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Req i O n al Stan d ardS CO m m ittee Web Site:  http://www.regional-stds.com

Mission Statement: Cost effective government through regional construction standards for
San Diego area agencies.

FORWARD

These 2009 San Diego Area Regional Standard Drawings have been prepared and adopted by the
San Diego Regional Standards Committee (RSC) for use in San Diego County Region by local
agencies in concert with the Public Works Standards, Inc "Greenbook™ Standard Specifications for
Public Works Construction, 2009 Edition and the “2009 Regional Supplements to the Greenbook
2009”. The San Diego County Region is defined as the geographical area within the boundaries of
the County of San Diego.

The San Diego Area Regional Standard Drawings are published every three years however
updates are posted on the Web Site http://www.regional-stds.com as changes are adopted
by the RSC. The website also contains Information about membership, operating procedures,
meeting schedules, agenda and minutes, standard drawings and specifications, and a form for
submitting proposed revisions. Users of the San Diego Area Regional Standard Drawings are
encouraged to submit proposed changes to the Regional Standards Committee (RSC) at:

County of San Diego

Department of Public Works

Attention: Kamilah James, P.E., RSC Coordinator
5555 Overland Avenue, MS 0340

San Diego, CA 92123

858-495-5288

Kamilah.james@sdcount.ca.gov

A new addition of the Regional Standard Drawings that incorporates approved changes will be
posted in its entirety each year on the website for easy downloading. The original 2009 release
will remain on the website as well.

The following are subcommittee chairs and the County of San Diego Coordinator who over the
last three years have made this publication possible by integrating the input from all agencies in
the County:

Kamilah James County of San Diego Coordinator County of San Diego
Mark Caro* Landscaping Committee Chair City of Chula Vista
Mohsen Maali** Traffic/Lighting Committee Chair City of San Diego
Dirk Epperson Streets/Roads Committee Chair City of La Mesa
Tim Regello Drainage/NPDES Committee Chair City of Vista

Tim Shell Americans with Disabilities Act Chair City of Vista

Jim Tomasulo*** Wet Utilities Committee Chair Helix Water District
Dennis Buss Dry Utilities and Misc Chair Sempra Energy

*  Currently Chair is vacant
**  Current Chair is Zoubir A Quadah, City of Poway
*** Current Chair is Luis Valdez, Helix Water District


http://www.regional-stds.com/
http://www.regional-stds.com/
http://www.regional-stds.com/
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\’ The “Greenbook” was first published in 1967 and the Regional Standards Committee
was established under San Diego County Board of Supervisors Policy 1-50 in 1973.
The Regional Standards Committee membership is open to the City Engineers, Directors of Public
Works, District Engineers and Heads of Engineering, or their designees, from the County of San
Diego, cities within the County of San Diego, all water and sewer districts, utility companies,
construction associations, consultant associations, and various private industry organizations. The
County Department of Public Works provides coordination and staff support for the Regional
Standards Committee. The RSC Chair is selected by the committee members and serves a three-
year term.

In 2003 the RSC decided to provide the Regional Supplements to the “Greenbook” and the
Regional Standard Drawings in the dual unit format to be consistent with the “Greenbook” and the
national plan to migrate to metric. The RSC elected to use “hard conversion” from English
imperial units to metric units in the supplements and standard drawings. Hard conversion is
defined as calculating the actual value in metric units from English imperial units and then
rounding up for 5 and above. The “Greenbook™ uses soft and hard conversions. The 2009
“Greenbook” has elected to continue the use of dual units but is placing metric in parenthesis
instead of English imperial units in parenthesis. The Regional Standards Drawings continue to use
dual units but use the English imperial units in parenthesis whereas these Regional Supplements to
the “Greenbook™ are using the “Greenbook” format of metric in parenthesis. Either way both units
are available.

.

Timothy N. Stanton, P.E.

Ramona Municipal Water District

Chair, Regional Standards Committee
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51 \ clr.
" _,_(zﬂ"L‘ it I L |%1577”H )f W |
B * I__” e 7 _ f_ —L;-‘ SO (#4) j@ 305mm (12") (E) bars e
Key = < \ 4 ~
® bors W ~ E 13 (#4) ® 305mm (1) TypICAL SECTION &
: "2’ =~ 1.6m (5'=4” max) ™
£ ELEVATION
o%l:l?%%ﬁli(%]’l_%) o Horizontal reinf. not shown
DIMENSIONS AND REINFORCING STEEL
H (max) 1.12 m (3'-8") 1.63 m (5°—4") 2.44m (8'-0")
T (min) 203 mm (0’-8") 254 mm (0'-107) 305mm (1'=0")
W (min) 762 mm (2'—4") 965mm (3'-2") 1.45m (4'-97)
® Bars #13@813mm (#4©32") #13@813mm (#4©@32") 13mm@813mm (#4@32")
Bars e #13@813mm (#4@32") 13mm@813mm (#4©@32”)
© Bars _ S 406mm (#6©16")
® Bars  |[#13@813mm (#4@32”) #13@406mm (#4@16) 406mm (#6@16”)
® Bars #13 (#4) total 4 #13 (#4) total 5 13mm (#4) total 6
max soil . . .
oress. (psf) 7.6 MPa (1100psi) 11.0 MPa (1600psi) 15.2 MPa (2200psi)
NOTES: 1. See Standard Drawings C—7 and C—8 for additional notes and details.
2. Fill all block cells with grout.
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51mm (2")

