \\\ &
R 190

Front face, bend 813mm

4 (2°’-6") into wall or apron

QZ—#L} (#4) If alternative
Alternative bottom of cutoff wall.

TYPICAL FOR MAXIMUM H >3.05m (10)

bottom is used

J SCutoff wall

TYPICAL FOR MAXIMUM H< 3.05m (10")

END ELEVATION

If at upstream end, fillet is not shown

o c D D
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#13 (#4)22@305mm (12”)—|

#13 (#4)

spacing. Size and length provided by manufacturer.

152mm (67)

mL 7
Stiffening beam

For number & size of
bars see table D—44D.
Extend and hook into
cutoff wall and headwall
or endwall. 1_1/2 Dia

25.4mm

#13 (#4) Spacers @ 305mm (127)
#13 (#4) x 1.52m (5°-0") Dowels @305mm (12"&

clear
1) min.

1

#13 (#4) © 457mm (18")-/‘

For transverse reinf in
in warped wingwall see
see table on pg. D—44D. -

Slope varies

N

WITHOUT STIFFENING BEAM

229mm (9") for Max H 3.05m (10")

#13(#4)@ 457mm (18”)

ctrs

3 (#4) ===

[
I S51m
e
/ 76mm
J\lg\ 305mm (1'=0") for Max H>3.05m (109

:{ 152mm (6”)

559mm (1'—4") for Max < H 3.05m (10°)

610mm
20, w3
#25(#8)-Str _ 257mmin (10"
5—#13 (#4) D@ 305mm (12") —-<} (1,—6") h 13 (#4)—Str
=T AT Min. = 3-#25 (#8) @
Elev a //'#25(#8_)_?“_/— : i e §10mm
T 10m | . S (2-0)
li’/// 13mm (1/2")?:0 i fiter| | 1 I SR
413 (#4)@ P I ! ! L DN (Do R ,7
457mm (18") T BIMM_} 5o9mm ': 305mm(12”) Total 5 I
-3 | /o” [ [
762 . NCHrd 1 S| '
L | (26 Filet = 1/ | || to motch channel —| | R
#29 . | ! . 762mm| [479
(#9) ! = o] ! #1{5 (#4)@457mm (18") (2 _.6) (49)
¢ R D W | ! \ ! /E
Bl — et}
BT NE—— 152mm (6”) = _/{—/ 3 e
o |S |kl . » Const jt S
S8 4o @ swrmm (8 mir— o s — R 80, (55 D] 2
3 TYPICAL FOR MAXIMUM TYPICAL FOR MAXIMUM £5
8 L( H > 3.05m (10") H < 3.05m (10") E_ 2
305mm (1’-0") Cutoff wall 305mm (1'=0") Cutoff wall
PART LONGITUDINAL SECTION
NOTE
RCP shown. Metal pipe similar except eliminate the expansion joint and use hook bolts @ 483mm(197)x

SECTION C-C

610mm (2'-0") for Max H > 3.05m (10")

Where abrasion is anticipated, increase apron thickness to 178mm (77)
minimum to provide 51mm (2") minimum reinforcement coverage.
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152mm (6”), @ Headwall Pipe wall

and @ L/ Fillet, curved to 3-#25 (#8)
Slope varies, 1:1 match pipe 305mm (1'-07)
@ headwall _;\TT\' j
to flat @ L/p —r\ Const jt
IR\ » Warped
. 13 (#4) Dowels L 9 305mm 12”) arp
/ . ,;>\<\\ # Lengiﬁ varies 152mm (6°) ( W'“QWGE}
Warped l af ~ & to match fillet transition, 51mm (2") cl. <Extend wall spacers 51mm# (2") into
wingwall BRI R NN =—102mm(4”) x 102mm(4") headwall or endwall. Rotate if necessary.
. L Ly h . .,-\ . . . .
#13 (#4), 64mm —- é . é RSN 1 Eln \\llvvéicdifec:l( v\cli:eAfobric (Near spring—line, eliminate face
(2-1/2") . LBl e e " oeEaTy — extension and hook rear extension
[,"‘ e E ‘_” S ﬁl outward, if possible.)
Apron
SECTION F—F S SECTION B-B

J\r

Level —|
Elev a —]

AARA!

Toe of slope

ALTERNATIVE WARPED WINGWALL

Use where additional protection to toe of embankment
is required. If at upstream end, fillet is not shown.

5
= 13mm (1/2") Exp jt filler,
u%' where H max > 3m (10) 305mm
g i 1
» e > i
13mm (1/27) Exp jt filler % ! \\ /#13 (#4)@
. _t\r_ £ = ! 259mm (18")
#13 (#4)=@305mm % e . 4"_’4’, A.t’;: AY) ‘A *I152mm
Efl; #13__1/ 229mm (9") 305mm 4 ‘4'-;'- N
S (#4) 381mm (1'-3") (1'-0" ENZ4S
; < s 1'-0" : ‘ 13 (#4)
25 (#8) e Dim is 1'=0" where H ¢ 10" —
Const joint / 6?0n_3r.n‘72_'—0") D o 220 whee 1 > 1o I
DETAIL E
Extend wall spacers 610mmzt (2°)
into headwall or endwall
SECTION A-—-A
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43ENNN
INIMVYA

avrv-a

910Q  9¥Z6l '3°0°Y uossadipyd

"

goo2lols

J3LLINNOD SQHVANVLS TVNOI93Y
00310 NVS 3HL A8 Q3AN3IWNOIIY

x| P
SRS
31512 |5
FRES S
Flalz|S
3 —
lus) n n
< WARPED WINGWALLS — IMPERIAL (All measurements in Feet and/or Inches unless otherwise noted)
“1"R I WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING
alel3 I8 . . , ; ; , A . . o
glsle |2 Eent H gorless | 100 | 12 | 14 | e [ 1 | 200 |IANL | 12 | 14 I 16’ | 18 I 20" | 25' l 30 |35 |4o or more
15k |1& 1/a:1 | Front face reinf | #4@12 [#4@ 7[#50 7[#50 5| #60 6 |#70 7 |70 6 & | No beam. Place 2—#6 in each
sTe TS Rear face reinf | #4@12 | #4012 | #4012 | #4@12 | $4©12 | #4012 | #4@12 g | face along top of T
LleR|g 341 | Front face reinf | 44012 | {4012 [ 4012 [ #4012 [ 4010 [f4@ 8 |f40 6 || 10 wall. [~ A= 1-0
S1& [ ; Rear face reinf | #4@12 | #4@12 | #4@12 | #4@10 | #4@ 7 | #4@ 6 |#50 8 7 B= 9"
1—1/4:1| Front face reinf #4012 | #4012 | f4@12 | #4012 | 4012 | #4012 [ #4012 || 14 Total 6—#6 A= 1—10"
) Rear face reinf | #4@ 8 | #4@ 8| #40 5| #50 6| #6@ 7 |#60 6 [#70 6 16 8=1-0" [a=2—0"
m ; D at Cutoff Wall & 6" 6" [7-1/27] &0 [o-1/27] 1 Pe Total 6-48 [ B= 1'—6"
% o |lo D at Culvert 6" 6" 6 | 8 [o-1/2| 1 [ |20 [ Total 8—49
S |m
>m | o
ol
wcl A - — -
[l Y WARPED WINGWALLS — METRIC (All measurements in Millimeters unless otherwise noted)
Qo § o) WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING
= = | £ Cgment H o ey | 305m | 366m [ 427 | 4.88m | 5.59m | 6.10m [[ AN 5.66m[3.27m}t. 88rm]5. 4. 10m7.62mm[3.14r}10.7m] 12m or more
; (o 1/4:1 | Front face reinf | #130305 [f130178[F160178F160127]F190152[f226175[f220152| [ 1.83m [ No beom. Place 2—f13 in each
o' o ) Rear face reinf | #13@305 |#13@305|#136305|f130305|#130305#130305 |#130305|| 2.43m | foce along top of ['
m=x |4 3/4: | Front face reint | §130305 [F130305(F13305(f130305 f130254 130203 f130152 [5.05m | " | A= 305
o m > : Rear face reinf |#13@305 [#13@305[#130@305]#130254[#130@178[#13€152 |#16©203 B= 229
| 3.66m
> 3 11 /4| Front face reint | F136305 [F136305/F136305/F 30305 #13@305513@305&130305 4.27m Total 6-#19
=0 > | Rear face reinf  |#130203 |#130203(#130127|#160152[#190 178190152 [#220152| 5o
Gz) E 3 D at Cutoff Wal 152 | 152 | 152 | 191 | 203 | 241 | 279mm|[5.40m Totol 6-#22 =405
=" |0 D at Culvert 152 | 152 | 152 | 203 | 241 279 | 330 6.10m [ Total 8—$29
F
> )
= > NOTES:
F E .
(/2] =
(1)

Walls designed for 610mm (2') surcharge; earth density = 55kg / 0.029 cu m (120 # / cu. ft.);

equivalent fluid pressure
that at cutoff wall

16.4kg / cu m (36 #/cu. ft.) Vary D of warped wall
to that at culvert, for maximum H > 3.65m (12').

uniformly from
Dimensions L, W, H, M.




Manhole

frame and B
cover see r
Std Dwg |
M-2 N | 305mm (127)] #13 (#4) around opening
|
“E3 N2 — ™~ Curb Line
0 =
(=3 . } : See note 7
|
A ! |
| |
| ———— -l\ Curb Line
152mm (6%) 1(%’“?

