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SUPPLEMENTAL TO REGIONAL STANDARD DRAWING ( "D" SERIES ) 

DRAWINGS D-1, D-2, D-3, AND D-4 

NOTES 

NOTES 

REQUIRES the use of SDG-110 

DRAWING D-12 
Amend note 3 to read: "When curb inlet opening height (H) exceeds 
8 inch, install 1 inch diameter steel protection bar." 

Amend note 4 to read: "Install additional! bars at 3-v2 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 (52(}-C-2500) all around and shall be poured 
monolithically with the curb and gutter. 

DRAWING D-40 
SECTION B-B Amend v2D min. to read: "1D min." In addition, show riprap and 

concrete channel drawn even with top of pipe. 

NOTES Amend note 1.8) to read: "Filter blanket material." 

Amend note 3 to read: "Riprap shall be placed over a geotextile 
filter fabric. Filter blanket material shall be placed under the 
fabric when specified." 

DRAWING D-40, D-41A, and D-41 B 

Add the following: 

Design 
Velocity 
(Ft/Sec)* 

6-10 
10-12 
12-14 
14-16 
16-18 

Rock 
Classification 

No. 2 Backing 
1 /4 Ton 
1 /2 Ton 
1 Ton 
2 Ton 

SECTION OF RIP RAP 

* over 18 fps requires special design 
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NOTES 

NOTES 

NOTES 

DRAWING D-63 

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 0-70, 0-71, 0-74, D-79A, 0-79B, D-80A, & 80B 

"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 shall be constructed 
on both sides, including box culverts or any other structure at the end of 
the channel. Access points shall be provided on both sides at 500' maximum 
intervals. Two ten foot (10') gates or one twenty foot (20') gate for vehicular 
access are required at a maximum of 1000' intervals and may be placed on 
either side. The remaining access points shall be four-foot (4') gates." 

Add: 3. 

DRAWING 0-75 

Stucco netting shall be galvanized and shall have one 
and one-half inch (1-v2") cover. 

SHT. 2 OF 2 
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HEADWALL 
560-A--3250 PCC 

8" MIN PCC PAVEMENT 560-C--3250 

PIPE SHALL BE ENCASED 
WITH 6" OF 420-A-2000 PCC # 4 BARS @ 

UTILITY CONDUITS 
18" VERT. & HORIZ. 

SECTION A-A 

"'GUTTER 

12" PCC 
CUT OFF WALL 

SHT. 1 OF 2 
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NOTE: 

PIPE ENCASED WITH 
420-A-2000 PCC 

SECTION B-B 

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

SIDEWALK UNDERDRAIN 
MOD D-25 

HEADWALL 
560-A-3250 PCC 
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Manhole frame 
and cover see 
drawing M-1 

#13 (#4) n around opening 

C 

L 
Curb Line 

102mm 
(4") radius 

305mmT 
(12")J_ 

~mm 
T []1-2") 

L 
Length shown on plans 

PLAN 

1s 

i.:....:.~........_....__ __ ·~.-... : ~::...:_-..,_.: ·.:..:· .:;.i:' Slope floor 12: 1 

Transition to normal 
curb height in 3m 
(1 O') on both sides 
unless otherwise 
noted 

~ 
I 

#13 ~@152m 

(#4) ! (@6j 
co 

Galv. steel angle 
continuous and 

See 

QI Slope gutter 76mm 
r:: 
::::i (3") or match 
-e existing roadway 
a surface 

254mm 
(10")unless 

hown othe Ise 

M 
---++-+-13@305mm 

~- 2122 (211> I (#4012.> 
nded pipe ends •1 drawing D-61 • 

. •. 

:1 , _)lL: 
~-~ ... ·.-..... : .. 

__j T I y I T I--towards outlet 1.22m (4'-0"} I I T t---------'------<-----1 T I-
Determined by pipe size-1.22m (4') min., 2.44m 

SECTION C-C 
NOTES 

(B')max. 

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 {1/4j tooled groove in top slab in line with bock of adjacent curb. 

SECTION A-A 

LEGEND ON PLANS 
8. Surface of top slob 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. ~ 
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nhole frame • A 
13 (#4) n around opening 

Transition to normal 
curb height in 3m 
(1 O') on both sides 
unless otherwise 
noted 

See note 7 
C 

j 
Curb Line 

---102mm Wradius)----' 
__. _______________ _ 

.., A 

PLAN 

.., B 

152mm (6j 

Edge of Gutter 

#13 {#4)@152mm CS-) 
L #13 (#4}@304mm (12") 

Length shown on plans I 

Galv. steel 
angle 
continuous and 
protection bar. 
See Std.Dwg. 
0-12 

457mm (1'-6"} 

SECTION 8-8 

)i 
I L _____ _ 

ded pipe end 1 
rowing D-61 

plans t 
12:1 ii· . . , .· . 

• -·-•-..!........!...·. 
··"·: .· 

1.22m {4'-oj I I 
i---------rT f-

Determined by pipe size-1.22m (4') min., 2.44m (B')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)B, (one wing}B-1, {two wings}B-2. 
3. Maintain 38mm { 1-1 /2j 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 {1/4j 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. 
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For frame and grate 
details, see dwgs. D-13 
& D-15. B 

Galvanized 
steel angle 
continuous 
and protection 
bar. See r 

See note 7 
Std. Drawing 
D-12 

C 

L 
------
Curb Line 

C 
_j 

PLAN 

L 
Length shown on plans 

·1 

-~ .:•: 

152mm 
{6n) 
min. 

--lrl ~14mm (3'-01 T 

SECTION C-C 

NOTES 

1 

6mm (3•) cir. 
mm -1/21 

4-#13 (#4) around pipe 

Slope floor 12:1 
towards outlet 

E 
E 
~ l!::::==::::!IRounded 

pipe ends 
see drawing 

l!::::==::::!I D-61 

Elev shown 
on plans 

> 

'. 12:1 

;•::,•.=:~-==-~).,.~·,: ~ 
__j I 1.10m (3'-6j 

Ti--• --

SECTION A-A 

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 {1/2n). 
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. 
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. LEGEND ON PLANS 
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DIMENSIONS 
T=203mm {8"} if V is less than 2.44m {8'}. 
T=254mm {10") if V is 2.44m {8'} or more. 
V=1.52m {5') unless otherwise specified. 
V=D + 813mm {32"} minimum. 

,,,-r#10 @ 152mm 
1'44" (#3@ 6") 

((/51 mm {2") 

fflt 

W=2.13m (7') unless otherwise specified. 
Y=1.52m {5'} unless otherwise specified. 
Width of driveway, W, shall be 

l 

,: 
\ 

\ i, 

V 
~ 

~ m 457 m (18 ) 

I I 

I I 
I I 

□~ 
I 

I 
I 

~#10@152mm 
~ (#3@ 6") 

~51mm (2") 

3m ( 1 O'} unless otherwise specified. 
Elevation of point N shall 
be 330mm {13"} below 

w 
TOP SlAB REINFORCING PLAN 279mm (11") 

point H unless otherwise 
specified. 

Weakened Plane Joint 

See Table A 
457mm 18 

Straight Grade 

SECTION C-C 

Straight Grade 

.68m (5' -6:)1 .. 
114mm (4 1/2"} 

METRIC {mm) 

U.S. {inches) 

SECTION D-D 

PT A B C 
F.C. 114 133 152 

F.C. 41/z' 5}4' 6" 

D 
191 

71/z' 

Pt. J Normal 
Gutter Grade) 

E F G 
229 229 229 

9" 9" 9" 

H K M 
229 229 ~03 
9" 9" 8" 

NOTES 
E T 
~ ;;-- TABLE A 
- co 1. Steel Plate should be of one '--

continuous piece with curve portion 
a circular arc. 
Length = Width+457mm (18"}+circular arc. 

2. #13 {#4) rebar 762mm {30") long, 
305mm {1') O.C. shall be installed in top 
of walls for ties to top and gutters. 

1.22m {4') 

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

4. Concrete for the inlet top to be placed at the same time 
as the s/w curb and gutter. 

5. Concrete shall be 332kg/M3-C-22-Mpa {560-C-3250) 

w 
114mm ( 4-1 /2"} 

SECTION A-A 

6. Exposed edges of concrete shall be rounded with a radius of 13mm (1/2"}. 

762mm (30") 

7. Surface of top slab shall be sidewalk finished to drain toward street at a slope not to exceed 2% 
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DETAIL-A 

t' 
(3/8") 

.· -.-~ .. ·.-· ·•> . . . 
E~ 

---E '--1--
----v .... I- ::: ..... 

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

6.35mm 
°'\. 1\(1/4") 

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

76mm (3") R 
·.4 

Alternate Anchors 

Sidewalk Slope 

r 
N 

E' 
E .... f---,, 
..... ~ ----, ' 
tO ....... E,......) l 

E~ I I 
LO_. I I r ..... J: 

.... • .I ·.I 

··.:-~-f). ·t r-~:2. • ... -~ 

·, •'I:•· . :. 'S •. 

. ·. ;· -~: ~-~ ·:.,: .~· .. ; ; 
... :, :· ~ .. : . . . ... . . . 
.:: .f. ~· -.:·: _::.. -~ •. .. 

#13 (#4) bar 
762mm (30") long 
1' o.c. 

13mm (1/2") 16 steel anchor 1.1m 
(42" O.C. max.) Alernate as shown 



152mm 
max. 

T 

1.22m (4') 

. 
cc 

w 

Top Slab 

25mm ( 1 ") • support bolt, 
see detail A 

-------J__ 
--

-l T 

c::i 
ci 

914mm 36" 
min 

> 

N 

..!. _l __ 
Cl 

T 

.2 CL c., 
0 _, ,.., 

#13 (#4)@ 305mm (12") 0. C. 
both ways (typ) 

r 
152mm (6") 

----i 
----=r 

#13 (#4)@ 
305mm 
(12n)O.C. both 
ways (typ) 

SECTION A-A MODIFIED 

NOTES: 
1. A plain, round steel protection bar 25mm ( 1 ") 

in dia. shall be installed. Bar shall be 
embedded 127mm (5") at each end. 

2. Leave 203mm ca■) hole blocked out in the 
bottom placing of concrete for bolts placed 
at the same time as gutter. 

3. All exposed metal parts shall be galvanized. 

4. All galvanizing damaged by welding shall receive 
two coats of aluminum paint. 

5. Support bolts shall be spaced at not more than 
1.52m {5'-0") O.C. 

6. Adjusting nuts to be tightened and secured 
in placed when steel plate is in proper position. 

SECTION B-B 
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#13 (#4)@ 
152mm (6n) 
ways 

.S! ... 0 
Cl _!3 
~ 

NOTE: 

Manhole frame and cover. 
See drawing M-2 

Elev. shown on plans 

279mm (11 nH '/,_ --:: :-.•,-: --::\ 
unless show · ·· ·· _____ .._...--..___,.:......,__,,_•· ... .!:Lr..._· --1 

otherwise on 
plans 

Slope floor 12: 1 
towards outlet-...._......:.. ____ ......_...;....""""'" 

~ 

SECTION A-A SECTION 8-8 

4-#13 (#4) I ~10mm (2'). I 
around pipe 

I· 1.22m (4') 

PLAN 

A 

_J 
r 
IO 
I 

;.., -
E 
E 

(0 

~ 

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 (1/2n). 
4. Construct openings on both sides unless otherwise shown on plans. 
5. Maintain 38mm ( 1-1 /2n) clear spacing between reinforcing and surface. LEGEND ON PLANS 
6. Install 25mm (1 ") steel protection bar. 
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Slope floor 12:1 
towards outlet. ELEVATION 

12:1 

#13 (#4) 
@ 305mm 
(12") both 
ways 

889mm (2'-11") single 

1.52m 5' -0 double 

2.13m 7' -o• tri le 

SECTION A-A 

NOTES 
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. Maintain 38mm (1-1/2j clear spacing between 

reinforcing and surface. 
4. Increase in allowable depth subject to approval 

by Agency. 
5. Section A-A shows 3 sizes and shall not imply that 

an interior wall is to be built for the structures with 
with double or triple frame and grate. 

6. Exposed edges of concrete shall be rounded with 
radius of 13mm (1/2j. 

7. Designate types as follows: Single G-1, Double G-2 
and Triple G-3. 

8. Only end bearing grates shall be used. See Std. 
Drawing D-15. 

_..;r-------ror frame and grate details, see 
dwgs. D-1 3, 0-15. 

Rounded pipe ends 
See drawing D-61 

Elev shown on plans 

LEGEND ON PLANS 

Revision B Approved Date 
ORIGINAL. Kercheval 12 5 

SAN DIEGO REGIONAL STANDARD DRAWING 
RECOMMENDED BY THE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

Add Metric T. Stanton 03/03 

Reformatted T. Stanton 04/06 CATCH BASIN - TYPE G 
DRAWING 
NUMBER 

S/01/2003 

D-8 



2-#13 (#4) bars 

#13 (#4) Bors 
placed diagonally 

A 

l 

#13 (#4) @ 203mm (Bj 
both ways 

Bend Down 
381mm (15j (Typ.) 

TYPE PIPE DIA. 

A 4 up to 991 mm (39") 

A 5 1.1m (42") to 1.22m 

PLAN 

(48") 

A 6 1.30m (51 ") to 1.50m (60") 

A 7 1.60m (63°) to 1.80m (72") 

A 8 1.90m (75") to 2.13m (84") 

51mm 
Bend Down ___ _ 
15• (Typ) 

Diagonal Bars 
2-#13 (#4) bars ---1-1,1-V 

I-

I-

X y 

1.22m (4') 1.22m (4') 

1.52m (5') 1.22m (4') 

1.83m (6') 1.22m (4') 

2.13m (7') 1.22m (4') 

2.44m (8') 1.22m (4') 

.2 

z 
1.83m (6') 

1.83m (6') 

1.83m (6') 

2.13m (7') 

2.44m (8') 

Manhole Frame and Cover 
see Standard Drawing M-3 

For steP, details, see 
Standard Drawing D-11 

4-#13 (#4) Around pipe 

Slope floor 12:1 
towards outlet 

Elev. shown 
on plans -.......,==1------

0 c.. 

.. 

-Ir-I-__ x --• Ir~ 
NOTES SECTION A-A 

1. See Standard Drawing D-11 for additional notes and details. 
2. Concrete base shall be 332kg/Ml.C-22Mpa (560-C-3250) 
3. All precast components shall be reinforced with 6.35mm (1/4j 

diameter steel, wound spirally on 102mm ( 4 j centers. 
4. All joints shall be set in Class C mortar. 
5. Maintain 38mm (1 1/2") clear spacing between reinforcing and 

surface unless o£herwise noted. 

I-

6. Exposed edges of concrete shall be rounded with a radius of 13mm (1/2j. 
7. Manhole cover to be designated "Storm Drain". 

C 
0--' .,, 
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#13 (#4) @ 152mm (6j O.C. 

t-

X 

t-

TYPE 

A4 

A 5 

A 6 

A 7 

AB 

Manhole frame and 
cover see Std. Dwg. 
M-3 

PIPE DIAMETER 

up to 1.30m (51 .. ) 

y 

A _j 
PLAN 

1.37m (54.) to 1.52m (so•) 

1.60m (63 .. ) to 1.80m (69•) 

1.83m (72 .. ) to 2.1 Om (81 .. ) 

2. 13m (84 •) to 2.30m (90") 

For step detail, 
see drawing----,~-... 
D-11 

Elev. 
shown on---,1--==::::----Jl'.J 

X 

1.22m (4'} 

1.22m (4') 

1.22m (4') 

1.22m (4'} 

1.22m (4') 

Cl) 
C 
0 

> 

#13 (#4) bars placed diagonally 

y z 
1.53m (5'} 1.53m (5') 

1.83m (6') 1.83m (6') 

2.13m (7') 2.13m (7') 

2.44m (8') 2.44m (8'} 

2.74m (9') 2.74m (9') 

NOTES 
1. See Standard Drawing D-11 

for additional notes and 
details. 

2. All joints shall be set in Class 
C mortar. 

3. All precast components shall 
be reinforced with 6.35mm 
(1/4"} diameter steel wound 
spirally on 102mm ( 4"} 
centers. 

4-#13 (#4 } 
around pipe 
Slope floor 
12: 1 towards 
outlet .2 

4.Maintain 38mm (1-1/2") 
clear spacing between 
reinforcing and surface. 

5. Concrete base shall be 
332kg/M3-C-22-Mpa 
(560-C-3250). 

Oc. 

o..9 plans. 1-_- _- _- .._+-_-_-_-<,_t-----'-1"'> 

6. Exposed edges of concrete 
shall be rounded with a 
radius of 13mm (1/2"). 
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SECTION A-A 

7. Manhole cover to be 
designated "Storm Drain". 
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I-

>-

NOTES 

X 

't'"=o ____a_ ~ -A....- o =-f 
I I Vertical reinforcing /113 (/14) 11 

@ 457mm (18") max. for r 
horizontal reinforcing, see 
table on page D-11 B. ) 

0 

38mm 1(-1/2") Clearance, Typi I 
0 -U- 0---,, -,,-- 0 =-b-

13mm {2j Typica1--l l 
TYPICAL BOX SECTION 

r-
~ -I -254mm (10") ......., 

356mm (14j 

Approved steel reinforced 
U'c9. polypropylene step 

'?)~ 

~ 

'~) STEP DETAIL 

1. Concrete shall be 332kg/M3-C-22-Mpa {560-C-3250) unless otherwise noted. 
2. Reinforcing steel shall comply with this drawing unless otherwise specified. 
3. Reinforcing steel shall be intermediate grade deformed bars conforming to latest ASTM specifications. 
4. Bends shall be in accordance with latest ACI code. 
5. Minimum splice length for reinforcing shall be 30 diameters. 
6. Floor shall have a wood trowel finish and, except where used as junction boxes, shall have a minimum 

slope of 1: 12 toward the outlet. 
7. Depth V is measured from the top of the structure to the flowline of the box. 
8. Wall thickness and reinforcing steel required may be decreased in accordance with table above. 
9. Wall thickness shall be stepped on the outside of the box. 

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

11. Alternate step may be an approved steel reinforced polypropylene step. 
12. 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 DEPTI-1 THICKNESS HOR. c!c FlR. 
X or Y V T REINF. 

914mm (3'-0") to 1.22m (4'-0") 152mm (6j #13 (#4) 0 457mm {18") 

1.24m (4'-n to 2.13m {7'-0") 1.22m 152mm {6j #13 (#4) 0 305mm (12j 

2. 16m {7' -1 j to 2.44m (8' -0") 
(4'-0j 

152mm (6") #13 (#4) 0 203mm (8") 

914mm {3'-0") to 1.22m (4'-0j 152mm (6j #13 (#4) 0 457mm (18") 

1.24m { 4' -1 j to 1.52m {5' -0") 1.24m to 2.44m 152mm (6") #13 (#4) 0 305mm (12j 

1.55m (5'-1j to 1.83m (6'-0j {4'-1"to 8'-0") 152mm (6") #13 (#4) 0 203mm {8") 

1.85m {6'-1") to 2.44m {8'-0") 152mm (6j /113 (#4) 0 152mm {6") 

914mm {3'-0") to 1.22m {4'-0j 152mm (6") #13 (#4) 0 381mm (15j 

1.24m (4'-1") to 1.52m {5'-oj 2.46m to 3.66m 203mm (8") /113 (#4} 0 305mm (12") 

1.55m (5'-1") to 1.83m (6'-0j (8'-1" to 12'-oj 203mm (8") #13 (#4) 0 203mm {8") 

1.85m {6'-1") to 2.44m (8'-0j 203mm {8") #13 (#4) 0 152mm {6") 

914mm (3' -0") to 1.22m ( 4' -0") 203mm (8") #13 (#4) 0 305mm {12") 

1.24m {4'-1") to 1.52m {5'-0") 
3.68m to 4.88m 

203mm {8") #13 (#4) 0 305mm (12'1 

1.55m {5'-1j to 1.83m {6'-0") (12'-1" to 16'-0j 203mm (8") #13 (#4) 0 203mm (8") 

1.85m {6'-1 j to 2.13m (7'-0j 203mm (8") #13 (#4) 0 152mm {6") 

2.13m (7'-1j to 2.44m (8'-0j 203mm (8") /113 {/15) 0 203mm (8") 

914mm {3'-0") to 1.22m (4'-0") 203mm (8") #13 (#4) 0 305mm (12j 

1.24m (4'-1") to 1.52m (5'-0") 
4.90m to 6. 1 Om 

254mm (10") /113 (#4) 0 305mm (12j 

1.55m {5'-1") to 1.83m (6'-0") (16'-1" to 20'-0") 254mm (10") #13 (#4) 0 203mm {8") 

1.85m {6' -1 ") to 2.13m (7'-0") 254mm (10") #13 (#4) 0 152m~ (6") 

2. 13m {7' -1 ") to 2.44m (8' -oj 254mm {10") #13 (#5) 0 203mm {8") 

914mm (3'-0j to 1.22m {4'-0") 203mm (8") #13 (#4) 0 305mm (12j 

1.24m {4'-1j to 1.52m {5'-0") 
6.12m to 7.32m 

254mm {10") #13 (#4) 0 305mm (12'1 

1.55m {5'-1j to 1.83m (6'-0j (20' -1" to 24' -0") 254mm (10") #13 (#4) 0 203mm {8") 

1.85m (6'-1j to 2.13m (7'-0j 254mm (10j #13 (#4) 0 152mm {6") 

2. 13m {7' -1") to 2.44m {8' -0") 305mm (12") #13 (#5) 0 203mm (8") 

HORIZONTAL REINFORCING 
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245mm 10• 

E 
E 

CD 

" 

~ 
13mm (1/2•) Ill Anchor bar E 
@ 1 m (3') o.c. max. E 

N 
IO 

76mm (3•) Radius ---... 

00 
E 
E 

I') 
0 
N 

NOTES 

Protection bar 

. "£1 <t d . . . d 

(1/4") 

d 

:::c 

102mm (4.) X 102mm 
(3") X 9.53mm (3/8") 

C ...--.. 
Q) "co 
'i -
.-.....o E • .._ E 
~ ~ N 
'-" IO ......... 
EC II 
E ~ !: 
v .!2, .!2' 
IO "O G> 
NC ..C 

E 
E 

I') 

25mm!ll (1 •Ill) Support Bolt 

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 "Ill) 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 "!ll) steel support bolts, 

spaced at not more than 1.52m (5') o.c. 
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r 

E 
E 

IO 
I") 
10 

NOTE 

0 
I I 
I I 
I I 
LJ 

r, 
I I 
I I 
I I 
rJ 

~ 

r 
""" .._, 

E 
E 
~ 

. 

>- 102mm (4j X 76mm (3j X 6.35mm (1/4j 

4 
/ 

r--... 
V 

102mm (4• 

1.05m (3' -5") 

A_J 
PLAN 

r 
10 .._, 

E 
E 

N 
IO 

51mm c2·) 

SECTION A-A 

-..4.76mm (3/1 s·) 
'' ~ 

'\ 

0 
I I 
I I 
I I 
LJ 

r, 
I I 
I I 
I I 
rJ 

13mm (1/2") 
Dia. Anchors 

Hot dip galvanize all parts after fabrication. 
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142mm 102mm 9.53mm~ (3/8"~) Bar ,5-5/8") (4") 

I I I 
L ............ 

7 - t • CX) 
A ' -LO • CX) .... ' / 63.5mm (2 1 /2")x .... r-- r- -

I I co 9.53mm (3/8") End - ........ -.... .......,, 
Bars .._, 

O> = 
E E .._, 

E E E CX) 
0 'It E 0 N j (0 

-.i-.... I 
L I= 

89mm (3-1/21 x 1- I 

'j/ t BJ 
4.76mm (3/16") fillet 6.35mm (1/4") bars weld outside bar & 

1.02m (3'-4") every 3rd terminal bar. 

PLAN 

3.20mm 

9.53mm~ (3/8"~) 
_ 11.. (1/8") 

Bar\/v 
Typ. 

UEN u 

63.5mm (2-1/21)-, 

&Imm (1~ E)-
9.53mm {3/8") o, I ~ -
End Bars 

IX) ,.., 

x 9.53mm (3/8") 
End Bars 

SECTION A SECTION B 

NOTES 
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. 
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Punch 25mm (1 ") hole in CSP 
Place pipe so bars of 

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 

itc"'l O en;,, g 

grate will be parallel with 
main surface flow. 

76mm (3j x 13mm (1/2") bars ~ 
9.53mm (3/8") Rivets, 
spot weld or tack r weld at 3.20mm 

See Detail "A" ID = 14mm (1/8") points or 
(3' -o•) better 

Inlet pipe L I ' ' I See Detail "B" 
102mm (4j • • 
203mm {8j ~ 

---r:~2::d {See Section A-A 
for bottom design) 

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 

1.1 Om (3' -6") or less. Where "H" is between 1.1 Om 
(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. 

;J 
3.2mm 

(1-1/8") 

SECTION C-C 
lYPE B 

13mm (1/2j dia. min. 

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

SECTION F-F 

13mm (1/2") dia. x 76mm (3j 
14.2mm (9/16") Hole in angle 
Slot 19mm (3/4j x 51mm (2") 

6.35mm (1/4") Checkered It 

Tack 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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cnr 
C: co ·u .._,,. 
g_ E . 
., E See Detail A 
0 f;:l g ~ 
:.:; ~ g- 0 

e! ~ 
0 ._., 
.c 
., E 
., E e N 

(.)~ GRATE DETAILS 

Optional splice 

6mm (3") x 9.53mm 
(3/8") Bars 

51mm (2") Clear~ 

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

B II i-13mm (1/2") 

~.31mITS) 11 U or L76mm (3") x 76mm (3")x 

9.53mm (3/8")-----~~~rm 

Revision 
ORIGINAL 
Add Metric 

Reformatted 

Lug 19mm, x 38mm 
(3/4"- X 1 1/2") 

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

DETAIL A 

9.53mm, (3/8",) 

3/8"!0 Cross bars may be fillet welded, 
resistance welded or electroforged to 
bearing bars. 

CROSS BAR DETAIL lYPE 
WELDED STEEL GRATE 

5_1 m: (2"} -11- 9.53mm (3/8") 
Min 

63.5mm (2-1/2") SECTION 8-8 
51mm (2") 

ALTERNATIVE CAST NODULAR IRON GRATE 
OR CAST STEEL GRATE 

-l ~m (5/8") 

{ 
I I _lEr 
~ , E °"" 

1-------------lf l ~ ~ 
CROSS BAR DETAIL 

ALTERNATIVE CAST NODULAR 
IRON GRATE OR CAST STEEL GRATE 

GRATE BAR SPACING TABLE 

lYPE 

Welded Steel 

Cost 

T. Stanton 04/06 

y 
NO. OF CLEAR BAR X 102mm (4j 152mm (6j 
BARS SPACING SPACING SPACING 

15 51mm (2j 14.2mm (9/16") 95mm (3-3/4") 146mm (5-3/4") 

13 51mm (2i 54mm (2-1/8") 95mm (3-3/4") 146mm (5-3/4") 
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E 
Er 

N'° II')....., 

Er 
EO 

406mm min. ll'l I o-:... 
(1 '-4") ,,,....., 

Grind all exposed corners 
6.35mm (1/4") radius 

E 
N 
N ...: ., ...... ----·-• C 
C::, 
E::""' qe 

152mm (6") x 6.35mm (1/4") 
x 152mm (6") PL with 
22mm!il (7 /8"!11) hole 

4.76mm (3/16j 
~. E 
::""'N 
NII') 

@ 3m (1 O') Ctrs Max 114mm 
") x 6.35mm (1/4") Bent Plate 
(5/8") holes in bracket and rail 

mtJ (1/2"tJ) baits 
3.2mm (1/Bi 

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

l§r 

E ,._ 
E ~ 
00 

N<O ~v II')....., <O....., 

3/3"(11 Steel rungs, galv. 
or 1 "(II Steel rungs 

LADDER DETAIL 

2-Holes slatted 
8mm (5/16") x 25mm {1'') 
far 13mmtJ (1/2"tJ) Bolts 

2-Holes 5/16" 
for 1/2"1/J bolts 

Splice Plate 
63.5mm (2-1/2") x 9.53mm 
(3/8") x 254mm (10") 

178mm 19mm (3~~ 
(7") E~,...._ E C 

'° r 
" C 

Step 
STEP DETAIL 

+ 
Plate 

16mmtJ (5/8"tJ) Holes for 
13mmtJ (1/2"tJ) Bolts 

63.5mm (2-1/2") x 9.53mm 
(3/8") x 305mm (1'-0") 
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ELBOW 

Elbow or Tee 

OVERSIDE DRAIN 

~E 
cross bar spacer 

see note 3 

5mm (3/16") 
x 38mm 
(1-1/2"} fillet 

1 
Pavement Surface\ ~ 

Cl) 

!E~ 
Bearing ~r 8..lii 

~em~ 
"' Cl zj' 

weld .,?,....,,.,__ _ __...,...,II::::!;:::-"'+--'- 6 

{3/16j 

E 

5oomm (2'} min 150mm (6i P.C.C. 
j- -J lug or Melal Cap 

TEE 

see note 8 

150mm 
(6") 
min P.C.C 

RISER 1.63mm 
(0.064") 

5mm (3/16j I I ~ JQi;:::· 
E ·u~ 
E• 8.lii 

NCC rn~ 
U') "' 
~ Cl>-

See note 4 :.J... ..a 
6 

SECTION E-E 

600mm (2'} min. 

I I 

t 
TEE-SAG CONDITION 

Standard Band 

BAND PLUG 

(3/4") galv. pipe 
2mm {0.079j Square sheet 

Tack weld Note: 
_J_ •o• equals nominal 

--.........,,,,~-, E pipe i:liameter. 
E..-... 
~~ 
+'-' 
0 

I I Tack weld circular 
D+50mm band to flat sheet 

(2") at 8 equal spaces. 

METAL CAP DETAIL 
NOTES SECTION .D-D 

GRATE SLOT DETAIL 

44mm 
(1-3/4") 
±3mm (1/8") 

E 
E 

150mm (6") ~ 
±6mm 

Min. weld length 
38mm (1-1/2"); 
weld size 5mm 

1. Drain seams may be constructed by riveting or resistance spot-
welding, continuous helical lock seam or helical 
welding seam at equal centers. 

3/16") min. @ 2. 
ea. cross bar 

Each drain section shall be assembled with standard 
coupling bands. 

~D 

(1/4") o.c. ] 
3. Cross bar spacer of grate shall be pressure fused or plug 

~D 
GRATE SLOT WELDING DETAIL 

-----6.10m (20'-0j Unit -----i 
25mm 

{1 "} 

GRATE SLOT DRAIN 

4. 

5. 

6. 

7. 
8. 

welded to bearing bars in such a manner as to develop 
the strength of the cross bar spacer. 
Cross bar spacer {Section E-E) may differ from that 
shown provided section area is equal or greater. 
Grate material shall be a weldable grade of steel complying 
to the requirements of ASTM A 36. 
The maximum variance from a straight line from the 
extreme top comers of the bearing bar shall be 13mm 
{1/2j in 6.1m {20'). 
Installation lengths shall be 3m (10') or multiples thereof. 
Either field joint sealed with a pliable mixture of sand, 
portland cement and emulsified asphalt {Mixture of 1 part 
portland cement, 3 - 5 parts sand and 1-1 /2 parts SSI 
emulsified asphalt}, or continuous weld. 
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C.S.P. Slotted Droi 

152mm 
7cs1r 

] ~ '" 1 
.:· ~ 
·., E 

Square Woll, Concrete ~-· : ·· ~ 
Plug, Metal Cop, or ·· ;:.! 

Band Plug. 

..... 
.. 

,. 