Layout Line

I
f

\—Edge of Footing

PLAN

1—1/2:1 sloping backfill or

1—=1/2:1 sloping backfill or

12Kpa (250 psf) live load

12Kpa (250 psf) live load surcharge
surcharge

> Mortar Cap Mortar Cap

S | H=1.62m” H=1.1m | >

| | -4 | @-8 ! & )

5 |0 — a4 | || ||| | " | " Stmm @)1y 5| 8
X|EgNQ #13 (#4) total 2] ,\
e O e T s [ 5)°
iev"E’v 51mm (2") : “ ,‘E_J) £
e T | w -] 32§
R o A O L L e NI * IS
£ | ; ,
r(E) EA S / total 2 I - —i i L%
Clewlog UL —®sars | || — "] -
o 1 R N B N[N |
o R i N W
i ’_§~— : #8729
2 NSE . N TYPICAL SECTION
i(?‘/ ©BGFS 76mm (3"clr.) 305mm (127 1.12m (3,—8”) max

€ ~—#13 (#4) total 5
El s0mm 120 ELEVATION
0 w Horizontal reinf. not shown

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

DIMENSIONS AND REINFORCING STEEL
H (max) 1.63m (5'—4") 1.12m (3'-8")
T (min) 254mm (0'=10") 203mm (0'-8")
W (min) 1.22m (4'-0") 914mm (3—07)
® Bars #13(#4)@406mm(16”) #13 (#4)@406mm (167)
Bars #19(#6)@406mm(16”) —_
Surcharge sloping live load sloping live load
© Bars #19(#6)@203mm(8") |#19(#6)@406mm(16") | #19(#6)@406mm(16”) | #19(#6)@403mm(16")
K (min) 305mm (1'-0") 203mm (0'-8") 305mm (1'-0") 203mm (0'-8")
Toe Press.| 129.3 Kpa (2700 psf) 91 Kpa (1900 psf) 81.4 Kpa (1700 psf) 68.5 Kpa (1430 psf)
NOTES:

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

2. Fill all block

cells with grout.
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/—Edge of Footing
|
< [
! | T
/ / Layout Line
—
vortar G PLAN
ortar Ca
P Mortar Cap
| H=2.44m | H=1.62m | H=1.1m |
_ ®Bors | @o) | 4 | (@8 | ®oors— A
Ty 2 e T TR T S
| Eo |54 JELN [ e E— | #13 (#4)—1 Q)9
A EY e L ® Bars N ~ I | i total 2 E1|%~
E| Qin r‘E)" E \——“_| | & ® Bars t “SQEE
ok A g L o ) PN o
§: oL@ = RNV
S E~ |2 m gy m—— 1 = =
i EHI) Eg —©qus || || || |‘-|1_ l /m \z’__t‘:_
LT @\ | LRI oun | s, L[>
® » @®Bars [ e N 4o7mm (1-67) N| k | s [76mm
— |~|— &1 I __l ! \ ] r >]_|_ i’| I‘J‘ 13 @305mm W (3") Clr.
£ Bars \I*I il — =l (5 e12)
¥ Key — u,-E)Q o L | . 7((*3:;71)rn—l _J TYPICAL SECTION
N— ~ Y. mft J » ) ”
K S £ES 16714 16T:n| ’ 'I 305mm 1.12m (3'-8") max.
" T 02
TYPICAL SECTION Ry ELEVATION
over 1.63m (5'—4") Horizontal reinf. not shown
DIMENSIONS AND REINFORCING STEEL
H (max) 1.12m (3'-8") 1.63m (5°—47) 2.44m (8'-0")
T (min) 203mm (0'—8") 254mm (0'—10") 305mm (1'=0")
W (min) 635mm (2°—17) 940mm (3'—17) 1.25m (4-3")
R 229mm (0'—9") 356mm (1'-2") 432mm (1'-5")
S 216mm (0'—8 1/27) 318mm (1'-1/27) 495mm (1'—7 1/2")
K 203mm (0'-8") 203mm (0'-8") 305mm (1'=0")
® Bars #13(#4)@813mm(32") | #13(#4)@813mm(32") | #13(#4)@813mm(32")
Bars — H3(#4)@813mm(32") | #13(#4)@813mm(32")
© Bars —_— e #22(#7)@406mm(16™)
® Bars #13(#4)@813mm(32") #13(#4)@406mm(167) #13(#4)@406mm(16")
® Bars #13(#4) total 5 #13(#4) total 5 #13(#4) total 6
gfexs's_Toe 37.1 Kpa (774 psf) |49.3 Kpa (1,030 psf) 79.5 Kpa (1,660psf)
NOTES:
1. See Standard Drawings C—7 and C—8 for additional notes and details.
2. Fill all block cells with grout.
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surcharge. surcharge.
. Mortar Cap
Mortar Cap H=1.62m | H=1.1m |
-4y | @8y | & 3
— — O
113 o @ o g1l s1mm (2") —| | 3
X|E 3 ' 13 (#4 :
E E(’? Eg @Bors\ || | | #totol(#Z)_/ _u?’\
GgE® [ T4 [T T+ ese—] |&°
<=
NCE F T L A4 T o —[| |5 | &
~ . l I 16(#5 aonl | 58
%'EA§ — ! 51mm (27) | " || ['1"| — ||l 4§6m(i($§")\[ ’ _\_\L(10 ) __%N
< =°°3=’\ Bors ||| M T N
<lg’ 13 (#4 .
gl R N N B Kt | et -
S { 16 (#5)@ 1-6" ES T
MR soemm (167 || ] "N 413 [T @305mm bl f
- T :7’t j&#w (#4) RNy (#4) (127 mm mm
'S total 5 "
§ E S Key — L\76mr: er' 76rr(1:,r)r,1') cIr.J (12%) (11
2| et @ 305mm TYPICAL SECTION
L,“E)é so EY 1.12m (3'-8") max
R BT
W ELEVATION