L

Length shown on plan

; Edge of Gutter

#13 (#4) @ 152mm (6"
#13 (#4) @ 305mm (12°)

102mm (4")

Curb Line
S-H3EEZAN™ (0) 0 e
~
>
152mm <
120m (407 | (6" €
¥

=L

13mm (1/2") R

> typ. See note 3
152mm (6") min. ] - UPp-See note .
: Rounded pipe_ends
S | see drawing D-61 i
. ! Elev shown
) 4-#13(#4) around pipe :| on plans |
o518 B S I 124 I
'q »
Said Slope floor 12:1 B . -
tow%rds outlet f’/ﬁ
, Y |
152mm (6 I 152mm (6 -
(®) Determined by pipe () SECTION B-B
size = 1.22m (4') min, 2.44m (8') max.
SECTION A-A
NOTES
1. See Standard Drawings D-11 & D-12 for additional notes and details.
2. Dimension shown becomes 610mm (2'-0") when opening on both sides. Adjust manhole as required.
3. Exposed edges of concrete shall be rounded with a radius of 13mm (1/2") LEGEND ON PLANS
4. When V exceeds 1.22m (4') steps shall be installed. See Standard Drawing D-11 for details.
5. Concrete gutter to match adjacent gutters. P —
6. An expansion joint shall be placed at the ends of the inlet where the curb is to adjoin. E |
7. Provide 6.35mm (1/4") tooled groove in top slab in line with back of adjacent curb. e
8. Maintain 38mm (1 1/2") clear spacing between reinforcing and surface unless otherwise noted.
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TR~ W N\T—’___—
q>=o <
5 .
N2 *
. S
RE| 3
o- .
= Trench Width
1o
§
3}
O
s o o
Q [
[ o *
o N §
S = &
& Rl .
= = Pipe 0.D.
E{; = 203mm (8") min.
< € 305mm (12”) max.
g § o L~ Invert Elevation
o N *
° N
Q 1 o
o S o N
N
,\\//
N
%
X

NOTES:

1. For trenching on improved streets see Standard Drawing G—24 or G-25 for resurfacing details.

19mm (3/4") Crushed Roc

SECTION

2. (*) indicates minimum relative compaction.

—E102mm (4") Clearance (min.)
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ORIGINAL Parkinson|2/95
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Reformatied] | 7. stenton Joa/os| PIPE BEDDING AND TRENCH BACKFILL
FOR STORM DRAINS
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Face of drainage structure Face of drainage structure Face of drainage structure

Concrete pipe Concrete pipe Concrete pipe

VA v Vs vl —N i

BELL END SPIGOT END CUT END

R = Thickness of pipe

Face of drainage structure

Corrugated steel pipe

|
|
|
|
|
|
|
1

\/\

CUT END

R = Inside diameter of pipe
10

NOTE

The rounded areas may be built up of cement mortar or poured in place with the drainage structure.

isi RECOMMENDED BY THE SAN DIEGO
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NUMBER




o {192mm

* (67)

152mm
(67)

152m

152mm|
(6")

—1 (6”) |

76mm (3°) Max gap——.-

152mm (6")
Overlap e
RS _E_——-
RS > =
] LLegE

L A

ELEVATION

152mm (6") Min overlap on each pipe

Finish_smooth with Class C mortar ‘/ _:

NOTES

VR

SECTION A-A

1. Pipe collar does not have to be finished if covered.
2. Concrete shall be332 kg/M3 —C—22Mpa (560—C—3250)
3. Where gap exceeds 76mm (3”) but is not more than 152mm (6" )

an internal form shall be used.

LEGEND ON PLANS

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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A

L

152mm (6") min—j f‘?;

= |

'!
4

I

|

|
-

I

I

PLAN

HA
X~
-

I X

P
S N Y

SKEWED CONNECTION

l——102mm (4")

/‘T

N[>

Rounded pipe ends,

I

__.I__

4

PLAN

L 102mm (47)
min

b s N 4
|

~—152mm (6") min

~~

!
E
£s
N
v

min

0"
~—

Nl

X_Rounded pipe ends,

|

]
/“ .stt.ee druwmg“D—(‘i.L'“ j
1

3/8 D
g
£
& e
©E
NOTES

SECTION A-A

)/ see drawing

O

—61.

N

hily

3/8 D

102mm (4")

min

SECTION B-B

1. The end of connecting pipe shall not project into the waterway of the larger pipe.
2. The larger pipe shall not be less than 610mm (247) ID.
3. The smaller pipe shall not be more than 2/3 the size of the larger pipe.
4. Concrete shall be 279kg/M> —C—14—Mpa (470-C-2000).

LEGEND ON PLANS

=

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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332 kg/M>-C-22Mpa 2%
(560—C—3250) i
Concrete or Air Placed Concrete. | When depth exceeds
Reinforced with 152mm (6") x 152mm | 2.44m (8'~0%) mox| 91|4mm (3'-0") geeP
(6") — 10/10 gage w.w.f. ™ see note 5 | holes must’ be added at
3.05m (10°) on centers.
TYPICAL SECTION (see detail)

NOTES

1.
2.

%

%—— Fence (see note 4)
7,

4.76mm (3/16") premolded joint material or

3.20mm (1/8") sawed joint.\

WEAKENED PLANE JOINT

6.35mm (1/4") galv.
wire mesh screen

102mm (47) dia plastic weep
holes at 3.05m (10 ft.) 0.C

~— 25.4mm (17)

25.4mm (1”) max. graded filter material
placed a minimum of 457mm (18")
each side of weep hole.

Premolded Joint Material

~—13mm (1/2

"
1
j

{_

Optional Construction Joint 38mm (1-1/2") —
EXPANSION JOINT

A.C. or clay pipe may be substituted for plastic pipe at weep holes.

Weakened plane joints shall be placed every 3.66m (12’) to 4.57m (15’). Expansion
joints shall be placed at all changes of section and at ends of curves.

Cutoff walls shall be constructed at each end of the channel along the full width of

3.
section. See Standard Drawing D-72.
4. Chainlink fence shall be as required by Agency. LEGEND ON PLANS
5. For bottom widths greater than 2.44m (8 feet) see Standard Drawing D-71. ______
6. Reinforcement shown is minimum. s D i
isi RECOMMENDED BY THE SAN DIEGO
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—y

2| Elev. shown
s| on plans
NS 7. 102r:1m S S \
27 (&) § &
332 kg/M® —C—22Mpa N | 2% 2 2 74

(560-C-3250)
Concrete or Air Placed
Concrete. Reinforced with
152mm (6”) x 152mm (6")
— 10/10 gage w.w.f.

= :

I'Width shown on plan !
N
TYPICAL SECTION

102mm (4’8 dia. plastic weep
holes @ 3.05m (10’) C.C.

508mm (20") radius
L\
76mm(3") \ < 7 4«

Optional Construction Joint

~—152mm (67)

wire mes

DETAIL A

S 4.76mm (3/16") 152mm (4") dia
T Premolded Joint plastic weep ,
Premolded joint  E Material or E . holes @ 3m (10)
material ——\ = 3.20mm (1/8") &=  OC.
‘ Sawed Joint i

 C—

WEAKENED PLANE JOINT

(
38mm ——_' ﬁ
(1-1/27)
EXPANSION JOINT

NOTES

1. AC. or clay pipe may be substituted for plastic pipe at weep holes.

2. Weakened plane joints shall be placed every 3.66m (12') to 4.57m
(15). Expansion joints shall be placed at all changes of section and
at ends of curves.

3. Cutoff walls shall be constructed at each end of the channel along
the full width of section. See Standard Drawing D-—-72.

4. Chainlink fence shall be as required by Agency.

5. Reinforcement shown is minimum.

\_) L See petai A

%When depth exceeds

305mm (1ft.) min.

25.4mm (17) max.
graded filter material

6.35mm (1/4") galv
screen

CONTINUOUS DRAIN

ry

914mm (3'-0") weep
holes must be added at
3.05m (10°) on centers.
(see detail)

Open Butt Joint
305mm (1") min.

£ 25.4mm (17) max.
€ ~ 9graded filter material
O

ALTERNATE

LEGEND ON PLANS

isi RECOMMENDED BY THE SAN DIEGO
Revision |By| Approved [Date | ¢ 5\ DIEGO REGIONAL STANDARD DRAWING | REGONAL STANDARDS CONMITTEE
ORIGINAL Kercheval[12/75
Add Metric T. Stanton |03/03 2% 3lotf2003
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NUMBER -
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—>| l<— 152mm (67)

Lined Channel,
see Standard
Drawing D-70 &
D-71

ELEVATION

Flow line of channel

e

e s ;::{
E S .
<3 IS -

254mm (10")
[——

——
min
SECTION A-A
LEGEND ON PLANS

NOTES L

1. Thickness and wall depth shall be as shown on plan. )I""

2. Reinforcing in cut off wall shall be the same as that required in channel. T T T

3. Concrete shall be 332 kg/M*—C—22Mpa (560-C—3250). !
Revision 1By| Appro Da RECOMMENDED BY THE SAN DIEGO
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7 A
FeZ "1 |
I é‘f‘,'é [
- -

-—t-—t— - -+
—————————— -——-H——E———-— |
I Ele I

Rounded pipe ends,
See drawing D-61

NOTES:

ELEVATION

1. Concrete shall be 332 kg/M> —C—22Mpa (560-C—3250).
2. Pipe shall connect to channel as high as possible.

3. The maximum angle of connection is 60° downstream.
In no case shall a pipe angle upstream.

P

Maximum angle of connection
Direction of flow

LEGEND ON PLANS

PIPE TO CHANNEL CONNECTION

isi RECOMMENDED BY THE SAN DIEGO
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Fence

Compacted embankment
Width shown on plan

Fence

N
NJ
gl Elev shown
o MN\ZRZZNNR 3 on plans
81118 | 23
B/
=Y 5‘—?,_
=B 2
Iy =5
i
%%é rrTTTRTES
610mm ASPEEES
(2') min \!~,fg}'.‘.' Selected rock slope protection

Width shown on plan
!

SECTION

NOTE:

The following shall be as required by Agency:
a) Low flow channel

b) Filter blanket

c) Cutoff wall

d) Fence

‘S per Agency requirements

LEGEND ON PLANS

| LRARAE RARAS RRARE RRN

ﬁl....l....l....ln.
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305mm

begin slope rounding

762mm (307) min

(127),
|

Bottom may be

rounded at the option

of the contractor.

TYPE A

305mm (12") 6

152mm
10mm (24"min)

begin slope roundipg

)
|

152r'|;nm
(67)

3"279kg/M-C—14—Mpa (470-C—2000)
concrete or 76mm (3") 17 Mpa (2500psi),
air placed concrete with

38mm (1-1/2") x 38mm (1-1/27)
17 gage stucco netting.

TYPE B

152mm

914mm (3’) min (6"

BROW DITCH
o
£ g
£ £
o a
S l510mm , . 152mm 2 1610mm
% | 2min 1.42m (5') min (6" < | (2)min
£ e o g n
2| min 3
o)

152

Bottom may be rounded at
the option of the contractor.

NOTES

TYPE C

Cut or Fill Slope

3" 470-C-2000 concrete or

3" 2500 psi, air placed concrete

with 38mm (1 1/2")x38mm (1-1/2")
17 gage stucco netting.