=·· 
·=··•. 

r 
Q) 

,:, 
e 

(!) 

.s:: 
en ·c 

ti: 

100mm (4j max 

... . .,,.._ _____ ..,...-..... . 
~-... _ 

. "' .. ·· 
·-;. 

. .. -. 
•. 

0 
· .... . 

., 1-------1 
:.. ··~: .__ _____ t:::=::;:::=:::::::t 

: ... -· 

SECTION A-A 

CATCH BASIN 

!•-•, .... · 

.. •·.; ·.--------, ··.• 

L 45 elbow 

Square Woll, Band 
Plug or Metal Cop. 

NOTES 

· •. :.'::"' .. ----""!":"'"-fl=:;;;=~ 
, " . . •: .-· .. : : i 

SECTION B-B 

INLETS 

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 0-18 for additional notes and details. 
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SLOTTED DRAIN CONNECTIONS 
TO STANDARD INLETS 

Grate 

1-+-1-i1--25mm (1j± x. 
See note 1 

C.S.P. INLET 

. : .. ·. ·=•. -· .• ~ ~ 
-~: ·. : --:-"-:-~ ' 

CJ 

ALTERNATE 
SECTION B-B 
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3m 10' 

r------------,,------, 
A I II I L !------------------ I ------------ 11 I 1------1 

Meet normal crown 
or existing pavement~----J 

PLAN 

Normal Curb face 3m {10') 

Normal Gutter Grode 

---- ---------------------

SECTION A-A 

2.3m 9' 

E 
E 
~ 

Normal Curb face 

a> 152mm 6" C:--------'-=='-'-~....,_ _ _, 
:::J 

NOTES 
1. Curb and opron to be placed monolithically. 
2. Use of false header at volleys and slope 

break line is optional. 
3. Extend vertical steel from inlet structure 

into concrete apron as required. 
4. Screed Direction 
5. Concrete shall be 308kg/M3-C-17 Mpo{520-C-2500) 

SECTION 8-8 
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Meet normal crown 
or existing pavement 
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G) 
C: 

::i 
... 
G) 

:::: 
::i 

(!) 

{ :I= 0 
r;:: 

C .E 

-b ... ,__, 

E 
I') 

A 

L 

NOTE 

G: I -01 
G) 

-8'1 
WI 

I 
I 
I 
I 
I 

R Transition from berm 
)--i to ditch section. 

I m ... I A 

----- -- J 
m .. 

1m_(~~-i~( ~ Transition from berm 
: I to ditch section. 

1 I 

PLAN 

Type B 
A.C. Dike 

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

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

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

SECTION A-A 

0.86m 34 min . 

0.46m (18j 

NOTE 
1. Cross sectional area of ditch may be 

round or trapezoidal. 

SECTION 8-8 

ALTERNATE SECTION 8-8 

LEGEND ON PLANS 
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1.22m 4'-0 

Gutter line 

76mm (3 
A.C. 

8mm (5/16n) X 

19mm (3/4n) 
slotted holes for 
galvanized bolts 

Weld 

8mm (5/161 Golv. M.8. 
in 9.53mm (3/81 x 
25.4mm (11 Slotted 
holes 

2.8mm (0.1091 
thick galv. 
Bulkhead 

1.63mm (0.0641 
thick galv. 

TAPERED INLET 

SECTION A-A 

Collar of 51mm (2j pi 

Drill and tap for 13mm (1/2• )--•"'m. 
x 38mm (1-1;2•) bolt 

19mm 
(3/41 I 

j~L 89mm (3-1/21 x 51mm (21 x 
l 6.35mm (1/41 Min galv 

1zj Ji~' 51 mm (2j Dia hole 
I E· + I ID I') < JBmm (1-~/2") ----i JBmm (1-1/2") 

19mm (3/4 

NOTES 
1. Downdrain flume may be used where fill slope is 

1 1 /2:1 or flatter. 

38mm (1-1;2•) Pipe stake 1.83m (6') 
ong each side of flume. 

Flatten or point 

ANCHOR-DETAIL 

2. Use 3m (10') min. length of gutter transition on eoch 
side of downdrain in sog condition. 

3. All metal ports to be galvanized ofter fobricotion. 
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NOTES 

M 128mm 
(0.42') 

Shoulder I . 

Slip joint to be same thickness 
as downdrain pipe. 

taper t{// Trench 

Volley line 
152mm (6") 

f6) installation 
I (Omit anchor 

ssembly) 

Oakum, asphalt soaked burlap 
or jute pocking 

Overlap 
Install to permit 305mm ( 12") movement 

Toper not corrugated 
Downdrain 

Band coupler 
Pipe stake 

152mm (6"2 Min 
-:--.../,. 305mm ( 12 ) Max 

Q I' 

SECTION A-A 

Downdrain 
Surface installation 

CMP dimensions as tabulated below 

p 

Q 

254mm (10") 381mm (15") 457mm (18") 533mm (21") 686mm 

203mm (8") 305mm (12") 381mm (15") 457mm (18") 610mm 

DIAMETER 

203mm (8") 
305mm (12") 
381mm (15") 
457mm (18") 
610mm (24") 

MINIMUM 
L 

3.0 m (1 O') 
4.57m (15') 
7.62m (25') 
9.14m (30') 
12.2m (40') 

M N 

457mm (18") 203mm (8") 
508mm (20") 305mm (12") 
610mm (24") 381 mm (15") 
762mm (30") 406mm (16") 
914mm {36") 457mm (18") 

I Paved gutter flare 

1 Edge of shoulder 

L 1 ·1-

Top of dike 

Top of fill slope 

PLAN 

(27") 

(24") 

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. 

64mm (2-1/2") 

Revision 
ORIGINAL 

Add Metric T.Stanton 

0.61m 
(2') 

Spot welded and made water tight 
with asphaltic plastic cement 

Bulkhead and taper to be 
corrugated metal 

Corrugated metal tail pipe 

1.83m 6' 

PLAN END VIEW 

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

0.61m 
(2') 

ENTRANCE TAPER 
ALTERNATIVE A 

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 
toper with reinforcing beads 

Corrugated metal tail pipe 

-Tapered inlet 

1.83m 6' 

PLAN 
Toil pipe of same thickness as downdrain pipe. 

ENTRANCE TAPER 
ALTERNATIVE 8 

END VIEW 
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#13(#4) @ 

75mm (3") 
c.c. 

A 

L 

E 

#13{#4}075mm (3j C.C. 
Manhole frame and cover, see drawing M-2 

100mm(4j min. 

Elev. 
shown 
plans 

See Anchor 
Detail 

#13(#4) 0 75mm(3j C.C. total 4 

75mm(3") X 75mm(3") 
Construction Joint #13(#4) @152mm(6"} C.C. 

r _....,.,., r 
~ E mt;, 
E E .!!! E .!: 
E LO ... E 
o" :§!E 

3-#13~4) m ; : r 
15c!~)m-l I (3'.:. O"} I h152mm 

(6") 
SECTION 8-8 

NOTES 
1. Concrete shall be 332 kg/M3 -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. 

64mm (2 1 /2") x 
51 mm (2")x6mm 
( 1 / 4 ") X 1 .44m 
( 4' -0") Galvanized 
Steel Angle 

ANCHOR DETAIL 

4. Manhole frame and cover may be deleted with open channel. 
5. Trowel finish top surface and reproduce markings of existing 

sidewalk and curb. 
6. Trowel finish floor of outlet. 

LEGEND ON PLANS 

---~o ---~ 
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Sidewalk cuts per 
Std. Dwg. G-11 B 

--+--------- -------l--
Q) 
C: 

:::J 

~ 
8-
e a.. 

Q) 
C: 
:::J 

-e 
:, 

CJ 

A~ 

PLAN 

SECTION 

Pipe to be finished 
flush with curb. 

B 

J 

Gutter 

E 
E 
~ 

Ed ',....... :-,,,:<;.,.::,,,,s~~-N 

g ~ 11f;~\ Jt¾;.Jifir{&: 
~ -+~~-.:,,i.;~,;;:,,;:;;;r.: . ' 

,:
.... .,,.::-!;• 

Optional break line for cuts 
in existing curb and gutter. 

150mm (6") i----<-i 
Typ. er 

E~ 

SECTION 8-8 

APPROVED DRAIN PIPE SIZES 

PIPE SIZE CURB HEIGHT 

75mm (3") 150mm (6") to 200mm (8") CURB FACE 
100mm (4") 200mm (8") CURB FACE 

150mm (6") 250mm (10") CURB FACE 

NOTES 
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. 
.3. Concrete shall be .308kg/M 3 -C-17 Mpa (520-C-2500) 
4. Pipe shall be circular rigid plastic, or approved equal. 
5. Coring of existing curb may be used as an alternative. 

~ 

SECTION A-A 
Q) 
C: 
:::J Q) 

C: 

~ :::J 
Q) -e Q. 

e :, 

a.. CJ 

Drain shall not occupy 
the hatched area 

BLOCK CORNER 
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C 
i5 

g 

·O 

0.. 
_g 

,j 

A 

l 
I I A 

J 
I I 
L _______ J 

Finish Grade 

O· 

Cl) 

~ e 
0.. 

t: 
1 

·> a 
C 
0 

C 

~ 
..c 
(I) 

PLAN 

For frame and grate detail 
see Drawing D-13 & D-15 

#13(#4) total 4 
#13{#4)CJ @305mm{12n) 
# 13(#4) c:::::J @305mm{ 12n) 

,._.. ....... .-r-----:----L-----r;~olsi, 

75mm 
(3") 
Fillet 

l'Y,..:...,.,S~i=:=19mm 

0 

(3/4") 
typ. 

267mm 267mm 
(10 1/2j (10 1/2j 

. Rounded Pipe Ends, 
see Drawing D-61 

Elevation shown 
on plan 

12:1 

'4.::::1,~ #22(#7} bend down 
200mm{8j into wall 

I-

914mm {3•-on) L --r j I 
I I 

38mm{1 1/2" typ.) 
1.om cs-3 1I2n) I r 

T i-------• T t--

SECTION A-A 

4-#13(#4) around 
pipe opening 

SECTION 8-8 

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 ===@] 
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20mm(3/4") Chamfer 

::c 

L .I I- ~ (305mm(1') Mih} 
L .. \ 

FRONT ELEVATION 
SINGLE HEADWALL 

FRONT ELEVATION 
DOUBLE HEADWALL 

D H 

300mm 12" 813mm 2'-8" 
375mm 15" 889mm 2'-11" 
450mm 18" 965mm 3'-2" 
525mm 21" 1.04m 3'-5") 
600mm 24" 1.12m 3'-8" 
675mm 27" 1.19m 3'-11") 
750mm 30" 1.27m 4'-2" 
825mm 33• 1.35m 4'-5" 
900mm 36" 1.42m 4'-8" 
975mm 39" 1.50m 4'-11") 

1050mm 42" 1.57m 5'-2" 
1150mm 45" 1.65m 5'-5" 
1225mm 48" 1.73m 5'-8" 
1300mm 51" 1.80m 5'-11") 
1375mm 1 54" 1.88m 6'-2" 

NOTES 

Rounded Pipe 
See dwg. D-61 

191mm 7 1/2") 
191mm{7 1/2") 

L 

1.52m 5'-o" 
1.83m 6'-0" 
2.13m 7'-o· 
2.29m 7'-6" 
2.59m 8'-6" 
2.90m 9'-6" 
3.05m 10·-o· 
3.35m 1r-o· 
3.65m 12'-o" 
3.81m 12'-6" 
4.11m 13'-6" 
4.42m 14°-6" 
4.57m 15•-o· 
4.88m 15•-o· 
5.18m 17'-o" 

w 
610mm 
(2' -0") 

SECTION, SINGLE & 

DOUBLE HEADWALLS 

SINGLE 
Steel 

kg Lbs. 
Concrete 

cum C.Y. L 

15.9 35 0.46 0.60 2.44m (8°-0· 
18.1 40 0.57 0.75 2.90m (9'-6" 
22.7 50 0.70 0.91 3.20m 10'-6" 
27.2 60 0.78 1.02 3.51m 11'-6" 
34.0 75 0.92 1.20 3.81m 12'-6" 
38.6 85 1.06 1.39 4.27m 14•-o· 
38.6 85 1.16 1.52 4.57m 15•-o· 
45.4 100 1.32 1.73 4.88m 15•-o· 
47.6 105 1.49 1.95 5.18m 1t-o· 
59.0 130 1.60 2.09 5.49m 18·-o· 
63.5 140 1.79 2.34 5.79m 19•-o· 
68.0 150 1.99 2.60 6.10m 20·-o· 
72.6 160 2.10 2.75 6.40m 2r-o· 
81.6 180 2.32 3.03 6.86m 22'-6" 
86.2 190 2.53 3.31 7.16m I 23'-6" 

1. Concrete shall be 332 kg/M3 -C-22Mpa (560-C-3250) 
2. All reinforcing shall be #13(#4) bars. All vertical and 

horizontal tie bars @ 457mm{18") maximum spacing. 
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STRAIGHT HEADWALL - TYPE A 
!CIRCULAR PIPE! 

DOUBLE 
Steel Concrete 

ka Lbs. cu m C.Y. 
22.7 50) 0.72 0.94) 
27.2 60) 0.89 1.17 
34.0 75) 1.03 1.35 
40.8 90) 1.16 1.52 
45.4 100 1.32 1.72' 
52.2 115 1.53 2.00 
57.2 126 1.69 2.21' 
59.0 130 1.85 2.42 
65.8 145 2.03 2.65 
77.1 170 2.20 2.88 
84.0 185 2.39 3.13 
88.5 195 2.58 3.38 
90.7 200 2.78 3.64 
102 225 3.07 4.02 
109 240 3.29 4.30 

LEGEND ON PLANS 
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11 
1---J 

I I I s 

S/2 (305mm( 1 ') min) 

ELEVATION - DOUBLE HEADWALL 

457mm(1'-6") 

::c 

ELEVATION - SINGLE HEADWALL 

C.S.P. ARCH SIZE SINGLE 
H L Steel 

Metric {inches) Metric (ft/in) Metric (ft/in) 
450mmx275mm 18x11 787mm 2-7 1.68m 5-6 16.8 37 
525mmx375mm 21x15 889mm 2-11 1.98m 6-6 20.4 45 
600mmx450mm 24x18 965mm 3-2 2.29m 7-6 22.7 50 
700mmx500mm 28x20 1.02m 3-4 2.59m 8-6 27.3 I 60 
875mmx600mm 35x24 1.12m 3-8 3.20m 10-6 38.6 85 
1050mmx725mm 42x29 1.24m 4-1 3.81m 12-6 50.0 110 
1225mmx825mm 49x33 1.35m 4-5 4.42m 14-6 59.0 130 
1425mmx950mm 57x38 1.47m 4-10 5.18m 17-0 70.4 155 
1550mmx1050mm 64x43 1.60m 5-3 5.79m 19-0 79.4 175 
1775mmx1175mm 71x47 1.70m 5-7 6.40m 21-0 88.5 195 

::c 

Concrete 
cu m C.Y. 
.490 0.64 
.612 0.80 
.734 0.96 
.860 1.12 
1.13 1.47 
1.34 1.76 
1.73 2.26 
2.15 2.81 
2.54 3.31 
2.92 3.81 

230mm(9") 

865mm 
(2'-10") 

SECTION, SINGLE & 
DOUBLE HEADWALLS 

DOUBLE 
L Steel 

Metric (ft/in) kg Lbs. 
2.44m (8 -o·· 23.6 52 
3.05m 10 -0" 27.2 1601 
3.51m 11 -6"1 31.8 70> 
4.12m 13 -6"" 40.9 90> 
4.72m 15 -6"" 54.5 120 
5.49m 18 -0" 65.8 145> 
6.40m 21 -0" 77.2 170 
7.47m I 24-6" 95.3 210 
8.23m 27'-o" 104.4 230 
9.14m 30'-o" 115.7 255 

Concrete 
cu m C.Y. 
.700 0.91 
.940 1.22 
1.11 1.45 
1.35 1.761 
1.66 2.16 
1.97 2.57 
2.40 3.13 
2.96 3.86 
3.38 4.42 
3.90 5.09 



254mm 

Al- (10") - D/2 (305mm (1 ') min) -1 ~ 
E~ ~ Rounded Pipe Ends, EO 

I I I{) I See Drawing D-61 
o· 

-$-$- "'1~- -
~\-

0 ---
I - -

' <( 

• 
: I 

I . L 
· I ~ 

A~ 

DOUBLE PIPE SECTION A-A 
ELEVATION 

Al 

I -e-
I . L · I A~ 

SINGLE PIPE 
ELEVATION 

SINGLE DOUBLE 
D A B H L _Concrete L _Concrete 

mm in. mm ft.fin. mm ft.Jin. m ft./in. m ft./in. kg C.Y. m ft./in. kg C.Y. 
300 12" 610 2'-o· 305 1'-o· 1.22 4'-o" 1.22 4'-o" .345 0.45 1.73 5'-8" .475 .62) 
375 15" 610 2'-o· 330 1'-1" 1.30 4'-3" 1.52 5'-o" .482 0.63 2.16 7'-1" .650 .85) 
450 18" 610 2'-o· 356 1'-2· 1.40 4'-6" 1.83 6'-0" .635 0.83 2.59 8'-6"1 .860 1.12 
600 24" 762 2'-6" 432 f-5' 1.68 5'-6" 2.44 8'-o" 1.18 1.54 3.45 11'-4" 1.60 2.09 
750 30" 762 2'-6" 533 1'-9' 1.83 6'-o' 3.05 10'-0") 1.85 2.41 4.32 14'-2' 2.50 3.26 
900 36" 914 3'-0" 610 2'-o· 2.13 7'-o· 3.66 12'-0") 2.86 3.74 5.18 1t-o· 3.87 5.05 

NOTES LEGEND ON PLANS 

------------D 
1 . Concrete shall be 332 kg/M3 -C-22Mpa (56O-C-325O). ------------
2. Exposed corners shall be chamfered 19mm (3/ 4"). 
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254mm 

Al (10") 

- - S/2 (3O5mm(1 ') min) -I~ Rouoded ~pe Eod,, 
Er . see Drawing D-61 
EC J4 

in I 
~~ . 

Is' rs\ I 
I 

:::c I 
I -

'--"' '--"' 
I 
I -- I 

<( ;. -~·.1 
I -

L -I ~ 
A~ 

DOUBLE PIPE SECTION A-A 
ELEVATION 

Al 

0 

I · L · I 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./11. m ft./111. m ft. cum C.Y. m ft./in. cu m C.Y. 
,r- 18x11 610 (2-0") 356 1'-2" 1.19 3' 11· 1.83 6' 0.64 0.83 2.21 7' 3• 0.75 0.97) '"'"'" 
525mmx375mm 21x15 610 (2'-0") 406 1'-4" 1.24 4'-1" 2.13 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 3.51 11'-6" 1.52 1.98 
700mmx500mm 28x20 762 (2'-6" 508 1'-8" 1.52 5'-o" 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/M3 -C-22Mpa (56O-C-325O) ----=0 2. Exposed corners to be chamfered 19mm (3/ 4"). ----

Revision By Approved Date RECOMMENDED BY THE SAN DIEGO 
SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE 

ORIGINAL Kercheval 12/75 ~ 
Add Metric T. Stanton 03/03 .... )Wfr:t/"fv'vt) 3/01/2003 

STRAIGHT HEADWALL - TYPE B Reformatted T. Stanton 04/06 Ch'alrperson R.C.E. 19246 Date 

(C.S.P. - ARCH PIPE ) DRAWING D-33 NUMBER 



305mm(1') ~ 305mm(1') 
lap-j f- -j lap 

r-=== r 51 mm{2") cir. 

A I 

r. 

U TYPE WING TYPE 

ELEVATION 

DIMENSIONS 

l #13(#4)@305mm{12")----+-<

I 
L .__ ....... ..__ ----A. 

SECTION A-A 

2-#13(#4)- ;--✓ 

Alternate _J 
Detail C #13{#4)@305mm{12") 

1-#13(#4 ) 

SECTION 

llOtB£ PfE 

Er 
En 
ol 
CX). 
I') .:::, 

Er 
E (0 
r-- I 
IO. v.:::.. 

llOtB£ PIPE 

1-.-.-,-.-. 

... 
0 
I -
E 

WING WALL 
REINFORCING 

~~ 
1.j --1 305mm{1'-o") 

ALT. DETAIL C 

DIA. U lYPE WING lYPE U lYPE WING lYPE 
Of 
PfE L E F w w 

CONC. STEEL CONC. STEEL CONC. STEEL CONC. STEEL 
Metric 450mm 689mm 381mm 571mm 610mm 0.43kg 16kg l.49k! 20kg J.63k\ 24kg 0.69kg 28kg 
us 18" 2'-3 1/8' 1'-3" 1'-10 1/2' 2'-o· P.SSy<J 35Ib P.63y< 43Ib V, 0.82yc 53Ib 0.90yd 61Ib 

Metric 600mm 962mm 533mm 800mm 762mm 0.61ko 22kg 0.72k< 28kg s 1.0kg 34kg 1.1kg 39kg 0.. 

us 24" 3'-1 7/8' 1'-9" 2'-71/2' 2'-6" P.7~ 47Ib p,93y< 60Ib :z: 1.22yc 73Ib 1.36yd 86Ib 0 

Metric 750mm 1.24m 686mm 1.03m 914mm .81kg 33kg 1.0kg 39kg 
ffl 

1.3kg 50kg 1.5kg 56kg 
us 30• 4'-0 5/8' 2'-3" 3'-4 1/2' 3'-0' 1.05yd 71Ib 1.29y( 85Ib 1.66vc 109Ib 1.92Y(I 1231b 

Metric 900mm 1.51m 838mm 1.26m 1.07m .02kg 40kg .30kg 52kg ~ 1.70k\ 62kg 1.95kg 74kg 
us 36" 4'-11 1/2' 2'-9' 4'-11/2' 3'-6' 1.33yc 88Ib ~.69yd 114Ib 2.19y< 136Ib 2.55yc 162Ib 

NOTES: 
1. Concrete shall be 332kg/M 3 -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. 
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TABLE OF DIMENSIONS AND QUANTITIES 
FOR DRAWING D-35A 

DIMENSIONS SINGLE PIPE DOUBLE PIPE 
DIA U TYPE WING lYPE U lYPE WING lYPE 
OF 
PIPE L E F w CONC. STEEL CONC. !STEEL w CONC. STEEL CONC. STEEL 

C.Y. LBS. C.Y. LBS. C.Y. LBS. C.Y. LBS. 
Metric 1050mm 1.10m 610mm 914mm 1.22m 1.20 cum 53.1 kg 1.46 kg 61.J kg 2.1 cum 86.2 kg 2.5 cum 97.1 kg 
U.S. 42" 3'-7 1/4" 2'-o· 3•-0· 4'-0" 1.57 C.Y. 117Ib 1.90 C.Y. 135 lb 2.69 C.Y. 190 lb 3.16 C.Y. 214 lb 

Metric 1200mm 1.37m 762mm 1.14m 1.37m 1.51 cu m 70.0 kg 1.90 cu m 84.0 kg 2.62 cu m 115 kg 3.11 cu m 131 kg 
U.S. 48" 4'-6" 2'-6· 3'-9" 4'-6" 1.97 C.Y. 153 lb 2.48 C.Y. 184 lb 3.43 C.Y. 252 lb 4.06 C.Y. 288 lb 

Metric 1350mm 1.65m 914mm 1.37m 1.52m 1.85 cum 86.2 kg 2.35 cu m 112 kg Cl> 3.25 cu m 145 kg 3.87 cu m 176 kg 
~ U.S. 54• 5'-4 7/8" 3'-0" 4'-6" 5'-0" 2.41 C.Y. 190 lb 3.07 C.Y. 246 lb Cl.. 4.24 C.Y. 319 lb 5.06 C.Y. 368 lb 

Metric 1500mm 1.92m 1.10m 1.60m 1.68m 2.21 CU IT 109 kg ~.87 cu m 134 kg ~ 3.40 cum 175 kg 4.72 cum 201 kg 
U.S. 60" 6'-3 3/4" 3'-6" 5'-3" 5'-6" 2.88 C.Y. 239 lb 3.75 C.Y. 294 lb I 5.13 C.Y. 386 lb 6.17 C.Y. 442 lb 

Metric 1650mm 2.20m 1.22m 1.83m 6'-o· 2.59 CU IT 134 kg 3.46 cu m 162 kg Cl> 4.65 cum 206 kg 5.51 cum 234 kg 
U.S. 66" 7'-2 1/2" 4'-0" 6'-o" 6'-o" 3.38 C.Y. 294 lb 4.52 C.Y. 356 lb ~ 6.08 C.Y. 454 lb 7.20 C.Y. 516 lb 

Metric 1800mm 2.47m 1.37m 1.80m 1.98m 3.0 cu m 167 kg 4.22 cu m 190 kg 5.44 cum 237 kg 6.35 cu m 267 kg 
U.S. 72• 8'-1 3/8" 4'-6" 6'-9" 6'-6" 3.93 C.Y. 368 lb 5.52 C.Y. 417 lb 7.11 C.Y. 522 lb 8.30 C.Y. 588 lb 

Metric 1950mm 2.74m 1.52m 2.29m 2.13m 3.45 cu m 202 kg 5.13 cu m 229 kg 6.27 cum 270 kg 7.27 cum 315 kg 
U.S. 78" 9'-0" 5'-0" 7'-6" 7'-o· 4.50 C.Y. 444 lb 6.70 C.Y. 503 lb 8.20 C.Y. 595 lb 9.50 lb 693 lb 

Metric 2100mm 2.71m 1.68m 2.51m 2.29m 3.99 cu m 245 kg 6.24 cu m 281 kg 7.27 cum 312 kg 8.26 cum 357 kg 
U.S. 84" 9'-10 3/4" 5'-6" 8'-3" 7'-6" 5.21 C.Y. 540 lb 8.15 C.Y. 619 lb 9.50 C.Y. 687 lb 10.80 C.Y. 786 lb 

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 1 • minimum, between outside 

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

LEGEND ON PLANS 

:~ ==lb 
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19mm(3/4") Chamfer 3 4 D I W I 

127 (S") ~ / • • L/2 "I~ _,,--f--Rouoded "" '""'· --J i- mm I I see Std Dwg D-61. 

r {-~ arH JI rtt~ ~ 
11 I I J I I tt ----'-- L.__ ,____._ .:::::. .I.....- ..__ ---'-- -~ 

Corner Steel I II I I I ~ 1 1 I 1·.4 : fJ .·iil 
Detail 190mm(7 1/2"):-j__J---LJ-191mm(7 1/2") 

IO 
191mm(7 1/2"):j_j--lJ-190mm(7 1/2") IO ..., 

229mm(9) ~ 230mm(9") ~ 
610mm 610mm 

(2'-0")ELEVATION SECTION (2'-0") 

LENGTH OF W 

L/2 
965mm 3'-4") 1.47m (4'-10") 1.93m (6'-4") 2.39m (7' -1 o") 2.85m (9'-4") 

D H 
Steel Cone Steel Cone Steel Cone Steel Cone Steel Cone 

300mm 813mm 762mm 22.7kg 0.61cu m 27.3kg .750cu m - - - - - -
12· 2'-8" 2'-6" 50lb 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'-o" 55Ib 0.91 C.Y. 65Ib 1.11 C.Y. - - - - - -

450mm 965mm 1.07m 30.0kg 796cu m 34kg .956cu m - - - - - -
18" 3'-2" 3'-6" 65Ib 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" 75Ib n.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" 85Ib 1.29 C.Y. 100lb 1.51 C.Y. 11 Olb 1.74 C.Y. - - - -

675mm 1.14m 1.45m 40.9kg 1.1 Ocu m 47.7kg 1.28cu m 52.2kg 1.91cu m - - - -
27" 3'-11" 4'-9" 90Ib 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" 95Ib 1.55 C.Y. 110Ib 1.80 C.Y. 120Ib 2.05 C.Y. 135Ib 2.29 C.Y. - -

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" 4'-5" 5'-6" 105Ib 1.71 C.Y. 120lb 1.97 C.Y. 135Ib 2.23 C.Y. 150lb 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. 1401b 2.41 C.Y. 155Ib 2.68 C.Y. 170lb 2.95 C.Y. 

975mm 1.25m 1.i,ium - - 68.0kg 1.tocu m 77.2kg z.oocu m 84.0kg Z. HSCU m 90.8kg Z . .:>l1CU m 
39" 4' -11 H 6'-3" - - 150lb 2.28 C.Y. 170Ib 2.56 C.Y. 185Ib 2.84 C.Y. 200Ib 3.12 C.Y. 

1050mm 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" 6'-9" - - 155Ib 2.42 C.Y. 175Ib 2.76 C.Y. 190lb 3.05 C.Y. 2101b 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" - - - - 180lb 2.97 C.Y. 200lb 3.27 C.Y. 2151b 3.57 C.Y. 

1200mrr 1.73m 2.29m - - - - 86.2kg 3.13cu m 98.0kg 2.63cu m 105kg 2.87cu m 
48" 5'-8" 7'-6" - - - - 190lb 3.13 C.Y. 216Ib 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'-o" - - - - - - 220lb 3.67 C.Y. 235Ib 3.99 C.Y. 

1350mrr 1.88m 2.59m - - - - - - 107kg ~.99cu m 114kg 3.25cu m 
54" 6'-2" 8'-6" - - - - - - 235Ib 3.91 C.Y. 250lb 4.24 C.Y. 

NOTES 

1. Concrete shall be 332 kg/M 3 -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 D/2 

(300mm (1 ') min.). The dimension L/2 is from the center of the pipe ----r ----
to the end of the headwall as shown. 
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Detail 190mm(7 1/2")-j H l-190mm(7 1/2") T ~ 190mm:1,,,~_l-19omm 
~ ~ (7 1/2")i=i (7 1/2") 
(2'-o") '[ (t-o·) 

g 
N ELEVATION SECTION 

LENGTH OF W 
CSP 

ARCH 
SIZE 

H 
1.02m (3'-4") 1.47m (4'-10j 1.93m (6'-4") 2.39m (7'-10•) 2.84m (9'-4") 

Steel Cone Steel Cone Steel Cone Steel Cone Steel Cone. 

Metric 450mm x 275mm 787mm 838mm1u.tkg .643cu m :U.Jkg .788cu m 1..>1.Hkg .926cu m 36.3kg 1.07cu m 40.9kg 1.20cu m 
U.S. 18·x,, ■ 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 991 mm 27.3kg . 765cu m 29.5kg .91 Ocu m 34.0kg 1.06cu m 140.9kg 1.21 cu m 54.4kg 1.36cu m 
U.S. 21"x15" 2'-11' 3'-3" 60Ib 1.00 C.Y. 65Ib 1.18 C.Y. 75Ib 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 m 43.1kg 1.33cu m 49.9kg 1.49cu m 
U.S. 24"x18" 3'-2" 3'-9" 60Ib 1.07 C.Y. 70Ib 1.32 C.Y. 80Ib 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 m 45.4kg 1.45cu m 
U.S. 28"x20" 3'-4" 4'-3" 70Ib 1.26 C.Y. 80Ib 1.47 C.Y. 90Ib 1.68 C.Y. 100lb 1.90 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 
U.S. 35"x24" 3'-8" 5'-3" 100lb 1.51 C.Y. 110lb 1.74 C.Y. 120Ib 1.97 C.Y. 140Ib 2.20 C.Y. 

Metric 1050mm x 725mm 1.25m 1.90m 52.2kg 1.40cu m 159.0kg 1.58cu m b..).5kg 1.77cu m 70.3kg 1.95cu m 
U.S. 42"x29" 4'-1" 6'-3" 115Ib 1.82 C.Y. 130Ib 2.06 C.Y. 140Ib 2.31 C.Y. 155Ib 2.55 C.Y. 