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

/—Edge of Footing

i

Layout Line

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

PLAN

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

Horizontal reinf. not shown

DIMENSIONS AND REINFORCING STEEL

H (max) 1.63m (5'—4") 1.12m (3'-8")

T (min) 254mm (0’—107) 203mm (0'—8")

W (min) 1.17m (3'—107) 838mm (2'-9")

@ Bars #13(#4)@406mm(16”) —_

Bars #19(#6)@406mm(16") | #13(#4)@406mm(16")
gfexs's_Toe 95.8 Kpa (2,000 psf)| 67.0 Kpa (1,400 psf)

NOTES:

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

2. Fill all block cells with grout.
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DESIGN CONDITIONS:

Walls are to be used for the loading conditions
shown for each type wall. Design H shall not be
exceeded. Footing key is required except as shown
otherwise or when found unnecessary by the
Engineer. Special footing design is required

where foundation material is incapable of
supporting toe pressure listed in table.

DESIGN DATA:

Reinforced Concrete:
Fc=8.3 Mpa (1200 psi) F¢c=20.7 Mpa (3000 psi)
Fs=138 Mpa (20,000 psi) n=10

Reinforced Masonry:
F'm=41.4 Mpa (600 psi) Fm=1.4 Mpa (200 psi)
Fs=138 Mpa (20,000 psi) n=50
Earth=1922 kg/cu m (120 pcf) and Equivalent Fluid
Pressure=1.76 kg/sq m (36 psf) per 305mm (foot)
of height.

Walls shown for 1 1/2:1 unlimited sloping surcharge
are designed in accordance with Rankline’s formula
for unlimited sloping surcharge with a ¢ =

REINFORCEMENT:

Intermediate grade, hard grade, or rail steel
deformation shall conform ASTM A615, A616, A617.
Bars shall lap 40 diameters, where spliced, unless
otherwise shown on the plans. Bends shall conform
to the Manual of Standard Practice, A.C.1.

Backing for hooks is four diameters. All bar
embedments are clear distances to outside of bar.
Spacing for parallel bars is center to center bars.

MASONRY:

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

JOINTS:

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

CONCRETE:

Footing concrete shall be 332 kg/Ma—C—ZZMpo
(560-C—3250), using Type B aggregate when placing
conditions permit.

BACKFILL:

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

33 13m(42)).

FENCING:

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

INSPECTIONS:

Call for inspections as follows:

A. When the footing has been formed, with the
steel tied securely in final position, and is
ready for the concrete to be placed.

B. Where cleanout holes are not provided:

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

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

Where cleanout holes are provided:

After the blocks have been laid up to the
top of the wall, with the steel tied
securely in place, but before grouting.

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

D. Final inspection when all work has been
completed.

CONCRETE GROUT AND MORTAR MIXES:

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

MORTAR KEY:

To insure proper bonding between the footing and

the first course of block, a mortar key shall be
formed by embedding a flat 2 x 4 flush with and at
the top of the freshly poured footing. The 2 x 4
should be removed after the concrete has started
to harden (approximately 1 hour).

A mortar key may be omitted if the first course of
block is set into the fresh concrete when the

footing is poured, and a good bond is obtained.

WALL DRAINS:

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

SOIL:

All footings shall extend at least 305mm (12") into
undisturbed natural soil or approved compacted

fill.  Soil should be dampened prior to placing
concrete in footings.

RECOMMENDED BY THE SAN DIEGO
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e
~ H

No surcharge loads within this
areg for level backfill design.

—
L

SN

SRR

Filter Material, 25.4mm (1”) max. crushed
aggregate, 0.113 cu m (4 cu. ft.) per
102mm (4") dia. drain or .028 cu m

©
4 (1 cu. ft.) per 305mm (ft.) of open
T~ £ head joints.
els E
gl8 @
£ g %,
S8 L
| \
| hd 102mm (4”) dia. drain with 6.35mm (1/47)
| - galv. wire mesh screen, 2.44m (8') on center,
P or one horizontal row of open head joints.

Line of undistu
natural soil.

rbed / !

"l Plad
.
CAP DETAIL
NOTES:

1. All masonry retaining walls shall be constructed with cap, key and drainage details as shown hereon.
2. 102mm (47) diameter drain may be formed by placing a block on it's side.

TYPICAL SECTION
133mm
(5 1/4) 8" Block Wall
Mortar or cast—in—place 2=2ng 12" Block Wal
concrete (9"
Finished 4 I/
/Ground Line Vertical Reinf.
7
/\\/\\ + /2
Vertical Reinf.

iGrout filled block cells

Horizontal reinf. thru
bond beam block

Top of
Footing
_,\}\ | .

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

KEY DETAIL
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305mm

51mm (17) Chamfer.