TERRACE DITCH

TYPE D

1. Longitudinal slope of lined ditch shall be 2% minimum.
2. Over slope down ditches shall employ 152mm (6) thickened
edge section at both sides of ditch.

LEGEND ON PLANS

— 2 ———» 4
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g g 2 ?S,? METRIC TABLE — SPANS UP TO 1.22M (all measuements in millimeters unless otherwise noted).
HEE
“|5|2|s SPAN 610 1.52m
< HEIGHT 6101610 1.22m 610 914 1.22m 1.92m
: ; %%’ STRENGTH CLASSIFICATION Al A C B BlAlBlc|[D[AlB[C]|D
glg|g|s MAX_FILL OVER TOP 1.68m_ | 965 1.27r] 305 | 686 686 | 279 [ 660 | 889 J1.17m 279 | 635 | 889 [1.17m
818 (2(&] [[Top Slab T 152 | 159 29 203 203 | 191 ] 203 | 241 [ 267 [ 191 [ 203 [ 241 | 97
sle1=ls| [3[Bottom Siab T2 152 | 159 9 203 203 [ 152 | 203 | 254 | 273 [ 152 [203 ] 254 [ 113
SISISIE Sidewalls T3 152 [ 152 152 152 152 [ 152 [ 152 [ 152 | 152 [ 152 [ 152 [ 152 | 152
e | .. [Size Bar " 13113 19 16 16 [ 16 | 16 | 19 | 19 [ 16 | 16 | 19 | 19
o 3 ., [Spacing 89 | 89 127 102 102 [102 [ 102 | 127 [ 114 102 {102 | 127 [ 114
> o Length 965 [1.27m 1.57m1.9m{1.9m}1.9m{1.9m{1.9m|{1.9m[.88m{!.88m 1.9m[1.9m[1.88m.88m
< 5 |"d” Dist. | Top_Slab-No. of 2 |3 3 3 37 3 317 3 3
o S| Bars | Bottom Slab—No. of 2 |2 3 3 3 3 33 3 3
Z—"; 'S |"e” Bars| Spacing 457 | 457 241 | 457 | 457 | 457 [ 457 | 457 [ 432330 279 457 [ 305 216 | 165
o o Spacers | Number 12 {12 14 14 14 16
= | x Z |Concrete: cubic meter per lin. ft 13.8[17.6 32.9]24.5[28.3 31.2|30.6[33.7]39.0[41.3] 32.9[ 34.5[ 42.1]43.6
© | m 3| Reinf. kg per lin. ft. 13.2]155 29.0/25.9]25.5 25.9127.7]27.3]30.9]34.0] 28.6/ 29.5] 35.0{ 39.5
o
mm|s . |
; w | £ IMPERIAL TABLE — SPANS UP TO 5 (all measuements in feet and/or inches).
=0 |r , ,
w» X | SPAN 92
zQ |3 HEIGHT 6] 2 | 2 2 2 3 g 5
= |§ STRENGTH_CLASSIFICATION A A B[ A A C B B{A[B[c]DpD|A]B]C]D
=N ; MAX_FILL OVER TOP 66 | 38 66 | 28 | 2 28 50 27 27 [11 [ 26 [35 (46 [ 11 [25] 35 46
o | O ;[ Top_Slab T 6 [61/4 8 | 7 7 o (7172 8 [11/2] & [71/2] 8 |9 1/2p0 /27 1/2] 8 [9 1721012
N Z | Bottom Slab Tz 6 [61/4 8 | 7 7 9 8 8 | 6 8 |10 1034 6 | 8 |10 1034
D © | Sidewalls T3 6|6 6|6 6 6 6 6 |66 [6[6[6[6][6]6
; |, [Size Bar " 4 |4 5[5 5 6 5 55566 5[5]6]6
S 8| % [Spacing 03172512 4|5 5 5 4 4 |4 4] s w445 412
o T Length -2[3-2[4-2 5-3 5-2 6-3 6-3]6-3|6-3|6-2]6-2]6-3[6-3]6-2]6-2
‘S {"d" Dist.| Top_Slab=No. of 213 3 3 3 37 3 317 3 3
S| Bars_[Bottom Slab-No. of 2 ]2 3 3] 3 3 3|3 3 |3
=g 'S |"e” Bars| Spacing 18 | 18 18 91/218 ] 18 [18] 181713 11]18][12]81/261/2
S5= Spacers | Number 12112 12 14 14 14 16
5= = Concrete: C.Y. per lin. ft. 18 | 23 29 43 37 41 |40 [ 44 [ 51 [54 | 43]48[55]57
3| Reinf. Ibs per lin. ft. 29 | 34 44 64 56 57 [ 6160 [68[75][63[65]77]87

NOTE:

For boxes of height less than that shown in table, use next greater table height slabs, wall dimensions and reinforcing steel, and
make necessary changes in bar lengths, number of spacers and quantities.
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METRIC TABLE — SPAN 1.88m (all measuements in millimeters unless otherwise noted).

SPAN 1.88m

HEIGHT 2 3 5 6 7
STRENGTH CLASSIFICATION AlB B|A c A cI[p[A[B]CTD AlB|C]|DIJE
MAX FILL OVER TOP 254 | 457 [ 254 | 457 254 635229 [ 457 | 635914 [ 229432635 [ 914 fi.14m 229 [ 432[ 635 [ 914 .14
s/ Top_Slab 210 [ 210 [ 210 [ 210 [ 210 235 | 210 [ 210 [ 235 [279 ] 210 | 210 | 235 [ 279 210 [ 210 | 235 [279] 305
Z| Bottom Slab 172 [ 2031 172 [ 203 | 172 248 | 184 ] 210 [ 305 [ 286 | 184 | 210 [ 267 | 26 184 | 210 | 267 | 286 | 311
© | Sidewalls 152 [ 152 [ 152 [ 152152 152 [152 [ 152 [ 152 [152 [ 152 [ 152 [ 152 | 159 152 [152 [ 159 [ 178 ] 197
| .. [Size Bar " 16 [ 16 16 [ 16 19 [ 16 19191616 [19] 22 1616 [19]22][2
§ L% [Spacing 102 [ 1021102 [ 102 [ 102 127 [102 [102 [ 127 {4 1/2[ 102 T 102 [ 1275 1/2 102 [102 [127 ] 140 [ 127
2 Length 221m [ 22im [ 221m [ 221m | 221m 2.18m [ 221m [ 221m [ 2.18m | 2.18m [ 221m [ 2.21m | 2.18n [ 221m 2.21m | 2.21m | 2.18m | 2.26m | 2.29m
-S ["d”_Dist.| Top Slab—No. of 7] 4 4 [ 7 7 4 4 |7 4 4 7 4 4 | 4
S| Bars_|Bottom Slab-No. of 4 4 4 4 4 4 4 | 4
'S |"e" Bars| Spacing 457 [ 457 [ 457 457 [ 457457 [432 | 457 ]394 [ 292 [ 216 | 432[ 267 [ 191] 152 305191178 [127]114

Spacers | Number 12 12 16 16 18

Z | Concrete: Cubic Meter per lin. ft.  [30.6[32.2[32.9[35.2{36.0 44.4144.4]41.3145.9]50.5]42.944.4]49.7[54.3 45.1]46.7[53.6]59.7[67.3
3| Reinf. kq per lin. ft. 29.0[28.6]30.0]29.5]31.3 336]31.8[31.8]36.3]41.3[33.2]35.4]41.8]50.8 36.8]40.9]44.9]57.2]63.1
IMPERIAL TABLE — SPANS 6’ (all measuements in feet and/or inches).

SPAN 6

HEIGHT 2’ 3 5 6 7
STRENGTH CLASSIFICATION AlB B[ A clA cl[p[A]lB]C]D AlB[C]D]JE
MAX FILL OVER TOP 10 [ 18 18 [ 10 25| 9 25[36] 9 [17[25]36 9 [17[25[36]45
;| Top_Slab 8 1/4[8 1/4]8 1/4[8 1/4]8 1/4 9 1/4[8 1/4]8 1/4]9 1/4] 11 |8 1/4[8 1749 1/4] 11 8 1/4]8 1/4]9 1/4] 11 [ 12
Z| Bottom Slab 6 3/4| 8 [63/4 8 [63/4 9 3/4]7 17418 1/4] 10 11 1/4]7 1748 174110 1/2]11 1/4 717418 17410 172]11 17412 1/4
©| Sidewalls 66 6|6 6 |6 6 | 6|66 ]661/4 6 | 6 [61/4] 7 [T3/4
| .. [Size Bar " 515 515 65 6| 6[5]5]6][7 5 [ 5[6[7]7
8| _°  [Spacing 4[4 4[4 5 | 4 5 412 4 | 4[5 pif2 4| 4|5 51/ 5
e Length 7-3[7-3[7-3]7-3[7-3 7-2[7-3 7-2[7-2|7-3]7-3|7-2]7-3 7-3[7-3|7-2|7-5]|7-6
-S1"d" Dist.| Top Slab—No. of 71 4 4 { 7 7 4 4 | 7 4 4 | 417 4 4 | 4
,‘2: Bars | Bottom Slab—No. of 4 4 4 4 4 4 4 | 4 4 4 | 4
'S |"e” Bars| Spacing 18 [18 |18 [18 [ 18 18 [ 17 [ 18 [5 1P 1/af8 12| 17 [t 1/2] 6 [ 5 [12[71/2] 7 | 5 [41)2

Spacers | Number 12 12 16 16 18

Z| Concrete: C.Y. per lin. ft. 40 [ 42 46 [ 47 58 | 52 60 [ 66 | 56 [ 58 [ 65 [ 71 59 [ 6170 [ 78| 88
2| Reinf. Ibs_per lin. ft. 64 | 63 65 | 69 74 | 70 80 [ 91 [ 737892 [112 81 ] 90 [ 99 [126[139

NOTE:

For boxes of height less than that shown in table, use next greater table height slabs, wall dimensions and reinforcing steel, and
make necessary changes in bar lengths, number of spacers and quantities.
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METRIC TABLE — SPAN 2.13m (all measuements in millimeters unless otherwise noted).
For Imperial table (7' Span) — see drawing D76D
SPAN 2.13m