Metric 1225mm x 825mm 
U.S. 49"x33" 

Metric 1425mm x 950mm 
U.S. 57"x38" 

1.35m 2.21m 59.0kg 1.62cu m b:>.8kg 1.82cu m /U.3kg 2.02cu m 77.2kg 2.22cu m 
4'-5" 7'-3" 130Ib 2.12 C.Y. 145Ib 2.37 C.Y. 155Ib 2.64 C.Y. 170Ib 2.90 C.Y. 
1.47m 2.59m 65.8kg 1.93cu m 75.6kg 2.14cu m 79.4kg 2.35cu m ~6.2kg 2.57cu m 

4'-10' 8'-6" 145Ib 2.52 C.Y. 160Ib 2.79 C.Y. 175Ib 3.07 C.Y. 190Ib 3.35 C.Y. 

52.2kg 1.62cu m 
115Ib 2.11 C.Y. 
70.3kg 1.85cu m 
155Ib 2.42 C.Y. 
77.2kg 2.17cu m 
170Ib 2.83 C.Y. 

84.0kg 2.41 cu m 
185Ib 3.15 C.Y. 

93.0kg 2.76cu m 
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 
U.S. 64"x43" 5'-3" 9'-6" 185Ib 2.89 C.Y. 200lb 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 
U.S. 71 "x47" 5' - 7• o' -6" 200Ib 3.25 C.Y. 215Ib 3.56 C.Y. 235Ib 3.86 C.Y. 250Ib 4.17 C.Y. 270Ib 4.48 C.Y. 

NOTES 
1. Concrete shall be 332 kg/M 3 -C-22Mpa (560-C-3250) 
2. All reinforcing steel #13 (#4) bars. All vertical and horizontal tie bars 

460mm (18") maximum spacing. 
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. 
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>-
z 250mm ( 1 O") min. 

FACE ELEVATION SIDE ELEVATION 

PIPE DIAMETER X y 

300mm (12") TO 600mm (24") 310mm (1 "-0") 610mm (2"-0") 

525mm (21 ") TO 900mm (36") 457mm (1"-6") 762mm (2"-6") 

975mm (39") TO 1200mm (48") 610mm (2'-0") 914mm (3'-0") 

1275mm (51") TO 1500mm (60") 762mm (2'-6") 914mm (3'-0") 

1575mm (63") & Larger 914mm (3'-0") 914mm (3'-0") 

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 3 -C-22Mpa (560-C-3250) . 
3. Keep the pipe-end clear of obstructions to permit easy placing of culvert 

extension. 

z 

254mm (10") 

305mm (12") 

305mm (12") 

356mm (14") 

356mm (14") 
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Elevation on Plans 

152mm (6") x 152mm (6") - 10/1 

r 
N 

610mm 
(2'-0") SECTION A-A 

A 

-=iJ -:J 

E 
E 

N 
in 

Min 152mm 
(6") 
around pipe 
inlet 

E 

L~5D+23Dmm (91-i,. j152mm (61 
Inlet constr. 
sym. about <t_ 
except for 
multiple pipe 
installations 
{see note 1) 

~.5D+230mm (911 1152 mm (6") 

E 
E 

SECTION C-C 

NOTES 

N 
0 

1. 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 8-8 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). 

2. Culvert shall be cut off even with apron surface when required by the Agency. 
3. Use inlet apron only where a flared and section can not be utilized. 
4. Place weep holes when required by the Agency. 
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Concrete 
Channel 

2D OR 2 W min. 

Al 
152mm (6") 

Wide Slot 

3D OR 3W 

PLAN 

NOTES 

Design Velocit~ Rock T (min) 
m/sec (ft/sec * Classification 

1.8-3 
No. 2 Backing 320mm (1.1ft) (6-10) 

3-3.7 220 kg 
823mm (2.7ft) (10-12) (1/4 ton) 

3.7-4.3 450 kg 
1.1 m (3.5ft) (12-14) (1/2 ton) 

4.3-4.9 900 k~ 1.3m ( 4.4ft) (14-16) (1 ton 

4.9-5.5 1.8 tonne 
1.6m (5.4ft) (16-18) (2 ton) 

*over 5.5 mps (18 fps) requires special design 

D = Pipe Diameter 
W = Bottom Width of Channel 

I-

Filter Blanket 

Sill, Closs 
249kg/rrr -C-13Mpa (420-C-2000) 
Concrete 

SECTION A-A 

1. Plans shall specify: 
A) Rock Class and thickness {T). 
B) Filter material, number of layers and thickness. 

2. Rip rap shall be either quarry stone or broken 
concrete (if shown on the pfons.) Cobbles 
ore not acceptable. 

3. Rip rap shall be placed over filter blanket which may 
be either granular material or filter fabric ( woven filter 
slit film fabric shall not be used). 

4. See Regional Supplement Amendments for selection 
of filter blanket. 

SECTION 8-8 
5. Rip rap energy dissipotors shall be designated as either 

Type 1 or Type 2. Type 1 shall be with concrete sill; 
Type 2 shall be without sill. 
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Pipe Collar 
(see note 5) 

notch 152mm 
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Note: Riprap not shown. 
2-#13 (#4) rebars horizontal 
and vertical around fence 
post (typical). 

PLAN 

"C 
IO 
r--
0 

SECTION 8-B 

Inlet bo--~ 
127mm (5") 

top of slob min of 6" 
above channel invert 

Er~ 
EC 

cl 

203mm (:t~
Filter cloth 

Aggregate 
cu{off wall 

Channel invert 

] ... 
! ~ Facing Closs 457mm (18") 
'°\_ Light Class 763mm (30") 

Aogregate subbase bottom and sides 
152mm (6") thick for facing class 

NOTES SECTION A-A 229mm (9") thick for light class. 

1. Design 
Equivalent Fluid Pressure (Earth Loading)= 961 kg/cu m (60 p.c.f.) Maximum Outlet velocity = 1O.7m (35')/s 

2. Concrete shall be 332 kg/M3-C-22Mpa {56O-C-325O) 
3. Reinforcing shall conform to ASTM designation A615 and may be grade 40 or 60. Reinforcing 

shall be placed with 51 mm (2") clear concrete cover unless noted otherwise. Splices shall not be 
permitted except as indicated on the plans. 

4. For pipe grades not exceeding 20%, inlet box may be omitted. 
5. If inlet box is omitted, construct pipe collar as shown. 
6. Unless noted otherwise, all reinforcing bar bends shall be fabricated with standard hooks. 
7. Five foot high chain link fencing, embed post 18" deep in walls and encase with class B mortar. 
8. In Sandy and Silty soil: 

a) Riprop 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. 

9. Rip rap and subbose classification shall be as shown on plans. FOR DIMENSIONS, SEE D-418. 
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METRIC DIMENSIONS TABLE, FOR STRUCTURE DETAILS SEE D-41A. 

Pipe Dia 457mm 610mm 9.14m 11.0m 12.80m 14.63m 16.46m 18.29m 21.95m 
Area (sq. m) .164 .292 .456 .657 .893 1.17 .1.48 1.82 2.63 

Mox. Q cu m/s .594 1.08 1.67 2.41 3.26 4.28 5.41 6.68 9.60 
w 1.66m 1.80m 2.13m 2.82m 3.20m 3.58m 3.96 4.34 5.0Jm 
H 1.JOm 1.60m 1.90m 2.21m 2.44m 2.74m 2.87m 3.28m 3.73m 
L 2.24m 2.74m 3.25m 3.76m 4.27m 4.78m 518m 5.79m 6.71m 
0 991mm 1.19m 1.40m 1.60m 1.83m 1.80m 2.24m 2.44m 2.82m 
b 1.24m 1.55m 1.85m 2.16m 2.44m 2.72m 3.05m 3.35m 3.87m 
C 711mm 864mm 1.02m 1.17m 1.35m 1.50m 1.65m 1.80m 2.11m 
d 279mm 356mm 406mm 482mm 533mm 610mm 660mm 737mm 838mm 
e 152mm 152mm 203mm 203mm 254mm 254mm 305mm 305mm 381mm 
f 457mm 610mm 762mm 914mm 914mm 914mm 914mm 914mm 914mm 
g 635mm 762mm 914mm 1.07m 1.19m 1.35m 1.50m 1.63m 1.88m 
Tl 203mm 254mm 305mm 
Tb 178mm 241mm 267mm 
Tw 178mm 241mm 267mm 
To 178mm 203mm 

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

Pipe Dia (in 18 24 JO 36 42 48 54 60 72 
Area (sq.ft. 1.77 3.14 4.91 7.07 9.62 12.57 15.90 19.63 28.27 
Mox. Q els 21 38 59 85 115 151 191 236 339 

w 5'-6" 6'-9" 8'-0" 9'-3" 10'-6" 11'-9" 13'-0" ~4'-3" 16'-6" 
H 4'-3" 5'-3" 6'-3" 1-3" 8'-0" 9'-0" 9'-9" ~o•-9• 12'-3" 
L 7'-4" 9•-0· o'-8 12'-4 14'-0 15'-8" 17'-4" 19•-o 22'-o 
0 3'-3" 3'-11 4'-7" 5'-3" 6'-0" 6'-9" 7'-4" 8'-o" 9'-3" 
b 4'-1" 5'-1" 6'-1" 7'-1" 8'-o" 8'-11' 10·-o· 11'-0' 12'-9" 
C 2'-4" 2'-10 j-4• 3'-10 4'-5" 4'-11 5!_5• 5'-11 6'-11 
d P'-11 1'-2" 1'-4" 1'-7" 1'-9" 2'-o· 2'-2" 2'-5" 2'-9" 
e o'-6" o·-s· o'-8" o'-8" o·-10· o·-10· 1'-0" 1'-o· 1'-3" 
f 1'-6" 2'-o· 2'-6" 3•-0· 3•-0· 3'-0" J'-0" J'-0" J'-0" 
g 2'-1 2'-6" J'-0" 3'-6" J'-11 4'-5" 4'-11 5'-4" 6'-2" 
Tl 8" 10· 12" 
Tb 7• 9 1/2" 101/2" 
Tw 7" 91/2" 10 1/2" 
To 7• 8" 
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305mm { 1'-0") 

See Sec. D-D 

3-#13 {#4) 

3-#18 {#5) 

4-#18 (#5)-------.:. 

END SILL ELEVATION 

r----rt-----~'---r--
# 1 3 ( #4) r --+-l ,..,,:.--4--____::,.___,_-'--' 

@203mm (8") 

4-#13--~ 

(#4) ' 
(note 1) f 

D 
#18 (#5) r 
@305mm 
(12") 
#13 (#4) L 
@203mm(8") 

#18 {#5)u@203mm{8") 

NOTES 

SECTION A-A 

See End Sill Elev. 
Note 1 

2-#25 (#8) {full ht.) 

Symmetrical about 
centerline 

HEADWALL ELEVATION 

SECTION C-C 

457mm 
{18") 
lop 

#4-@7 {note 1) 

1. Place reinforcing, as noted, at center wall ( or slob). SECTION D-D 
2. Match location of reinforcing with that in headwall, 

end sill and foundation slob. 
3. All reinforcing shall be placed with 51 mm {2") 

concrete cover, unless noted otherwise. 
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1----Symmetrical about centerline 

51mm (2j typ. ~ 

-I f-------see Sec. A-A '\-._ 
----- ~---------------7 

#18 (#5) [""O 305mm (12j (outside face) 

#13 (#4) 0 305mm (12j (inside face) 
I '\. 

I 

I 
I 

I 
I 

I 
I Pipe openihg 

#4 Lo 245mm (10j (outside face) 

#4 0 245mm (10") (inside face) 
: 
I 

__ ,; ~ T \ 
-t--H--1---~I I -

-=i-"=t-i--t--t---t-t1_~ 2-#~B (#6) ea. 1face 

,: 
See Sec. D-D and 

Note 1. 
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I 

L- - ·-

HEADWALL ELEVATION 

~ 

I ----- - - --- ---t-----------------
.1. I~ I 
I I 

t L #13 (#4) 0 245mm (10j (outside face only) 
E -5 
~ h END SILL ELEVATION 
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c~ f16 (#5) 0 305mm (12j (each face)---, 
match location of transverse reinforcing 
in foundation slab. 

I 

#16 (#5) cont. ' 

#16 (#5),o 305mm (12"1--.-liF.F=-i=""r-------:-,--,i::--

#13 (f4)CO 254mm (toj 

(note 1) 

' D 

(#4) 0 254mm (10")L __ 

(#4) 0 3 

2-#19 (#6)-=~~~ 
2-115 

( ----11--+-++--+--

F bars _ (#4)70 457 
#16 (#5)7@ 229mm (9 I 
#16 (#5)C@ 254mm (10 

CL bar 

(note 3) 

70mm (2 3/4") cir. 

OU bar 
(note 1) 

13 (#4) 0 254mm 
(10") (both faces) 
match location of 
horizontal reinforcing 
in baffle wall, headwall 
and end sill. 

D 

See End Sill Elev 

f 610mm (2'-0") 

f16 (#5)(0 305mm (12") 

#16 (#5) cont. 

r-Symmetrical about 

centerline 
,-----, 

#13 (#4) 0 254mm (10") 
(see Sec. D-0) 

#13 (#4) 0 254mm (to 
(see Sec. 0-0) 1-+-11-1--1-1--+-~~v~ 

#16 (#5)70 305mm (12")41 -+-+-+-+-+,;!1==~,j'"-+--,~ 

#16 (#5) 0 305mm (12") 
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2.13m (7'-01 

G. between baffle 

wall and end sill Add #13 (#4) @ 254mm (101 vertical spacing ----
to reinforcing shown (ea. face) 

4 - G bars 
(full ht.) 

#16 (#5) CO 254mm (101 

Pipe dia. (in.) 914mm (361 I 1.07m (421 

A bar #16 (# 5) 0 305mm (12") 

B bar #16 (# 5) 0 305mm (12") 

C bar #13 (# 4) 0 305mm (12") 

D bar #13 (# 4) 0 305mm (12") 

E bar #13 (# 4) 0 305mm (12") 

F bar #13 (# 4) @ 229mm (91 

G bar #22 (# 7) 

NOTES 
1. Match location of sidewall reinforcing. 

457mm 
(18") 

min. lap 

SECTION D-D 

1.22m (481 I 1.37m (54") I 1.52m (60") I 1.83m (72") 

#19 (#6) 0 305mm (121 I #22 (#7) @ 305mm ( 12") 

#19 (#6) 0 305mm (12") 
#16 (#5) 0 305mm (12") 

#16 (#5) 0 305mm (12") I #19 (#6) 0 305mm (121 

#16 (#5) 0 305mm (12") 

# 16 (#5) 0 229mm (9") I #19 (#6) 0 229mm (91 

I #36 (# 11) 

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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7==;,-,1......,~-=i.,..-4--1-,..,...----r+~:!-- Fillet, both 

PLAN 

sides of 
upstream end, 
for all H's 

5-#13 (#4)t;l@305mm (12") 

3-#25 (#8), 
Headwall or endwall 

5-#13(#4) D@ 305mm (12") 2-#13 (#4) 
2-#13 (#4), Str, @ 305mm (12")--,.cF;'""'=~_ifl-';;;::~_f::::f+<:;;.-;j~~~~~I 

#13 (#4)J@ 305mm (12"), 
backface 

2-#13 (#4) @ 305mm± (12") ,....,,,~~~===l.U=::==::;::::ii.:=111 
13mm (1/2") Exp jt filler 

3-#29 (#9) 

2-#13 (#4) 

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

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

Slope of fill channel 

3-#29 (#9) n 

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

r -;.:..::.::.~~F,=i-,;::::::11;~.lv 
.i.;'""_Jt-..-J:.-i-,,-_=,-J!_~-;.,,-#13 (#4)7@ 457mm (18") 

---.,~ ... , ;J~•---+--1---+-+---+ Front face, bend 813mm 
'O) (2' -6") into wall or apron 

2-#13 (#4) If alternative bottom 
Alternative bottom of cutoff wall. 

TYPICAL FOR MAXIMUM H >3.O5m ( 1 O') TYPICAL FOR MAXIMUM H< 3.O5m ( 1 O') 
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5-#13 (#4) t;J@ 305mm 

I _______ / ~}~~~ 

filler i- 13mm ( 1 /2") exp. jt. 
#13 (#4)@ I 

381mm 457mm (18") :r: 229mm 
(9") 

FL 

#29 

(1'-3" 
Slope apron 

to match channel 

#13 (#4)@457mm (18") 
I (~9)\ 

-~ r;;1ij~~~~=:=~~=~~-~::.:!:=t:t~~1 
152mm (6") 

I 
I 

E 
N 
N 

#13 (#4) @ 457mm (18") max. Detail E 

TYPICAL FOR MAXIMUM 
H > 3.05m (1 o') 

52mm (6") Const jt 
#13 (#4)@457mm (18") max. 

H < 3.05m (1 O') 

305mm ( 1 '-0") Cutoff wall 

TYPICAL FOR MAXIMUM !,J 
305mm ( 1 '-0") Cutoff wall 

PART LONGITUDINAL SECTION 
NOTE 
RCP shown. Metal pipe similar except eliminate the expansion joint and use hook bolts @ 483mm(19")± 
spacing. Size and length provided by manufacturer. 

A 152mm (6") 
#13 (#4)Cl'@305mm n 

#13 (#4) X 

Stiffening beam For transverse re inf in 
in warped wingwall see 
see table on pg. D-44D. 

pe varies 
:r: 

For number & size of 
bars see table D-44D. 
Extend and hook into 
cutoff wall and headwall Dia clear 

or end wall. 1-1 /2 Dia clear 
25.4mm 1 ") min. 

#13 (#4) Spacers @ 305mm (12") 
1.52m (5' -0") Dowels @305mm (12") ctrs 

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

SECTION C-C 

I... I... 
0 0 .......... 
~ 

'cno 
I 

EC
E 
m E 
NE 
N L{) 

0 .,., 

~ 
WITHOUT STIFFENING BEAM 

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

152mm (6") 

for Max ~ H 3.05m 1 0' 
for Max H > 3.05m 10 

Where abrasion is anticipated, increase apron thickness to 178mm (7") 
minimum to provide 51 mm (2") minimum reinforcement coverage. 
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Warped 
wingwall 

#13 (#4), 64mm -ll,.____:_j...+'--'-<-7 

(2-1/2") cl. 

I 

---,t~1::, l_ 
of slope 

(1'-0") 

--....u..~_- Const jt 
Warped 
wingwall 

Extend wall spacers 51 mm± (2") into 
headwall or endwall. Rotate if necessary. 

(Near spring-line, eliminate face 
extension and hook rear extension 

outward, if possible.) 

SECTION B-B 

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

I... 
Q) 

0.. 
X 
w 
,.-.. 

N 
'-... 

13mm (1/2") Exp jt 
where H max > 3m 

305mm 
1'-0") 

13mm (1/2") Exp jt filler 13 (#4)@ 
m (18") 

Extend wall spacers 61 Omm± (2') 
into headwall or endwall 

1,,,-~-~,......;......--1-c,-~-........ -.....-.;r, 52mm 
~- __t (6") 

305mm 
(1 '-0") 

..__,L....----'-'..J 

Dim is 1'-Q" where H ~ 10' -1-... I 
Dim is 2' -0" where H > 1 Q' ~ 

DETAIL E 

4-#13 (#4) 

SECTION A-A 

Revision By Approved Date 
ORIGINAL Kercheval 12 75 

Add Metric T. Stanton 03/03 

Reformatted T. Stanton 04/06 

SAN DIEGO REGIONAL STANDARD DRAWING 

PIPE CULVERT - HEADWALLS, 
ENDWALLS & WARPED WINGWALLS 

RECOMMENCED BY THE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

DRAWING 
NUMBER 

3/01/2003 

D-44C 



~ 0. ;a Cl) ::0 i!::ol::o 
~ ;:: G) :S. 
3 .. - !:2. 
o - Z 0 
:::: ~-)>::, ,. o r 
a. 

CD 
I'< 

:-< :-<~ ~ 
en VJ -, -o 
..... - 0 -, 
C C ::::,- 0 
;?. ~ (l) < 
0 0 < (I) 
::::J ::::, 0 c.. 

~ ~ g. olo~i'-.l lc, 
0 0 --.J (I) 
en t.i Q1_ 

m z 
0 .,, 
:e =a >m 
I== (') 
0 C: 

r
QO < m :e =cl > -I 
=cl I .,, 
m :c om 
:e ~ - :e 25 > :e r-
> ~ 
r- -r-
0 

0 
I 
.,::. 

.,::. I I !!. 0 ~ ~ 
~ i 

lij 

en 
),, 
z 
0 
m 
Q 
0 
::n 
m 
Q 

0 z 
),, 
r-
u, 
-t 
),, 
z 
0 
),, 
::n 
0 

0 
::n 
),, 

~ z 
Q 

::0::0 
rr,rr, 

g~ 
z;:: 
j!!:!z! 
IIIC 

~a 
~~ 
~;ii 
111..., 

0111 

i~ 
iC 

~~ rr18 

WARPED WINGWALLS - IMPERIAL All measurements in Feet and or Inches unless otherwise noted 
WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING 

Element 
H 8'or less 10' 12· 14' 16' 18' 20' 12' 14' 16' 18' 20' 25' 30' 35' 40' or more Slope 

1/4:1 Front face reinf #4@12 #4@ 7 #5@ 7 #5@ 5 #6@ 6 #7@ 7 #7@ 6 No beam. Place 2-#6 in each 
Rear face reinf #4@12 #4@12 #4@12 #4@12 #4@12 #4@12 #4@12 face along top of 

Front face reinf #4@12 #4@12 #4@12 #4@12 #4@10 #4@ 8 #4@ 6 10' wall. A= 1'-0" 
3/4:1 I Rear face reinf #4@12 #4@12 #4@12 #4@10 #4@ 7 #4@ 6 #5@ 8 12' B= 9" 

1-1/4:1 
Front face reinf 4@12 4@12 #4@12 #4@12 #4@12 #4012 #4012 14' 
Rear face reinf #40 8 #4@ 8 #4@ 5 #5@ 6 #6@ 7 #6@ 6 #7@ 6 16' ·-o" 

D at Cutoff Wall s· s· s· 7-1/2" a· 9-1/2" 11" 18' 
D at Culvert 6" 6" 6" 8" 9-1/2" 11· 1·-1· 20' -#9 

WARPED WINGWALLS - METRIC (All measurements in Millimeters unless otherwise noted) 
WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING 

Element 
Slope H ;;~~: 3.05m 3.66m 4.27 4.88m 5.59m 6.10m ~3.66ml3.27rrf,88ml5,49ml6.10ml7.62ml9,14~10.7ml12m or more 

1/4:1 Front face reinf 
Rear face reinf 

3/4:1 I Front face re inf 
Rear face reinf 

#130305 #130178#160178#160127#190152 220152 1.83m No beam. Place 2-#13 in each 
#130305 #130305 #130305 #130305 130305 130305 2.43m face along top of 

#130305 #130305 #130305 #130305 130254 130152 3.05m wall. A= 305 

#130305 #13@305#13@305#130254#13@178 160203 3.66m 57 

1-1/4:11 
Front face re inf 
Rear face reinf 

D at Cutoff Wall 

#130305 #130305 #130305 #130305 #130305 130305 4.27m Total 6- 9 
~130203 #130203 #130127 #160152 #19@178 220152 4.88m _ 22 .,.;;...A=_6_1_0 __ _, 

152 152 152 191 203 279mm 5.49m 457 

D at Culvert 152 152 152 203 241 279 330 6.10m -#29 

NOTES: 

Walls designed for 610mm (2') surcharge; earth density = 55kg / 0.029 cu m (120 # / cu. ft.); 
equivalent fluid pressure = 16.4kg / cu m (36 #/cu. ft.) Vary D of warped wall uniformly from 
that at cutoff wall to that at culvert, for maximum H > 3.65m (12'). Dimensions L, W, H, M. 



Manhole 
frame and 
cover see 
Std Dwg 
M-2 

A 

L 

102mm 
(4") R 

#13 (#4)r7around opening 

Curb Line 

A 
_j 

Curb Line 

~ Edge of Gutter 

PLAN -"13{#4)Yt25~cym (10") C b L' 
II' ~ur me 

1 · Length shown on plan • 1 

SECTION A-A 

NOTES 

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

4-#13(#4) around pipe 

m N 

lO"'I 610m 
te1 (2'-0" 
unded pipe e 
e drawing D-

Elev show 
on Ions 

SECTION 8-8 

152mm ~ 
(6") 

1. See Standard Drawings 0-11 &: D-12 for additional notes and details. 
2. Dimension shown becomes 610mm (2'-0j when opening on both sides. ~ust manhole as required. 
3. Exposed edges of concrete shall be rounded with a radius of 13mm (1/r) LEGEND ON PLANS 
4. When V exceeds 1.22m ( 4') steps shall be installed. See Standard Drawing 0-11 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. p 
7. Provide 6.35mm (1/41 tooled groove in top slab in line with back of adjacent curb. ========= 
8. Maintain 38mm (1 1/2") clear spacing between reinforcing and surface unless otherwise noted. 
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,, /.s. /•' 

"O 
,,..__ CD 
: 3: 

CD 0 _Q 
C I 0 o· 
N~ * C 

~ 0 
~ E 0 :;::; 

~E 
Ol C 

> 
~v Trench Width C 

0 
~ 

X Ol CD 

.,= ~/ ~ 
0 
C "iii 

.c CD CD ..., .... a. C 0 
CD 0 

* Y} 0 N ~ 
..., 

.c ~ 0 ~ 
.E 

0 "O 
Ol ~~ C "O X CD 

1/-..~ ... ::;l C 
I-

,, 
~ 

E,,..__ 
203mm (8") min. E• C 

I{)~ .E t, (12") o..._, max. I") 
CD 

Elevation Cl C Invert 
.!: 0 

N * "O 
~ "O 

CD CD 0 
CD a. Ol a: 

J_ 

L102mm (4") Clearance (min.) 

19mm (3/4") Crushed Roe 

SECTION 

NOTES: 

1. For trenching on improved streets see Standard Drawing G-24 or G-25 for resurfacing details. 
2. (*) indicates minimum relative compaction. 
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NOTE 

Face of drainage structure Face of drainage structure Face of drainage structure 

R R R 

BELL END SPIGOT END CUT END 

R = Thickness of pipe 

Face of drainage structure 

Corrugated steel pipe 

R 

CUT END 

R = Inside diameter of pipe 

10 

The rounded areas may be built up of cement mortar or poured in place with the drainage structure. 
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E .......... 
E 'to 
~ --

E .......... 
E = 

N <O 
Lr) --

152mm 
(6") 

ELEVATION 

152m 
(6") 

76mm (3") Max gap t 
152mm (6") 

152mm 6" Min overlap on each pipe 

Overlap 

Finish smooth with Class C mortar 

SECTION A-A 
NOTES 
1. Pipe collar does not have to be finished if covered. 

E 

Cut pipe end 

2. Concrete shall be332 kg/M 3 -C-22Mpa (560-C-3250) 
3. Where gap exceeds 76mm (3") but is not more than 152mm ( 6" ) 

an internal form shall be used. 
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A 

L 

PLAN 
SKEWED CONNECTION 

,.... . ..,. ....., 
E 
E C 
N ·-e E 

···.•,::.::·:/\ 
... 

3/8 D 

A 

L 

(' ..,. ....., 

(' ..,. ....., 
E 
E C 

N ·-e E 

PLAN 

er:s 
~~E -

152mm (6") min 

..... ,::.~:·:~:·\: 
·,:• . 

SECTION A-A SECTION 8-8 

NOTES 
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 (24") ID. 
3. The smaller pipe shall not be more than 2/3 the size of the larger pipe. 
4. Concrete shall be 279kg/M3 -C-14-Mpa (470-C-2000). 
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~ 
I 

Elev. shown on plans 

i---- Fence (see note 4) i 

~ r,f~, 
~~ 

332 kg/M 3 -C-22Mpa 
(560-C-3250) 
Concrete or Air Placed Concrete. 
Reinforced with 152mm (6") x 152mm 
(6") - 10/10 gage w.w.f. 

NOTES 

6.35mm (1/41 galv. 
wire mesh screen 

102mm (41 dia plastic weep 
holes at 3.05m (10 ft.) O.C. 

DETAIL 

I 

1., ...... (8'-01 fflOO(i 
see note 5 

When depth exceeds 
914mm (3'-0") weep 
holes must be added at 
3.05m (10') on centers. 
(see detail) TYPICAL SECTION 

4.76mm (3/161 premolded joint material or 
3.20mm (1/81 sawed joint. 

r -........ 
E 
~ 
'° IN 

WEAKENED PLANE JOINT 

25.4mm { 11 max. graded filter material 
placed a minimum of 457mm ( 181 
each side of weep hole. 

Premolded Joint Material 

r 
~ -........ 
E 
E ..., 

Optional Construction Joint 38mm (1-1/21---
EXPANSION JOINT 

1. A.C. 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. LEGEND ON PLANS 
5. For bottom widths greater than 2.44m (8 feet) see Standard Drawing D- 71. 
6. Reinforcement shown is minimum. 
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332 kg/M3 -C-22Mpa 
(560-C-3250) 
Concrete or Air Placed 
Concrete. Reinforced with 
152mm (6") x 152mm (6") 
- 10/10 gage w.w.f. 

~_) 

Lsee Detail A 

Width shown on plan 
'-.... 

lYPICAL SECTION 

~ When depth exceeds 
- 914mm (3'-o") weep 

holes must be added at 
3.05m (1 0') on centers. 
(see detail) 

305mm (1ft.) min. 
25.4mm (1j max. 
graded filter material 

6.35mm {1/4j galv 
wire mesh screen 

Optional Construction Joint 

Premolded joint ~ 
material\ ~ 

I___, cl-, 
38mm -_...,L.;;;....i.. _ __, 

{1-1/2") 

EXPANSION JOINT 

NOTES 

DETAIL A 

4. 76mm (3/16") 
Premolded Joint I E 
Material or Er 
3.20mm (1/8") ~.::::, 
Sawed Jo;nt 1 4 ~. . . } 

152mm (4") 
plastic weep 
holes @ 3m 
o.c. 

WEAKENED PLANE JOINT 

1. A.C. 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 0- 72. 

4. Chainlink fence shall be as required by Agency. 
5. Reinforcement shown is minimum. 
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Open Butt Joint 
305mm {1') min. 

25.4mm (1j max. 
graded filter material 

ALTERNATE 
CONTINUOUS DRAIN 

LEGEND ON PLANS 
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ELEVATION 

------------7 
I 
I 
I 
I 

Flow line of channel , 
I 
I 
I 
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,.; 

SECTION A-A 

NOTES 
1. Thickness and wall depth shall be as shown on pion. 

I 254mm (10j 
t-"min 

2. Reinforcing in cut off wall shall be the some as that required in channel. 
3. Concrete shall be 332 kg/M3-C-22Mpo (560-C-3250}. 

LEGEND ON PLANS 

~::::::::::::::::::11 
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C: 
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~ 
G) 
C: 
C: 
0 u 

0 
G) 

C, 
C: 
C 

II-~--- I I 
o .......,e 

l~w -----~ I . § 
L_______ :,Joa'~ 

PLAN 

ELEVATION 

NOTES: 
1. Concrete shall be 332 kg/M 3 -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. 