305mm
(1 ,—O")

AN iy

1-1/2:

610mm (2) Level Surcharge
(Vehicle Traffic)

305mm
(1"-07)

1 Slope Unlimited

25.4mm (17)
Chamfer

Level Surface

(1’=0") 1" Chamfer a3
. RS There shall be no
£ c 1 . loadings extending
T Tl E £ T c€ . i above top of wall
< 2| Em 2| E~ SO within a distance
= 9 8? 5|8 : equal to height of
- | N e the wall.
305mm = <
(1’=0") min. R
TYPE-
.E A WALL H/2
(Applicable for all types |
of backfill loadings) H/2+254mm (107)
TYPE-B WALL TYPE-C WALL
Top of Wall
Expansion joint @ 9.14m
(30’—0”):|: centers (qu) ‘FInIShed Ground Line
and/or @ each step.
’_
A
IR
E|og \
al.E Level Reference
2
ELEVATION
CONCRETE
TYPE HEIGHT BASE CU M — CF/FT
A 457mm (1’=6") | 305mm (1’=0") .042 cu m (1.50 cu ft.)
610mm (2°'=0") | 305mm (1’—=0") .057 cu m (2.00 cu ft.)
914mm (3’=0") | 711mm (2'—4") 1.41 cu m (4.99 cu ft.)
B 1.22m  (4-0") | 864mm (2°—10") .217 cu m (7.66 cu ft.)
1.52m (5’=0") | 1.02m (3’—4") .306 cu m (10.82 cu ft.)
1.83m_ (6°=07) 1.17m__ (3'—10") 410 cu m (14.49 cu ft.)
914mm (3'-0%) | 457mm (1'=6") 106 cu m (3.75 cu ft.)
C 1.22m  (4-0") | 610mm (2'=0") .170 cu m (6.00 cu ft.)
1.52m  (5'-0") | 762mm (2'—6") 248 cu m (8.75 cu ft.)
1.83m (6'=0") | 914mm (3'—0") 340 cu m (12.00 cu ft.)
NOTE:
See Standard Drawings C—10 for Section A-A, notes and details.
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CONCRETE
Concrete shall be 332 kg/M*> —C—22Mpa
(560-C—-3250)

DESIGN CONDITIONS

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

DESIGN DATA

TR

_ '} Top extension if specified

Filler Material: 25.4mm (17)
max. crushed aggregate .113 cu

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

102mm (4") dia. drains with
6.35mm (1/4") galv. wire mesh
screen, 203mm (8”) above outside
ground surface, slope 13mm (1/27)

Fc = 8.3 Mpa (1200 psi)
F'c = 20.7 Mpa (3000 psi)
Earth = 1922 kg/cu m (120 pcf)

and equivalent fluid pressure = 176 kg/sq
m (36 psf) per 305mm (foot) of height

Walls shown for 1—1/2:1 unlimited sloping
sucharge are designed in accordance with
Rankine’s Formula for unlimited sloping
surcharge with @ 33 13m (42).

Note: Maximum toe pressure under wall
footing = 143.6 Kpa (1—-1/2 tons/sq. ft.).
Special design required where footing
material is incapable of supporting this
pressure.

EXCAVATION AND BACKFILL

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

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

No backfill material shall be deposited against
concrete retaining walls until the concrete has

developed a strength of 17 Mpa (2,500 psi)
in compression as determined by test

cylinders, or until 28 days after wall has been

per ft. Locate drains @ 4.6m
(15'—0") center to center or as
directed by the Engineer.

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

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

Engineer. j

G D
Ve /
13mm fL Water stop, use only when
(1/2™) watertight joint is required,
chamfer see water stop detail.
SECTION A-A

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

_C

placed. | !
9.53mm _f 9.53mm (3/8") \—Split permitted
(3/8") dia.
RUBBER WATERSTOP
Use only when watertight
joint is required.
isi RECOMMENDED BY THE SAN DIEGO
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H=9.14m

1. For SPREAD FOOTING SECTION see C—11B
2. For TYPICAL LAYOUT EXAMPLE see C—-11C
5. For 45T PILE FOOTING SECTION see C—11C
4. For TABLE OF REINFORCING STEEL DIMENSIONS AND DATA see C—11D

(307
H=8.53m
(28)
H=7.93 @
(26) 1L
H=7.32m (/C
(24)
H=6.71m
(22) o
H=6.10m %A s
(20") = | Y = S e
H=5.49m u,fvi) Bl [T
e /‘4%2;// 447r|'n (4'6,.5’“,,)
Number above © H=4.88m _//| (145 (14'-9") '5'3’% .
bars indicates (1s’) /,/38‘1: (%@g T T e 1 ®
distance from top H=4.27m | g (i
of footing to (14) 351rr3‘(//) )
upper end of © H=3.66m /,A( 1-3) % S | o
bars. (12) ‘C/ g 2le Elll= /‘1 L
H=3.0m | r'=0" eS| 2l ST 2omm (| G-0)
(10) }‘/ 230m| [ 30m., ;_;ﬁ/% 2.90m
H=2.44m 2.44m|| |i(9’-6" /‘21 (8"—2}) (8™-6") [9—6
() (8-07) /(}L L —om |5
H=1.83m ‘ LT i I Short ©
(6’) /‘/1_8/le (16'9_86T) "_,4—/4—""/‘_ ‘—CT “C_C
‘// 1@ m (6’_0") | /*__4—/
H=2.44m s (5=6") L HA
@) O P RN ¢
I (5207 R
/‘/‘/ 10m sl Bundle
] (3-0 ‘//C \ fL,/©bars
i .
T
610mm  406mm  229mm BImm  279mm  294mm  209mm 4780, 159mm N
24 (16”) 9 (15" (1 0 (&) o s 216mm
(7 (8" ! 203mm
81/27) (8"
ELEVATION
NOTES:

REINFORCED CONCRETE RETAINING WALL
TYPE 1
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Layout Line
292mm (11-1/2"

n

e

For design limits of
urcharge and slope see
Retommg Wall Details

/Gutter elev or

1

gn H

o Desi

puiN

IF H=3m (10’) thru 5.5m
(18") C = 305mm (1'—07)

#13 (#4) @ 457mm (18”)

Exterior face

vertlcal\

mm (2") Clear

° 8

Toe of slope intersection

Appropriate details at top
of wall are shown

|

elsewhere.