HEIGHT 914 1.22m 1.592m ©1.83m 2.14
STRENGTH CLASSIFICATION A|lBJA|BJ]A|lB|JC|]A[B]J]C|[A]BIC
MAX FILL OVER TOP 406 | 660 | 406 | 660 | 406 | 660 | 889 | 406 | 660 | 889 | 406 | 660 | 889
S Top Slab T1|184 | 210 | 184 | 210 | 184 | 210 | 248 | 184 | 210 [ 248 | 184 | 210 | 248
& [ Bottom Slab To | 191|222 [ 191 | 222 | 191 | 222 | 267 | 191 | 222 | 267 | 191 | 222 | 267
[ Sidewalls T3 [152 1178 (152 {178 (152|178 | 216 | 152|178 | 216 | 1562 [ 178 | 216
ww | Size Bar " 16 | 16 |16 | 16 [ 16 | 16 | 19 ] 16 | 16 | 19 |16 [ 16 [ 19
a Spacing 229 117812291178 1229178 (229 (229 | 178 | 229 | 229 | 178 | 229
" |length 2.03m | 2.06m | 203m | 2.06m | 2.03m | 2.06m | 2.08m { 2.03m | 2.06m | 2.08m | 2.03m | 2.06m | 2.08m
" Size Bar " 16 | 16 |16 |16 [ 16 |16 | 19 | 16 | 16 | 19 [ 16 [ 16 [ 19
Spacing 2291178 1229(178 1229 (178 1229|229 {178 | 229229 | 178 | 229
I— Dimension "X 381|406 | 381|406 | 381|406 | 508 | 381|406 | 508 | 381 | 406 | 508
_ Length 940 | 965 [ 940 | 965 | 940 | 965 [1.17m [ 940 [ 965 | 1.17m | 940 | 965 | 1.17m
3 " Size Bar " 16 |16 [ 16 |16 [ 16 |16 | 19 | 16 | 16 {19 |16 | 16 | 19
(; Spacing 229 (1781229 (1781229 (178|229 229|178 | 229 | 229 | 178 | 229
5 r Dimension "Y" 559 | 584 | 559 | 584 [ 559 | 584 | 686 | 559 | 584 | 686 | 559 | 584 | 686
g Length 1.58m | 1.53m | 1.58m | 1.93m | 2.18m | 2.24m | 2.39m | 2.49m | 2.24m | 2.69m | 2.80m | 2.85m | 3.0m
K "t Size Bar " 16 |16 [ 16 {16 [ 16 |16 | 19 [ 16 | 16 [ 19 | 16 [ 16 | 19
Spacing 229178 1229|178 1229|178 229|229 |178 | 229|229 | 178 | 229
L Dimension "Y" 559 | 584 | 559 | 584 | 559 | 584 | 686 | 559 | 584 | 686 | 559 | 584 | 686
Length 1.42m | 1.47m [ 1.42m | 1.07m { 1.02m | 1.07m [ 1.37m | 1.12m | 1.07m |{ 1.37m | 1.02m | 1.17m | 1.37m
d" | Top Slab—No. of 7141714741417 ]414[714]4
Bars | Bottom Slab—No. of 4 1 41 4 4444144144414
"e” Bars| Spacing 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457

Spacers | Total Number 24 28 28 32 36
Z | Concrete: cu meters per lin. ft. |36.0/42.9139.0 45.9]42.1149.059.7|44.4[52.0{64.3]47.4|55.9|68.0
S| Reinf kq per lin. ft. 48.6(59.0/51.8{62.6|53.6[64.9]|76.3{56.7|68.0{80.0{59.9|71.7{83.5

NOTE:

For boxes of height less than that shown in table, use next greater table height slabs,
wall dimensions and reinforcing steel, and make necessary changes in bar lengths,
number of spacers and quantities.
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IMPERIAL TABLE — SPAN 7' (all measuements in feet and/or inches unless otherwise noted).
For Metric Table (2.13m Span) — see drawing D76C

SPAN 7
HEIGHT 3 4 5 6 7'
STRENGTH CLASSIFICATION AlB|lA|[B|JA[B|JC|]A]|]B]J]C|]A]|B]C
MAX FILL OVER TOP 16 | 26 | 16 | 26 | 16 | 26 | 35 | 16 | 26 | 35 | 16 | 26 | 35
;| Top_Slab T4 [7 17418 1/4]7 1/4]8 1/4]7 1/4]8 1/4{9 3/4]7 1/4]8 1/4]9 3/4]7 1/4]8 1/4]9 3/4
& | Bottom Slab T, |7 1/2]8 3/4[7 172[8 3/4]7 1/2]8 3/4]10 1/2]7 1/2{8 3/4[10 1/2]7 1/2]8 3/4{10 1/2
©| Sidewalls s 671676781/ 6] 7 [81/2] 6] 7 [81/2
» » |Size Bar " 5|15 5]5]5]5]|6]5|5|6[5]|[5]F6
Spacing 9(719(7]19(7[919(7]19}19]7]29
" |[Length 6-8(6-9]6-8[6-9[6-8|6-9|6-10]6-8|6-9|6—10]6-86-96-10
" Size Bar " 51515 5[5]5]|]6}15|5|6]5[5]6
Spacing 91719171917 ]1919]|1719]19171)9
|— Dimension "X 1-3|1-4[1-3|1-4{1-3|1-4{1-8]1-3[1-4|1-8]|1-3|1-4]|1-8
B Length 3-113-2]3-1]3-2]3-1{3-2|3-10] 3-1{3-23-10] 3—1]| 3-2 {3-10
3 ner | Size Bar ! 5155 5[5]5|6]|5]|5|6]5|5]6
- Spacing 9797979979979
S l_ Dimension "Y" 1-10{1-11f1-10{1=11)1=10{1-11] 2-3[1-10[1-11] 2=-3 |1 -10{1-11{ 2-3
:g: Length 5-2|5-4]6-2|6-4]|7-2|7-4]7-10]8-2|8-48-10]9-2]9-49-10
2 e Size Bar " 5/5(5[5]|5|5|6]5|5]|]6]5]5]€6
Spacing 91 7191719171915 91917189
L Dimension "Y" 1-10[1-11[1-10[1=11]1=10{1=-11] 2=3[1-10{1-11] 2-3 |1 -10[1-11] 2-3
Length 3-83-10] 3-8 {3-10[ 3-8 |3-10[ 4-6 | 3-8 |3-10/ 46| 3-8 [3-10] 4-6
"d" | Top Slab—No. of 70471474417 [ 414]17]1414
Bars | Bottom Slab—No. of 4 | 4] 4] 4] 4] 4] 4141414141414
"e" Bars| Spacing 181818 |18 |18 (18|18 |18 |18 |18 (18 | 18 | 18
Spacers | Total Number 24 28 28 32 36
Z| Concrete: C.Y. per lin. ft. 47 | 56| 51|60]|55]|64|78]58 |68 |84]62]|73]89
S| Reinf Ibs per lin. ft. 107 [130 [ 114 {138 | 118|143 [ 168125 (150 | 176 | 132 | 158 | 184
NOTE:

For boxes of height less than that shown in table, use next greater table height slabs,
wall dimensions and reinforcing steel, and make necessary changes in bar lengths,
number of spacers and quantities.
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METRIC TABLE — SPAN 2.44m (all measuements in millimeters unless otherwise noted).

For Imperial table (8' Span) — see drawing D76F

SPAN 2.44m
HEIGHT 910mm | 1.22m | 1.52m 1.83m 2.13m 2.44m
STRENGTH CLASSIFICATION A|B|A|B|A|[B]A Cl|A|B]|C A C
MAX FILL OVER TOP 4m [6.4m| 4m |6.4m| 4m |6.4m| 4m |6.4m|9.4m| 4m |6.4m|9.4m | 4m 9.4m
O.Top Slab 184 | 216 | 184 | 216 | 184 | 216 | 184 260 | 184 | 216 | 260 | 184 260
5| Bottom Slab 184 | 241 ] 184 | 241 | 184 | 241 | 184 29 | 184 | 241 292 | 184 19
1 Sidewalls 165 | 184 | 165 [ 184 | 165 | 184 | 165 248 1 165 | 184 | 248 | 165 248
. » |Size Bar " 16 |16 |1 16 | 16 | 16 | 16 | 16 19 {16 [ 16 | 19 | 16 19
Spacing 229 17812291178 (229|178 | 229 2031229(178 {203 | 229 203
" |Length 2.31m [2.34m|2.31m|2.34m|2.31m|2.34m|2.31m|2.34m|2.40m|2.31m|2.34m| 2.40m | 2.31m 2.40m
m Size Bar " 16 |16 | 16 | 16 | 16 | 16 | 16 19|16 [16 {19 | 16 19
Spacing 2291178 (229178 [ 229 | 178 | 229 2031229(178 203 | 229 203
r Dimension "X 457 | 483 | 457 | 483 | 457 | 483 | 457 508 | 457 | 483 | 508 | 457 508
_ Length 1.02m (1.04m|1.02m{1.04m|1.02m|1.04m]1.02m|{1.04m|1.17m|{1.02m|1.04m|1.17m |1.02m 1.17m
8 ». [Size Bar " 16 |16 |16 | 16 | 16 | 16 | 16 19 {16 [ 16 [ 19 | 16 19
Uc’, ¢ Spacing 2291178 (229 {178 229 [ 178 | 229 2031229(178 | 203 | 229 203
S r Dimension "Y” 610|737 {610 | 737 [ 610 | 737 | 610 8131610| 737|813 | 610 813
:_2 Length 1.02m {1.17m|1.93m|2.08m|2.24m|{2.39m| 2.54m|2.69m|{2.82m|2.84m|3.10m| 3.12m | 3.15m 3.43m
2 " Size Bar ” 16 |16 |16 [ 16 | 16 [ 16 | 16 19 |16 [ 16 | 19 | 16 19
Spacing 9171917191719 819|718 ]19(7]8
I_ Dimension "Y” 610|737 ]610|737]610|737]610 8131610[686|813 | 610 813
Length 1.14m [1.35m|1.14m[1.35m|1.14m|1.35m| 3-9 {1.35m|1.52m|1.14m{1.35m|1.52m [1.14m 1.52m
"d" |Top Slab—No. of 71517151715 ][7 51715]5 7 S
Bars | Bottom Slab—No. of 51515155 ]|5]5 515]5]5 5 5
"e" Bars | Spacing 457 | 457 | 457 | 457 | 457 | 457 | 457 457 | 457 | 457 | 457 | 457 457
Spacers | Total Number 28 32 32 40
Z [Concrete: Cubic Meter per lin. ft.| 39.8/50.042.9|53.6]46.9]56.6{50.0 76.5152.8163.5|81.1 | 55.9 85.7
2| Reinf kq per lin. ft. 53.6]65.8156.7(69.9|58.6| 63.1]61.7 95.8(64.9{79.0/99.8 | 66.7 1021
NOTE:

For boxes of height less than that shown in table, use next greater table height slabs,

wall dimensions and reinforcing steel, and make necessary changes in bar lengths,
number of spacers and quantities.
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IMPERIAL TABLE — SPAN 8' (all measuements in feet and/or inches unless otherwise noted).
For Metric table (2.44m Span) — see drawing D76E

SPAN g8’
HEIGHT 3 4 5 6 7 8
STRENGTH CLASSIFICATION A|lB|A|B|]A|BJ]A|B|C|[A[B]|C A|lB|C
MAX FILL OVER TOP 2132132131213 [13]21] 3 13121 3
;] Top_Slab T | 7 1748 172]7 1748 172]7 1748 1727 1748 1/2]0 1/4]7 1748 17210 1/4] 7 1748 1/210 1/4
Z[Bottom Slab To | 7 17419 172[7 1749 172[7 17419 1727 17418 1/2]n 1/27 1/4]9 1/2]11 1/2] 7 1/4]9 1/2[11 172
©/ Sidewalls T3 | 6 1727 172[6 1/2[7 1/2[6 1/2[7 1/2]6 17217 1/2[9 3/4l6 1/2]7 1/2[9 3/4] 6 1/2[7 1/2]9 3/4
w» | Size Bar " 515|555 ]5]5]|5]|6]5[5]|F6 5151]6
Spacing 9 719 7 9 719 718191718 91718
T |[length 7-7|7-8|7-7{7-8|7-7|7-8|7-7|7-8|7-1017-7|7-8|7-10] 7-7|7-8]7-10
" Size Bar " 5{5[5]5|5|5|5]|5|6[5]5]|F6 51516
Spacing 9 7 9 7 9 7 9 7181917138 9 718
l_ Dimension "X 1-6{1-7{1-6|1-7|1-6]|1-7|1-6|1-7|1-8]1-6|1-7[1-8]| 1-6[{1-7]|1-8
_ Length 3-413-5|3-4(3-5/3-4|3-5|3-4|3-5|3-10|3-4 | 3-5]3-10] 3-4]3-5[3-10
3 " Size Bar " 515|555 |5]|5]|5]6]5]5]6 5] 5] 6
. Spacing o7 9 7l9l7]9l7[8[9o|7]8] 9[7]38
-5 |— Dimension "Y” 2-0]2-5|2-0[2-5|2-0]2-5[2~-0|2-5]2-8]|2-0]2-5|2-8] 2-0]|2-5]2-8
:‘Es Length 3-413-10/6-4 [6-10| 7-4|7-10| 84 [8—10 9-3| 9-4 |9—-10]10-3| 10-4|10-10]11-3
2 " Size Bar " 515|5|5|5|5]|5|5]6]5]5]6 5(15] 6
Spacing 9 | 7 9 7 9 7 9 7 819 7 8 9 718
|_ Dimension "Y" 2-0|2-5[2-0[2-5|2-0]2-5[2-0]|2-5|2-8]|2-0{2-3|2-8| 2-0]|2-5]|2-8
Length 3-9[4-5/3-9[4-5[3-9|4-5[3-9]|4-5[5-0|3-9{4-5|5-0] 3-9|4-5|5-0
"d" | Top Slab—No. of 71575757 |5[5]7]5]35 71515
Bars | Bottom Slab—No. of 5!15({5]|5[5]|5[5]5[5]5]5]35 51515
"e” Bars| Spacing 181818181818 |18 |18 [18 |18 [18 |18 | 18|18 | 18
Spacers | Total Number 28 32 32 36 40 40
Z| Concrete: C.Y. per lin. ft. 52 (65|56 ] 70|60 74 {6579 {100f 69 | 83 [106] 73 | 88 | 112
S| Reinf Ibs per lin. ft. 118 [ 146 [125[154 | 129 {139 {136 | 167 [ 211143 {174 | 220 | 147179 | 225

NOTE:

For boxes of height less than that shown in table, use next greater table height slabs,
wall dimensions and reinforcing steel, and make necessary changes in bar lengths,
number of spacers and quantities.
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METRIC TABLE - SPAN 3.05m (all measuements in millimeters unless otherwise noted).
For Imperial table (10" Span) — see drawing D76H
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SPAN 3.05m

HEIGHT 1.22m | 1.52m | 1.83m | 2.13m 2.44m 2.74m 3.05m
STRENGTH CLASSIFICATION AlB|l]A|B]J]A|B|JA|B]JA|B|JC]A]|]B|JC|A[B]|C
MAX FILL OVER TOP 2.7m|[5.5m|2.7m|5.5m|2.7m|5.5m|2.7m{5.5m|2.4m|5.5m|8.5m|2.4m|5.5m|8.5m|2.4m|(5.5m|8.5m
< Top_Slab T1]203{ 241 (210 [ 248 | 210 | 248 | 216 | 248 | 216 | 248 | 311 | 216 | 248 | 311 | 216 | 248 | 31!
5| Bottom Slab To | 222 | 267 [229| 2712 | 229 | 2712 | 235 | 279|235 | 279 | 337 | 235 | 279 | 331 | 235 | 279 | 3%
©| Sidewalls T3 | 184 | 241 [ 184 | 241 | 184 | 241 | 184 | 241 | 184 | 241 | 292 | 8 | 241 | 292 1229 | 241 | 292
»» |Size Bar " 19 ({19119 {1919 [ 19|19 ]19 119 [19 22|19 (1922191922
g Spacing 2791203279203 279|203 [ 279 203|279 | 203 | 229 | 279 | 203 | 229 | 279 | 203 | 229
~ |lLength 2.87m|2.95m|2.87m|2.95m|2.87m|2.95m|2.87m|2.95m|2.87m|2.95m|2.97m| 9-6 |2.95m|2.97m|2.87m|{2.95m|2.97m
n» Size Bar " 1619161911619 [16 |19 [16 |19 [19 |16 |19 |19 |16 |19 {19
Spacing 2791203279203 [ 279203279 203 ] 279 203|229 | 279 | 203 | 229 [ 279 | 203 | 229
I__ Dimension "X" 610 (610 [610[610]610 /610 {610 [ 610|610 610|782 | 610|610 | 782|610 610 | 782
_ Length 1.17m|1.27m|1.17m{1.27m|1.17m|1.27m|1.17m|1.27m|1.17m|1.27m|1.42m|1.17m|{1.27m|1.42m|1.17m|1.27m|1.42m
8 "o Size Bar " 16191161916 [19[16 |19 [16 |19 {19 |16 |19 |19 |16 |19 |19
(g, Spacing 279 (203|279 {203 | 279203 ] 279 203 ]279 [ 203 | 229 | 279 | 203 | 229 | 279 | 203 | 229
-S [— Dimension "Y" 813 .02 813 1.02rr] 813 1.02n 813 .02 813 [1.02nm1.07m 813 1.02n1.07m] 813 [1.02n}1.07m
..2 Length 2.11m]2.39m{2.46m{2.69m2.77m| 9-10| 10-1]10-10{ 11-1]11-10{ 12-3 | 12-1[12-10] 13-3 | 13-1 [13-10{ 14-3
K] " Size Bar " 16 (1916|1916 [ 19|16 |19 |16 [19[19]16 1919116 |19 |19
Spacing 279203} 279 (203279203 [ 279 {203 | 279|203 | 229|279 | 203 | 229 | 279 | 203 | 229
'_ Dimension "Y" 813 [1.02m{ 813 [1.02m| 813 [1.02m{ 813 [1.02m] 813 |1.02m)1.07n] 813 [1.02m}1.07m| 813 [1.02m}1.07m
Length 1.40m|1.73m|1.40m|1.73m|1.40m|1.73m|1.40m|1.73m|{1.40m|1.73m|1.88m1.40m|1.73m{.88m|1.40m|1.73m|1.88m
"d" | Top Slab—No. of 9 (5[9|5]9ls5]9|5[9]|5]5]9[5]|5]9]51]5
Bars | Bottom Slab—No. of 5/ 555|555 {5[5]|5]5]5[5]|5]5]51]5
"e" Bars| Spacing 457|457 [ 457 | 457 [ 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457

Spacers | Total Number 32 34 36 40 40 44 48
Z | Concrete: Cu Meter per lin. ft. |57.4|71.9/62.7|85.6/65.8|85.6|70.4/88.0|74.292.6 114.7/81.1]96.4(120.1/90.3]101.0[126.2
3| Reinf kg per lin. ft. 64.9]100[67.2[103.5{69.9 [106.6] 72.6 {110.7[ 74.4 [113.4]120.3| 77.2{117.5(123.9) 80.8 |121.2]127.5

NOTE:

For boxes of height less than that shown in table, use next greater table height slabs,
wall dimensions and reinforcing steel, and make necessary changes in bar lengths,
number of spacers and quantities.
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IMPERIAL TABLE — SPAN 10’ (all measuements in feet and/or inches unless otherwise noted).
For Metric table (3.05m Span) — see drawing D766
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SPAN 10’
HEIGHT ¢ |5 | e | 7 g ¢ 10
STRENGTH CLASSIFICATION AlBJA|B|JA|]BJ]A|BJA]|BfJC|A|[B]J]C|J]A]|B]C
MAX FILL OVER TOP 9 /1181911819189 |18)8|18|28] 8 [18[28| 8 [18]28
;| Top_Slab T | 8 [91/208 1/4]9 3/4]8 1/4]9 3/4]8 1/2]9 3/4]8 1/2]9 3/4[12 1/4]8 1/2]9 3/4]12 1/4]8 1/2[9 3/4[12 1/4
5| Bottom Slab To [ 83/4]101/2] 9 [103/4] 9 T[103/49 1/4] 11 J9 1/4] 11 [131/a]9 1/4] 11 [13 1/4 1/4] 11 131/
© | Sidewalls T3 | 717419 1/207 1749 1/2]7 1749 1/2]7 1/4]9 1/2]7 1/4]9 1/2[11 1/2] 8 |9 1/2}n1 1/2] 9 [9 1/2]1 1/2
»w |Size Bar " 6 | 6| 6|6 |6 |66 )6 |6 |6 |716]|6]|7]61]6]7
Spacing nmy8 (/8[| 8y |{8p1n)]8]19|1M1M|819|11118189
— |Length 9-5/9-8|9-5|9-8|9-5|9-8]9-5[9-8]9-5|9-8[9-9|9-6[9-8]9-9[{9-5|9-8]9-9
o Size Bar " 516|5|6|5|6|5]|6|5|6]|6][5]|6|[6]5([6]F6
Spacing "m|8inn|8jMn]jg| 1|8 |MM|8]19 1118191118139
,— Dimension "X 2-0]2-0]2-0]2-0{2-0|2-0|2-0{2-0|2-0|2-0{2-6{2-0{2-0[2-6[2-0{2-0[2-6
. Length 3-10]4-2|3-10} 4-2|3-10/ 4-2 [3-10{ 4-2 [3-10[ 4-2 | 4-8 [3-10[ 4-2 [ 4-8[3-10[ 4-2 | 4-8
3 " Size Bar " 5|16|5|6|5|6|5]|6|[5]|6]|6]|5]|6([6]5]6]F6
2‘ Spacing Mmipgf{nygf{nn|8{1|8f{mny8l9 118191118189
S l— Dimension "Y" 2-8{3-412-8|3-4|2-8|3-4|2-8|3-4|2-8|3-4|3-6|2-8|3-4|3-6|2-8|3-4{3-6
g Length 6-11/7-10] 8—18-10] 9—-1{9-10{ 10-1[10-10{ 11-1{11-10{12-3 { 12-1[12-10j 13-3 | 13-1{13-10] 14-3
2 " Size Bar " 5|6 |5|6|5|6]5]|]6]5]|]6]|6]5]|]6]6]5]61°¢6
Spacing |88} 8||/8j1nn;8f9jnnf{s8]19in|8i89
L Dimension "Y" 2-8|3-4]2-8[3-4|2-8|3-4{2-8|3-4[2-8|3-4|3-6|2-8|3-4|3-6]|2-8[3-4[3-6
Length 4-7{5-8|4-7|5-8|4-7|5-8|4-7|5-8|4-7|5-8|6-0[4-7]|5-8|6-0]|4-7|5-8|6-2
"d" | Top Slab—No. of 9|59 [5]9]5]9]5]9]5]5]9]5]5]9]5]5
Bars | Bottom Slab—No. of 515|155 5({5(5]|5[5]5[5]5[|5]5]5[5]35
"e” Bars| Spacing 18 (18|18 [18[18|18]18 |18 |18 |18 |18 |18 18|18 18|18 |18
Spacers | Total Number 32 34 36 40 40 44 48
Z | Concrete: C.Y. per lin. ft. 75194182 (108{86 |108] 92 [115] 97 [121]150 106 | 126|157 | 118132 | 165
S| Reinf Ibs per lin. ft. 143 221148 (228154 | 235 [ 160 | 244 | 164 | 250 | 265 | 170 | 259 [ 273 178 | 267 | 281
NOTE:

For boxes of height less than that shown in table, use next greater table height slabs,
wall dimensions and reinforcing steel, and make necessary changes in bar lengths,
number of spacers and quantities.
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METRIC TABLE — SPAN 3.66m (all measuements in millimeters unless otherwise noted).
For Imperial table (12" Span) — see drawing D76/
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SPAN 3.66m
HEIGHT 1.83m | 2.13m | 2.44m 2.74m 3.05m 3.66m
STRENGTH CLASSIFICATION A| B A B|A|[BJ]A|[B|C]|A B C| A B C
MAX FILL OVER TOP 1.5m{4.9m|1.5m|4.9m|1.5m|4.9m|1.5m|4.9m|7.3m|1.5m|4.9m|7.3m|1.5m|4.9m|7.3m
;| Top_Slab Ty 222 286 | 222 | 286 | 222 | 286 | 229 | 286 | 337 | 229 | 286 | 337 | 229 | 286 | 3%
5| Bottom Slab To [ 222 ) 301 1222 ) 310 [ 222 | 311 [ 229 | 3 | 355 {229 | 3 | 351 229 | 31 | 35
<[ Sidewalls T3 | 191 ] 267 | 191 | 267 | 191 | 267 | 203 | 267 | 318 | 229 | 267 | 318 [ 229 | 267 | 318
. » | Size Bar " 1912219122119 122119 12222119 {22]22{19 ] 22| 22
Spacing 2792541279 | 254 | 279 | 254 | 279 | 254 | 203 | 279 | 254 | 203 | 279 | 254 | 203
" |length 3.38m|4.27m|3.38m|4.27m|3.38m|(4.27m|3.45m|4.27m|3.56m|3.48m|4.27m|3.56m| 3.48m|4.27m|3.56m
"% Size Bar " 19 (22192219 (22|19 (2222|1922 |22{19 |22 22
Spacing 279|254 | 279 | 254 | 279 | 254 | 279 | 254 | 2031 279 | 254 | 203 | 279 | 254 | 203
l__ Dimension "X” 813914 [813[914[813]914{813[914[914[813[914 {914 (813|914 |914
B Length 1.47m|1.70m|1.47m{1.70m{1.47m|1.70m|1.47m|1.70m|1.70m|1.47m|1.70m|1.70m|1.47m|1.70m|1.70m
8| w. |Size Bar " 19 (221192219 (221922221922 |22|19]22] 22
‘;’, Spacing 2791254279 |2541279 254279 (254 (203|279 | 254|203 |279 | 254 | 203
-5 |— Dimension "Y" 1.14m|1.14m|1.14m|1.14m|1.14m|1.14m|1.14m|1.14m|1.14m]1.14m|1.14m|1.14m|1.14m|1.14m|1.14m
g Length 3.10m|3.15m|3.40m|3.45m|3.71m|3.76m|4.01m|4.06m|4.11m{4.32m|4.37m|4.42m|4.93m|4.98m|5.03m
2 "o Size Bar " 19122119122 119 122|119 |22 (2219 |22]122]119]|22]| 22
Spacing 1|10 f11]10f11m]10]11]10/|8]11]10]8 11]10] 8
I_ Dimension "Y" 1.14m|1.14m|1.14m|1.14m|1.14m|[1.14m}1.14m|1.14m|1.14m|1.14m|[1.14m|1.14m|[1.14m|1.14m|1.14m
Length 1.80m|1.96m|1.80m|1.96m|1.80m|1.98m|1.80m|1.98m|2.03m|1.80m|1.98m|2.03m|1.80m|1.98m|[2.03m
"d" | Top Slab—No. of 10{ 6 |]10] 6 |10 6 |10 ]| 6 6 | 10| 6 6 |10 | 6 6
Bars | Bottom Slab—No. of 6 |6|6|6]|]6|6]6]|6]|6]|6|6]|6]6]|6]|6
"e” Bars| Spacing 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457 | 457
Spacers | Total Number 36 44 44 44 48 52
Z| Concrete: cu m per lin. ft. 76.7[105.5[78.8[110.1{82.6 [116.3] 90.3 [120.6[145.3{ 99.4 [126.2[151.4]107.9{136.1]162.9
S| Reinf kq per lin. ft. 92.11133.0[96.7{137.9/98.9{141.1]101.2143.8]175.6]104.8/147.9]180.1110.3]154.7188.3
NOTE:

For boxes of height less than that shown in table, use next greater table height slabs,
wall dimensions and reinforcing steel, and make necessary changes in bar lengths,
number of spacers and quantities.
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IMPERIAL TABLE — SPAN 12’ (all measuements in feet and/or inches unless otherwise noted).

For Metric table (3.66m Span) — see drawing D76l
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SPAN 12’
HEIGHT 6’ 7 g 9 10’ 12
STRENGTH CLASSIFICATION AfB|l]A]B[A|B]A|[B]J]C|[A]B|JC]A]|BI|C
MAX FILL OVER TOP 5 116 5|16 5|16 |5 |16[24]| 5 [16)24] 5 [16] 24
;[ Jop_Slab T1 |8 3/4[11 1748 3/a[1 1748 374l 174l "9 [/ a/el 9 [T 1Al /Al 9 i 1/A]i3 1/4
5| Bottom Slab To |8 37412 1/4[8 3/a]12 1/al8 3/ali2 1/] 9 [ 1/a]a 378 9 12 1/a]1a 3/4] 9 [12 1/414 3/4
© [ Sidewalls T3 (7 17201727 172001727 1 /2[00 172 "8 [0 /22 1/2] 9 |10 1/2)12 1/2 9 10 1/2]12 12
. n |Size Bar " 6 |716|7|6|7|6|7 17|67 7161717
Spacing {10 1n]wof11]j10f11j10]8[11]10[8 111038
— |length 11-3[11-6[11-3[11-6[11-3|11-6[11-4]|11-6[11-8|11-5[11-6/11-8[11-5[11-6/11-8
" Size Bar " 6 |76 |7]l6]7[6]7(7]|6]7]|7]|61]7]7
Spacing 1ml1wo]1j10p1njw0f11j10{8|11j10]8]11]10}{38
l_ Dimension "X 2-8{3-0|2-8{3-0{2-8]3-0|2-8|3-0/3-0[2-8{3-0|3-0|2-8|3-0{3-0
B Length ) 4-10]5-7 [4-10{5-7 [4-10] 5-7 |4-10/5-7 | 5-7 [4-10{ 5-7 | 5~7 |4-10| 5-7 | 5-7
3 n Size Bar " 6|76 7|6]7 6|7 7|67 761717
‘; Spacing 1101t ]of11j1of11[10]8([11]10]8]11]10]38
S [_ Dimension "Y" 3-9(3-9/3-9(3-9[3-9{3-9]3-9|3-9/3-9[3-9{3-9{3-9]3-9]|3-9(3-9
g Length 10-2[10-4J11-2[11-4{12-2{12-4]13-2]13-4{13-6[14-2[14—4]14-6{16-2|16-4[16-6
K " Size Bar " 6 | 7|6 7676776776177
Spacing 1m0 {10]11{10]11j10f[8j11|10]8]11]10] 8
I_ Dimension "Y" 3-9]3-9[3-9[3-9{3-9{3-9]3-9|3-9|3-9/{3-9[3-9|3-9]|3-9|3-9({3-9
Length 5-11[6-5[5-11]6~5 |[5-11| 6-6 [5-11]6-6 | 6-8 |5-11) 6-6 | 6-8 [5-11] 66 | 6-8
"d" |Top Slab—No. of 106106106 [10]6]6]10]6]|6]10)6]F86
Bars | Bottom Slab—No. of 6 | 6|6 |6|6]|6]|6|6]6]|6]6|6[6([6]6
"e” Bars | Spacing 18(18[18]18]|18|18[18[18]|18 18|18 |18 |18 |18 | 18
Spacers | Total Number 36 44 44 44 48 52
Z| Concrete: C.Y. per lin. ft. 99 [138]103]144 [108 [ 1521118158 {190 | 130 165|198 | 141 {178 | 213
S| Reinf Ibs per lin. ft. 203 (293213304 | 218 | 311223 | 317|387 | 231 326 | 397 | 243 | 341 [ 415

NOTES:

For boxes of height less than that shown in table, use next greater table height slabs,
wall dimensions and reinforcing steel, and make necessary changes in bar lengths,

number of spacers and quantities.