... 
0 

;;::: 

0 
C: 

i 
l5 

LEGEND ON PLANS 
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Revision 

Compacted embankment 

NOTE: 

Ct 

I 
I 

I 
Width shown on plan 

ill 
Width shown on pion 

SECTION 

The following shall be as required by Agency: 
a) Low flow channel 
b) Filter blanket 
c) Cutoff wall 
d) Fence 

Elev shown 
on plans 

457mm (18j min 

Selected rock slope protection 
per Agency requirements 

LEGEND ON PLANS 

{:::::::::::::::::::11 
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152mm 
CJ> 

(12") 610mm (24"min) C 305mm (6"} 'c CJ> C 
:, 
e 
Q) 
0. 
0 
"in 
C ·s, 762mm (30"} min Q) 

.D 

Bottom may be 
rounded at the option 
of the contractor. 

CJ> 
C 
'o 
C 
:::, 
0 ... 

TYPE A 

1.42m {5') min 

Bottom may be rounded at 
the option of the contractor. 

TYPE C 

NOTES 

'c 
C 
:, 

e 
Q) 
0. 
0 
"in 
C ·s, 
Q) 

.D 

279kg/M3-C-14-Mpa {470-C-20 
concrete or 76mm (3"} 17 Mpa (2 
air placed concrete with 
38mm (1-1/2"} x 38mm (1-1/ 
17 gage stucco netting. 

BROW DITCH 

CJ> 
C 
'c 
C 
:, 

e 
8.. 
~ 610mm 

(2'}min 

3" 470-C-2000 concrete or 
3" 2500 psi, air ~laced concrete 
with 38mm (1 1/2"}x38mm (1-1/2"} 
17 gage stucco netting. 

TERRACE DITCH 

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. 

e_ 
E• 

NCO 
IO......, 

E,..... e: X 
ION C 
o-::..E 
I') 

TYPE B 

914mm {3') min 

TYPED 

LEGEND ON PLANS 

==C>- ==C>- ==C>-
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METRIC TABLE - SPANS UP TO 1.22M ( all measuements in millimeters unless otherwise noted). 

SPAN 

HEIGHT 

STRENGTH CLASSIFICATION 
MAX FILL OVER TOP 

0 1 Top Slob 
5 Bottom Slob 
u Sidewalls 

610 I 914 I 1.22m 1.52m 

457161016101 914 16101 914 I 1.22m 610 914 1.22m 1.52m 

A I A I A I A I B I A I A I B I A I B I C I A I B I A I B I A I B I C I D I A I B I C I D 
1.68m I 965 I 965 h .68rrl 111 I 111 I 940 I 111 I 940 ~ .27rrl 305 I 686 I 305 I 686 I 279 I 660 faM ~ .17ni 279 I 635 I 889 ~ .17rr 

T 1 152 152 159 159 203 178 178 203 178 203 229 191 203 191 203 191 203 241 267 191 203 241 267 
12 152 152 159 159 203 178 178 203 178 203 229 152 203 152 203 152 203 254 273 152 203 254 273 
T3 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 152 

" " Size Bar " 13 13 13 13 16 16 16 16 16 16 19 16 16 16 16 16 16 19 19 16 16 19 19 
] ~ Spocinq 89 89 89 89 102 127 127 114 127 114 127 102 102 102 102 102 102 127 114 102 102 127 114 
C: Lenoth 965 965 .27rr .27rr 1.3rri 1.6m 1.6m 1.6m 1.6m 1.6m n .57n 1.9m 1.9m 1.9m 1.9m 1.9m 1.9m h .88rrh .88rr 1.9m 1.9m .88rr .88rr 
·§ "d" Dist. Too Slob-No. of 2 2 3 3 2 3 5 3 3 3 3 7 3 7 3 7 3 3 7 3 3 
~ Bors Bottom Slob-No. of 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 
~ "e" Bors Spocinq 457 457 457 457 311 457 457 457 432 330 241 457 457 457 457 457 432 330 279 457 305 216 165 

Spacers Number 12 12 12 12 12 12 14 14 14 14 16 
~ Concrete: cubic meter er lin. ft 13 13.8 17.6 20.7 23.7 22,2 25.3 27.6 27.6 30.6 32.9 24.5 28.3 27.6 31.2 30.6 33.7 39.0 41.3 32.9 34.5 42.1 43.6 
5 Reinf. kg per lin. ft. 12.3 13.2 15.5 16.4 20.9 20.0 20.5 21.4 21.8 23.6 29.0 25.9 25.5 26.8 25.9 27.7 27.3 30.9 34.0 28.6 29.5 35.0 39.5 

IMPERIAL TABLE - SPANS UP TO 5' (all measuements in feet and/or inches). 

SPAN 

HEIGHT 

STRENGTH CLASSIFICATION 
MAX FILL OVER TOP 

0 1 Top Slob 
5 Bottom Slob 
u Sidewalls 

T1 
T2 
T3 

2' 3' 4' 5' 

1'-61 2' I 2' 3' 2' 3' 4' 2' 3' 4' 5' 

A I A I A I A I B I A I A I B I A I B I C I A I B I A I B I A I B I C I D I A I B I C I D 
66 I 38 I 38 I 66 I 28 I 28 I 37 I 28 I 37 I 50 I 12 I 27 I 12 I 27 I 11 I 26 I 35 I 46 I 11 I 25 I 35 I 46 

6 6 6 1/4 6 1/4 8 7 7 8 7 8 9 7 1/2 8 7 1/2 8 7 1/2 8 9 1/2 10 1/2 7 1/2 8 9 1/2 10 1/2. 
6 6 6 1/4 6 1/4 8 7 7 8 7 8 9 6 8 6 8 6 8 10 10 3/4 6 8 10 10 3/4 
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

" " Size Bar " 4 4 4 4 5 5 5 5 5 5 6 5 5 5 5 5 5 6 6 5 5 6 6 
] ~ Spacing 3 1/2 3 1/2 3 1/2 3 1/2 4 5 5 4 1/2 5 4 1/2 5 4 4 4 4 4 4 5 4 1/2 4 4 5 4 1/2 
(./') Lenath 3-2 3-2 4-2 4-2 4-3 5-3 5-3 5-3 5-3 5-3 5-2 6-3 6-3 6-3 6-3 6-3 6-3 6-2 6-2 6-3 6-3 6-2 6-211 

O> ·a "d" Dist. Too Slob-No. of 2 2 3 3 2 3 5 3 3 3 3 7 3 7 3 7 3 3 7 3 3 1 

.£ Bors Bottom Slob-No. of 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 
j "e" Bors Spocina 18 18 18 18 12 1/4 18 18 18 17 13 9 1/2 18 18 18 18 18 17 13 11 18 12 8 1/2 6 1/2 

Spacers Number 12 12 12 12 12 12 14 14 14 14 16 
~ Concrete: C.Y. er lin. ft. 17 18 23 27 31 29 33 36 36 40 43 32 37 36 41 40 44 51 54 43 48 55 57 
5 Reinf. lbs per lin. ft. 27 29 34 36 46 44 45 47 48 52 64 57 56 59 57 61 60 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. 



:::0 ~ 0 METRIC TABLE - SPAN 1.88m (all measuements in millimeters unless otherwise noted). ~ :::0 
a. ::u (1) cij" 
;:: G'5 s. :E 

(1) (1) -
CJ) 

a. ~ z o· ::,. )> ::::, SPAN 1.88m n r 

cc 
'< HEIGHT 2' 3' 4' 5' 6' 7' 

;-I ;-I ;i:,- > ;;,;: ,:::, STRENGTH CLASSIFICATION A B A B A B C A B C D A B C D E A B C D E (/) s1 (1) ,:::, 
8" ~ 0 MAX FILL OVER TOP 254 457 254 457 254 457 635 229 457 635 914 229 432 635 914 .14rr 229 432 635 914 .14rr 6" 

::, ::::r c5 6" ~ Top Slab T1 210 210 ::, ::, a. 210 210 210 210 235 210 210 235 279 210 210 235 279 305 210 210 235 279 305 !2. (.) 
0 0 C, :z Bottom Slab T2 172 203 172 203 172 203 248 184 210 305 286 184 210 267 286 311 184 210 267 286 311 
$ t ~ 0 0 (..) 

Sidewalls -..J ..... T3 152 152 152 152 152 152 152 152 152 152 152 152 152 152 159 178 152 152 159 178 197 Ol (.,J Ul 
(1) 

Size Bar " 16 16 16 16 16 16 19 16 16 19 19 16 16 19 22 22 16 16 19 22 22 w "all 
Spacinq 102 102 102 102 102 102 127 102 102 127 4 1/2 102 102 127 5 1/2 5 102 102 127 140 127 en 2 L.__J (11 ),, Lenqth 2.21m 2.21m 2.21m 2.21m 2.21m 2.21m 2.18m 2.21m 2.21m 2.18m 2.18m 2.21m 2.21m 2.18m 2.21m 2.26m 2.21m 2.21m 2.18m 2.26m 2.29m z O' 

C: "d" Dist. Top Slab-No. of 7 4 7 4 7 4 7 4 4 7 4 4 4 7 4 4 4 -~ 
S2 0 Bars Bottom Slob-No. of 4 4 4 4 4 4 4 4 4 4 4 c m ·o:; "e" Bors Spocinq 457 457 457 457 457 457 432 457 394 292 216 432 267 191 152 127 305 191 178 127 114 c:, a::: 

en 0 Spacers Number 12 12 14 16 16 18 

z ::a ~ Concrete: Cubic Meter per lin. ft. 30.6 32.2 32.9 35.2 36.0 38.3 44.4 44.4 41.3 45.9 50.5 42.9 44.4 49.7 54.3 59.7 45.1 46.7 53.6 59.7 67.3 

0~ 
m :::;) Reinf. kq per lin. ft. 29.0 28.6 30.0 29.5 31.3 30.4 33.6 31.8 31.8 36.3 41.3 33.2 35.4 41.8 50.8 57.6 36.8 40.9 44.9 57.2 63.1 a c:, 

mm 0 -I z IMPERIAL TABLE - SPANS 6' (all measuements in feet and/or inches). > CD ),, -o r 
~ >< (I) SPAN 6' 
zO -I 

),, 
HEIGHT 2' 3' 4' 5' 6' 7' 0 C: z . r- C -< ),, STRENGTH CLASSIFICATION A B A B A B C A B C D A B C D E A B C D E 

m ::a MAX FILL OVER TOP 10 18 10 18 10 18 25 9 18 25 36 9 17 25 36 45 9 17 25 36 45 
::i:, C Top Slob T1 8 1/4 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 1/4 9 1/4 11 12 8 1/4 8 1/4 9 1/4 11 12 -I (.) 

C :z Bottom Slob T2 6 3/4 8 6 3/4 8 6 3/4 8 9 3/4 7 1/4 8 1/4 10 11 1/4 7 1/4 8 1/4 10 1/2 11 1/4 12 1/4 7 1/4 8 1/4 10 1/2 11 1/4 12 1/4 ::a 0 

),, 
(..) 

Sidewalls T3 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 1/4 7 6 6 6 1/4 7 7 3/4 
~ Size Bar " 5 5 5 5 5 5 6 5 5 6 6 5 5 6 7 7 5 5 6 7 7 

ff " z w a Spocinq 4 4 4 4 4 4 5 4 4 5 4 1/2 4 4 5 5 1/2 5 4 4 5 5 1/2 5 2 c:, (11 L.__J 

7-2 7-2 7-3 7-5 7-3 7-3 7-2 7-5 7-6 Length 7-3 7-3 7-3 7-3 7-3 7-3 7-2 7-3 7-3 7-2 7-3 7-3 
O' 
C: "d" Dist. Top Slob-No. of 7 4 7 4 7 4 7 4 4 7 4 4 4 7 4 4 4 

i~~ll 
·e 

:zc, ~ Bors Bottom Slob-No. of 4 4 4 4 4 4 4 4 4 4 4 
C: 

8 1/2 17 10 1/2 7 1/2 12 7 1/2 4 1/2 C: :::0 -g ~~ ·o:; "e" Bars Spacinq 18 18 18 18 18 18 17 18 15 1/211 1/2 6 5 7 5 :s::::: > a::: cc:§ ul > I: Spacers Number 12 12 14 16 16 18 fT1 :z 0 ,...,.., 

:::0 G") 
:, z 
;o ~r-' .. ~~ ~ Concrete: C.Y. per lin. ft. 40 42 43 46 47 50 58 52 54 60 66 56 58 65 71 78 59 61 70 78 88 
. >o 
n )z :::;) Reinf. lbs per lin. ft. 64 63 66 65 69 67 74 70 70 80 91 73 78 92 112 127 81 90 99 126 139 
f'l re-~~ a 

0 io V ~=i! I ...... ~ UJITI 

NOTE: CJ) m OUJ 
l.\) ~> CD 0 i:S° ;cZ For boxes of height less than that shown in table, use next greater table height slabs, wall dimensions and reinforcing steel, and 

o " ~o (D i;i ;;; make necessary changes in bar lengths, number of spacers and quantities. 
~ ,...,8 
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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 1.52m · 1.83m 2.14 
STRENGTH CLASSIFICATION A B A B A B C A B C A B C 
MAX FILL OVER TOP 406 660 406 660 406 660 889 406 660 889 406 660 889 
<..:i Top Slob T1 184 210 184 210 184 210 248 184 210 248 184 210 248 
5 Bottom Slob T2 191 222 191 222 191 222 267 191 222 267 191 222 267 
01 Sidewalls T3 152 178 152 178 152 178 216 152 178 216 152 178 216 

Size Bar 
. 16 16 16 16 16 16 19 16 16 19 16 16 19 .. 

a Spocinq 229 178 229 178 229 178 229 229 178 229 229 178 229 -- Lenqth 2.03m 2.06m 2.03m 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 
"b" 

Spocinq 229 178 229 178 229 178 229 229 178 229 229 178 229 

I Dimension "X" 381 406 381 406 381 406 508 381 406 508 381 406 508 
Lenqth 940 965 940 965 940 965 1.17m 940 965 1.17m 940 965 1.17m 

Q) 
Size Bar 

. 16 16 16 16 16 16 19 16 16 19 16 16 19 
~ . " C 

Spocinq 229 178 229 178 229 178 229 229 178 229 229 178 229 
C, 

i Dimension "y" C: 559 584 559 584 559 584 686 559 584 686 559 584 686 
~ 
..E Lenqth 1.58m 1.53m 1.58m 1.93m 2.18m 2.24m 2.39m 2.49m 2.24m 2.69m 2.80m 2.85m 3.1ml 
C: . 16 cu . " Size Bar 16 16 16 16 16 16 19 16 16 19 16 19 

a,: C1 

L 
Spocino 229 178 229 178 229 178 229 229 178 229 229 178 229 
Dimension ''y" 559 584 559 584 559 584 686 559 584 686 559 584 686 
Lenqth 1.12m 1.17m 1.12m 1.17m 1.12m 1.17m 1.37m 1.12m 1.17m 1.37m 1.12m 1.17m 1.37m 

"d" Top Slob-No. of 7 4 7 4 7 4 4 7 4 4 7 4 4 
Bars Bottom Slob-No. of 4 4 4 4 4 4 4 4 4 4 4 4 4 

"e" Bors Spocino 457 457 457 457 457 457 457 457 457 457 457 457 457 
Total Number 24 28 28 32 36 Spacers 

~l Concrete: cu meters per lin. ft. 36.0 42.9 39.0 45.9 42.1 49.0 59.7 44.4 52.0 64.3 47.4 55.9168.0 
51 Reinf kg per lin. ft. 48.6 I 59.0 51.8] 62.6 53.6 I 64.9 I 76.3 56.7 I 68.0 I 80.0 59.9 I 71.7 I 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). ;--1 ;--1 ;i:,-~ ;:,.; s s (1) "O For Metric Table (2.13m Span) - see drawing D76C rl 0 s-s- ::::r 

~ ::, ::, ~ c.. 

0 0 

~ 
0 SPAN 7' 

-$ ~ C 
cir" a, vi CJ1 HEIGHT 3' 4' 5' 6' 7' 

en STRENGTH CLASSIFICATION A B A B A B C A B C A B C 

► MAX FILL OVER TOP 16 26 16 26 16 26 35 16 26 35 16 26 35 
z u Too Slab T1 7 1/4 8 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 
C ~ Bottom Slab T2 7 1/2 8 3/4 7 1/2 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 m 
c:, u Sidewalls T3 6 7 6 7 6 7 8 1/2 6 7 8 1/2 6 7 8 1/2 

en 0 Size Bar 
. 5 5 5 5 5 5 6 5 5 6 5 5 6 .. z a Soacina 9 7 9 7 9 7 9 9 7 9 9 7 9 ;:Q 

Ci) m -- Lenath 6-8 6-9 6-8 6-9 6-8 6-9 6-10 6-8 6-9 6-10 6-8 6-9 6-10 
C, r- c:, 

Size Bar 
. 5 5 5 5 5 5 5 mm 5 "b" 6 5 6 5 5 6 

-t ca z Soacina 9 7 9 7 9 7 9 9 7 9 9 7 9 

!: 0 ► r 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 
r- >< r Lenath 3-1 3-2 3-1 3-2 3-1 3-2 3-10 3-1 3-2 3-10 3-1 3-2 3-10 
(n en Q) . 
z (") -t Cl> .. Size Bar 5 5 5 5 5 5 6 5 5 6 5 5 6 - C 

► 
en Soacina 9 7 9 7 9 7 9 9 7 9 9 7 9 

0 C: C'1 . r- z C i 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 -< C ·e 
m ► .E Lenath 5-2 5-4 6-2 6-4 7-2 7-4 7-10 8-2 8-4 8-10 9-2 9-4 9-10 
:::a:, ::a C . 

C 
·v " . Size Bar 5 5 5 5 5 5 6 5 5 6 5 5 6 

-I a:: Ct 

C L 
Soacina 9 7 9 7 9 7 9 9 7 9 9 7 9 

;:Q 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 

► Lenath 3-8 3-10 3-8 3-10 3-8 3-10 4-6 3-8 3-10 4-6 3-8 3-10 4-6 

~ lldll Too Slab-No. of 7 4 7 4 7 4 4 7 4 4 7 4 4 
z Bars Bottom Slab-No. of 4 4 4 4 4 4 4 4 4 4 4 4 4 
C) 

"e" Bars Soacina 18 18 18 18 18 18 18 18 18 18 18 18 18 

~/ 
Spacers Total Number 24 28 28 32 36 

;:o;:o 
:zo a~ ~ Concrete: C.Y. oer lin. ft. 47 56 51 60 55 64 78 58 68 84 62 73 89 
C: :;o 1"~ ~i! :::, Reinf lbs oer lin. ft. 107 130 114 138 118 143 168 125 150 176 132 158 184 s::::::> 0 
ID:!; ~~ l"T'1 :z NOTE: :;o c;, ~! 1110 

~9 For boxes of height less than that shown in table, use next greater table height slabs, 
Otll wall dimensions and reinforcing steel, and make necessary changes in bar lengths, 

C ~ ( 
~-< number of spacers and quantities. 

I 05:! ..... 1111"'1 
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:-a :-a ;i>-~ METRIC TABLE - SPAN 2.44m (all measuements in millimeters unless otherwise noted). 
~ ~ 

:,,;; 
(1) "CJ 
rl a For Imperial table (8' Span) - see drawing D76F g- g- ::r 

ci5 ::, ::, ~ c.. 

0 0 ~ 
C, 

~ ~ -5 0 SPAN 2.44m -O> u, CD 

HEIGHT 910mm 1.22m 1.52m 1.83m 2.13m 2.44m 
en STRENGTH CLASSIFICATION A B A B A B A B C A B C A B C 
► z MAX FILL OVER TOP 4m 6.4m 4m 6.4m 4m 6.4m 4m 6.4m 9.4m 4m 6.4m 9.4m 4m 6.4m 9.4m 

0 <..> Too Slab T1 184 216 184 216 184 216 184 216 260 184 216 260 184 216 260 
iii z Bottom Slab T2 184 241 184 241 184 241 184 241 292 184 241 292 184 241 292 
G') 0 u Sidewalls T3 165 184 165 184 165 184 165 184 248 165 184 248 165 184 248 en 0 z Size Bar " 16 16 16 16 16 16 16 16 19 16 16 19 16 16 19 

G) :xi "a" 
SoacinQ 229 178 229 178 229 178 229 178 203 229 178 203 229 178 203 m 

0 r- G') -- Lenqth 2.31m 2.34m 2.31m 2.34m 2.31m 2.34m 2.31m 2.34m 2.40m 2.31m 2.34m 2.40m 2.34m 2.31m 2.40m mm 0 Size Bar " 16 16 16 16 16 16 16 16 19 16 16 19 16 16 19 
-I CD z "b" 

Soacina 229 178 229 178 229 178 229 178 203 229 178 203 229 178 203 !: 0 ► 
r- >< r 

' 
Dimension "X" 457 483 457 483 457 483 457 483 508 457 483 508 457 483 508 

en en Lencith 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 1.04m 1.17m 
zO -I "[; Size Bar " 16 16 16 16 16 16 16 16 19 16 16 19 16 16 19 

► ~ .. 
0 C: C 
. r- z 

C'> 
Soacina 229 178 229 178 229 178 229 178 203 229 178 203 229 178 203 -~ 0 C: i Dimension ''y" 610 737 610 737 610 737 610 737 813 610 737 813 610 737 813 

► ·~ 
::a :xi 0 Lencith 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 3.30m 3.43m -0 C: . 
-I ·a; .. Size Bar 16 16 16 16 16 16 16 16 19 16 16 19 16 16 19 

a::: c, 0 Soacinci 9 7 9 7 9 7 9 7 8 9 7 8 9 7 8 
::u L Dimension "y" 610 737 610 737 610 737 610 737 813 610 686 813 610 737 813 
► i Lencith 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 1.35m 1.52m 

z "d" Too Slab-No. af 7 5 7 5 7 5 7 5 5 7 5 5 7 5 5 
G') Bars Bottom Slab-No. of 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

"e" Bars Soacinci 457 457 457 457 457 457 457 457 457 457 457 457 457 457 457 
n I/ ::0::0 Spacers Total Number 28 32 32 36 40 40 

:zc &, ~~ c:::::o 1"~ i~ ~ Concrete: Cubic Meter oer lin. ft. 39.8 50.0 42.9 53.6 46.9 56.6 50.0 60.4 76.5 52.8 63.5 81.1 55.9 67.3 85.7 
s:::::> 
CD:!!; ► ii: => Reinf ka oer lin. ft. 53.6 65.8 56.7 69.9 58.6 63.1 61.7 75.8 95.8 64.9 79.0 99.8 66.7 81.2 102.1 
rr, :z r!z! 0 
::::0 G') 

~~ 
UIC 

i!l:l NOTE: z 

it 
CID 

0 
>-< For boxes of height less than that shown in table, use next greater table height slabs, 

I i!l;i! wall dimensions and reinforcing steel, and make necessary changes in bar lengths, ..... UI l"'1 

0, O> OUI 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 8' 
--
HEIGHT 3' I 4' I 5' I 6' I 7' 8' 

STRENGTH CLASSIFICATION A I B I A I B I A I B I A I B I C I A I B I C I A I B I C 
MAX FILL OVER TOP 13 I 21 I 13 I 21 I 13 I 21 I 13 I 21 I 31 I 13 I 21 I 31 I 13 I 21 I 31 
u To Slob T1 
~ Bottom Slob T2 
u Sidewalls T3 

7 f74]8 1/217 1/418 1/217 1/ 418 1/217 1/ 418 1/2110 1/417 1/418 1/2110 1/41 7 1/418 1/2110 1/4 
7 1/419 1/217 1/419 1/217 1/419 1/217 1/419 1/2111 1/217 1/419 1/2!11 1/21 7 1/419 1/2111 1/2 
6 1/2!7 1/216 1/211 1/2!6 1/2!7 1/2!6 1/2!7 1/219 3/4!6 1/217 1/2!9 3/ 41 6 1/217 1/219 3/4 .. 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 6 I 5 I 5 I 6 I 5 I 5 I 6 

a 9 I 7 I 9 I 7 I 9 I 7 I 9 I 7 I 8 I 9 I 7 I 8 I 9 I 7 I 8 -- 7-717-817-717-8 I 7-7 I 7-817-717-817-1017-717-817-101 7-717-817-10 

"b" 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 6 I 5 I 5 I 6 I 5 I 5 I 6 
9 I 7 I 9 I 7 I 9 I 7 I 9 I 7 I 8 I 9 I 7 I 8 I 9 I 7 I 8 

i 1-611-711-611-711-6 I 1-711-6 I 1-7 I 1-8 I 1-6 I 1-711-8 I 1-611-711-8 
3-413-5 I 3-4 I 3-5 I 3-4 I 3-5 I 3-4 I 3-5 l3-10l 3-4 I 3-5 l3-10I 3-413-513-10 

cil 
Q) " . vi C 

c,, 
C: I ''Y" ·e 
.E 

5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 6 I 5 I 5 I 6 I 5 I 5 I 6 
9 I 7 I 9 I 7 I 9 I 7 I 9 I 7 I 8 I 9 I 7 I 8 I 9 I 7 I 8 

2-0l2-5l2-0l2-5l2-0l2-5l2-0l2-5l2-812-0l2-5l2-81 2-012-512-8 
3-413-1016-416-1017-417-1018-418-1019-319-419-10110-3110-4110-10111-3 

C: ,. 
·.; " . 0:: c, 

L Dimension ''Y" 
Len th 

5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 6 I 5 I 5 I 6 I 5 I 5 I 6 
9 I 7 I 9 I 7 I 9 I 7 I 9 I 7 I 8 I 9 I 7 I 8 I 9 I 7 I 8 

2-0l2-512-0l2-512-0l2-512-0l2-512-8l2-0l2-3l2-81 2-012-512-8 
3-914-513-914-513-914-513-914-515-013-914-515-0I 3-914-515-0 

"du To Slob-No. of 7 I 5 I 7 I 5 I 7 I 5 I 7 I 5 I 5 I 7 I 5 I 5 I 7 I 5 I 5 
Bors Bottom Slob-No. of 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 

"e" Bors S ocin 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 I 18 
S ocers Total Number 28 I 32 I 32 I 36 I 40 40 

~ Concrete: C.Y. er lin. ft. 
5 Reinf lbs per lin. ft. 

52 I 65 I 56 I 70 I 60 I 74 I 65 I 79 11 oo I 69 I 83 I 106 I 73 I 88 1112 
1181146 I 125 I 154 I 129 I 139 I 136 I 167 I 211 I 143 I 174 I 220 I 1471179 I 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 ( 1 O' Span) - see drawing D76H 

SPAN 3.05m 

HEIGHT 1.22m I 1.52m I 1.83m I 2.13m I 2.44m 2.74m 3.05m 

STRENGTH CLASSIFICATION A I B I A I B I A I B I A I B I A I B I C I A I B I C I A I B I C 
MAX FILL OVER TOP 2.7ml5.5ml2.7ml5.5ml2.7ml5.5ml2.7ml5.5ml2.4ml5.5ml8.5ml2.4ml5.5ml8.5ml2.4ml5.5ml8.5m 
u To Slab T 1 I 203 I 241 I 210 I 248 I 210 I 248 I 216 I 248 I 216 I 248 I 311 I 216 I 248 I 311 I 216 I 248 I 311 

blm1w1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m ~ Bottom Slab 
u TJ I 184 I 241 I 184 I 241 I 184 I 241 I 184 I 241 I 184 I 241 I 292 I 8 I 241 I 292 I 229 I 241 I 292 

"a" 
19 I 19 I 19 I 19 I 19 I 19 I 19 I 19 I 19 I 19 I 22 I 19 I 19 I 22 I 19 I 19 I 22 

m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m -- 2.87ml2.95ml2.87ml2.95ml2.87ml2.95ml2.87ml2.95ml2.87ml2.95ml2.97ml 9-6 l2.95ml2.97ml2.87ml2.95ml2.97m 

"b" 16 I 19 I 16 I 19 I 16 I 19 I 16 I 19 I 16 I 19 I 19 I 16 I 19 I 19 I 16 I 19 I 19 
m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m 

I 610 I 610 I 610 I 610 I 610 I 610 I 610 I 610 I 610 I 610 I 7821610 I 610 I 7821610 I 610 1782 
1.17ml1.27ml1.17ml1.27ml1.17ml1.27ml1.17ml1.27ml1.17ml1.27ml1.42ml1.17ml1.27ml1.42ml1.17ml1.27ml1.42m 

.; 
Size Bar 

. 
.!!3 "c" V) 

c,, 
C: 

' 
Dimension "y" -~ 

.E 

16 I 19 I 16 I 19 I 16 I 19 I 16 I 19 I 16 I 19 I 19 I 16 I 19 I 19 I 16 I 19 I 19 
m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m 
813 h.02ni 813 h.02ni 813 h.02rr1813 n.02rr1813 h.02nit.07ni 813 h.02rrft.07rrl 813 ~.02m1.01rr 

2.11m12.Jsm12.4sm2.ssml2.11ml 9-10I10-1110-10111-1111-10112-3I12-1112-10113-3 I 13-1113-10114-3 
C: . 

'ii, .. Size Bar 0:: c, 

L Dimension "y" 

16 I 19 I 16 I 19 I 16 I 19 I 16 I 19 I 16 I 19 I 19 I 16 I 19 I 19 I 16 I 19 I 19 
m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m1m 
813 l1.02rr181311.02ml 81311.02ml 8131[52~ 813 l1.02m~.01rrl 813 l1.02rr"1.07rrl 813 n.02m11.01m 

1.40ml1.73ml1.40ml1.73ml1.40ml1.73ml1.40ml1.73ml1.40ml1.73ml1.88ml1.40ml 1.73ml1.88ml1.40ml1.73ml1.88m 
"d" ab-No. of 9 I 5 I 9 I 5 I 9 I 5 I 9 I 5 I 9 I 5 I 5 I 9 I 5 I 5 I 9 I 5 I 5 
Bars Bottom Slab-No. of 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 

"e" Bars I Spacing ffilffilffilffilffilffilffilffilffilffilffilffilffilffilffilffilffi 
Spacers I Total Number ~ I ~ I ~ I W I W I « I ~ 

~ Concrete: Cu Meter per lin. ft. 
5 Reinf kg per lin. ft. 

57.4 71.9 62.7 85.6 65.8 85.6 70.4 88.0 74.2 92.6114.7 81.1 96.4 120.1 90.3101.0126.2 
64.9 100 67.2103.5 69.9106.6 72.6110.7 74.4113.4120.3 77.2117.5123.9 80.8121.2127.5 

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). ;,<; 

~ ~ CD -0 n 0 For Metric table (3.05m Span) - see drawing D76G ::, g- ::r [ g ::, [ 

{ ! - 0 SPAN 10' -5 C 

O> (,,j C.11 s-
HEIGHT 4' 5' 6' 7' 8' 9' 10' 

tn STRENGTH CLASSIFICATION A B A B A B A B A B C A B C A B C 
► MAX FILL OVER TOP 9 18 9 18 9 18 9 18 8 18 28 8 18 28 8 18 28 z 
0 cJ Top Slab T1 8 9 1/2 8 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 14 8 1/2 9 3/4 12 1 4 8 1/2 9 3/4 12 1 4 
iii z: Bottom Slab T2 8 3/4 10 1/2 9 10 3/4 9 10 3 4 9 1, 4 11 9 1/4 11 13 1 4 9 1/4 11 13 1 14 9 1/4 11 13 1 4 0 
C) u Sidewalls T3 7 1/4 9 1/2 7 1/4 9 1/2 7 1/4 9 11 2 7 11 4 9 1/2 7 1/4 9 1/2 111 12 8 9 1/2 11 112 9 9 1/2 111,2 

(/) 0 Size Bar 
. 