#13 (#4) @ 914mm (36”)

Short (b)

Batter backface

51mm (2") Clear

1.
Standard Drawing C—13.

IF H=6.1m (20") to 9.1m —_| Short (©)
(30°) C = 762mm (2'—6") .
Const joint
Stop F (DBundle bors—eer
I 51mm
t /] (27) 13 7
/ [ Ciear | r# (#4) total
. ; =3l el o9 a7 g
#16 (#5) total 4 ——[—" 203mm (8”) for H< 3m (10")
7?;?)”‘ _———305mm (1'-0%) for H > 3.66m (12))
Clear \{W/4 for <H 3m (10)
c | 8 ptional  key| LWw/3 for >H 3.66m (12)
T W —H <4.88m (16'-0") 35 Dia
H >4.88m (16'-0") 42 Dia
SPREAD FOOTING SECTION
NOTES:

For details not shown and drainage notes see

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

"Retaining Wall Details No.1.”
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< Top of Wall

£
Use Reinforcement 4‘88’m 5'495“ 6'10?1 £~ (gj:/\
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Offset . o @457mm (18
305mm(1°=0") min. /§<—- !
|
1.83m (6'=0") max. — ! L
(7 o : I'I
") ™
1 |
ELEVATION
RETURN WALL TYPE B RETU

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

Use where H=3.9m (10°) or

L
.0m(10") Max |«—LOL
|
i'
e
,_
|ns=
N
. o>
.
L 1
ELEVATION

RN WALL TYPE C

more on straight walls
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| gﬂ |
38mm (1-1/27) j L 15 (44)

Premolgjed ' Waterstop
i " PLAN OF WALL WITH BRIDGE DETALL 3—4
filler (see Std Dwg C-15) '

| j |

! | S 13 ($4)

PLAN OF WALL WITH EXPANSION JOINT ONLY

Offset as follows:
/r{VH 1.22m(4’)=6.35mm(1/4”)

. H 1.88m(6')=9.53mm(3,/8")
vertical - LOL H 2.44m(8')=13mm(1/2")
H 3.00m(10")=16mm(5/8")
H 3.66m(12)=19mm(3/4")
H 4.27m(14)=25.4mm(1")
H 4.88m(16)=32mm(1—1/4" )
H
H
H
H
H

Stem as

constructed — | , .
5.49m(18")=38mm(1-1/2")

6.10m(20")=44.5mm(1-3/4")
6.71m(22)=51mm(2")
7.32m(24’)=57mm(2—1/4")

7.93m(26') thru 10.97m (36')=63.5mm(2—1,/2")

APPROX. WALL OFFSET VALUES

Not required for wall Types 3 and 4.
Values for offsetting forms to be determined by the Engineer.

NOTES

Design Conditions:

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

Design Data:

fc = 8.96Mpa (1300 psi) f'c = 22.4Mpa (3250) psi fs = 166Mpa (24,000 psi)
n = 10 earth = 1922 kg/cu m (120 pcf)
610mm (2') Surcharge:
Equivalent fluid pressure =
36 pcf maximum for determination of toe pressure.
27 pcf minimum for determination of heel pressure.

Earth pressures for 2:1 unlimited slope, 1—1/2:1 slope, and 1—1/2:1 unlimited slope,
determined from Rankine's formula with =33"—12.8m(42").

Revision |By| Approved Date | - o\ GO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE.
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| — Return wall — |

305mm (1'-0")

#16 (#5) x 1.83m (6'-0"

76mm (3”) x 305mm (1'=0" )
Overflow scupper where shown

on plans

| _Z{r\T%

Transition /

19 mm Min

(3/4)

Grate
(See Grate Detail)

_r76mm 3"
—

RETAINING WALL,

FACE OF WALL OUTLET

see

/ Return wall\

102mm (4”) Plastic pipe when wall draing
is 102mm (4") or less.
"Outlet Detail”.