For cover less than 610mm
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< l2s #13 (#4) —1— #13 (#4) Spacer Bars @
.d” BC"'S BN 457mm (18") max.
1/4 : Optional const. jt.
o , Q #13 (#4 spacers)
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TYPICAL SECTIONS 610mm (2') THRU 1.83m (6') SPANS
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® For reinforcement clearance, except
at bottom, see "Miscellaneous Details.”
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kA % \#13 (#4) spacers
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. t .
- Invert Elev. |. - g LT A
| K g5 L
el Tt | b
* FLAT INVERT T V INVERT T?TRAPEZOIDAL INVERT
ALTERNATIVE INVERTS
(When shown)
isi RECOMMENDED BY THE SAN DIEGO
Revision |By|Approved IDate | 5 o\ DIEGO REGIONAL STANDARD DRAWING | REGONAL STANARDS COMMITTEE
ORIGINAL Kercheval|12/75
Add Metric T. Stanton |03/03 23 3lot|2003
Reviewed T. Stanton |04/06 SINGLE BOX CULVERT Chirperson R.C.E. 19246 Date
DRAWING




PamMaIAaYy
oA PPY
AVYNIOINO

uojun}s °f
uonys |

210 | panosddy [Ag| uoisinay

90/+0

£0/€0
G/l IDASYDIa)

| 'ON S7IV13d
143ATND X089 3718n0a
ONIMVHA QYVANVLS TVNOIDIH 093Id NVS

Y3GANN
INMYYQ

W7

viL-d

9100 9¥Z6L 30y Uosiedipud
J3LLINNOD SAUVANVLS TVNOIOIY
09310 NVS JHL A8 G3GNINWOD3Y

gooelole

METRIC TABLE - SPAN 1.22m (all measuements in millimeters unless otherwise noted).
For Imperial table (4' Span) — see drawing D778

SPAN 1.22m
HEIGHT 610mm 914mm 1.22m
STRENGTH CLASSIFICATION A|B|C|AJB]C|[D|A[B[C]D
MAX FILL OVER TOP 3.35m| 6.4m) 9.75m] 3.35m| 7.0m| 10.4m| 14.0m| 3.35m| 7.0m| 10.4m|14.0m
S Top Slab Trl 1651 165) 184 | 165 165 | 191 216 | 165 | 165 | 191 | 216
§ Bottom Slab To | 152 164 | 216 | 152| 191 | 216 | 241 | 152 | 191 | 216 | 241
Sidewalls T3 | 152|152 152|152 152|152 152 152 152| 152 152
.« | Size Bar# 16113113116 13131311613 13113
c; Spacing 2791279 12291279 | 267 | 216 | 191 | 279 | %7 | 216 | 191
Length 3. 12m| 3.10m|3. 10m|3.12m\3. 10m|3. 10m|3.10m\3.12m|3.10m\3, 10m|3.10m
" | Size Bar# 16116 16| 16|16 16| 16| 16| 16 | 16 | 16
-’;;‘- Spacing 279127912291279 | %7 | 216 | 191 1279 | 267 | 216 | 191
8| "b," |Length b 2.84m2.84m|2.90m|2.84m|2.84m|2.90m| 2.92 [2.84m\2.84m\2.90m| 2.92
S|~ |length by 2.84m| 9-5 12.90m|2.84m|2.84m|2.90m| 2.92 |2.84m|2.84m|2.90m| 2.92
-§ » o | Size Bar# 1311616131616 16| 1316|1616
S | Spacing 27912791229279 | 27 | 216 | 191 | 279 | %7 | 216 | 191
§ Length 1.37m{1.37m|1.37m{ 1.37m{ 1.37m|1.37m|1.37m{1.37m| 1.37m| 1.57m| 1.37m
“d” Dist | Top Slab—Tot. No. w| 6| 6l10]| 6|6 6|10]6|6]6
Bars | Bottom Slab—Tot. No. 6 6| 61 6| 6| 6| 6| 6| 6] 6| 6
" | Size Bar# B3 3313131131131 13113116
Bars | Spacing 457 4571 457| 457| 457| 406 305| 457 305| 229 254
Spacers | Number 23 26 29
S| Concrete: C.Y. per lin. ft. 0.361 0.39] 0.44] 0.41] 0.44]0.48{ 0.53] 0.45| 0.48) 0.53{ 0.57
S| Reinf :lbs per lin. ft. 371341 38| 38|36 41| 46 ] 40| 39| 45| 50
NOTE:

For boxes of height less than that shown in table, use next greater
table height slabs, wall dimensions and reinforcing steel, and make
necessary changes in bar lengths, number of spacers and quantities.
Number of "d” bars in table is slab total for both cells.
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IMPERIAL TABLE — SPAN 4’ (all measuements in feet and/or inches unless otherwise noted).
For Metric Table (1.22m Span) — see drawing D77A

SPAN 4
HEIGHT 2’ 3 4’
STRENGTH CLASSIFICATION AlB|C|AJB|CI[D|A[B[C[D
MAX FILL OVER TOP 11| 2132 111233446 11 23] 34 46
[ Top_Slab 77116 1726 1/47 1/46 1776 1/27 1/28 1/26 1/26 1/47 1/48 i/2
§|Bottom Siab To | 6 |7 1/48 12 6 |7 1/48 1/219 1/2] 6 |7 1/28 1/219 1/2
Sidewalls 306|666l 6l6l6|l6]l6]6]6
.. | Size Bar# 5| 4| 4| 5] 4 4 4[5 4] 4] 4
O [Spacing 71111 | 9 | 17 {0128 17277 172 11 o v/2lg 17217 1/2
Length 10-3|10-2|10-2|10-3|10-2|10-2[10-2|10-3l10-2|10-2|10-2
" | Size Bar#® 5155|5515 5]5[5[5][5
| 7o [Spacing 111171 9 | 17 |0i/28 1727 1/2] 11 |0 1/218 1/2)7 1/2
S| "o [Length B 9-4|9-4|9-69-4]9-49-69-7|9-4|9-4]|9-6 |9-7
S|~ [length 'b;" 9-4[9-5|9-69-419-419-6|9-7|9-4|9-4]9-6|9-7
' nr | Size Bor# 45| 5| 45554555
S| [Spacing 11 11| 9 | 17 (0128 1727 172) 11 10 17218 1/2)7 1/2
S Length 4-6|4-6| 46| 4-6| 4-6| 4-6| 4-6| 4-6| 4-6| 4-6| 4-6
“4" Dist | Top Slab—Tot. No. 0| 6| 6|06 660666
Bars |Bottom Slab-Tot. No. | 6 | 6 | 6 | 6 | 6 | 6 | 6 | 6 | 6 | 6 | 6
"2" | Size Bar# 4| 4| 4| 4| 4444445
Bars | Spacing 818181818116 12118121 910
Spacers | Number 23 26 29
S| Concrete: C.Y._per Iin. ft. 0.47] 0.510.57| 0.53]0.57] 0.63] 0.69] 0.59] 0.63] 0.69] 0.75
S| Reinf :lbs per lin. ft. 81| 74| 64| 64| 791 91l 101] 671851 99] 111
NOTE:

For boxes of height less than that shown in table, use next greater
table height slabs, wall dimensions and reinforcing steel, and make
necessary changes in bar lengths, number of spacers and quantities.
Number of "d” bars in table is slab total for both cells.
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METRIC TABLE — SPAN 1.52m (all measuements in millimeters unless otherwise noted).
For Imperial table (5' Span) — see drawing D77D
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SPAN 1.52m
HEIGHT 610mm 914mm 1.22m 1.62m
STRENGTH CLASSIFICATION AlB|C|A|B|C|A|B|C|D|A|B|C|D
MAX FILL OVER TOP 1.83m|11.0m|11.0m1.83m| 7.3m|11.0m1.83m 7.0m|10.4m| 14m |1.83m 7.0m|10.4m| 14m
| Top_Slab To| 1700197V 2350 171\ 197 | 235\ 171 | 197 | 235 | 260 | 171 | 197 | 235 | 200
§ Bottom Slab To | 165|222\ 260 | 165|222\ 260 | 165 | 222 | 260 | 286 | 165 | 222 | 780 | 286
Sidewalls T3 | 152|152 152|152 152 152|152 | 152|152 152 152 | 152 152 | 152
wn | Size Bar# 16113113116 1313116113 131316 13[13]13
‘L) Spacing 254 | 216 | 254 | 254 | 216 | 254 | 254 | 216 | 254 | 229 | 254 | 216 | %67 | 229
Length 3.73m(3.71m|3.71m|3.73m|3.71m|3.71m|3.73m (3.71m|3.71m|3.71m|3.73m|3.71m|(3.71m|3.71m
" | Size Bar# 161161916 | 16| 19| 16|16 19| 19116 16| 19| 19
_ -’;‘- Spacing 254 | 216 | 254 | 254 | 216 | 254 | 254 | 216 | 254 | 229 | 254 | 216 | %67 | 229
8 "by" Length 'b” 3.46m|3.51m|3.53m|3.48m|3.51m|3.53m|3,46m\3.51m|3.53m|3.54m\3.48m|3.51m\3.53m|3.54m
D~ |length 'b;” J.45m|3.51m|3.53m|3.45m|3.51m|3.53m|3.45m|3.51m|3.53m|3.54m|{3.45m|3.51m|3.53m|3.54m
§ wn | Size Bar# 1311619131619 1316|1919 13[16]19]19
S| _ |Spacing 254 | 216 | 254 | 254 | 216 | 254 [ 254 | 216 | 254 | 229 | 254 | 216 | 267 | 229
§ Length 1.68m| 1.68m| 1.68m} 1.68m| 1.68m| 1.68m} 1.68m| 1.68m| 1.68m| 1.68m|1.66m| 1.66m| 1.68m| 1.68m|
d” Dist | Top Slab—Tot. No. 2616|126 6|12 6| 6| 6|12 6] 6] 6
Bars | Bottom Slab-Tot. No. 6| 6| 6| 6| 6| 6| 6| 6| 6| 6] 6| 6| 6|6
e” | Size Bar# 3113131303131 31 13(13[16[13]13]|16]19
Bars | Spacing 457 457 457 457 457| 406 | 457 305 | 254 | %7 | 457 216 | 229 | 229
Spacers | Number 23 26 29 J2
S| Concrete: C.Y. per lin. ft. 0.44]10.53| 0.61]0.48| 0.57| 0.66| 0.53| 0.61| 0.68| 0.75] 0.57| 0.66| 0.74| 0.80
S| Reinf :lbs per lin. ft. 45| 45| 49| 47| 47| 51| 48| 49| 54| 60| 49| 53| 57| 67