6 6 6 6 6 6 6 6 6 6 7 6 6 7 6 6 7 z . . 
:a a Spacina 11 8 11 8 11 8 11 8 11 8 9 11 8 9 11 8 9 G') m -- Lenath 9-5 9-8 9-5 9-8 9-5 9-5 9-8 9-5 9-8 9-9 9-9 9-5 9-8 9-9 Cr- C) 9-8 9-6 9-8 

mm 5 Size Bar 
II 5 6 5 6 5 6 5 6 5 6 6 5 6 6 5 6 6 

-Im z "b" 
Spacing 11 8 11 8 11 8 11 8 11 8 9 11 8 9 11 8 9 ~o ► i 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 

r- >< r 
(/) en 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 
zO -I 

.; 
Size Bar 

II 5 6 5 6 5 6 5 6 5 6 6 5 6 6 5 6 6 ..l!:! II n 

o C ► VJ C 
Spacina 11 8 11 8 11 8 11 8 11 8 9 11 8 9 11 8 9 . r- z o> 

' 
Dimension ''Y" - rfi 0 C: 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 

► 
-~ 

11-10 12-3 12-1 12-10 13-3 13-1 13-10 14-3 .E Lenath 6-11 7-10 8-1 8-10 9-1 9-10 10-1 10-10 11-1 :a :a C: . 6 6 -I 0 ·.;; 
II n Size Bar 5 6 5 6 5 6 5 6 5 6 6 5 6 6 5 0:: C1 

0 

L 
Spacing 11 8 11 8 11 8 11 8 11 8 9 11 8 9 11 8 9 

:a Dimension ''Y11 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 :E: z "d" Too Slob-No. of 9 5 9 5 9 5 9 5 9 5 5 9 5 5 9 5 5 
C) Bors Bottom Slab-No. of 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

"e11 Bors Spocina 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 
g_ I ::u::u Spacers T otol Number 32 34 36 40 40 44 48 

:zo 

t~H ~ Concrete: C.Y. per lin. ft. 75 94 82 108 86 108 92 115 97 121 150 106 126 157 118 132 165 c::: :;:c 
s::::: > :::, Reinf lbs per lin. ft. 143 221 148 228 154 235 160 244 164 250 265 170 259 273 178 267 281 CD~ -, >lC 0 
rr1 :z [!l ,-~ 
:;:c G") ; i ·~~ NOTE: 

g 1~m For boxes of height less than that shown in table, use next greater table height slabs, 
C ~ v ~; wall dimensions and reinforcing steel, and make necessary changes in bar lengths, 
I number of spacers and quantities. ..... I',) 1111"'1 

a, ~ ~II) 

:c ~ ~ 
l? ~ !!. 
;;- 'ii' ti! ! 8 
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METRIC TABLE - SPAN 3.66m (all measuements in millimeters unless otherwise noted). ;-i ;-i ~ > ;,;; 

~ ~ ~ 
(1) 

For Imperial table (12' Span) - see drawing D76J .=i ~ s- ::, :::r 
0 [ ::, ::, c.. 

I i ~ 0 SPAN 3.66m 0 
~ 

"' 01 
HEIGHT 1.83m 2.13m 2.44m 2.74m 3.05m 3.66m 

UJ STRENGTH CLASSIFICATION A B A B A B 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 z 

cj Top Slab T1 222 286 222 286 222 286 229 286 337 229 286 337 229 286 337 
C z Bottom Slab T2 222 311 222 311 222 311 229 311 375 229 311 375 229 311 375 ffi 0 
c:, u Sidewalls T3 191 267 191 267 191 267 203 267 318 229 267 318 229 267 318 

U) 0 Size Bar 
. 

19 22 19 22 19 22 19 22 22 19 22 22 19 22 22 z H H 

:a a SpacinQ 279 254 279 254 279 254 279 254 203 279 254 203 279 254 203 G) m -- LenQth 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 C r- c:, 
mm 0 Size Bar 

. 
19 22 19 22 19 22 19 22 22 19 22 22 19 22 22 "b" 

-t ca z SoacinQ 279 254 279 254 279 254 279 254 203 279 254 203 279 254 203 
~o ► I Dimension •x• 813 914 813 914 813 914 813 914 914 813 914 914 813 914 914 r-r- >< 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 U) en a:; 

Size Bar 
. 

19 22 19 22 19 22 19 22 22 19 22 22 19 22 22 z (') -I ~ .. 
► 

C 
Spacing 279 254 279 254 279 254 279 254 203 279 254 203 279 254 203 o C . r- z c:n 

i Dimension "Y" C: 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 -< C -~ 
m ► .E 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 
:a :a C: . 22 C ·a:; .. Size Bar 19 22 19 22 19 22 19 22 22 19 22 22 19 22 -I a:: c, 

C L 
SoacinQ 11 10 11 10 11 10 11 10 8 11 10 8 11 10 8 

:a 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 

► LenQth 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 z 
c:, 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 

ii ;u ;u Spacers Total Number 36 44 44 44 48 52 
:zo 1"'11"'1 

~ Concrete: cu m per fin. ft. 76.7 105.5 78.8 110.1 82.6 116.3 90.3 120.6145.3 99.4 126.2 151.4 107.9 136.1 162.9 

l~ 
go 

CAI i~ 31:: > => Reinf kg per lin. ft. 92.1133.0 96.7 137.9 98.9 141.1 101.2143.8175.6 104.8 147.9 180.1 110.3 154.7 188.3 a,:!; ► lC 0 
f'Tl:z '5:! NOTE: Alc., 

~~ 
1110 
~9 For boxes of height less than that shown in table, use next greater table height slobs, z 

it 
OIJI wall dimensions and reinforcing steel, and make necessary changes in bar lengths, >-< 

C ~:i! number of spacers and quantities. 
I 1111"'1 ...... "' ~Ill 2! ~ 

li' ~ lC~ 
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;--i ;--i ;i>-~ IMPERIAL TABLE - SPAN 12' (all measuements in feet and/or inches unless otherwise noted). 

:;,.: 

~ 
V) <II "C 

For Metric table (3.66m Span) - see drawing D761 ,... -, 
0 o n 

~ a ~ cli 0 g Q_ ::, c.. 

0 

i 
c:::, 

~ -5 C SPAN 12' -en u, CD 

HEIGHT 6' 7' 8' 9' 10' 12' 
en 
► STRENGTH CLASSIFICATION A B A B A B A B C A B C A B C 
z MAX FILL OVER TOP 5 16 5 16 5 16 5 16 24 5 16 24 5 16 24 
C cJ Top Slab T1 8 3/4 111/4 8 3/4 111 4 8 3/4 111 4 9 111 413 1/4 9 11 1/4 1314 9 111 4131.4 
m z Bottom Slab T2 8 3/4 12 1/4 8 3/4 12 1 4 8 3/4 12 1 4 9 12 1 414 3/4 9 12 l/4 14 34 9 12 1 414 3 4 
C) 0 

(.) Sidewalls T3 7 1/2 10 1/2 7 1/2 10 1 2 7 1/2 10 1 2 8 10 1 212 1/2 101/2 12 1 2 10 1, 212 1, 2 en 0 9 9 

z Size Bar . 6 7 6 7 6 7 6 7 7 6 7 7 6 7 7 
:a •011 

Ci) m Soacina 11 10 11 10 11 10 11 10 8 11 10 8 11 10 8 
C r- C) -- Lenath 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 mm 0 
-I m Size Bar 

II 6 7 6 7 6 7 6 7 7 6 7 7 6 7 7 z "b" 
;e:o ► Spacina 11 10 11 10 11 10 11 10 8 11 10 8 11 10 8 

r- >< r 

' 
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 

en U) Lenath 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 
zn -I -.; 

Size Bar " 6 7 6 7 6 7 6 7 7 6 7 7 6 7 7 
0 C: ► 

a, H ti 

. r- z v5 C 
Spacina 11 10 11 10 11 10 11 10 8 11 10 8 11 10 8 -~ C .,., 

i Dimension "y" C: 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 
► ·e 

:a ::ICI -E Lenath 10-2 10-4 11-2 11-4 12-2 12-4 13-2 13-4 13-6 14-2 14-4 14-6 16-2 16-4 16-6 
-I C C: 

" ·.; 
H II Size Bar 6 7 6 7 6 7 6 7 7 6 7 7 6 7 7 

C 
c:: C1 

::ICI L 
Soacina 11 10 11 10 11 10 11 10 8 11 10 8 11 10 8 

► 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 

i Lenath 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 6-6 6-8 

z "d" Top Slab-No. of 10 6 10 6 10 6 10 6 6 10 6 6 10 6 6 
C) Bars Bottom Slab-No. of 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

"e" Bars Spacina 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 
ii ::u::u Spacers Total Number 36 44 44 44 48 52 

:zc:::, !a~ c:: ::::0 1'~ ~i! ~ Concrete: C.Y. per lin. ft. 99 138 103 144 108 152 118 158 190 130 165 198 141 178 213 
:s:::::: > 
CD 31; >;c :::) Reinf lbs oer lin. ft. 203 293 213 304 218 311 223 317 387 231 326 397 243 341 415 
l"T'l:z r-51 0 
:::Cc, 

~~ ~e NOTES: 
z For boxes of height less than that shown in table, use next greater table height slobs, 

it 
cm 

C ?u-< wall dimensions and reinforcing steel, and make necessary changes in bar lengths, 
C:i! I 1111"1 number of spacers and quantities. ..... en 
~Ill en ~ c... a' ~ ii:~ 

li i ~§ 
lij 



::c 

For cover less than 610mm (2') 
provide #13 (#4) @ 457mm {18") ea. 
way & adjust quantities. 

Provide paving notch when top is 
exposed and where P.C.C. pavement 
or approach slab is used. 

19mm (3/4") min. fillets 

#13 (#4) Spacer Bars @ 

457mm (18") max. 

~:;~ ;, m,f /" 
DETAIL "A" 

Optional const. jt. 
#13 {#4 spacers) @ For reinforcement clearance, except 

at bottom, see "Miscellaneous Details." 

TYPICAL SECTIONS 610mm (2') THRU 1.83m (6') SPANS 

For cover less than 610mm (2') 
provideJ13 (#4) 0 457mm {18") ea. way 
& adju quantities. 

::c 

#13 (#4) spacers:!@ 457mm {18") 
#13 (#4) spacers 

lr.i==i====i==;:::::::=i==~~====~!:i=j~ ---::E - Construction joint 
• N Provide paving notch 

E when top is exposed and 
~ E~ where P.C.C. pavement 
.:::.. ~- or approach slab is 

,r-;~~=..::i used. 
---#19 (#5) "e" Bars 

152mm (6") 

#13 {#4) spacers 
51mm (2") Cl. #13 (#4) spacers =I@ 457mm (18") 

Revision 
ORIGINAL 

Add Metric 

Reviewed T. Stanton 04/06 

TYPICAL SECTIONS 2.13m (7') THRU 3.66m ( 12') SPANS 

·- > 
Q) -~ A w - -,. 1:: Slope 6:1)_ 4 Q) :c 

A .·. > 
" ..5 

!.!:I r ·} 

t V INVERT 

ALTERNATIVE INVERTS 
{When shown) 

4· 

" 4· 
.. 

.. -- -
Slope 4:12 .· ..,..:c 
A " ~ 

(/) -· 
!.!:I 

,., 
... -~ 

r:;RAPEZOIDAL INVERT 

SAN DIEGO REGIONAL STANDARD DRAWING 
RECOMMENDED BY THE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

SINGLE BOX CUL VERT 
DETAILS N0.2 DRA'MNG 

NUMBER 

.3/01/200.3 

D-76K 
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'< 
;-< ;-< " > METRIC TABLE - SPAN 1.22m (all measuements in millimeters unless otherwise noted). (II :g 
~ ~ a 
s-s-:::r ~ For Imperial table ( 4' Span) - see drawing D778 
::, ::, [ c.. 

{ i ~ 
c:, 
0 SPAN 1.22m ..... 

O> ;':! Cl) 

HEIGHT 610mm 914mm 1.22m 
en STRENGTH CLASSIFICATION A B C A B C D A B C D 
► z MAX FILL OVER TOP 3.35m 6.4m 9.75m 3.35m l.Om 10.4m 14.0m 3.35m 7.0m 10.4m 14.0m 

C ti Top Slab Tt 165 165 184 165 165 191 216 165 165 191 216 
ffi c::: Bottom Slab T2 152 184 216 152 191 216 241 152 191 216 241 

C 
C) a 

Sidewalls TJ 152 152 152 152 152 152 152 152 152 152 152 
0 0 Size Bar# 16 13 13 16 13 13 13 16 13 13 13 

C: :::u •a" 
Spacinq 279 279 229 279 267 216 191 279 267 216 191 cm m 

C) 
c:..,___,J 

IJ.12m IJ.t2m IJ.tom 13.tOm l,J.12m IJ.IOm 13.tom m r- Lenqth 3.10n 3.10m J.10m J.10m 
-I m 5 "b" Size Bar# 16 16 16 16 16 16 16 16 16 16 16 
;!:m z 

► 
...r--... Spacinq 279 279 229 279 267 216 191 279 267 216 191 

r- 0 r- qi or 
Lenqth "b" '2.84m '2.84m 2.90m 2.84m 2.84m 2.90m 2.92 2.84m 2.84m 2.90m 2.92 (/) >< ~ "b1 • 

en t,j ~ Lenqth "b1" l,2.84m 9-5 ~90m '2.84m '2.84m '2.90m 2.92 ?.84m 2.84m '2.90m 2.92 
zo -I c::r, 

Size Bar# 13 16 16 13 16 16 16 13 16 16 16 
► 

.s; II ff p C: ~ C 279 229 279 267 216 191 279 267 216 191 r- z ~ Spacinq 279 
C --~ .5:: Lenqth 1.Jlm 1.Jlm 1.Jlm 1.Jlm 1.Jlm 1.Jlm 1.Jlm 1.Jlm 1.Jlm 1.Jlm 1.Jlm 
► ~ 
:::u "d" Dist Top Slab-Tot. No. 10 6 6 10 6 6 6 10 6 6 6 

:l:J 
-I C Bars Bottom Slab-Tot. No. 6 6 6 6 6 6 6 6 6 6 6 

C U II Size Bar# 13 13 13 13 13 13 13 13 13 13 16 e :::u Bars Spacinq 457 457 457 457 457 406 305 457 305 229 254 
► i Spacers Number 23 26 29 

z l Concrete: C. Y. per /in. ft. 0.36 0.39 0.44 0.41 0.44 0.48 0.53 0.45 0.48 0.53 0.57 
C, Rein( :lbs per /in. ft. 37 34 38 38 36 41 46 40 39 45 50 

:z:c i~t ~ii C: :::0 ~ ~i NOTE: ;c> 
a,:!!; ;,i ~~ ,.,, :z: 

! r~~ For boxes of height less than that shown in table, use next greater :::0 G") 

. i ► c table height slabs, wall dimensions and reinforcing steel, and make p z 
"1 CID necessary changes in bar lengths, number of spacers and quantities. 

C ~ v ~; 
I ~ Ill "1 

Number of "d" bars in table is slab total for both cells. ..... Cl 0 111 ..... ~ i~ 
► ~ ~ !: 

m" I ffl§ 
\ij 
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O> "'Q!_ 

C 
0 
C: 

cm mr
--1 m 
>m 
i=o 
en >< 
zo 
0 C: . r-
- rfi 

:a 
-I 

en 
► z 
C 
iii 
C) 

0 
::n 
m 
C) 

5 z 
► ... 
en 
-I 
► z 
C 
► ::n 
C 
C 
::n 
► 
~ z 
C) 

XI XI 
1'111'1'1 

g~ 
i;c 
iP!51 
I/IC 

il:l 
cm 
~-< 
Cj;! 
1/11'1'1 

0111 

~ i~ 
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~ i ~§ 
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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' J' 4' 
STRENGTH CLASSIFICATION A I Bl CI A I Bl Cl DI A I Bl Cl D 
MAX FILL OVER TOP 11 I 21 I 32 I 11 I 23 I 34 I 46 I 11 I 23 I 34 I 46 

·1 Top Slab 
~ Bottom Slab 
~ Sidewalls 

T 1 16 I/* 1/~7 t/M t/}16 1/~7 t/M 1/~6 1/~6 1/~l 1/M 1/2 
T2 I 6 111/M 1/21 6 111/~8 1/219 1/21 6 111/~8 1/219 1/2 
TJ I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 

. . I s;e B;r# 
0 £ acin 
~ 

Leng_th 

5 I 4 I 4 I 5 I 4 I 4 I 4 I 5 I 4 I 4 I 4 
11 I 11 I 9 I 11 110 1,12w 1/211 1/21 11 110 ,,aw 1/217 1/2 

t0-3lt0-21t0-21t0-3l10-2l10-2l10-2lt0-31t0-2l10-2l10-2 
"b" Size Bar# 

..r--.... 

Q3 or 
"b" 

~ "b1" 
l/) -...._,- "b1" 

5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 I 5 
11 I 11 I 9 I 11 110 1/2'{1 1/217 1/21 11 110 t/218 t/217 712 

9-419-4l9-6l9-419-419-6l9-ll9-4l9-4l9-6l9-7 
9-419-5l9-6l9-4l9-419-6l9-ll9-4l9-4l9-6l9-7 

c:,,, 
Size Bar# .s; 

"c" ~ 
~ c:: -

~ 
"d" Dist b-Tot. No. 

4 I 5 I 5 I 4 I 5 I 5 I 5 I 4 I 5 I 5 I 5 
11 I 11 I 9 I 11 110 1,12W 1/217 1/21 11 Ito 1,/218 t/217 1/2 

4-614-614-614-614-614-614-614-614-614-614-6 
10 I 6 I 6 I 10 I 6 I 6 I 6 I 10 I 6 I 6 I 6 

Bars Bottom Slab-Tot. No. 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 
# • Size Bar# e 4 I 4 I 4 I 4 I 4 I 4 I 4 I 4 I 4 I 4 I 5 

Bars S acin m1m1m1m1m1~1~1m1~191W 
S. acers Number 23 I 26 I 29 

g Concrete: C. Y. er fin. ff. 
c5 Reinf :lbs per fin. ff. 

0.471 0.5110.5710.5310.5710.6310.6910.5910.6310.6910.75 
81 I 74 I 84 I 84 I 79 I 91 I 1011 87 I 85 I 99 I 111 

NOT£· 
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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~ !!,! c3 ~ METRIC TABLE - SPAN 1.52m ( all measuements in millimeters unless otherwise noted). Q :::r 
~ g- g-[ For Imperial table (5' Span) - see drawing D77D ::, ::, c.. 

0 

~ N C, 

~ ~ 
0 -a, t,I C.Ji 
CD SPAN 1.52m 

en HEIGHT 610mm 914mm 1.22m 1.62m 
> z STRENGTH CLASSIFICATION A B C A B C A B C D A B C D 

C MAX FILL OVER TOP 1.BJm 11.0m 11.0"' 1.83"' 7.3m 11.0a 1.BJa l.0m 10.4a 14m 1.BJn l.0m 10.4m 14m 
ffi u Too Slab T, flf 197 235 flf 197 235 flf 197 235 260 flf 197 235 260 

C 
C) c:: Bottom Slab T2 165 222 260 165 222 260 165 222 260 286 165 222 260 286 
0 a 

0 Sidewalls TJ 152 152 152 152 152 152 152 152 152 152 152 152 152 152 
C: :::u Size Bar# 16 13 13 16 13 13 16 13 13 13 16 13 13 13 

C CCII m " . 
G') a Soacina 254 216 254 254 216 254 254 216 254 229 254 216 267 229 mr-
0 

c...__...:) 

J.llm 3.71m J.lJm -I m Lenath J.lJm J.llm J.71m J.lJm J.llm J.ltm J.ltm J.lJm J.ltm J.ltm J.ltm 

:!?:: CCII z "b" Size Bar# 16 16 19 16 16 19 16 16 19 19 16 16 19 19 > r- 0 r ...r--..... Soacina 254 216 254 254 216 254 254 216 254 229 254 216 267 229 
en >< qj or 

Lenath "b" J.48m J.51m J.51m J.SJm J.48m J.SJm J.54m en cu "b1 • J.5Jm J.48m J.SJm J.48m J.51m J.54m J.51m 
z (') -t ~ ~ Lenath "b1" J.45m J.51m J.5Jm J.45m I51m J.SJm J.45m 1.51m 1.SJm J.54m 1.45m J.51m J.5Jm J.54m 
!=> C: > 1::1, 

Size Bar# 13 16 19 13 16 19 13 16 19 19 13 16 19 19 z .5:: .. r- C ~ C 
Soacina 254 216 254 254 216 254 254 216 254 229 254 216 267 229 -< > -l:? -m .5:: Lenath 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m 1.68m :a dg ::a C "d" Dist Too Slab-Tot. No. 12 6 6 12 6 6 12 6 6 6 12 6 6 6 -I 

C Bars Bottom Slab-Tot. No. 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
:::u n II Size Bar# 13 13 13 13 13 13 13 13 13 16 13 13 16 19 > e 

i Bars Soacina 457 457 451 457 457 406 457 305 254 267 457 216 229 229 

z Soacers Number 23 26 29 32 
G') g Concrete: C. Y. oer /in. ft. 0.44 0.53 0.61 0.48 0.57 0.66 0.53 0.61 0.68 0.75 0.57 0.66 0.74 0.80 

~ Reinf :lbs per /in. ft. 45 45 49 47 47 51 48 49 54 60 49 53 57 67 

~I ;:u;:o 
:zc, 

,.,,., 

j'~ 
go 

C :;:o it! s:::: > 
a,;§ j!:~ NOTE: l"T'1 :z z :;:o G") ::, ::::-. ia ~~ For boxes of height less than that shown in table, use next greater 

it 
om table height slabs, wall dimensions and reinforcing steel, and make 

C 
>-< 

I i!':15! necessary changes in bar lengths, number of spacers and quantities. ..... en,., 
Number of "d" bars in table is slab total for both cells. ..... CJ) 

~~ (') ~ 
:? ~ ;cZ 

li I ~~ m8 
lij 
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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 

SPAN 

HEIGHT 
STRENGTH CLASSIACAT/ON 
MAX FILL OVER TOP 

·1 Top Slab 
~ Bottom Slab 

t..:> Sidewalls 

,. ,. I s;e B;r# 
a £ acin 

c....____:, 

Leng_th 
11bn Size Bar# 

..r--...... 

qi or 
"b" 

~ "b1. 
"b1" CJ) ""'----' 

0:::,, 
# .5: It It 

~ C 
-E .5: --
~ 

"d" Dist b-Tof. No. 

T1 
T; 

5' 

2' J' 4' 5' 
AIBICIAIBICIAIBICIDIAIBICID 
6 I 36 I 36 I 6 I 24 I 36 I 6 I 23 I 34 I 46 I 6 I 23 I 34 I 46 

¼ I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 
5 I 4 I 4 I 5 I 4 I 4 I 5 I 4 I 4 I 4 I 5 I 4 I 4 I 4 
10 IB 1/21 10 I 10 w 1/21 10 I 10 w 1/21 10 I 9 I 10 IB 1/2110 ~I 9 

12-3l12-2l12-2l12-3l12-2l12-2l12-3l12-2l12-2l12-2l12-3l12-2l12-2112-2 
5 I 5 I 6 I 5 I 5 I 6 I 5 I 5 I 6 I 6 I 5 I 5 I 6 I 6 
10 1B 1/21 10 1 10 W 1/21 10 1 10 W 1121 10 1 9 I 10 W 1/2110 1,121 9 

11-5l11-6l11-7l11-5l11-6l11-7l11-5l11-6l11-7l11-8l11-5l11-6l11-7111-8 
11-4l11-6l11-7l11-4l11-6l11-7l11-4l11-6l11-7l11-8l11-4l11-6l11-7l11-8 

4 I 5 I 6 I 4 I 5 I 6 I 4 I 5 I 6 I 6 I 4 I 5 I 6 I 6 
10 IB 1/2Uo I 10 W 1/21 10 I 10 IB 1/21 10 I 9 I 10 18 1/2110 ~I 9 

5-615-6l5-6l5-6l5-6l5-6l5-6l5-6l5-6l5-6l5-6l5-6l5-6l5-6 
12 I 6 I 6 I 12 I 6 I 6 I 12 I 6 I 6 I 6 I 12 I 6 I 6 I 6 

Bars Bottom Slab-Tot. No. 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 I 6 
n • Size Bar# e 4 I 4 I 4 I 4 I 4 I 4 I 4 I 4 I 4 I 5 I 4 I 4 I 5 I 6 

Bars 18 I 18 I 18 I 18 I 18 I 16 I 18 I 12 I 10 110 1/21 18 18 @I 9 I 9 
V I n I n I ~ 

g r Jin. ft. 
<5 Rein( :lbs per Jin. ff. 

0.5810.6910.8010.6310.7510.8610.6910.8010.8910.9810.7410.8610.9711.04 
99 I 100 I 109 I 103 I 104 I 1121 106 I 109 I 119 I 133 I 109 I 116 I 126 I 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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:-1 :-1 :;,;: ~ CD METRIC TABLE - SPAN 1.83m (all measuements in millimeters unless otherwise noted). ~ ~ n "'C 
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For Imperial table (6' Span) - see drawing D77F ::, ::, i [ 

{ i 
~ c:, 

~ 0 
ct a, til SPAN 1.BJm 

en HEIGHT 914mm 1.22m 1.52m 1.BJm 
► z STRENGTH ClASSIRCAllON A B C A B C A B C D A B C D 
C MAX FILL OVER TOP 1.22m 6.1m 10.4rr. 1.22rr. 6.1m 10.4m 1.22m 5.19m 10m 1J.1m 1.22m 5.8m 10m 1J.1m 
m u Top Slab Tt 184 210 261 184 210 261 184 210 261 305 184 210 261 305 

C 
G) <:: Bottom Slab T2 184 241 292 184 241 292 184 241 292 324 184 241 292 32/ 0 ~ 0 Sidewalls TJ 152 152 152 152 152 152 152 152 152 152 152 152 152 191 

C: ::a Size Bar# 16 13 13 16 13 13 16 13 13 13 16 13 13 13 cm m ·a• 
m r- C) Soacina 241 279 216 241 279 216 241 279 216 261 241 279 216 261 
-I m 6 ~ 

4.J2m 4.J2m 4.J4m 4.J2m Lenath 4.J4m 4.J2m 4.34m 4.J2m 4.32m 4.J2m 4.J4m 4.J2m 4.J2m 4.47m 
:!: CCI z 

"b" Size Bar# 16 19 19 16 19 19 16 19 19 22 16 19 19 22 ► r- 0 r ..r--,_ Soacina 241 279 216 241 279 216 241 279 216 261 241 279 216 261 
U) >< 

tn -a; or 
Lenath "b" "b1" 4.11m 4.11m 4.17m 4.11m 4.11m 4.17m 4.11m 4.11m 4.17m 4.19m 4.11m 4.11m 4.17m 4.J2m 

Z(') -I ,l!l 
•b1 "5 ............, Lenath 4.09m 4.14m 4.llm 4.09m 4.14m 4.17m 4.09m 4.11m 4.17m 4.19m 4.11m 4.11m 4.17m 4.32m p C ► I;), 

r- z -!:: . " Size Bar# 13 19 19 13 19 19 13 19 19 22 13 19 19 22 
-< C ~ C 

Spacina 241 279 216 241 279 216 241 279 216 261 241 279 216 261 
m ► ~ -:a .s; Lenqth 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 1.98m 2.0Jm 
::rJ c\g 
-I C "d" Dist Top Slab-Tot. No. 12 6 6 12 6 6 12 6 6 6 12 6 6 6 

C Bars Bottom Slab-Tot. No. 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ::a •e• Size Bar# 13 13 13 13 13 13 13 13 16 16 13 16 19 19 ► i Bars Spacina 457 457 406 457 356 216 457 254 241 178 457 279 229 152 
z Spacers Number JO JJ 36 36 
C) g Concrete: cu m per /in. ft. 0.59 0.69 0.83 0 .. 631 0.73 0.86 .67 .77 .91 .99 0.71 .82 .96 1.12 

~ Reinf: kqs per /in. ft. 55 54 67 57 56 70 58 59 74 79 59 62 80 91 
ii :;u:;u 

zo ITIITI 

C :;:c 

j'~ 
S28 

;r:: > i1: 
a:,:!!; j!!~ NOT£· l"T'lz 
:;:c C") 

~~ i9 For boxes of height less than that shown in table, use next greater 

~t 
cm table height slabs, wall dimensions and reinforcing steel, and make 

C ~-< necessary changes in bar lengths, number of spacers and quantities. 03:! I 1/11""1 Number of "d" bars in table is slab total for both cells. ..... a, 

ii ..... 
~ m 

~ ~ ;c 

m° I ~~ rr18 
\ij 
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(1) -0 

~ ~ 6 -0 IMPERIAL TABLE - SPAN 6' (all measuements in feet and/or inches unless otherwise noted). C 0 ::, ::, :::1" 
0 0 (1) cli For Metric Table (1.83m Span) - see drawing D77E ::, ::, < 

Q. a. 

a a ~ c:, 
-$ t IS) 

"::::i-
0 ...... 

a, "' (Jj 
(D SPAN 6' 

U) HEIGHT J' 4' 5' 6' 
> STRENGTH CLASSIFICATION A B C A B C A B C D A B C D z 
0 MAX FILL OVER TOP 4 20 J4 4 20 J4 4 19 JJ 4J 4 19 JJ 4J 
m 0 Top Slob T1 71/4 8 1/4 10 f/2 7 1/4 8 1/4 101/2 7 1; 8 1; 101/2 12 7 1/4 8 1; 101/2 12 
G') s::: Bottom Slab T2 7 1/4 9 1/2 fl f/2 7 1/4 9 1/2 fl f/2 7 ,; 9 1/; fl 1/2 12 J/4 11/4 9 1/4 fl 1/2 12 Jfi 0 8 

0 0 Sidewalls TJ 6 6 6 6 6 6 6 6 6 6 6 6 6 7 1/2 
C: ::0 n II Size Bar# 5 4 4 5 4 4 5 4 4 4 5 4 4 4 o ca m a Spacinq 9 1/2 11 8 1/2 9 1/2 11 8 1/2 9 1/2 11 8 1/2 101/2 9 1/2 8 1/2 101/2 mr- G') 11 

0 
c...._,__:, 

14-J 14-2 14-2 14-J 14-2 14-2 -t m Lenqth 14-J 14-2 14-2 14-2 14-J 14-2 14-2 14-8 

!: ca z llb" Size Bar# 5 6 6 5 6 6 5 6 6 7 5 6 6 7 
r- 0 > ....,-.._ Spacinq 9 1/2 11 8 1/2 9 1/2 11 8 1/2 9 1/2 11 8 1/2 101/2 9 1/2 11 8 1/2 101/2 r en >< q3 or 

Length "b" 13-6 13-6 13-8 13-6 13-6 13-8 13-6 13-6 13-8 13-9 13-6 13-6 13-8 14-2 U) <I) "b1 II 
z (") -I <ri ~ Lenoth ''b," 13-5 13-7 13-8 13-5 13-7 13-8 13-5 13-6 13-8 13-9 13-6 13-6 13-8 14-2 
? C: > I:>-. 