For larger pipe

RETAINING WALL, GUTTER OUTLET

N\
TYPICAL GUTTER DETAIL

#19 (#6)x(A+1.0m (3'-0")) Total 2

Sizes to fit standard hubs

90°

f Y7o
\ ’*>
o0

RETAINING WALL UTILITY OPENING

7 "%
— BN J—
216mm 1n - Top of wall O /
216mm (g1 /2') ? \ /00/
(8-1/2" )] — + | Approximate FL>/ ,b%»% Return wall
= Return wall ——* % v T Gutter FL — PN
-——1% Min R 72
q\_‘j—/ / q\_" @ "—f? Top of wall\ :
I
T 1 T {=——1% Min L LoL
L Loyout Line—J WALL DRAINAGE
PLAN—OFFSET WALL PLAN—CONTINUOUS WALL T N WHERE GUTTER NOT REQUIRED
DRAIN THROUGH RETURN WALL SECTION A-A
£ Sidewalk or 305mm
76mm 127p1m £ PCC top slab
o 3" (5" = 152mm 152mm 102mm.
J 610mm (2'-0") 9 a9rmm (6" (6" (€7 _l Ecc
~ 51mm 305mm 5Tmm S (3_1/2")_| " 13 L=
£ " (1'-07) 2) ~ Min  Ei—F T P T T Pg
S £ T '
e 8 £ I Wi o7 | L2 102
% 8 S |
oot 8 Wt 457mm(18") (6"
Ty 25.4mm) ; Rectangular- #13(#4)w @ —Deformed metal pipe
o [ an ] g opening 102"’"11 #13 457mm (18" 3.43mm (0.135") thick
& g -
e | . NOTE 89mm (3-1/2" Min)
3 Gutter Area of opening to be not less than that of pipe from
A 102mm (4")J elevation wall gutter. Make opening transition in wall. Edge opening
in curb face to 19mm (3/4") minimum radius.

OUTLET DETAIL — SECTION B-B

13 (#4) _-45° Max

A

Max 1.22m (48")

Limits of special reinf . .
Standard vertical reinf A A A S}andurd vertical reinf
\\ \V
Standard vertical reinforcement plus additional vertical
Standard vertical reinf above and /\\ bars correspondlng in size and number to bars
below opening (both faces) —— | - I cut by the opening. Place half on each side.
] ] Extend the additional bars into the footing

(back face only) 305 — L
(Omit for “*A” less than 305mm (127)) omm - — 9
ZREAZAIRIAY, Jf -0 /Q 7
#13 (#4)~ Total 6— | — w Horizontal
GRATE DETAIL T, N

ﬂ [

\

Br Detail 3—2—J

-

the same as other vertical wall reinforcement and to
a minimum of 60 bar diameters above the top

of utility opening if wall height permits.

Bundle bars as required.

reinf to be standard except as shown.
Al reinf to clear opening by 51mm (2”) minimum.

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

2-#25 (#8)x(A+1 .22m (4'-0")) Total 4
(omit for ‘‘A” less than 305mm (12"))

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

RECOMMENDED BY THE SAN DIEGO
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'/— Finished grade

1 305mm
(1'-0%)

,____.
914mm
(3'-07)

152mm (6”) min

\ |~— See Note D Joint may be formed with
13 4) x Cut or butt every 3.20mm (1/8") hardboard
\ §10m(rﬁ )(2-_0-) \ other front face and cut back to the root
| tot. 2 ea. face horizontal bar at— of the chamfer on the
M/ Detail 3—2 g exposed face.
See Note A —"] p See Note B ) L :
P pd I/J'E\ : >
See Note C 3.20mm
= See Detail A _’I s
! SECTION DETAIL A
< T < WEAKENED PLANES
| | DETAIL 3-2
ELEVATION SECTION
WEEP HOLE AND PERVIOUS BACKFILL Top of wal
DETAIL 3-1 \ 29.3m (96') Max
Detail 3—4 \'
Detail  3—1—~Y Detail 3-2
R /\\— <l Detail 3-4
25.4mm (1") min i
NOTES 7( g’f,’)“ Top of footing
A. 102mm (4”) diameter drain @ 7.62m (25°) max. center to center (2.74m (9°) max
c—c for Type 3 and 2.82m (9'-3") c—c for Type 4 Retaining Walls). For walls WALL EXPANSION JOINTS
adjacent to sidewalks or curbs, provide 102mm (4”) cast iron or asbestos
cement pipe under the sidewalk to discharge thru curb face. Exposed wall AND WEAKENED PLANES
drains shall be located 76mm (3”) * above finished grade. DETAIL 3-3

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

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

securely  tied. Waterstop to have 5 or more

D. Pervious backfill material continuous behind retaining wall. pairs of raised ribs to‘ provi‘de
. 64.5 sq mm (0.1 sq in) min.
13mm (1/2 ) premolded rib cross—section area on each
expansion joint filler half of the water stop. Height
unless other thickness ———— of ribs to be 2.38mm (3/32)
and/or material is 57 min.
shown elsewhere (2_1-"}T-) R

min. 3.20mm (1/8" min thickness
13mm

(1/2")min. |

—

Seal between
filler and waterstop

% E~ 13mmd
= WMEEJ»W E:tjl/' (1/2")1- 4
3 © X
A 3333 Waterstop Ath ;:::: A E —.
K] B 4] © c N
E s 19mm (3/4”) Chamfer #10 (#3) Bar = (1) - -E)E/ E|DE
g 5 K 410 (#3)/ 12
Bonding stri k] Bar
\_ant face of wall g sirp N Holes will be permitted in the outer
13mm (1/2") of the web for wire, rings
etc. Tie web to #10 (#3) reinforcing
WALL EXPANSION JOINT WATERSTOP bars @ 305mm (12”) max intervals to
DETAIL 3-4 DETAIL 3—6 support the waterstop in proper position
during concrete placement. Alternative
detail may be submitted for approval of
the engineer.
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Manhole frame
and cover see