NOTE:

For boxes of height less than that shown in table, use next greater
table height slabs, wall dimensions and reinforcing steel, and make

necessary changes in bar lengths, number of spacers and quantities.
Number of "d” bars in table is slab total for both cells.
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IMPERIAL TABLE — SPAN 5° (all measuements in feet and/or inches unless otherwise noted).
For Metric Table (1.52m Span) — see drawing D77C
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SPAN 5’
HEIGHT 2 3 pE 5
STRENGTH CLASSIFICATION AlBlclAlB]clA[B][Cc]D[A]B]C]D
MAX FILL OVER TOP 6 136|136 6| 24]36] 62334 46| 6 23] 34] 46
| Top_Slab T1 |6 3747 3/49 1/46 3747 3/49 1746 3/47 3749 17410 1746 3/47 3/49 1/410 1/
S| Bottom Slab T2 |6 1/48 3/410 1/4]6 1/28 3/410 1/4]6 1728 3/410 17411 1/4)6 1/28 37410 1/4)11 1/¢
Sidewalls 16l 6l 6l6]6l6]6]l6]6l6]6]6]6]6
"o | Size Bar# 5| 4 4544541414 5]4]4] 4
> [Spacing 10821010210 1081/2[10] 9 108120172 9
Length 12-3|12-2112-2{12-3|12-2]12-2|12-3|12-2|12-212-2|1 2-3|12- 2|1 2-2|12-2
"W | Size Bar# 5 516556 5]5]6[6]5]5]6][6
| o [Spacing 10 8120101081210 0812107 9 1108120172 9
| by [Length B” 11-5]11-611-7|11-5]11-611=7]11=5]11-6[11-7|11-811-5]1 1-6[11-7|11-8
S|~ [length 'b;” 11-4|11-611=-7|11-4|11-611-7|11-4l171-6l11-7]11-8l11-4]11-6]171-7]11-8
.§ wn | Size Bar# 4 5] 6456456645616
S| [Spacing 10 [81/2[ 10 |10 81210 [10l61/2l 10 9 |10 18 1/2001/2] 9
S Length 5-6|5-6| 5-6| 5-6| 5-6| 5-6| 5-6| 5-6] 5-6] 5-6] 5-6 5-6| 5-6| 5-6
"d” Dist | Top Slab=Tot. No. 266|266zl 6]6[6]12]6]6]6
Bars |Bottom Slab-Tot. No. | 6 | 6 | 6 | 6 | 6 | 6 | 6 [ 6| 6| 6] 6] 6] 6] 6
2" | Size Bar# 4| 4 4 444441454456
Bars | Spacing 18181 8181811618121 10l012] 18181721 91 9
Spacers | Number 23 26 29 J2
S| Concrete: C.Y. per lin. ft. 0.58]0.69] 0.80| 0.63] 0.75] 0.861 0.69] 0.80] 0.89] 0.98[ 0.74] 0.86] 0.97] 1.04
S| Reinf :lbs per lin. ft. 99 [ 1001 1091 103\ 1041 1121 106] 1091 1191 133] 109] 116] 126 | 148
NOTE:

For boxes of height less than that shown in table, use next greater table height
slabs, wall dimensions and reinforcing steel, and make necessary changes in bar
lengths, number of spacers and quantities. Number of "d” bars in table is slab
total for both cells.
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METRIC TABLE — SPAN 1.83m (all measuements in millimeters unless otherwise noted).

For Imperial table (6’ Span) — see drawing D77F
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SPAN 1.83m
HEIGHT 914mm 1.22m 1.52m 1.83m
STRENGTH CLASSIFICATION Al Bl C|A| B]|C AlBlclDlAalBlCc|D
MAX FILL OVER TOP 1.22m| 6. 1m10.4rm{1.22m 6. 1m|10.4m | 1.22m 5.79m| 10m |13.1m) 1.22m| 5.8m] 10m {13.1m
sl Top_Slab T1 184 | 210| 267 | 184 | 210| 267 | 184 | 210 | 267 | 305| 184 | 210 | 267 | 305
§ Bottom Slab T2 184 | 241 | 292 | 184 | 241 | 292 | 184 | 241 | 292 | JoA | 184 | 241 | 292 | JA
Sidewalls T3 152 152|152 152 | 152|152 | 152 152 152 152 152| 152 152 | 191
. | Size Bar# 16113113116 13(13 1613 13[13]116|13]13[13
CL Spacing 2411279\ 216 | 241 1279|216 | 241 | 279 | 216 | 267 | 241 | 279 | 216 | 267
Length 4.34mi.32m4.32ml.34mi.32m|4.32m |4.34m\4.32m|4.32m\4.32m|4.34m|4.32m|4.32m|4.47m
" | Size Bar# 1611919161919 | 16| 19| 1922116 19| 19| 22
_ -’OT- Spacing 2411279216 | 241 | 279|216 | 241 {279 | 216 | 267 | 241 {279 | 216 | 267
§ "bI” Length b” 4.11m|4.11m{4.17m|4.11m{4.11m|4.17m 14.11m}4.11m|4.17m|4.19m|4.11m|4.11m|4.17m|4.32m
N~~~ Length by” 4.09m\4.14m|4.17m(4.09m|4. 14m|4.17m |4.09m|4.11m|4.17m|4.19m|4.11m|4.11m|4.17m|4.32m
§‘ »n | Size Bar# 1311911913119 19 | 1311919122131 19]| 19|22
S| | Spacing 2411279\ 216 | 241 1279|216 | 241 | 279 | 216 | 267 | 241 {279 | 216 | 267
§ Length 1.96m |1.96m\1.98m| 1.98m| 1.98m| 1.98m |1.98m|1.98m| 1.96m|1.98m| 1.96m| 1.98m| 1.98m 2.03m
d” Dist | Top Slab—Tot. No. 1216 61121 6| 6 121 6| 6| 6112 6| 6| 6
Bars | Bottom Slab—Tot. No. 6| 6| 6] 6| 616 6| 6| 6| 6| 6| 6] 6] 6
%" | Size Bar# 3113131301313 131131611613 16]19]119
Bars | Spacing 457\ 457| 406 457| 356| 216 | 457 254 241 | 178 | 457 279 229 152
Spacers | Number Jo 33 36 36
S| Concrete: cu m per lin. ft. 0.59!0.69)0.8310.6310.731086 | .67 .77 .91]| .99]0.71} .82 | .96 [1.12
S| Reinf- kgs per lin. ft 551 5467|5756 70 | 58|59 74| 79)| 59| 62| 80| 91

NOTE:

For boxes of height less than that shown in table, use next greater
table height slabs, wall dimensions and reinforcing steel, and make
necessary changes in bar lengths, number of spacers and quantities.

Number of "d”

bars in table is slab total for both cells.




IMPERIAL TABLE — SPAN 6’ (all measuements in feet and/or inches unless otherwise noted).
For Metric Table (1.83m Span) — see drawing D77E
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SPAN 6’
HEIGHT 3 4 5 6’
STRENGTH CLASSIFICATION A|lB| C|A|B]C AlBlICID]A]IB]C|D
MAX FILL OVER TOP 4 20| 34| 4|20 34 4 11913343 4 | 19)] 33| 43
[ Top_Slab T/ [ 7 17418 1740 1727 17418 1740 72| 7 1748 17400 172 12 |7 1748 1740 12| 12
S[[Bottom Siab T2 [ 7 17419 17217 1727 17419 172011 172] 7 1749 17311 1/2[12 3747 1749 17401 17212 3/
Sidewalls T3] 6| 6| 6| 6[ 66| 6|6|6|6|6]| 61| 6171/
w o | Size Bar# 51445 4| ¢4 5| 4| 4| 4| 5| 4| 4| ¢
0 [ Spacing 912 7718 1/2(9 772 17 8 172[9 1/2] 11 |8 1720 1/2)9 172] 17 18 1/2[0 1/
Length 14-3\14-2|14-2|14-3|14-2|14-2| 14-3|14-2|14-2|14-2|14-3|14-2|14-2|14-8
" | Size Bar# S| 6| 65|66 5]6|6(7]5]|6|6]7
“or [Spacing 9772( 17 18 1729 172 17 18 17219 172] 11 18 172w 1/2l9 172] 11 |6 172010 172
3| i [Length B 13-6(13-6|13-8(13-6(13-6|13-8| 13-6|13—6|13-8|13-9]1 3-6]13-6|1 3-8|14-2
D~ |length 'b;” 13-5)13-7113-8|13-5|13-7|13-8 13-5(13-6|13-8|13-9|13-6]13-6|13-8|14-2
S [ Size Bor® § 66 46| 6| 466|746l 6]7
S| © [Spacing 91720 71 |8 17219 172] 11 [ 172[9 172 17 8 1720 172)9 1/2] 11 16 1720 1/
§ Length 6-6|6-6|6-6|6-6|6-6|6-6| 6-6|6-6|6-6|6-6|6-6|6-6|6-6|6-8
4" Dist | Top Slab-Tot. No. 21616171266 12/6[6[6|12]6] 6] 6
Bars | Bottom Slab—Tot. No. 6| 6| 66| 6] 6 6| 6| 6| 6| 6| 6|66
"e” | Size Bar# 4| 4| 4| 4| 4| 4 41 4| 5| 5] 4] 5] 6] 6
Bars [ Spacing 181816 [ 18| 14 161/2] 18| 10191/2] 7 | 18| 11| 9] 6
Spacers | Number Jo J3 36 Jé
S| Co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>