Size Bar# 4 6 6 4 6 6 4 6 6 7 4 6 6 7 z .!:, "ell r- 0 12 Spacinq 9 1/2 11 8 1/2 9 1/2 11 8 1/2 9 1/2 11 8 1/2 10 1/2 9 1/2 11 8 1/2 10 1/2 -< ~ > .s; -
6-6 6-6 6-6 6-6 6-6 6-6 m ::0 ~ 

Lenqth 6-6 6-6 6-6 6-6 6-6 6-6 6-6 6-8 
:a 0 "d" Dist Too Slab-Tot. No. 12 6 6 12 6 6 12 6 6 6 12 6 6 6 -t 

0 Bars Bottom Slab-Tot. No. 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
::0 " . Size Bar# 4 4 4 4 4 4 4 4 5 5 4 5 6 6 > e 

~ 
Bars Spacinq 18 18 16 18 14 8 1/2 18 10 9 1/2 7 18 11 9 6 

z Spacers Number JO JJ J6 J6 
c:, g Concrete: C. Y. per fin. ft. 0.77 0.90 1.08 0.82 0.96 1.13 0.88 1.01 1.19 1.JO 0.93 1.07 1.25 1.47 

<5 Reinf :lbs per fin. ft. 121 119 147 125 124 155 128 131 164 175 129 137 177 201 
n ,/ ;o ;o 

:zc:, &, ,.,,., 

l~ 
c,n 

C: :::0 0~ NOTE: s:::: > z;c: 
CD 3§: ~!2 For boxes of height less than that shown in table, use next greater table height rrl:z ::, ..... :::0 C) I/IC 

?" ', ~8 slabs, wall dimensions and reinforcing steel, and make necessary changes in bar 
~ f CID lengths, number of spacers and quantities. Number of "d" bars in table is slab 

0 ~ t >-< total for both cells. 
I ~:r 
....... VJ,., 

....... a, n111 
~ o> .,, 

l? ~ Iz 
,.. -- ~~ CD 

~ ,.,8 
l\i 
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~ METRIC TABLE - SPAN 2.44m (all measuements in millimeters unless otherwise noted). 
:-< :-< ;,;: :g CD 

For Imperial table (8' Span) - see drawing D77H ~ ~ rl 
S" S" 

::r i [ ::, ::, 

! i -
C, Isl 

~ 
C SPAN 2.44m cii 

0, lrn 

HEIGHT 1.22m 1.52m 1.BJm 2.13m 2.44m 
en STRENGTH ClASS/RCATION A B C A B C A B C A B C D A B C D 
► z MAX ALL OVER TOP 914111m 4.27m 1.62m 1914mm 4.21m 1.62m 914mm 4.21m 1.62m 914mm 4.27m 1.62m 11.Jm 914mm 4.27m 1.62m 11.Jm 
0 u Top Slab T 216 241 305 216 241 305 216 241 305 216 241 311 362 216 241 311 362 
iii i::: Bottom Slab T2 191 267 324 191 267 324 191 267 324 191 273 13 15 191 273 13 15 
C) a 

Sidewalls TJ 152 152 152 152 152 152 152 152 152 178 178 178 203 178 178 203 216 0 0 0 . " Size Bar# 19 13 13 19 13 13 19 13 13 19 13 13 13 19 13 13 13 
C: ::u 0 Spacing 305 241 267 305 241 254 305 241 254 292 241 254 216 292 241 254 216 om m c....______:> 

mr- C) Length 5.59m 5.54m 5.54m 5.59,r, 5.54111 5.54m ~.59m 5.54111 5.54111 5.66m ~.61m 5.61m 5.69m 5.66m 5.61m 5.69m 5.14111 
-Im 0 llbll Size Bar# 19 19 22 19 19 22 19 19 22 19 19 22 22 19 19 22 22 
:!:m z ~ Spacing 305 241 267 305 241 254 305 241 254 292 241 254 216 292 241 254 216 
r- 0 ► qj or nbu 
en >< r 

Cb "b1 II Length 5.J6m 5.JBm 5.41m 5.36,r, 5.JBm '5.41m 5.J6m 5.JBm 5.41m 5.44m 5.44m ~.49m 5.61m 5.44111 5.44m 5.56m 5.64111 
en t'5 ~ Length »b, » 5.Jfm 5.JBm 5.41m 5.Jfrr, 5.JBm 5.41m 5.Jlm 5.JBm 5.41m 5.44m 5.44m ~.49m 5.61m 5.JBm 5.46m 5.49m 5.66m 

zo -I 0, 
Size Bar# 13 19 22 13 19 22 13 19 22 13 19 22 22 13 19 22 22 

► 
.5: .. 

9 C: ~ C 
305 241 267 305 241 254 305 241 254 292 241 254 216 292 241 254 216 z Spacing r- 0 

~ --< .5: Length 2.59m 2.59m 2.59m 2.59m 2.59m 2.59m 'i2.59m 2.59m 2.59,r, 2.62m 2.62m 2.62m 2.64m 2.62m 2.62m 2.64m 2.67m 
► ~ m ::D »d» Dist Top Slab-Tot. No. 16 8 8 16 8 8 16 8 8 16 8 8 8 16 8 8 8 :a 0 Bars Bottom Slab-Tot. No. 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 -I 
0 n • Size Bar# 13 13 16 13 13 16 13 16 19 13 16 19 22 13 16 22 22 e ::u Bars Spacing 457 451 267 457 305 254 451 292 254 356 241 191 216 292 216 191 229 
► i Spacers Number 41 44 44 47 56 50 60 
z g Concrete: cu m per /in. ft. .83 .99 1.19 0.87 1.05 1.23 0.91 1.09 1.27 1.00 1.19 1.40 1.64 1.06 1.24 1.52 1.13 
C) c5 Reinf: kq per /in. ft. 71 79 91 78 82 99 79 85 104 84 90 113 136 87 94 129 142 

n / ::u::u 
:zc:, '\~aa NOTE: C: ::c -a -o ;;c:> ~ ~~ ii CJ 31; For boxes of height less than that shown in table, use next greater rrl:z 0 r-51 
::c C') ::, -... IIIC table height slabs, wall dimensions and reinforcing steel, and make 

::0 ~ "i! rr, 
n ~ )z 0 necessary changes in bar lengths, number of spacers and quantities. 

0 
['1 •:--._ ~~ Number of "d" bars in table is slab total for both cells. 

I '° {Y ~x ...... ~ lllrr, 

...... o, Ou, 

C) ~ i~ 
~ ~ Iii 
m" I ~~ 

(ij rr18 



f. ~ 0 ::c :;o CD 

~ ;i:: G5 ~-g_ !!. J g· IMPERIAL TABLE - SPAN 8' (all measuements in feet and/or inches unless otherwise noted). i5· 

~ For Metric Table (2.44m Span) - see drawing 077G 
;-I ;-I " i CD 

~ ~ rl 
=r 0 

S' S' [ ci 
::, ::, c.. 

0 

~ 
I') C SPAN 8' 

~ t:i 0 

S'" Ol t,, l(Jj HEIGHT 4' 5' 6' 7' 8' 
en STRENGTH CLASS/FICAnON A B C A B C A B C A B C D A B C D 

► MAX ALL OVER TOP 3 14 25 3 14 25 3 14 25 3 14 25 37 3 14 25 37 z 
0 Top Slab T, 8 1/; 9 1/; 12 8 1/;. 9 1/;. 12 8 1/; 91/4 12 8 1/; 9 1/; 121/4 141/4 8 1/; 9 1/4 121/4 tiff 

0 c::: Bottom Slab T2 11/4 10 1/2 12 J/4 11/;. 101/2 12 J/4 11/; 101/2 12 J/4 11/; lOJ/4 13 15 7 1/; lOJ/4 13 15 m a 
Q Sidewalls TJ 6 6 6 6 6 6 6 6 6 7 7 7 8 7 7 8 8 1/4 

C 0 Size Bar# 6 4 4 6 4 4 6 4 4 6 4 4 4 6 4 4 4 0 •a• 
C: :a:, Spacinq 12 91/2 101/2 12 91/2 10 12 9 1/2 10 111/2 9 1/2 10 8 1/2 111/2 9 1/2 10 81/2 

~ cm m Lenqth 18-4 18-2 18-2 18-4 18-2 18-2 18-4 18-2 18-2 18-7 18-5 18-5 18-8 18-7 18-5 18-8 18-10 mr C) 
Size Bar# 6 6 7 6 6 7 6 6 7 6 6 7 7 6 6 7 7 -t m 0 "b" 

~ m z ..r--..... Spacinq 12 9 1/2 101/2 12 9 1/2 10 12 91/2 10 111/2 9 1/2 10 8 1/2 111/2 9 1/2 10 n12 

► qi or 
Lenqth "b" 17-7 17-8 17-9 17-7 17-8 17-9 17-7 17-8 17-9 17-10 11-10 18-0 18-5 11-10 17-10 18-3 18-6 ro r- -l!! "b1 • 

en >< Crj ..........., Length "b1 • 17-5 17-8 17-9 17-5 17-8 17-9 17-5 17-8 17-9 17-10 11-10 18-0 18-5 17-8 17-11 18-0 18-7 en l:J, 
Size Bar# 4 6 7 4 6 7 4 6 7 4 6 7 7 4 6 7 7 z (") -I .5: .. 

~ C 
111/2 91/2 81/2 ~ C: ► ~ Spacing 12 91/2 101/2 12 9 1/2 10 12 91/2 10 111/2 9 1/2 10 8 1/2 10 

z .s; -r Lenqth 8-6 8-6 8-6 8-6 8-6 8-6 8-6 8-6 8-6 8-7 8-7 8-7 8-8 8-7 8-7 8-8 8-9 
-< 0 ~ 

m ► •d" Dist Too Slab-Tot. No. 16 8 8 16 8 8 16 8 8 16 8 8 8 16 8 8 8 
:a :a:, Bars Bottom Slob-Tot. No. 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0 -t •e• Size Bar# 4 4 5 4 4 5 4 5 6 4 5 6 7 4 5 7 7 

0 
Bars Spacinq 18 18 101/2 18 12 10 18 11 1/4 10 14 9 1/2 71/2 81/2 111/2 8 1/2 11/2 9 :a:, 

► Spacers Number 41 44 44 47 56 50 60 
i l Concrete: C. Y. oer /in. ft. I.OB 1.30 1.55 1.14 1.37 1.61 1.19 1.42 1.66 1.32 1.56 1.83 2.14 1.39 1.62 1.99 2.27 
z Reinf :lbs oer /in. ft. 169 175 200 172 181 218 173 188 229 185 199 248 299 191 207 284 314 C) 

0 / ;u;u 
:zc &, 

~~ C: ::c 

j'~ s:::: > i;i:: 
cc :ii; ~!z! NOTE: l'T'1 :z ::c G') ::, -,-.; 

I/IC 

~~ ~a For boxes of height less than that shown in table, use next 

it 
cm greater table height slabs, wall dimensions and reinforcing 

C 
>-< 

I ~:i! steel, and make necessary changes in bar lengths, number of ..... 111,., spacers and quantities. Number of "d" bars in table is slab ..... Ol 

~~ :c ~ total for both cells. 
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METRIC TABLE - SPAN 3.05m (all measuements in millimeters unless otherwise noted). 
For Imperial table (10' Span) - see drawing D77J 

SPAN l05m 

HEIGHT 1.52m 1.BJm 2.13m 2.44m 3.05m 
STRENGTH CLASS/FICA TION A I B I C I A I B I C I A I B I C I A I B I C I D I A I B I C I D 
MAX FILL OVER TOP 610mm l5.18m 19.14m ~10mnj5.18ml9.14ml610mml5.18ml9.14m~10n!_nj 4.BBmlB.B4ml 11m ~IOmnl4.BBml8.B4ml 11m 
c,,;1 Top Slab Tl m1m1~1m1m1~1m1m1~1m1m1~1~1m1m1~1~ 
~ I Bottom Slab 

G' Sidewalls 
~I m1~1m1m1~1m1m1•1~1m1~1m1~1m1~1m1m 
TJ_ I 152l 152l 152l 152l 152l 152 I 1521 165 I 179l 179l 179l 191 I 191 I 203I 20312291254 

• • j s;e B;r# 
0 S. acin 
~ 

Leng_th 

~IUIUl~IUIUI ~IUIUl~IUIUIUl~IUIUIU 
2m1~1~12m1m1~1m1m1~1m1~1~1m12~1~1~1m 

6.Btm l6.76ml6.76ml6.Blml6.76ml6.76ml6.Btml6.Btml6.BJml6.BBml6.BJml6.BBml6.96ml6.96ml6.91ml6.99ml7.06m 
"b" Size Bar# ~,n1~1~1n1~1 ~1n1~1~1n1~1~1~1n1~1~ 

..r---.. 

q; or 
"b" 

..:!:! "b1 • 
"b1 • V) -.........r 

2m1~1~12m1m1~1m1m1~12~1~1~1m1m1~1~1m 
6.5Bml6.65ml6.ltml6.5Bml6.65ml6.ltml6.5Bml6.68ml6.7Bml6.65mjg.7Jml6.Btml6.9Jml6.1Jml6.Btml6.9Jml7.04m 
6.5Jml6.65ml6.11ml6.5Jml6.65ml6.11ml6.5Jml6.68ml6.1Bml6.6Jmj6.71ml6.81ml6.9Jml6.11ml6.18ml6.91ml7.06m 

~ Size Bar# .!:, . " 
~ C 
~ 
i:::: -

~ 
"d" Dist 

~1n1~1~1n1~1 ~1n1~1~1n1~1~1~1n1~1~ 
2m1~1~12m1m1~1m1m1~12~1~1~1m1m1~1~1m 

J.20mlJ.20mlJ.20mlJ.20mlJ.20mlJ.20ml J.20mlJ.2JmlJ.2JmlJ.2JmlJ.2JmlJ.25mlI28mlI25m IJ.25m IJ.2Bm IJ,JOm 
10 I 10 I 10 I 10 I 10 I 10 I 18 I 10 I 10 I 18 I 10 I 10 I 10 I 18 I 10 I 10 I 10 

Bars Bottom Slab-Tot. No . WIWIWIWIWIWI 10IWIWIWIWIWIWIWIWIWIW . . Size Bar# e 13 I 13 I 16 I 13 I 13 I 16 I 13 I 13 I 19 I 13 I 16 I 19 I 22 I 13 I 19 I 19 I 22 
Bars S acin 4571254 I 254 I 4571 152 I 165 I 356 I 152 I 2031 279 I 216 I 152 I 152 I 191 I 178 I 140 I 121 

S acers Number 48 I 4B I 51 I 54 I 64 I 68 
g Concrete: cu m er fin. ff. 1.0711.5711.8811.1011.5811.9011.1511.6712.0211.2811.14l 2.09l 2.32l 1.47l 1.92l 2.3JI 2.61 
15 Reinf: kg per fin. ft. 1011 115 I 141 I 108 I 124 I 147 I 110 I 1211 154 I 114 I 126 I 161 I 195 I 1211 148 I 181 I 216 

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 10' (all measuements in feet and/or inches unless otherwise noted). 

For Metric Table {3.05m Span) - see drawing 0771 

SPAN 10' 

HEIGHT 5' 6' 7' 8' 10' 
STRENGTH CL4SSIFICATION A B C A B C A B C A B C D A B C D 
MAX ALL OVER TOP 2 17 JO 2 17 JO 2 17 JO 2 16 29 36 2 16 29 36 
<.i Too Slob T, 8 3/4 12J/i 16 8 3/4 t2JA 16 8 3/4 12 3/4 16 83A t2JA 16 111/4 83f 12JA 16 111/2 
c:: Bottom Slab T2 8 1/4 131/2 16 1/2 8 1/4 131/2 16112 BIA 133A 16 3/4 8 3/4 13 1/;. 161/2 181/4 83f 13 1/1 161/2 181/2 a 

Sidewalls TJ 6 6 6 6 6 6 6 6 It 7 7 7 7 1/2 71/2 8 8 9 10 .. Size Bar# 6 4 4 6 4 4 6 4 4 6 4 4 4 6 4 4 4 
a Spacing 11 10 10 11 9 1/2 10 11 9 1/2 10 11 10 10 9 11 10 10 9 

c.,____:, 
22-;. 22-;_ 122-4 122-4 122-5 123-2 Lenath 22-4 22-2 22-4 22-2 122-1 122-5 122-7 '2-10 ?2-10 '2-8 '2-11 

"b" Size Bor# 6 7 8 6 7 8 6 7 8 6 7 8 8 6 7 8 8 
..r---.... SoacinQ 11 10 10 11 9 1/2 10 11 9 1/2 10 11 10 10 9 11 10 10 9 

Q) or 
Lenath "b" 21-i 121-10 122-0 121-i 21-10 122-0 121-i 121-11 122-J '.21-10 22-1 '.22-4 '2-9 122-1 '2-4 122-9 23-1 

-.'!! "b1 • 
V) ......__, Lenath "b," 21-5 i1-10 122-0 121-5 i1-10 22-0 121-5 21-11 122-J 171-! 122-0 122-4 '2-9 122-0 '2-J 22-8 123-2 
<::,, 

Size Bar# 6 7 8 6 7 8 6 7 8 6 7 8 8 6 7 8 8 .s; .. 
~ C 

SoacinQ 11 10 10 11 9 1/2 10 11 9 1/2 10 11 10 10 9 11 10 10 9 
~ -.s; Lenath 10-6 10-6 10-6 10-6 10-6 10-6 10-6 10-7 10-7 10-7 10-7 10-8 10-9 10-8 10-8 10-9 '0-10 
~ 

"d" Dist Top Slab-Tot. No. 18 10 10 18 10 10 18 10 10 18 10 10 10 18 10 10 10 
Bars Bottom Slab-Tot. No. 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
•e• Size Bar# 4 4 5 4 4 5 4 4 6 4 5 6 7 4 6 6 7 

Bars Soacinq 18 10 10 18 6 6 1/2 14 6 8 11 8 1/2 6 6 71/2 7 5 7/2 5 

Soacers Number 48 48 51 54 64 68 

g Concrete: C. Y. per fin. ft. 1.40 2.05 2.46 1.45 2.07 2.48 1.51 2.18 2.64 1.68 2.27 2.14 J.04 1.92 2.51 J.05 J.41 

~ Reinf :lbs oer fin. ft. 236 254 310 238 274 324 243 280 339 252 278 355 430 279 327 400 476 

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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C METRIC TABLE - SPAN 3.66M (all measurements in millimeters unless otherwise noted). 

i C -"' 1;-;l CD For Imperial Table (12' Span) - See Drawing D-77L 
u, 
► SPAN 3.66m z 
0 HEIGHT 1.83m 2.13m 2.44m 2.74m 3.05m 3.66m m STRENGTH CLASSIFICATION A B C A B C A B C A B C D A B C D A B C D C) 

0 0 MAX FILL OVER TOP 610mm 4.27m 1.9m 610mm 4.27m 7.9m 610mm 4.27m 7.9m 610mn. 4.27m 1.9m 11m 610mm 4.27m 7.9m 11m 610mm 4.27m 7.9m 11m 0 
ti Top Slab T1 254 356 #5 254 J62 #5 260 J62 451 260 J6B 451 527 260 J6B 451 521 260 J68 464 540 C: ;a 

om m c::: Bottom Slab T2 235 375 457 235 381 464 248 381 410 254 387 416 540 260 387 416 M6 261 381 mg 559 a mr- c:, 
Sidewalls TJ 152 152 165 178 178 178 203 203 216 229 229 229 254 229 229 241 279 229 254 279 305 -I m 0 Size Bar# 19 13 13 19 13 13 19 13 13 19 13 13 13 19 13 13 13 19 13 13 13 ~m z "a" 

r- 0 ► Spacina 229 292 229 229 292 229 229 279 216 229 279 216 229 229 279 216 229 229 279 216 229 r c,___J 

en >< Lenath 8.0Jm 7.98m ~OJm ~.tom ~.05m "8.05m 'iJ.IBm '-8.IJm 8.18m 8.26m 8.20 8.20 8.26m 8.26m 8.20 8.Jlm 8.J6m ~.26m ~.2Bm 8.J6m 8.4Jm 
u, 

"b" Size Bar# 19 25 25 19 25 25 19 25 25 19 25 25 29 19 25 25 29 19 25 25 29 zo -t 
p C: ► 

..r-,... Spacina 229 292 229 229 292 229 229 279 216 229 279 216 229 229 279 216 229 229 279 216 229 or r- z qi 
"b1 • Lenafh "b" 1.82m l.Blm 8.00m 7.90m 7.95m 8.0Jm 1.98m 8.0Jm 8.15m 8.05m 8.1Jm 8.18m 8.JJm 8.05m 8.1Jm 8.28m 8.J8m 8.05m 8.20 8.J6m 8.48m -< 0 -l!! 

"b," ► 
vj ..........._,.. Lenqfh 1.llm 7.Blm 8.00m 7.85m 1.98m 8.0Jm 1.95m 8.05m 8.15m 8.0Jm 8.1Jm 8.20 8.JJm B.OJm 8.1Jm 8.28m 8.41m 8.0Jm 8.20 8.J6m 8.51m m ;a t:,, 

Size Bar# ::r, 0 .5: .. 16 25 25 16 25 25 16 25 25 16 25 25 29 16 25 25 29 16 25 25 29 
-I ~ C 

Spacinq 229 292 229 229 292 229 229 279 216 229 279 216 229 229 279 216 229 229 279 216 229 ~ 0 .5: -
;a dg Lenqfh J.81m J.81m J.84m J.84m J.84m J.84m J.86m J.86m J.89m J.89m J.89m J.89m J.91m J.89m J.89m J.91m J.94m J.89m J.91m J.94m J.96m 

► "d• Dist Top Slab-Tot. No. 24 10 10 24 10 10 24 10 10 24 10 10 10 24 10 10 10 24 10 10 10 
i Bars Bottom Slab-Tot. No. 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
z # ., Size Bar# 13 13 16 13 13 16 13 13 16 13 16 22 25 13 22 25 25 19 22 25 29 C) e 

Bars Spocina 457 203 203 381 152 165 305 140 152 229 191 216 203 216 11 216 229 305 203 178 178 

0 / :;,:,:;,:, 
Spacers Number 52 55 68 68 . 72 76 

:zc f~a~ g Concrete: cu m per /in. ff. 1.41 1.98 2.42 1.51 2.12 2.51 1.67 2.24 2.14 1.82 .57 2.82 3.25 1.90 2.47 2.95 3.43 2.04 2.10 J.29 J.76 
c::::o ~ Reinf: kq per /in. ff. 140 144 182 142 150 188 152 165 209 156 170 211 262 159 179 235 264 168 194 257 305 s:::::> ., ill: 
CD:§; ~ ~5! l"T'l:z 
::::0 C") 

::, ~ UIO ; ~~e NOTE: 
['1 ~ I~~ 

0 io [D ~:i! For boxes of height less than that shown in table, use next greater table height 
I ..... ~ 1111'1 slabs, wall dimensions and reinforcing steel, and make necessary changes in bar ..... "' 0111 lengths, number of spacers and quantities. Number of "d" bars in table is slab 
~ ~ i?z 

a' ~ I: total for both cells. 
m" I ~~ 

\ij 0 
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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 D77K 

SPAN 12' 

HEIGHT 6' 7' 8' 9' 10' 12' 
STRENGTH CLASSIFICATION A B C A B C A B C A B C D A B C D A B C D 
MAX FILL OVER TOP 2 14 26 2 14 26 2 14 26 2 14 26 36 2 14 26 36 2 14 26 36 
<..i Too Slab T1 10 14 171/4 10 14 1/. fl 1/. 10 f/1 14 f/4 17 JA 10 1/1 14 1/. 17 3/i 20JA 10 f/4 14 f/2 fl J/4 203/4 10 f/1 14 1/. 181/1 121 f/1 
<:: Bottom Slab T2 9 tJ,, 14 J/1 18 9 ff 15 18 f/4 9 J/4 15 18 f/2 10 15 f/i 18 ,¥i Jf f/1 10 f/4 151/1 18 J/1 211/2 10 1/2 15 1/4 191/1 22 8 

Sidewalls TJ 6 6 6 1/4 7 7 7 8 8 8 1/4 9 9 9 10 9 9 9 1/4 11 9 10 11 12 

" . Size Bartt 6 4 4 6 4 4 6 4 4 6 4 4 4 6 4 4 4 6 4 4 4 
a Soacina 9 II f/2 9 9 II 1/2 9 9 11 BT72 9 11 8 1/2 9 9 11 'i8 1/2 9 9 ff 8 f/2 9 

c...._____:, 

126-2 26-4 26-7 26-5 26-5 26-10 126-8 i26-f0 Lenath 26-4 27-1 26-ff 26-ff 27-f 27-f 126-ff 127-3 127-5 27-1 27-2 27-6 27-1 
llbff Size Bartt 6 8 8 6 8 8 6 8 8 6 8 8 9 6 8 8 9 6 8 8 9 

...r--.... Soacina 9 111/2 9 9 11 T,12 9 9 11 8 T72 9 ff 8 1/2 9 9 11 'i8 f/2 9 9 11 8 f/2 9 
q3 or 

Lenath "b" 25-8 '25-10 26-3 25-ff 26-f 26-4 26-2 26-4 26-9 126-5 26-8 26-10 27-4 126-5 126-8 127-2 127-6 26-5 26-ff 27-5 27-!C 
~ "b1 • 

"'--f" Lenath ''b, 25-6 '25-10 26-3 25-9 126-2 26-4 26-f 26-c 26-9 126-4 26-8 26-ff 27-4 126-4 126-8 127-2 121-7 26-4 26-ff ?1-5 27-11 
c:,., 

Size Bar# 5 8 8 5 8 8 5 8 8 5 8 8 9 5 8 8 9 5 8 8 9 ,!:: ,.c" 
~ Soacina 9 111/2 9 9 II f/2 9 9 11 8 f/2 9 11 8 1/2 9 9 11 8 1/2 9 9 11 8 f/2 9 ,!:: 

,!:: -
12-t 12-6 12-9 13-0 

<lg Lenath 12-7 12-7 12-7 12-7 12-8 12-8 12-9 12-9 12-9 12-9 12-10 112-9 2-9 12-10 12-ff 12-10 12-ff 

"d" Dist Too Slab-Tot. No. 24 10 10 24 10 10 24 10 10 24 10 10 10 24 10 10 10 24 10 10 10 
Bars Bottom Slab-Tot. No. 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 .. Size Bar# 4 4 5 4 4 5 4 4 5 4 5 7 8 4 7 8 8 6 7 8 9 e 
Bars Spacinq 18 8 8 15 6 6 1µ 12 5 1/2 6 9 7 f/2 8 1/2 8 8 1/4 11 8 1/,. 9 12 8 7 7 

Soacers Number 52 55 68 68 72 76 
g Concrete: C. Y. per /in. ft. 1.84 2.59 3.16 1.97 2.17 3.28 2.19 2.93 3.59 2.38 0.74 J.69 4.25 2.48 J.23 3.86 4.49 2.67 3.53 4.30 4.92 
15 Reinf :lbs oer /in. ft. 309 317 401 316 330 415 336 363 460 345 374 485 578 351 394 519 582 371 421 567 673 

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. 



For cover less than 610mm (i') 
provide #13 {#4) 0 457mm (18") ea. c Bars -
way & adjust quantities. ~ 

Provide paving notch when top is exposed and 
where P.C.C. pavement or approach slab is 
used. 

H 13 (64) Spacers 
TJ S \ S 

@ 457mm {18")--

:c 

/4") min. fi 
(/14) Spac 

457mm (18 

305mm (12") 

05mm (12") 

2mm {6") 

m {6") 

#13 {#4) 
spacers @ 

457mm 
{18")t 

13 (#4) @ 

457mm (18") 
ors Invert El Optional const. jt. -___/.152mm (69) 

ORIGINAL 
Add Metric 

Reviewed 

152mm (6") 

TYPICAL SECTION 
(Showing reinforcement for interior walls 203mm (8") and over.) 

@ For reinforcement clearance, except 
at bottom, see "Miscellaneous Details." 

T. Stanton 

T. Stanton 04/06 

..... 4 • . 
. <I ...... .,.... 

. 

"FLAT INVERT" ALTERNATIVE 
{When shown) 

., 

SAN DIEGO REGIONAL STANDARD DRAWING 

DOUBLE BOX CULVERT 
DETAILS NO. 2 

Reinforcement for interior 
walls under 203mm {8"). 

RECOMMENDED BY 11--IE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

DRAWING 
NUMBER D-77M 
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rn 
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..... ;,;: )> METRIC TABLE - SPAN 1.22m ( all measuements in millimeters unless otherwise noted) . 
C1l -c:, 

VI ~ -s; For Imperial table ( 4' Span) - see drawing D78B - (l 0 ::r 0 -I a-~ < :r 
"' ;;;· 

::, 0 0... 
0.. 

0 - 0 i3 N 

~ ~ □ SPAN 1.22m ~-- :::, 

"' u, "' "" 
HEIGHT 610mm 914mm 1.22m in' 

(/) z 
)> STRENGTH CLASS/RCATION A B C A B C A B C ~ 
z MAX FILL OVER TOP 3m 1.3m 11.6n 3m 1.3m 11.6n 3m 1.3m 11.6n 5· 

0 ti Top Slob Tt 159 159 184 159 159 184 159 159 184 n 
0 

r'7 
:::, 

~ Bottom Slob T2 152 178 210 152 178 210 152 178 210 o' G) 
'-.) Sidewalls 3 --I 0 TJ 152 152 152 152 152 152 152 152 152 D 

::;:o Size Bar# 16 13 16 16 13 16 16 13 16 
:::, 

:;o n - "a" CD u fT1 Spocino 279 286 330 279 286 330 279 286 330 lE CJ ,- G) c...___:, 

~.50m Ulm ;::;: 
rr, rr, 0 

Lenoth 4.50m 4.41m 4.50m -l.50m Ulm -l.50m 4.50m :r 

--I z "b" Size Bar# 16 16 19 16 16 19 16 16 19 0 
)> CD )> ...,..._,...__ 

Spacing 279 285 330 279 285 330 279 286 330 
i. 

,- 0 "' 
' or ,... 

U) X ~ "b1. Lenath "b" M2m -I.J2m 4.Jlm M2m 4.J2m M-lm -I.J2m -I.J2m ,I.J,lm C 
(/) 

Lenath "bi• 
CD 

-l ~ -l.27m -I.J2m -1 . .Mm Ulm 02m -1 . .Mm Ulm 02m ,l,J,lm 0 
:zo )> "" Size Bar# 13 16 19 13 16 19 13 16 19 

D 

0 C .s; "c" 
:::, z ~ 0.. ,-

0 ~ SpocinQ 279 285 330 279 285 330 279 286 330 "' < )> .s; - :r 
~ Lenqth ~.74n U4r, 'e.74n 2.74n ~.74m '.74rr. '.74m ~.74m 2.74n 0 rr, :;o dg C 

::;:o 0 ''d" Dist Top Slob-Tot. No. 15 9 9 15 9 9 15 9 9 ci: 
--I Bors Bottom Slab-Tot. No. 9 9 9 9 9 9 9 9 9 

a-
0 

CD 

:;o "e" Size Bar# 13 13 13 13 13 13 13 13 16 C 

"' )> Bors 
CD 

Spocino 457 457 457 457 457 330 457 285 330 0.. 

~ Spacers Number 34 38 42 :E 
z ;::;: 

:r 
G) J Concrete: cu m per fin. ft. 0.51 0.54 0.62 0.57 0.60 0.68 0.63 0.66 0.73 n 

Reinf: ko per fin. ft. 55 50 60 58 52 63 59 55 67 
D 
iil 
D 
:::, 1[,~~ 0.. 

c:' :zo 
Note 

0.. 
c:::o ~ ~~ "" s::: ► 3 
rn::;;:: ;;; ►~ CD 

Sci~ 
o rr<1 

For boxes of height less than that shown in table, use next greater table height slabs, ?-
, ~ .a :0 -< r<1 wall dimensions and reinforcing steel, and make necessary changes in bar lengths, . ► o 
0 z 
fT1 OCD number of spacers and quantities. Number of "d" bars in table is slab total for both . :,, -< 

CJ ~ :0 cells. "' 0-< 
I N Vl I 

... r<1 

----.j a, C> V> 
II,) O:,, 

OJ o i:;' l§z 
)> ~ I :jQ ,.,,,.,, 

r<1 C) 

l\l 0 
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IMPERIAL TABLE - SPAN 4' (all measuements in feet and/or inches). 