drawing M—1—\|f}/y\© |—>

Transition

|—>A

to normal curb height

in 3m (10") on both sides

unless otherwise noted
#13 (#4) M around opening

Galv. steel angle
continuous and
protection bar. See

See note 7 drawing D—12
C A C #13 Cr@152mm
L | T R _peres)
' ]-—,, ey
Curb Line 4 ———— 1 % A : —LEA
( 9 E_'_ s : '-~_"4_c§1=<o
102mm 102mm Jr < . Fo
(4™) radius (4™) radius | l—Edge of #13@305mm_/L“," AT 4
| A . ~4] 305mm
Gutter
305mm - |
(12,.) Wing where occurs
one or both sides
B
T SECTION B-B
Length shown on plans P ;,E Slope gutter 76mm
PLAN e (3") or match existing
#13 | @152mm 3 roadway surface
| Slope to match existing curb | (#4) g (@6”) — —76mm(3")
| : | S
profile or. o.s shown on plans e o m 254mm(10”)
- - — —— = E| Y [unless shown
S ,I_ —+ therwise Street
11— E_L_/— _ I
PO  ire e=ies
76mm (3") clr. o
) € | 2#1?\ .
onti l 191mr: (7;1/2) > g ___§%_rq>m 2#6) #13@305mm
ptional construction N 2") 2422 .
/" joint 152mm (6”) min NT‘ (247) || (He12)
above invert Rounded pipe ends ;
. I i Optional
4-#13 (#4) around pipe | see drawing D—61 //construction
| /] o
— - Slope floor 12:1 r_./glrsvblqsngwn k égm)t r;;:';me
30 DlLap (Typ) towards outlet - ‘2:1. above invert
7] Y -
Ti T ’ |—l_ 30 D]Lap (Typ)
Y is determined by pipe size—1.22m (4') min., —‘T' -
2.44m (8') max. Yo 1.22m (4)
SECTION C-C SECTION A-A

NOTES

1.See Standard Drawings D—11A, D—11B, & D-12 for additional notes and details.

2.Types are designated on plans as follows: (no wing)A,

3.Exposed edges of concrete shall be rounded with a radius of 13mm (1/2").
4.Steps shall be installed when V exceeds 1.22m (4'). See Standard Drawing D—11A 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 6mm (1/4") tooled groove in top slab in line with back of adjacent curb.

8.Surface of top slab to match sidewalk finish and slope.
9.Maintain 38mm (1-1/2") clear spacing between reinforcing and surface unless otherwise noted.

10.1f required by local agency, extend top slab steel reinforcement 305mm (12") into adjacent sidewalk.

11.Elevations shall be shown on plans where indicated by "O” symbol.

(one wing)A—1, (two wings)A—2

LEGEND ON PLANS

1
Ol

isi RECOMMENDED BY THE SAN DIEGO
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Manhole frame
and cover see
drawing M-2

3 (#4) M1 around opening

Transition to normal
curb height in 3m

Galv. steel
angle
continuous and
protection bar.

(10") on both sides See Std.Dwg.
N/ L\ Wing, where occurs unless otherwise
A | one or both sides noted
=rf|> T _,:'\ - | ——B See note 7
T EIN | /
{_ B el Y FH————7 _}
3l E
2 g || || |
" tE——5—— 1 JI_ — — — — 1 4 Curb Line #13@305mmJ 305mm (1)
N 7 4@12
102mm (4radius) 1(§5mm ()6") - 45’7”12” Tl—
— T — —152mm (6") (1'-6")
I N 5 \—Edge of Gutter SECTION B-B
PLAN #13 (#4)8304mm (1"2") Curb Line
L — Length shown on plans #13 (#4)@152mm (6")
Slope to match existing curb profile 254mm
or _as shown on plans 107)

. . . - . g 3-#13 (#4) unless
ez | N — I'f £ T Y+254mm ol’g\herwise
g3e —#13 (#4) 10 ) ¥ __§;_ Y+1O 51’r’nm shown

J; 1= A ~ _ ‘_( 2)

. = n o |8E ‘ D

+ = 76mm (3 )"clr. 8- | 1 \— , ré

: N 9imm (7-1/2") #13| 1 L3o5mm

% N gt#ﬂ’)l (#4) around pipe (#4)|_ (1)