For Metric table ( 1.22m Span) - see drawing D78A 

SPAN 4' 

HEIGHT 2' J' 4' 

STRENGTH CL4SSIFICATION I A I B I C I A I B I C I A I B I C 
MAX FILL OVER TOP I 10 I 24 I 38 I 10 I 24 I 38 I 10 I 24 I J8 
u' Too Slab T t 6 ff 6 1/4 1 1/46 1/4 6 1/4 7 l/4 6 1/4 6 1/4 7 1/4 
§I Bottom Slab T2 6 7 8 1/4 6 7 8 1/4 6 7 8 1/4 
u Sidewalls TJ 6 6 6 6 6 6 6 6 6 

• • Size &Jr# 5 4 5 5 4 5 5 4 5 
0 S acin 11 111/2 13 11 11/2 13 11 111/2 13 

c___:, l-'--------+------,1----'-f--+----+---'-+---+--+--'-+----I 
Length 14-9 14-8 14-914-9 14-8 14-9 14-9 4-8 14-9 

"b" Size Bar# 5 5 6 5 5 6 5 5 6 
~ Soacina 11 111/2 13 11 fl 112 13 11 111/2 13 .._ or ... 

;ii "b • Lenath b 14-214-2 14-314-214-214-314-214-214-3 
~ 1 . II. • 

-• ....____,....., Lenafh bt 14-014-214-314-014-214-314-014-214-3 
-~ • • Size Bar# 4 5 6 4 5 6 4 5 6 
] c Soacina 11 11 IA 13 11 11 1/. 13 11 11 TA 13 
·i -. - Lenath 9-0 9-0 9-0 9-0 9-0 9-0 9-0 9-0 9-0 
Q:: "d" Dist Top Slab-Tot. No. 15 9 9 15 9 9 15 9 9 I 

Bors Bottom Slob-Tot. No. 9 9 9 9 9 9 9 9 9 
"e • I Size Bar# 

Bars Spacing 
4 I 4 I 4 I 4 I 4 I 4 I 4 I 4 I 5 mm mm m ~ mft@ ~ 

Spacers I Number 34 I 38 I 42 
g L Concrete: C. Y. per /in. ft. 0.671 0.7110.8110.7510.7910.8910.8210.8610.96 
15 I Reinf :lbs per /in. ft. 122 I 110 I 133 I 127 I 115 I 138 I 1311 122 I 147 

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 slob total for both 
cells. 
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METRIC TABLE - SPAN 1.52m (all measuements in millimeters unless otherwise noted). "' 
., 
~ 0 

() 
::r 0 ::, (1) < For Imperial table (5' Span) - see drawing D78B 

-< s < <1) ::r 
::, e. a.. iii" 

i 
- 0 

g-. 
N a a ;; ,;- "' s· 
(.J1 '° SPAN 1.52m iii" 

(J) 
HEIGHT 610mm 914mm 1.22m 1.52m 

z 
)> 0 

z -< 

STRENGTH CLASS/RCATION A B C A B C A B C D A B C D s· 
0 MAX ALL OVER TOP 2.4m 5.2m 7.9m 2.4m 5.2m 7.9m 2.4m 5.2m 7.9m 10.ln 2.4m 5.2m 7.9m 10.ln () 

0 
fT1 

<..i ToD Slob Tt 171 171 171 171 111 171 191 216 171 171 191 216 
::, 

G) 191 191 0 

-! 
0 § Bottom Slob T2 159 1M 216 159 1M 216 159 181 216 211 159 191 216 211 3 

(..:, Sidewalls 
a 

::::::0 ::::0 TJ 152 152 152 152 152 152 152 152 152 152 152 152 152 152 :::, 
n - fT1 
(1) 

ou G) "a" 
Size Bar# 16 13 16 16 13 16 5 4 5 5 5 4 5 5 §. 

rr, r-
0 SDOC/f/Q 254 286 3JO 254 286 330 254 279 330 286 254 279 330 286 s= 

-! rr, <--...J 

::t> (D 
z Lenoth 5.4/m 5.JBm ~.4/m 5.4/m 15.JBm 5.41m 5.4/m 5.J8m ~.4/m ~.4/m 5.tllm 5.J8m ~.4/m ~.4/m ~ 
)> 

"b" Size Bar# 16 16 19 16 16 19 16 16 19 19 16 16 19 1! 11 r- 0 r 
V) X ~ Spoc,nq 254 286 13 254 286 330 254 279 3JO 286 254 279 330 286 C (/) 

~ 
or 

Lenoth 'o" CD 

z (; -l "b1" 5.26m 5.26m 5.26m 5.26m 5.26m 5.26m 5.26m 5.26m 526m 5.26m 5.26m 5.26m 5.26m 5.Jlm 0 

)> 
lenoth '01 • C 

~ C z ~ 5./Bm 5.2Jm 5.28m 5./Bm 5.2Jm 5.28m 5.18m 5.2Jm 5.28m 5.Jlm 5.18m 52Jm 5.28m 5.Jlm :, 
<:,, a. 

r- 0 .5, •c• Size Bar# 13 16 19 13 16 19 13 16 19 19 13 16 19 19 U> 

~ < )> ~ Spocinq 254 254 330 25/ 279 330 25/ 279 330 286 
::r 

286 330 286 286 0 rr, ::::0 ~ - C: 

::::::0 0 .!:, Lenqth lJSm lJ5m lJ5m lJSm l35m lJ5m lJ5m lJ5m lJ5m lJ5m l35m J.J5m l35m lJ5m a: 
--1 ~ 

"d" Dist Top Slob-Tot. No. 18 9 9 18 9 9 18 9 9 9 18 9 9 9 er 
0 (1) 

::::0 Bors Bottom Slob-Tot. No. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 C: 
U> 

)> (1) 

~ "e" Size Bar# 13 13 13 13 13 13 13 13 13 16 13 13 13 19 a. 

Bors SDOC/f/Q 457 457 457 457 432 457 279 102 286 "' z 457 457 457 286 286 ;::.; 

G) 
::r 

Spacers Number 34 38 38 42 n 

g Concrete: cu m Der /in. ft. 0. 63 0. 66 0.75 0.69 0.73 0.80 0.74 0.78 0.86 0.94 0.80 0.85 0.92 1.00 Q 
(1) 

<S Rein/: kq Der /in. ft. 68 57 69 70 59 71 71 62 73 82 73 65 78 87 C 
:, 

i~8§ 

a. 

:zo c· 
c;;o a. 

~ ~~ '° =s::: ► 3 o:J ::;E ii; )> ~ Note (1) 

g~ g ~ -~ ~ (J}Q "' .... ,.,, For boxes of height less than that shown in table, use next greater table height slabs, . ► o 

~ t 6ro 
CJ 

. ► -< wall dimensions and reinforcing steel, and make necessary changes in bar lengths, - "' number of spacers ond quantities. Number of "d" bars in table is slab total for both <D O ..... 
I N (JlI .... ,.,, cells. --...J "' n (/} 

co l\J o,, 
o sS' ~z (; ~ -::: ~CJ 
(I \\'I -ij=,, 

~ ~8 
lij 
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IMPERIAL TABLE - SPAN 5' (all measuements in feet and/or inches). '-< 

:-t ;,; J> co -0 
!a 

, 
-0 For Metric table (1.52m Span) - see drawing D78C (") 

0 0 :,- ':ji a co < 
0 < (1) .;;· :, e. 0... 

Q. 
0 

~ 

CJ a N 
~ ~ 

0 :E ~ s· 
~ (J1 

(1) SPAN s· ca 
.;;· 

(/) H£/GHT 2' J' 4' s· z 
)> 

STRENGTH Cl.ASS/RCAllON A B C A B C B C D A B C D 
~ 

z A s· 
0 

MAX RLL OVER TOP 8 17 26 8 17 26 8 Tl 26 35 8 Tl 26 35 n 
6 J/4 6 J/4 11/, 6 J/4 6 J/4 7 1/2 6J/I 6 J/4 lT/2 8 T/; 6 J/4 6 J/4 11/2 81/2 

0 
rr, ._; Too Slab T1 a 
G) 5 Bottom Slab T2 61/1 7 I/I 81/2 61/1 11/4 81/2 6 1/1 7 T/1 B 1/2 91/2 61/1 lT/2 81/2 9 I/; 

0 

3 
-j 0 G Sidewalls TJ 6 6 6 6 6 6 6 6 6 6 6 6 6 6 C 

:::0 :::J 

:::0 Size Bar# 
n - 5 4 5 5 4 5 5 4 5 5 5 4 5 5 .. u rr, "o" 

CJ ,- 9 Soacina 10 II T/2 TJ 10 II T/2 TJ 10 11 IJ II 1/2 10 11 /J 111/2 ~ rr, rr, c:...._____, 

-j 0 Lenath 17-9 17-8 17-9 17-9 17-8 17-9 17-9 17-8 17-9 17-9 17-9 17-8 i/J-9 17-9 
Q 

)> OJ z 
"b" Size Bar# 5 5 6 5 5 6 5 5 6 6 5 5 6 6 i;-

)> U) 

,- 0 ' 
~ Spacinq 10 11/2 13 10 II 1/,. 13 10 11 /J II 1/2 10 11 IJ 111/2 

,... 
U) X .; or 

Lenath "b" ~7-J 17-J 17-3 17-3 ~7-3 17-3 
C 

(/) "b1. 17-3 17-3 17-3 17-J 17-3 17-J 17-3 17-5 co 
~ n 

:z 0 -I 
~ Lenath 'b, • 17-0 17-2 17-4 17-0 17-2 17-4 17-0 17-2 17-4 17-5 17-0 ~7-2 17-4 17-5 C 

0 C 
)> 

~ ::::, 

z -\:: Size Bar# 4 5 6 4 5 6 4 5 6 6 4 5 6 6 Q. ,-
0 ~ "c" 

111/. II I/,. 111/2 II T/2 
U) ___. < SpacinQ 10 13 10 /3 10 11 13 /0 11 13 =r 

rr, )> ~ - 0 

:::0 -\:: Lenath 11-0 1/-0 11-0 /1-0 11-0 11-0 11-0 11-0 11-0 11-0 11-0 //-(/ 11-0 1/-0 C 

:::0 ~ C: 
-j 

0 "d" Dist Top Slab-Tot. No. 18 9 9 18 9 9 18 9 9 9 18 9 9 9 er .. 
0 Bars Bottom Slab-Tot. No. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 C 
:::0 •e• Size Bar# 4 4 4 4 4 6 "' 
)> 4 4 4 4 4 4 4 5 .. 

Q. 

~ Bars Soacina 18 18 18 18 18 18 18 17 111/L II 1/2 /8 11 4 111/2 :E 
;:;: z Soacers Number 34 38 38 42 =r 

G) 

1 Concrete: C. Y. oer fin. ft. 0.82 0.87 0.98 0.90 0.95 1.05 0.97 1.02 1.13 1.23 1.04 1.11 1.20 1.31 n 
C 

Reinf :lbs per fin. ft. 150 126 153 155 130 157 157 136 161 181 161 143 171 192 iil 
C 
:::J 
Q. 

g~88 
'c" 

:z CJ 
Note 

Q. 
C: ;:o -g ~~ 

ca 
'5::J> 3 
rn:;;;;; ~ )> :!:'. .. 

:::J r'l:z o r,.., 
For boxes of height less than that shown in table, use next greater table height slabs, r-

;:o C) :::J -~ z 
::o l -.;P"~~ wall dimensions and reinforcing steel, and make necessary changes in bar lengths, - l >o n z 

number of spacers and quantities. Number of "d" bars in table is slab total for both : t r~ CJ 
"' j O :r cells. 
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METRIC TABLE - SPAN 1.83m ( all meosuements in millimeters unless otherwise noted). 

For Imperial table (6' Span) - see drawing D78F 

SPAN 1.83m 

HEIGHT 914mm 1.22m 1.52m 1.83m 

STRENGTH ClASSIACATION A B C A B C A B C D A B C 
MAX ALL OVER TOP 1.2m 6.1m 10.4n 1.2m 6.1m 10.4m 1.2m 5.8m 10m 13. ln 1.2m 5.8m !Om 
._; Top Slab Tt 184 210 267 184 210 267 184 210 267 J05 184 210 267 
§ Bottom Slab T2 184 241 292 184 241 292 184 241 292 J21 184 241 292 

c;., Sidewalls TJ 152 152 152 152 152 152 152 152 152 152 152 152 152 

"a" 
Size Bar# 16 fJ 1J 16 fJ 1J 16 1J 1J 1J 16 1J 1J 
Spacinq 241 279 216 241 279 216 241 279 216 267 241 279 216 

c._.__J 

'rl.32m ~.J2m ~.J4m ~.J4m U2m 4.J2m '.J2m 4.J2m Lenqth 4.J4m 4.J2m 4.J2m .J2m .J4m 
"b" Size Bar# 16 19 19 16 19 19 16 19 19 22 16 19 19 

...r-...... Soacina 241 279 216 241 279 216 241 279 216 267 241 279 216 
q, or 

Lenqth "b" 4.11n. ~.flrr. 4.11n. ~.11m ~-11m ~./Im ~.11m ~.llm U9m .11m .11m Ulm "b1" 4.11m 
~ "'-----' Lenqth "b1. 4.09m 4.14m 4.flm 4.09n: ~./4m ~.llm ~.09m Ufm ~-flm U9m .11m .11m Ulm 
"" Size Bar# 13 19 19 lJ 19 19 lJ 19 19 22 13 19 19 .s; 

"c" ~ Spacino 241 279 216 241 279 2/6 241 279 2/6 267 241 279 216 ~ -.s; Lenath 1.98n 1.98n 1.98n 1.98n 1.98n 1.98m 1.98n 1.98n 1.98n 1.98n 1.98n f.98rr. 1.98n dg 
"d" Dist Tap Slab-Tat. No. 12 6 6 12 6 6 12 6 6 6 12 6 6 
Bars Bottom Slab-Tot. No. 6 6 6 6 6 6 6 6 6 6 6 6 6 
•e• Size Bar# 13 13 13 13 1J 1J 1J 1J 16 16 13 16 19 

Bars Spacing 457 457 406 451 356 216 451 254 241 178 457 279 229 
Spacers Number JO JJ 36 36 

g Concrete: cu m per fin. ft. 0.59 0.69 0.83 0 .. 6.JI 0.73 0.86 .67 .77 .91 .99 0.11 .82 
<5 Reinf: kas per fin. ft. 55 54 67 57 56 70 58 59 74 79 59 62 

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 6' (all measuements in feet and/or inches). 

For Metric table ( 1.83m Span) - see drawing D78E 

SPAN 6' 

HEIGHT J' 4' 5' 6' 
STRENGTH Cl4SSIACATION A B C A B C A B C D A B C D 
MAX Fill OVER TOP J 13 23 J 13 23 J 13 23 JO J 1J 23 JO 
cJ Tap Slab T1 11/2 11/2 81/1 11/2 11/2 81/1 11/2 11/2 81/1 9 IA 71/J 71/;_ 8 Ill 91/1 
a Bottom Slob T2 6 lJ/1 'i!J 1/1 6 lJ/1 'i!J 1/1 6 8 91/1 10 6 8 91/1 10 IA 

CJ Sidewalls TJ 6 6 6 6 6 6 6 6 6 6 G 6 6 6 

"a" 
Size Bar# 6 5 5 6 5 5 6 5 5 5 R 5 ,; .'i 

SoacinQ IJ 14 111/2 1J 14 111/2 IJ 14 111/2 10 IJ II 1111. 10 
~ 

Lenath 20-9 20-9 20-10 20-9 20-9 20-10 20-9 20-9 20-9 20-10 20-10 20-9 20-9 20-9 
"b" Size Bar# 6 6 6 6 6 6 6 6 6 6 6 6 G 6 
~ Sf)Ocinq IJ 14 1111. IJ 14 111/. IJ 14 1111. 10 13 14 II fl, 10 

li 
ar 

Lenqth o• 20-J 20-J 20-5 20-J 20-J 20-5 20-J 20-5 20-6 20-J 20-5 20-6 "b1 • 20-J 20-J 
~ ~ Lenath "bt • 20-0 20-2 20-5 20-0 20-2 20-5 20-0 20-2 ?0-5 20-6 20-0 1'711_n 20-5 20-1 
t:,, 

Size Bar# 4 6 6 4 6 6 4 6 6 6 4 6 6 6 -S .. 
~ C 

Sf)Ocina 13 14 111/, 13 14 111/2 13 14 11/, 10 1J II 111/;. 10 ~ --S Lenqth IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 IJ-0 ~ 
"d" Dist Top Slab-Tat. Na. 18 9 9 18 9 9 18 9 9 9 18 9 9 9 
Bars Bottom Slab-Tat. Na. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 .. Size Bar# 4 4 4 4 4 4 4 4 5 5 4 4 6 6 e 
Bors Spacinq 18 18 18 18 18 111/. 18 1,, 1/2 12 10 18 8 12 10 

Sf)Ocers Number 40 40 52 48 
g Concrete: C. Y. per /in. ft. I.OS 1.15 1.29 1.12 1.23 1.37 1.19 1.32 1.44 1.&. 1.27 1.39 1.52 1.64 
c5 Reinf :lbs per fin. ft. 181 168 196 183 170 200 187 177 209 235 192 187 221 249 

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 2.44m ( all measuements in millimeters unless otherwise noted). ;--< ;,;: )> 

(1) --c:, 

For Imperial table (8' Span) - see drawing D788H s! .... --c:, n 0 a ::r 
-I (1) <ii 0 < :::,-

::, 0 a.. .;;· 

i 
~ a. 
(',..) c:::> i3 c:, 

~ ;;;- .. 
5· 

(.11 <.O 

SPAN 2.44m 
.;;· 

(/J z 
)> 0 
z HEIGHT 1.22m 1.52m 1.83m 2.13m 2.44m 

-I 

5· 

0 STRENGTH Cl.ASSIRCATION A B C A B C A B C A B C 0 A B C 0 n 
0 

rrl MAX RLL OVER TOP 610 J.4m 6.1m 610 J.4m 6.1m J.4m 6.1m 610 J.4m 6.1m 8.5m 610 J.4m 6.1m 8.5m 
:::, 

G) 610 0 

--l 
0 c.; Top Slab T1 210 210 260 210 210 260 ?In 710 260 210 2/0 260 286 ,,n 210 71:11 286 3 

0 

;o :::0 5 Bottom Slab T2 165 229 279 165 2J5 279 165 2J5 279 Ill 2J5 11 J/1 171 2J5 279 JII 
:::, 
n 

rrl 0 Sidewalls TJ 152 152 152 152 152 152 152 152 152 152 152 165 178 216 
(1) 

0 --0 G) 165 178 191 ~-rr, ,--
0 "a" 

Size Bar# 19 16 16 19 16 16 19 16 16 19 16 16 19 19 16 16 19 s= 
--l r7 z Spacing 286 J05 .J05 286 .J05 J05 286 .J05 J05 286 J05 J05 261 286 286 .J05 261 s: )> CD )> '-----" 

Lenath 8.18m 8.15m 8.15m 8.18m 8.15m 8.15m 8.18m 8.15m 8.15m 8.18m 8.15m 8.20m 8.JJm 8.28m 8.26m 8.Jfm 8./.Jrn 
(1) 

,-- 0 r ~ 

c.n X (/J "b" Size Bar# 19 19 22 19 19 22 19 19 22 19 19 22 22 19 19 22 22 C 
CD 

--i ~ Spacinq 286 .J05 J05 286 J05 .J05 286 J05 J05 286 J05 J05 261 286 286 .J05 261 0 :z: ("") )> 1l 
or 

Lenqth "b" 8.15m 0 

~ C z "b1 • 8.05m 8.05m 8.IOm 8.05m 8.05m 8.IOm 8.05m 8.05m 8.IOm 8.05m 8.05m 8.Jlm 8.15m 8.15m 8.26m 8.41m :::, 

iii Lenqth 01 • 
a. ,-- 0 ~ 12.19m 8.0Jm 8.IOm ~2.19m 8.05m 8.IOm 12.19m 8.05m 8.IOm 7.95m 8.05m 8.15m 8.Jlm 8.05m 8.15m 8.26m 8.41m en _. < )> 0, 

Size Bar# 13 19 22 13 19 22 13 19 22 14I 19 22 22 14I 19 22 22 
:::,-

r7 :::0 -S lie■ 0 

I:! C: 

;o 0 .!;! Spacing 286 J05 J05 286 J05 .J05 286 .J05 J05 286 .J05 J05 261 286 286 .J05 261 0:: 

--l -S - C"" 

0 ~ 
Lenath 5.18m 5.18m 5.18m 5.18m 5.18m 5.18m 5.18m 5.18m 5.18m 5.18m 5.18m 5.21m 5.26m 5.2Jm 5.2Jm 5.26m 5.Jlm (1) 

:::0 "d" Dist Top Slab-Tot. No. 24 12 12 24 12 12 24 12 12 24 12 12 12 24 12 12 12 C: 
en 

)> Bars Bottom Slab-Tot. No. 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 
(1) 

~ 
a. 

•e• Size Bar# 13 13 13 13 13 16 13 16 19 13 19 22 22 13 19 22 22 .. z s= 
G) Bars Spacinq 457 457 305 451 305 305 457 305 305 286 305 305 261 286 286 305 261 n 

Spacers Number 58 62 62 66 70 88 Q 
CD 

g Concrete: cu m per /in. ft. 1.12 1.28 1.52 1.18 1.35 1.57 1.24 1.41 1.64 1.31 1.46 1.13 1.96 1.45 1.61 1.88 2.13 0 
:::, 

1i; ~ ~§ 
15 Rein(: kq per /in. ft. 118 113 137 121 117 141 121 120 145 125 126 152 186 128 134 157 200 a. 

:z: c:::> c· 
C:::0 a. 

<.O 
s:: ► ~ ~~ ~;:: 3 
aJ ::E ;] l> :!:: CD sa~ g ... ~ ·~ Note ~ 

;o ·~ ~g . >o n z 
For boxes of height less than that shown in table, use next greater table height slabs, : t r~ 0 

"' 0--< 
wall dimensions and reinforcing steel, and make necessary changes in bar lengths, 

I N u,I number of spacers and quantities. Number of "d" bars in table is slob total for both _,. fTl 

----...J "' nu, cells. 00 ~ o> 
o ~ ~z C) !:a-....., =io 
CD § __.-,,,,,, 
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IMPERIAL TABLE - SPAN 8' (all meosuements in feet and/or inches). 

For Metric table (2.44m Span) - see drawing D78G 

SPAN 8' 

HEIGHT 4' 5' 6' 7' 8' 
STRENGTH CU.SS/RCATION A B C A B C A B C A B C D A B C 
MAX RLL OVER TOP 2 11 20 2 11 20 2 11 20 2 11 20 28 2 11 20 
.,; Too Slab T, 8 Ill 8 Ill 10 Ill 8 Ill 8 Ill 10 Ill R Ill R Ill 10 IA 8111 R Ill 10 /) 1111. R Ill 8 Ill 10 Ill 
~ Bottom Slob T2 6 1/2 9 11 6 //;_ 9 1/4 11 61/2 9 1/4 11 6JII ~ 1/4 11 12 Ill 6JII 9 I} 11 

Q Sidewalls TJ 6 6 6 6 6 6 6 6 6 6 6 61/,. 6 1/2 7 7 1112 

"a" 
Size Bar# 6 5 5 6 5 5 6 5 5 6 5 5 6 6 5 5 
Soacina 111/2 12 12 II ti, 12 12 1111'1. 12 12 1111. 12 12 101/2 111/. II Iµ 12 

"------' 
Lenath 26-10 26-9 26-9 26-10 26-9 26-9 26-10 26-9 26-9 26-10 26-9 26-11 27-4 21-2 21-1 21-J 

"b" Size Bar# 6 6 7 6 6 7 6 6 7 6 6 7 7 6 6 7 
~ Spacinq · 111/2 12 12 II Iµ 12 12 111/2 12 12 111/. 12 12 101/2 111/. 111/2 12 

.; or 
Lenath •b• 26-5 26-5 26-7 26-5 26-5 26-7 26-5 26-5 26-7 26-5 26-5 26-9 27-J 26-9 26-9 27-1 

~ "b1" 
(ij -.....r-....r Lenath 01n 26-0 26-4 26-7 26-0 26-5 26-7 26-0 26-5 26-7 26-1 26-5 26-9 27-J 26-5 26-9 27-1 
,:,., 

Size Bar# 4 6 7 4 6 7 4 6 7 4 6 7 7 4 6 7 -5: "c" t:! Spacina 111/2 12 12 111/. 12 12 111/. 12 12 111/,. 12 12 101/2 111/. 111/,. 12 ~ 
.s; -
~ 

Lenath 11-0 17-0 17-0 17-0 17-0 17-0 17-0 17-0 17-0 17-0 17-0 11-1 17-J 17-2 17-2 17-J 
•d• Dist Top Slab-Tot. No. 24 12 12 24 12 12 24 12 12 24 12 12 12 24 12 12 
Bars Bottom Slab-Tot. No. 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 
·e• Size Bar# 4 4 4 4 4 5 4 5 6 4 6 7 7 4 6 7 

Bars Soacina 18 18 12 18 12 12 18 12 12 111/2 12 12 101µ 111/2 II Iµ 12 
Soacers Number 58 62 62 66 70 

1 Concrete: C. Y. oer /in. ft. 1.47 1.67 1.99 1.54 1.16 2.06 1.62 1.84 2.14 1.11 1.91 2.26 2.57 1.90 2.10 2.46 
Reinf :lbs per /in. ft. 261 250 301 266 257 310 267 264 320 276 271 336 409 283 295 

Note 

For boxes of height less than that shown in table, use next greater table height slob~. 
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 3.05m (all measuements in millimeters unless otherwise noted). (1) ""CJ 

U) .., 
~ - 0 

For Imperial table ( 10' Span) - see drawing D78BJ 0 ::r 0 
a"' iii --< 
0 < ::r 
:, £. a. ;;;· 

I 
~ 

0 
a. 

rs, a r:::; a :e cii SPAN J05m 5· 
(.11 ..c 

HEIGHT 1.52m 1.83m 2.!Jm 2.44m 3.05m 
;;;· 

en z 
)> STRENGTH CU.SSIRCAT/ON A B C A B C A B C A B C D A B C D ~ z 

MAX RLL OVER TOP 610 J.4m 6.lm 610 J.4m 6.lm 610 J.4m 6.1m 610 J.4m 6.1m 28 610 J.4m 6.lm 28 5· 
0 u Top Slab TT 229 254 305 229 254 305 229 254 305 229 254 305 J62 229 2fiO J/8 J68 n 

0 
f"1l :::, 

G1 § Bottom Slab T2 191 21J 330 191 21J 13 191 21J 330 197 279 330 381 203 279 JIJ JBI -0 

0 0 Sidewalls TJ 152 152 152 152 152 152 152 152 165 178 178 191 216 203 216 229 254 3 
--1 0 

:;o :;a Size Bar# 19 19 19 19 19 19 19 19 19 19 19 19 22 19 19 19 22 :::, 

•a• n - f"1l '511/. 
<D 

CJ -0 G1 Sf}OClflQ 261 330 254 330 254 261 330 254 261 330 254 279 261 330 254 279 :!l. rr7 ,- <---...> 

--1 rr7 0 Lenqth 10.0Tm IJO.OTm '0.0Tm 10.0Tm VO.Olm 10.0lm 110.oTm IJO.OTm '0.0Tm TO.ffm TO.ffm TO.T6m T0.26m I0.2Tm 10.26m O.Jlml. TO.flm s: 
)> OJ 

z "b" Size Bar# 19 22 22 19 22 22 19 22 22 19 22 22 25 19 22 22 25 a 
)> 

~ Sf}OC/fl(J 261 330 254 r.,, If. 330 254 261 330 254 261 330 254 279 261 330 254 279 
co 

,- 0 r or ~ 

U) X ~ 01" Lenath "b" 9.9Tm 9.9Jm VO.Olm 9.91m 9.9Jm ~O.Olm 9.91m 9.9Jm IJ0.06m TO.Olm TO.OJm 10.16m TO.Jim 9.60m T0./9m ID.Jim T0.49m C en -l!! CD 

z: 0 -I Vj 
~ Lenqth o," 9.80m 9.9Jm IJO.OJm 9.80m 9.9Jm IJO.OJm 9.80m 9.9Jm VO.Jim 9.9Tm 10.0Jm 10.19m ID.Jim 10.0Jm 10.19m ID.Jim 10.49m 0 

)> l:J, 
Size Bar# 16 22 22 16 22 22 16 22 22 16 22 22 25 16 22 22 25 

C 

9 C z -S "c" 
:::, 

~ 
a. ,- 0 Sf}OC/flQ 261 330 254 261 330 254 261 13 254 261 330 254 279 261 330 254 279 "' ___. < )> "" - ::r -S Lenqth 6.40m 6.40m 6.40m 6.40m 6.mm 6.40m 6.40m 6.40m 6.0,, 6.45m 6.45m 6.011 6.5.Jm 6.50m 6.5Jm 6.55m 6.60m 0 

rr7 :;a ~ C: 

:;o 0 "d" Dist Too Slab-Tot. No. 27 15 15 27 15 15 27 15 15 27 15 15 15 27 15 15 15 a: 
--1 Bars Bottom Slab-Tot. No. 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 O'" 

0 <D 

:;a •e• Size Bar# 13 13 16 13 16 19 13 19 22 13 19 22 25 16 19 25 25 C: 

)> "' 
Bars 254 330 254 

CD 

~ Spacinq 457 JJO 254 457 330 330 267 305 10 279 261 229 254 229 a. 

Spacers Number 68 68 72 76 94 102 :e z ;::.: 

G1 
::r 

g Concrete: cu m per l,n. ft. 1.51 1.83 2.16 1.57 1.90 2.22 1.63 1.95 2.32 1.19 2.12 2.47 2.90 2.05 2.43 2.85 3.23 n 

~ Reinf kq per /in. ft. 162 169 213 163 172 219 166 177 228 171 182 233 268 191 205 262 287 ~ 
<D 

C 
:::, 1i,~§ a. 

z:o Note 
c· 

C: :::0 a. 
s:::: )> l ~~ 

..c 
3 co~ "' )> For boxes of height less than that shown in table, use next greater table height slabs, CD ,-,, z: 0 ,,,, 

~ :::0 C, , I -~ wall dimensions and reinforcing steel, and make necessary changes in bar lengths, :0 -<,,, 
• l>O 
fl z number of spacers and quantities. Number of "d" bars in table is slab total for both "' om • )>-< 

cells. CJ - ::0 CO O-< 

I 
N l/l ::C "'" ,,, 

--.....J o, n"' 
~ o,,. 

CX> o ~ {z 

~ I :jQ ,,,,,, 
,,, G) 

\ij 0 
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IMPERIAL TABLE - SPAN 10' (all measuements in feet and/or inches). 

For Metric table (3.05m Span) - see drawing D781 

SPAN 10· 

HEIGHT 5' 6' 7' 8' 10· 
STRENGTH Cl.ASSIRCAllON A R f' A R f' A R r A B C D A B C D 
MAX RLL OVER TOP , 11 ,n , 11 ?/I , 11 ,n 2 11 20 28 2 11 20 28 
u Too Slab r, a 1n ,, a 1n ,, a 1n ,, 9 10 12 U 1/4 9 10 If, 12 IJ;. Ul/2 
§ Bottom Slab T2 lf/2 10 J/. 1.1 71/: 10 J/. 1.1 lf/2 /OJ/I H 73f 11 13 15 8 11 IJ 1/2 15 
u Sidewalls TJ Ii Ii Ii Ii Ii Ii Ii Ii 6 ti? 7 7 71µ 8 1/2 8 8 1/. 9 10 

"a" 
Size Bar# 6 6 6 6 6 6 6 6 6 6 6 6 7 6 6 6 1 

~ 
Soacina 10 1/2 13 10 10 1/2 13 10 to Tl,. 13 10 10 1/2 13 10 11 10 I/;. 13 10 11 
Lenath 32-10 IJ2-IO 'J2-IO 132-10 32-10 132-10 J2-IO 132-10 12-10 JJ-2 IJ3-2 33-4 '33-8 IJ3-6 33-8 IJJ-10 34-2 

"b" Size Bar# 6 7 7 6 7 7 6 7 7 6 7 7 8 6 7 7 8 
~ Spacina 10 1/2 13 10 10 112 13 10 10 112 13 10 101/2 13 10 11 /0 1/2 13 10 11 

qj or 
Lenath o• 32-6 IJ2- J2-IO [12-6 32-) r.i2-10 32-li .l2-1 JJ-0 JJ-11 "b1" 32-10 32-11 JJ-4 JJ-11 J2-2 JJ-5 34-5 -!!l 
Lenath o, • IJ2- 32-11 32-) 32-7 (,j ---.....r--.... 32-2 32-2 32-11 32-2 JJ-1 J2-6 32-1/ 33-5 JJ-11 J2-lf JJ-5 JJ-11 34-5 

"" Size Bar# 5 7 7 5 7 7 5 7 7 5 7 7 8 5 7 7 8 .s; 
"c" I,:! Spacinq 10 1/2 13 10 10 1/2 13 10 10 1/2 13 10 101/2 13 10 11 ID 1/2 13 10 11 -l:! 

-S Lenath 21.:.Q 2H ?f-l 21-G 2/-{J 21-0 21- 21--Z 21-1 21-2 21-2 21-3 21-5 21-4 21-5 21-6 21-8 
~ 

"d" Dist Too Slab-Tot. No. 27 15 15 27 IS 15 27 15 15 27 15 15 15 27 15 15 15 
Bars Bottom Slab-Tot. No. 15 15 TS 15 IS 15 IS IS 15 15 15 15 15 15 15 15 15 
•e• Size Bar# 4 4 5 4 5 6 4 6 7 4 6 7 8 5 6 8 8 

Bars Soacina 18 13 10 18 13 10 13 13 10 10 1/2 12 10 11 101/2 9 10 9 
Soacers Number 68 68 72 76 94 102 

g Concrete: C. Y. oer fin. ft. 1.98 2.40 2.82 2.06 2.48 2.90 2.13 2.55 3.03 2.34 2.11 J.23 J.18 2.68 J.18 J.13 4.22 
IS Rein/ :lbs oer fin. ft. 358 372 470 359 379 482 367 391 502 377 402 514 590 421 453 

Note 

For boxes of height less than thot shown in table, use next greater table height slobs, 
woll dimensions and reinforcing steel, and make necessary changes in bar lengths, 
number of spacers and quantities. Number of "d" bars in table is slob total for both 
cells. 
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i!:::o :::0 C. ;o CD 
;c 0 < 
Cl) -

;;;· 
s: ~ 5· 
n r :::::, 

aJ 
'< 

~ ~ )> METRIC TABLE - SPAN 3.66m (all measuements in millimeters unless otherwise noted). "U u, .... "U - (") 0 For Imperial table ( 12' Span) - see drawing 078BJ 0 ::,-
;a. (I) ell ...... 
0 < ::,-
::, Q Cl.. iii" 

i 
~ 0.. 
I\.) 0 0 
~ 

0 :e --CD 5· u, SPAN 3.66m ..0 

iii" 
(/) HEIGHT 1.83m 2.13m 2.44m 2.74m 3.05m 3.66m z 
)> s z STRENGTH CLASSIACATION A B C A B C A B C A B C D A B C D A B C D 5· 
0 MAX ALL OVER TOP 610 3m 5.5m 610 3m 5.5m 610 3m 5.5m 2 3.4m 20 9.1m 610 3.4m 20 9.Tm 610 3.4m 20 9.Tm (") 

rr, 0 

<.S Too Slab r, 2/iO 286 356 260 286 356 2/iO 286 356 260 305 Jl5 151 260 305 Jl5 151 2/iO 305 J75 151 :, 

G) 0 
0 ~ Bottom Slab T2 210 305 J68 216 305 J75 216 305 J75 222 JIB .191 1M 222 JIB .191 1M 229 J21 l(J) 461 3 

-l ~ Sidewalls TJ 152 152 165 152 152 178 178 178 191 203 203 229 254 203 203 229 261 229 229 261 305 C 

::;o :;o :, 
n 

rr, Size Bar# 22 19 22 22 19 22 22 19 22 22 19 22 25 22 19 22 25 22 19 22 25 (1) 

CJ -0 9 "a" 
Soacina 305 11 286 305 279 286 305 279 286 305 261 279 286 305 261 279 286 J05 261 279 286 '§. 

fo7 ,-- s= 
-l fo7 0 c___, 

z Lenath 11.91m 11.84m 11.96m 11.91m 11./Hm 12.0lm 12.0lm 11.91m 12.0lm 12.12m 12.0lm 12.22m IU!im 12.12m 12.0lm 12.22m 12.50m 12.22m 11.9/m 12.Jlm 12.65m s: )> OJ )> "b" Size Bar# 22 22 25 22 22 25 22 22 25 22 22 25 29 22 22 25 29 22 22 25 29 (1) 

,-- 0 r !!!. ...r--......r-, Spacing 305 279 286 305 279 286 305 279 286 305 261 279 286 305 261 279 286 J05 261 279 286 (.I) X or C: (/) 1 Lenath o• CD 
-i "b1" 11.16m 11.81m 11.96m 11.16m 11.8/m 12.01m 11.86m 11.91m 12.0lm 11.96m 12.0lm 12.21m 12.45m 11.96m 12.0lm 12.21m 12.50m 12.0lm 11.91m 12.4(},n 12.65m (") 

:z: 0 )> <Ji 
~ Lenath 01 • 11.66m 11.16m 11.91m 11.66m 11.Blm 12.0lm 11.16m 11.9/m 12.0lm 11.89m 12.0lm 12.2"" 12.45m 11.89m 12.0lm 12.21m 12.50m 11.99m 11.9/m 12.42111 12.65m C 

~ C: z :, c:,, 
Size Bar# 19 22 25 19 22 25 19 22 25 19 22 25 29 19 22 25 29 19 22 25 29 0.. ,-- 0 ,!:: 

"c" ~ 
II) __,, < )> Spacina 305 279 286 305 279 286 305 279 286 305 261 279 286 305 261 279 286 305 261 279 286 :::r 

fo7 :;o "" - 0 
,!:: C 

::::0 0 dg Lenath l62m l62m l65m l62m l62m l6lm l6lm l6lm llOm ll2m ll2m lllm l82m ll2m ll2m lllm l85m lllm lllm l85m l92m a: 
-l "d" Dist Top Slab-Tot. No. 36 15 15 36 15 15 36 15 15 36 15 15 15 36 15 15 15 36 15 15 15 er 

0 (1) 

:;o Bars Bottom Slab-Tot. No. 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 C 

)> 
II) 

"e" Size Bar# 13 13 19 13 13 19 13 13 19 13 19 22 25 16 22 25 25 19 22 29 29 (1) 

~ 
0.. 

Bars Spacing 457 178 286 305 146 286 305 uo 229 254 261 279 286 305 261 279 165 305 229 279 229 :e z ;=.: 

G) Spacers Number 76 80 84 104 110 116 ::,-

g Concrete: cu m per fin. ft. 1.99 2.43 2.92 2.06 2.49 3.04 2.20 2.64 3.16 2.39 2.90 3.52 4.17 2.47 2.97 3.61 4.32 2.77 3.27 4.01 4.72 
n 
C 

15 Reinf kq per fin. ft. 222 229 285 225 234 289 229 239 297 243 264 326 396 249 275 338 426 261 288 360 440 
iil 
Q 
:, 

o/ :o:o 
0.. 

z:o 
,i;~~ ~~ Note c:· 

C:::0 0.. 
"O ~ 00 ..0 s::: )> " zl:: 3 rn~ ~ >S:: 

For boxes of height less thon that shown in table, use next greater table height slabs, (1) 
rrlz: o rl'l 

2-:::0 c:, ::, z 

:0 w-"'~g wall dimensions and reinforcing steel, and make necessary changes in bar lengths, . l ► o 
~ t 5m number of spacers and quantities. Number of "d" bars in table is slab total for both 

CJ ~ t,... ~-< cells. 
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IMPERIAL TABLE - SPAN 12' (all measuements in feet and/or inches). 

For Metric table (3.66m Span) - see drawing D781 

SPAN 12' 

HEIGHT 6' 7' 8' 9' 10' 
STRENGTH CU.SSIRCAll0N A B C A B C A B C A B C D A B C D 
MAX RLL OVER TOP 2 10 18 2 10 18 2 10 18 2 11 20 JO 2 11 20 JO 
ti Top Slob T, /01/1 II I/;. 14 10 IA II I/;. 14 10 IA II I/; 14 /01/1 12 II J/1 l1J/I 10 I/I 12 IIJ/1 11 J/1 
ls Bottom Slob T2 8 1/4 12 111/2 8 1/; 12 II J/1 8 I/;. 12 IIJ/1 8Jf 121/,. 15 IA 181/1 8Jf 121/,. 15 IJ;. /81/1 
~ Sidewalls TJ 6 6 6 1/;. 6 6 7 7 7 71/2 8 8 9 10 8 8 9 10 1/. 

•011 Size Bar# 7 6 7 7 6 7 7 6 7 7 6 7 8 7 6 7 8 
Soocino 12 11 111/2 12 11 111/2 12 11 111/2 12 101/2 11 111/2 12 101/2 11 111/2 

~ 

Lenoth J9-1 IJ/J-10 l,J9-3 39-1 '18-10 ]9-5 J9-5 l,J9-2 J9-i ]9-9 39-6 UJ-10 39-9 39-6 40-1 41-0 40-1 
"b" Size Bar# 7 7 8 7 7 8 7 7 8 7 7 8 9 7 7 8 9 
~ Spocino 12 11 111/2 12 11 111/2 12 Tl 111/2 12 /01/2 11 111/2 12 10 IA 11 111/2 

.; or 
Length •b• JB-7 38-9 39-3 J8-7 l,J8-9 39-5 38-11 39-1 l,J9-7 39-J l,J9-6 40-2 I0-/0 l,J9-3 ]9-6 40-2 't4,1-0 -l!l "b1 • 

vj -......r-...... Length 01 • JB-3 38-7 39-2 18-3 l,J8-9 ]9-5 ~8- 39-1 J9-l J9-0 39-6 40-2 I0-10 ]9-0 19-6 «J-2 't4,1-0 
0::,,, 

Size Bar# 6 7 8 6 7 8 6 7 8 6 7 8 9 6 7 8 9 -S •c• ~ Soocina 12 11 /Ifµ 12 11 111/2 12 11 111/2 12 101/2 11 111/2 12 101/2 11 fl IA ~ 
-S -
~ Lenath 25-0 25-0 25-1 25-0 25-0 25-2 25-2 25-2 25-3 25-1 25-4 25-6 25-8 25-1 25-4 25-6 25-9 

"d" Dist Top Slob-Tot. No. 36 15 15 36 15 15 36 15 15 36 15 15 15 36 15 15 15 
Bors Bottom Slab-Tot. No. 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 

J 

•e• Size Bar# 4 4 6 4 4 6 4 4 6 4 6 7 8 5 7 8 8 
Bors Soacino 18 7 II 1/2 12 5 3) II 1/; 12 5 1/4 9 10 101J;. 11 II IA 12 101/2 11 6 1/4 

Soocers Number 76 80 84 104 110 
Concrete: C. Y. per Jin. ft. 2.60 J.18 J.82 2.10 3.26 J.98 2.88 J.45 4.13 J.13 J.19 4.61 5.45 J.23 J.89 4.12 5.65 
Reinf :lbs per Jin. ft. 489 505 628 497 516 637 505 527 654 536 582 719 872 548 606 745 939 

Note 

For boxes of height less than that shown in table, use next greater table height slobs, 
wall dimensions and reinforcing steel, and make necessary changes in bar lengths, 
number of spacers and quantities. Number of "d" bars in table is slob total for both 
cells. 
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2 

101/1 
9 
9 
7 

12 
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12 
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12 

3.62 
575 

12' 
B C D 
11 20 JO 
12 II J/1 11 J/1 

12J/I l5J/I 8 I/', 
9 101J;. 12 
6 7 8 

10 1/2 11 11 IA 
l,J9-IO 40- 41-6 

7 8 9 
101/2 11 fl 1/2 
39-10 'i4,0-8 41-6 
19-10 'i4,0-9 41-6 

7 8 9 
10 IA 11 111/2 
25-6 25-9 26-0 
15 15 15 
15 15 15 
7 9 9 
9 11 .9 

116 
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This drawing is NOT in conformonce with latest UBC and should be used with core and judgment. 

For cover less than 610mm (2 feet), extend "c" bars 
full length, top slob only. Provide additional #13 (#4) 
@ 305mm ( 18") ± and adjust quantities. 

s 

#13 (#4) 
"d" Bors 

"c" Bors 

s 

Provide paving notch when top is exposed and 
where P.C.C. pavement or approach slab is 
used. 

s 

"a" Bors 

19mm (3/4") fillets min. 

#13(#4) @ 457mm{18")± 
"e" Bors 

5mm (12") 

Reinf. for interior walls under 203mm (8"). 51mm (2'') Cl. Reinf. for interior walls 203mm {8") and over. 

TYPICAL SECTION 

© For reinforcement clearance, except 
at bottom, see "Miscellaneous Details." 

• ,'44.~ ~ c,- ~ •b,', A ,_~~--,.......·.~~~-~-
·. I 

"FLAT INVERT" ALTERNATIVE 
(When shown) 

Revision By Approved Dote 
SAN DIEGO REGIONAL STANDARD DRAWING 

ORIGINAL 

Add Metric 

Kercheval 2 75 
T. Stanton 03/03 

TRIPLE BOX CULVERT 
DETAILS N0.2 

RECOMMENDED BY THE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

DRAWING 
NUMBER 

3/0(/200$ 

D-78M 



This drawing is NOT In confonnance with latest USC and should be used with core and judgment. 

Extend all lon~iludinal bars in box walls 
610mm (2'-0) into wings, except 
where expansion joint occurs. 
etailX 

#13 (#4) J@ 305mm (12") 

R= T 3 (omit if 'ongle of flare• is less than 30') 

TYPE "8" 

PLAN 
#13 (#4) <l @ 305mm (12") 

Where design "H" exceeds 2.74M (9') or length of wing 
wall exceeds 1.5 "H", place 13mm (1/2") Exp. 

Detail X 

Detail Y 

May be varied by Engineer to 
suit conditions in the field. #13 (#4) tJ @ 457mm (18") eris 

TYPE "A" TYPE "B" 

END ELEVATION 

NOTE 
Where 1 1 /2: 1 surcharge exeeds 
1.52m (5'), use Type 2 Retaining 
Woll. 

Revision By Approved Dote 

ORIGINAL Kerchevol 12 75 
Add Metric T. Stanton 03/03 

Parapet 

2-#13 (#4) 

457mm (1'-6') 

TYPE ''c" 

SAN DIEGO REGIONAL STANDARD DRAWING 

BOX CUL VERT WINGWALL 
TYPES A, B & C 
DETAILS NO. 1 

SEC 8-8 

"L" 
910mm (3'-0") min. 

Match 
ground 
line 

305mm (1'-0" ) 

11an,_(Z'O') 
#13 (#4) -I.I @ 305mm (12") 

1111m1(2'11") 

ELEVATION 

RECOMMENDED BY THE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

DRAWING 
NUMBER 

S/01/2003 

D-79A 



This drawing is NOT in conformance with latest UBC and should be used with care and judgment. 

#13 (#4) Along 
top of wall 

Vertical 

::c: 
c:: 
O'I 

"iii 
0 

I.I.. 

#13 (#4) Total 7/ 
76mm (3" Cl) -

Match 
parapet 

Fill 
slope 

1.52m (5') Max for 
1-1 /2: 1 fill slopes, 
unlimited for 

,i=---,,-------'....;.f.;..:;la;.;.;tt=er than 1-1 /2: 1 

w 

Gutter or shoulder 

Br det 3-1 @ 4.6m (15')± centers 
305mm (1 ') above outside ground. 
See Standard Plan 80-3. 

Vertical unless adjacent to 
battered section, then match 

L203mm (8") 
3 

TYPICAL SECTION 

H=1.22m (4') Thru 3.66m (12') 

Revision By Approved Date 
SAN DIEGO REGIONAL STANDARD DRAWING 

RECOMMENDED BY THE SAN DIEGO 
REGIONAL STANDARDS COMMITTEE 

ORIGINAL Kerchevol 12 75 
Add Metric T. Stanton 03/03 BOX CUL VERT WING WALL 

TYPES A, B & C 
DETAILS NO. 2 DRAWING 

NUMBER 

3/01/2003 

D-798 



This drawing is NOT in conformonce with latest UBC and should be used with core and judgment. 

Fill slope 

1.52m (5') Mox for 
1-1 /2: 1 fill slopes, 
unlimited for #13 (#4) Alo 

top of wall 1:-"'--r------L....:..fl:...::o.:..:tt=er than 1-1 /2: 1 

Br det 3-1 @ 4.6m (15')± centers 
305mm (1 ') above outside ground. 

51mm (2") 

C: 
0, 

"in 
(II 

0 

Vertical 

See Standard Pion 80-3. -----,.---

35 

51mm (2") 

#13 (#4) Total 7 

76mm (3") Cl -

''c" bars 

@ 914mm (36") 

51mm (2") Cl 

w 

TYPICAL SECTION 
H=4.0m (13') Thru 4.9m (16') 
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SAN DIEGO REGIONAL STANDARD DRAWING 
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This drawing is NOT in conformance with latest UBC and should be used with care and judgment. 

H= 

Figures at top of "c" bars 
indicate distance from top H=3 
~f ,footing to upper end of H= 

c bars. 

H= 

H= 

H= 

H=2.74 
g' 

H=3 

H=4.57 

H=4.27m 

H=3.96m( 14' 

E 
co 
O'! 

<.D ......., 

E 
<.D 
0 
N 

H=4.88m 
16') 

" ......., 

E 
n 

N 

~r~r~t~r~1~r~ 610mm 508mm 254mm 191mm 152mm 381mm 279mm 
(24") (20") (10") (7-1/2'') (6") (15") (11") 

457mm 
(18") 

356mm 
( 14") 

178mm 
(7") 

203mm 
(8") 

381mm 
(15") 

330mm 
(13") 

TYPICAL LAYOUT EXAMPLE 1 

"c" bars 

Short "c" 
bars 
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This drawing is NOT in conformance with latest UBC and should be used with care and judgment. 

Use reinforcement 1.83m 2.44m 3.05m 
for H= 6' (B') 1 o· 

Toe of slope --..._ 

Varies L 

Max=H+152mm (6")-[ 

356mm (1'-2")T 

~~ ·j~ ~~NI~ 
C'.!-I CON -:8~ -'° _ 
--~ 0, 

t::::===:==:==:==:::::=:j 

Optional footing 
footing lines 

t ---- ----

of woll 

....... 
E"to X 
NI o 
I")~~ 

'-' Top of footing 

/ B=1.27m (4'-2") 

E 
co• 
CX!c-;' ~-nm 
::= 

406mm (1 '-4")·- 305 mm LOL 
(1'-0") 

TYPICAL LAYOUT 

\. C=610mm (2'-0") 

EXAMPLE 2 

NOTES 

Unit Stresses: fs = 138 Mpa (20,000 psi), fc =8.3Mpa (1,200 psi), n=10 

Maximum Toe Pressure = 144Kpa (1-1/2 Tons/sq. ft). 

Elevations, length and angle of flare of wings may be varied by the Engineer 
to suit conditions encountered in the field. 

Walls designed for 610mm (2') liveload surcharge, 1-1 /2: 1 sloping surcharge 
not to exceed 1.52m (5') in elevation plus 610mm (2') liveload surcharge, or 
unlimited 2:1 surcharge. Dimensions "H",''L",''M",''N", Elevation "a" and 
"Angle of flare" (as apply) are shown on the plans. 

Woll height may be exceeded by 152mm (6") before going to next greater 
"H". Eliminate cutoff wall if adjacent channel is paved and skew is 20' 
maximum. 
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lYPICAL WITH STIFFENING BEAM lYPICAL WITHOUT STIFFENING BEAM 

3-#29 (#9) 

2-#13 (#4) 

PART LONGITUDAL SECTION 

i 
i er-
I 

Slope apron lo match 
channel anr invert 

I 

I 

2-#13 (#4) If alternative bottom is used 
Alternative bottom of cutoff wall 

END ELEVATION 
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This drawing is NOT in conformance with latest UBC and should 
"A" 

#13 (#4) d' @305mm (12") .... ~#13 (#4) 

be used with care and judgment. 

1 rmrrl (6") 

c[ii;:!~~:------:-: .. -D-::-.. ----------.0 o 

VI A 

• ::c: ::c • . Stiffening beam 

For number and size o 
bars see table below. 
Extend and hook into 

For transverse reinf 
in warped wingwall, 
see table below. ~ ope varies 

1-1/2 Dia cl 

X 
X 0 

::c E E 
WITHOUT STIFFENING 

BEAM 
cutoff wall and parapet. 

38mm (1-1/2") Dia cl " min 

... 
... 0 
o--:0 

" a,·' 
25.4mm (1" min) 

#13 (#4) Spacers @ 305mm (12") 

#13 (#4) x 1.52m (5'-0") Dowels @ 305mm (12") 

Toe 

NOTES 

#13 (#4 
#13 (#4) @ 305mm (18")-

SECTION C-C 

ALTERNATIVE WARPED WINGWALL 
Use where additional protection to toe of 
embankment is requirea. 

Parapet 

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

610mm (2')± 

#13 (#4)@305mm (12"), 
Lap with wall spacers 

Warped wingwall 

SECTION B-B 

Walls designed for 610mm (2') surcharge; earth density = 3.40 cu m (120 #/cu. ft.); 
equivalent fluid pressure = 1.0 cu m (36 #/cu. ft.) 

Vary "D" of warped wall uniformly from that at cutoff wall to that at culvert, for maximum 
"H" > 3.66m (12'). 

Where abrasion is anticipated increase apron thickness to 178mm (7") minimum to provide 
51 mm (2") minimum reinforcement coverage. 

Dimensions "L", "W", "H", "M", "N", Elevation "a"," Angle of flare", and end "Slope" (as 
apply) are shown on the plans. 

Concrete shall be 332 kg/M 3 -C-22Mpa (560-C-3250). 
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iij -------------------------------------------------------------, WARPED WINGWALLS - METRIC MEASUREMENT TABLE ONLY & 
WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING ,-

Element " " 12' "L" 3 66 4 27 4 88 5 49 6 10 7 62 9 14 10 7m 12·2m or :i Slope H . m . m . m . m . m . m . . more o 

1; 4 ,1 Front face reinf 1----1 No beam. Place 2-#6 in eoch ~-------lg 
· Rear face reinf 1----1 face along top of 0 

Front face reinf wall. ~----<3 
~~~ 1----l g 

Front face reinf 1-----< Total 9mm g 
3/4:1 

1-1 /4:1 
Rear face reinf 1-----< "A"=610mm ! 

"D" at Cutoff Wall 152 5.49m 57MM 9 
"O" at Culvert 152 152 152 203 241 279 330 6.1 Om -#29 o 

.+ 
ID 

~ 
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~ 
11 WARPED WINGWALLS - U.S. MEA~,UREMENT TABLE ONLY I~ 

WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING 1111 
Element j 
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in con ormance wI 

QUANTITIES: Quantities are for the sloped invert slab and do 
not include splices in the longitudinal bars, nar temperature 
reinforcement for exposed top culvert, nor concrete or 
reinforcement for parapets or cutoff walls 

SPECIAL COVERAGE: Box standard plans are not to be used for 
culverts in a corrosive environment or where there is a severe 
abrasive flow condition 

DESIGNATION: Show on plans as span x height-strength 
classification x length, thus 1.22m x 1.22m-A x 18.3m (4 x 
4-A x 60'), followed by alternatives. 

ALTERNATIVES: Invert will be sloped unless ''frapezoidal Invert", 
"Flat Invert" or 'V Invert" is included in designation. Ends of 
culvert will be rounded unless "Square Ends" are designated. 
Parapets will be as shown unless " __ ft. parapet" is 
designated in plans. Such designations may be different for 
inlet and outlet ends. 

REINF. PLACEMENT: Moin Reinforcement is positioned transverse 
or, for curved culverts, radial when radial, reinforcing spacing 
is measured along a:.. 

CONSTRUCTION NOTES 
CONCRETE: Bottom slab & walls shall be class 332 kg/M3 

-8-22Mpa (560-8-3250). Top slab shall be class 332 kg/M3 

-C-22Mpa (560-C-3250). 

EXPANSION JOINTS: Bottom Slab-No expansion joints shall be 
placed. 
Top Slab and Walls-When cover is less than span length, place 
13mm (1/2") expansion joint filler at 15.2m (50')± centers 
outside the paved roadway lanes and place bridge detail 3-2 
at 9.14m (30')± centers under paved roadway lanes. 
When cover is more than span 

CONSTRUCTION LOADS: Not permitted until concrete has reached· 
a strength of 20.7Mpa (3,000p.s.i.) or age of 28 days, 
whichever occurs first, and falsework plans have been 
submitted by the Contractor, to the Engineer, and approved. 

CONSTRUCTION JOINTS: Temporary joints may be permitted if 
normal (or radial) to C of R.C.B. otherwise, the Contractor is 
to submit a proposal for consideration. 

38mm 
(1-1/2") 

/ 
Joint ay be formed with 3.20mm 
(1/8") hordboard and cut back lo lhe 
root of th■ chamfer on the expo1ed 
face. 

19mm (J/4") chomf.. J [3.20mm (1/8") 

BRIDGE DETAIL 3-2 
(Portion) 

See Standard Drawing C-15 

care an JU gmen . 
DESIGN NOTES 

SPECIFICATIONS 
DESIGN: MSHO, dated 1973, with revisions as supplemented by 
State of California Bridge Planning and Design Manual. 

Sections designed for culvert in a trench on hard foundation, or 
culvert untrenched on yielding foundation, for culverts on piles or 
rock foundations, special design will be required. 

LOADING 
LIVE LOAD: For legal highway loads, use HS20-44 or Alternative 
with 30% impact for all caver depths, no impact on invert. 

COVER LESS THAN 610mm (2') - Wheel load distribution on the 
top slab is E=0.175S+3.2' longitudinally and concentrated along 
the span. Wheel load distribution on the invert slab is 2.29m 
(7.5')Iongitudinolly and uniformly over the breath of the culvert. 

COVER 610mm (2') OR MORE - Wheel loads distributed uniformly 
over a square, the sides of which are 1. 75 times the depth of 
cover, but not less longitudinally than E on the top slob, or 2.29m 
(7.5') on the invert slab when such areas from several wheel 
concentrations overlap, the totol load shall be considered as 
uniformly distributed over the area defined by the outside limits of 
the individual areas, but the overall longitudinal dimension shall not 
exceed the total length of the supporting slob. Neglect live load, 
on single spans when cover is more than 2.44m (B') and exceeds 
span, and on multiple spans when cover exceeds distance between 
exterior walls. 

DEAD LOAD: Earth load of 120 pct and an equivalent fluid pressure 
of 36 pct, reduced to 84 pcf and 25 pct respectively for clear 
spans of 20' or less. 

UNIT STRESSES: Fs = 138Mpa (20,000 psi), N 10 
Fe = 8.27Mpo (1,200 psi) 

Reinforcement embedment is 38mm ( 1-1 /2) dio. clear, min 
25.4mm (1 ") and in 6.35mm (1/4") increments, except as noted. 

Distribution "d" bars expressed as a percent of main positive 
reinforcement. 

Classification "A" top slab =~ ,max 50% (unless traffic 
A longitudinal) 

Classification "B" to "E": Top and bottom slabs 
#13 (#4) @ 457mm (18") max. 

USE OF STANDARD DRAWING 
"Strength Classification, symbolized by the letters "A", "B", "C" etc., 
at the top of the data table is merely a convenient designation for 
a particular structural section for a culvert of any given opening it 
is dictated by the cover or depth of fill over the the top slab. 

LIVE LOAD & R.C.B. TERMINOLOGY 

Lo-ng-itud-in-al -_ -_- ; -
~-----;--;--

.I, 
Lateral 

..:.:---

Transverse 
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This drawing is NOT in conformance with latest UBC and should be used with care and judgment. 

25.4mm {1") cl. 
--'-----0--+ 

© f----j~~:!:!===I 
#13 (#4) hoops @ 

305mm {12") 
R=T3 

• d" Bors of Spacers 

© h (inches)=Spon (feet), 152mm (6")min. 

"f" Bars, lot. 3 

Skew 

ft ~r~ -"1~-t'~lt'-t-+-t-+t:1--t-l 
Main reinf. 

PART PLAN-SKEWED 

R=T3 

PART SECTION 

PARAPET "f" BAR Nos. SKEW ANGLE 
SPAN o· TO 15' 16' TO 30' 31' TO 45' 

1.22M {4') #13 (#4) #13 (#4) #13 {#4) 
1.83M (6') #13 (#4) #13 (#4) #16 (#5) 
2.44M (B') #13 (#4) #16 (#5) #19 (#6) 
3.05M {10') #16 (#5) #19 (#6) #22 (#7) 
3.66M {12') #19 (#6) #22 (#7) #25 (#8) 
4.27M {14') #22 (#7) #25 {#B) #29 (#9) 

PARAPET DETAILS FOR SINGLE SPAN CULVERTS 

Interior Woll, 
IT real Exterior 
Walls as Above) 

Skew 

Note: 
Hook reinf. 
some as above 

Interior Woll 

PART SECTION PART PLAN-SKEWED 
PARAPET DETAILS FOR MULTIPLE SPAN CULVERTS 

End of parapet norj£ol =;-~-~--9Bo~ 
to face of parapet -

------------
PAPAPET DETAIL FOR SKEWED CULVERTS W/O WINGWALLS 

-I I- Remove and Splice to Existing 
305mm ( 12") Longitudinal Rebar in Invert. 

Place on Expansion 
Joint a Minimum 
2S or 2H from Joining. 

COVER: 305mm ( 1 ') AND GREATER 
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This drawing is NOT in conformance with latest USC and should be used with care and judgment. 

76mm (3") Steel Posts 

Backfill to natural ground 
after fence installation. 

Length shown on plans 

ELEVATION 

G,ooad Uoe\ 

1.52m (5' -o· max.) 

J51mm (2") 

E 
E v 

m 

332 kg/M3 -C-22Mpa __,/I. 51Dmm .1 
(560-C-3250) (24") min 

C: 

~ ~ 
..c: ·-
"' E 
"' Q) "'..c: Q) ~ co 
::::, 

Stream Flow 

NOTES: 

Concrete Rip Rap size and length lo be shown on 
plans. See Standard Drawing D-40. 

1. Fence fabric shall be 51 mm (2") mesh, 9 gage galvanized wire, chain 
link placed on the upstream side of the posts and tension cables. 

2. Tension cable shall be 8mm91 (5/16") steel at 457mm (18") c/c, 
secured at ends with cable clamps. Secure fence to cable with No. 12 
galvanized steel wire looped at 152mm (6") c/c. 

3. Posts shell be 76mm91 (3") steel pipe, 2.63kg (5.79) lb/ft. Fill with 
mortar after placing. 

4. Fence fabric shall be secured to posts with 9 gage wire clips at 
229mm (9") c/c. 

SECTION 
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