ional ZlE|0 Lo N
-? —/—cgnstructlon Jomt .—Rounded pipe ends|
y 152mm (6") min see drawing D-61 1 Optional
above inve . ¥ construction joint
“——Slope floor 12:1 Elev. shown /7] 152mm (6") min
v towards outlet on plans . above inve
—T TH— : 1241 J
Y is determined by pipe size— b o ==
1.22m (4’) min., 2.44m (8) max. 1.22m (&) L300 Lap (Typ)
NOTES  SECTION C—-C ‘!T X o
1. See Standard Drawings D—11A, D—11B & D-12 for additional notes and details.
2. Types are designated as follows: (no wing)B, (one wing)B—1, (two wings)B—2. SECTION A-A
3. Maintain 38mm (1-1/2") clear spacing between reinforcing and surface unless otherwise noted.
4, Steps shall be installed when V exceeds 1.22m (4') . See Standard Drawing D—11A for details.
5. Concrete qutter 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 6mm (1/4") tooled groove in top slab in line with back of adjacent curb.
8. Surface of top slab to match sidewalk finish and slope.
9. Maintain 38mm (1-1/2") clear spacing between reinforcing and surface unless otherwise noted.
10. If required by local agency, extend top slab steel reinforcement 305mm (12") into adjacent sidewalk. LEGEND ON PLANS
11. Elevations shall be shown on plans where indicated by "O”" symbol.
12. Per local agency requirements, dimension "X” shall match adjacent sidewalk, but shall not be
less than 137 (4.5) e
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Galvanized
A steel angle
"l For frame and grate continuous
detGI|S, see deS. D—-13 and protection
! || (#4&@6") Std. DrGWIﬂg
Tt 0 /—See note 7 D—12
C|lrt—/"T g ———— C
Curb Line
L i || e
I | . SN
N e el S —— L Curb Line #13 (#4)@‘\‘ — ae
> = i @ 305mm(12") : =
I | 102mm (@) redius_ L—— [ 305mm (1)
T | Transition to 57m )
d o normal curb —Tf=—= =152mm (6"
] L»B height in 3m (1'-6")
A (10") on both _
PLAN sides unless SECTION B-B
otherwise noted.
L — Length shown on plQnS 5 254mm (10") é
" ) MM unless otherwise 2
_—_T|~_ Slope tgrrgastcshho%\)l(r?ti)nng pﬁg;ts) profile _—I — (6" shown 3| 534mm (1'-9")
e = A et }=76mm
| hN LIES " & -
N Ny (o_| (3 ) e — [
1 {Ipr—30 D Lap (Typ) #13 (#4) 13z N S
hihed & - €
10 g #13@152mm /t £
| 152mm ) > 8 ——" (44@6") S
(6" 76mm (3") clr. M |42 ©
g L I-/ e ~—l o
T o | 191mm (7-1/2") c
£ p——— >
. pory . R_ounded .
|_— 4—#13 (#4) around pipe pipe end;\i
see drawing
Optional construction .| —aP-51 .
/—joint 152mm (6") min Elev shown |
above invert // on plans D
Optional construction . Q |
— joint 152mm (6”) min ol
30 D]Lap (Typ) Slope floor 12:1 above invert L : L ==
| 914mm towards outlet 30 DLap (Typ)
_—TI g T =
(39 Tl — T
SECTION C—C 1.10m (56"
NOTES SECTION A-A
1.See Standard Drawings D—11A through D—15 for additional notes and details.
2. Types are designated as follows: (no wing)C, (one wing)C—1, (two wings)C—2.
3.Exposed edges of concrete shall be rounded with a radius of 13mm (1/2").
4. Steps shall be installed when V exceeds 1.22m (4°). See Standard Drawing D—11A 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 6mm (1/4") tooled groove in top slab in line with back of adjacent curb.
8. Surface of top slab to match sidewalk finish and slope.
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.
11.1f required by local agency, extend top slab steel reinforcement 305mm (127)
into adjacent sidewalk.
12. Elevations shall be shown on plans where indicated by "0 " symbol. LEGEND ON PLANS
13. Diameter "D” shall be 610mm (24") maximum; for larger diameter pipes this
drawing must be modified.
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3m (10) Variable Curb Opening
305mm| T C—1
— ype .
(12”) /Curb Inlet Curb Line
[m——=—————=—= T 1
| 1. A
T JR—
- | it
el 0% == | <
3
/\IO(O\Q Q()\\?M NE)
S :
Meet normal crown / y 2.3m (9)
or existing pavement | L—pg

Normal Curb face

Variable gutter Depression
254mm (10")_|\

e

3m (10")

|

i

curb face
Normal Gutter Grqde—\

Normal Curb face

Ve

NOTES

1.

SECTION A-A

1.83m (6")

:_-.'- Curb Line

SECTION B-B

Curb and apron to be placed monoalithically.

2,

3.

Use of false header at valleys and slope

break line is optional.

Extend vertical steel from inlet structure
into concrete apron as shown on Standard Drawing
D-3, Section B-B.

Meet normal crown
or existing pavement

LEGEND ON PLANS

4, Screed Directon @~————— —
5. Concrete shall be 308kg/M2C—17 Mpa (520~C-2500) —
isi RECOMMENDED BY THE SAN DIEGO
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Manhole frame and cover.
See drawing M-2

{\‘\
>
NS
#13 (#4)@ 8 Elev. shown on plans £
152mm (6”) both [ \ 3
ways ., .
PR 279mm (117) = t
229mm F— j unless shown e
- otherwise on '——229mm
= |
> >
[—|
- 4-§13 (4
ot e s | el B
[ —— Optional construgtion — £l h
= joint 152mm (67) min ev| shown
—— 1221 | | o above invert on |plans
— i ?Iopedﬂoortﬂ%ﬂ W
| . owards outlet —
e il ]
T |<T—|30 D
Lap Lap
(Typ) (Typ)
SECTION A-A SECTION B-B
4_#13 (44) 610mm (2)
aroun
opening x
o
N
el
£
8
1.22m (4) |
|
PLAN
NOTE:
1. See Standard Drawing D—11A & 11B 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 (1/2").
4. Construct openings on both sides unless otherwise shown on plans.
5. Maintain 38mm (1-1/2") clear spacing between reinforcing and surface. LEGEND ON PLANS
6. Install 25mm (1") steel protection bar.
7. Diameter "D” shall be 457mm (18”) max, for larger diameter pipes this ——Jo=—
drawing must be modified.
Revision [Bv| Approved |Date RECOMMENDED BY THE SAN DIEGO
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——A

152r’|:1r|n 914mm (3) 1|52,r,n'n
e 69— NOTES
L ' 1. See Standard Drawing D—11A & D—11B for additional
_i |r notes and details.
I —4-#13 (#4) | 2. When V exceeds 1.22m (4'), steps shall be installed.
! around pipe  ¢F==t=3 = See Standard Drawing D—11A for details.
! 13 (#4) P g 3. Maintain 38mm (1-1/2") clear spacing between
I e éOSmmcz,-.::{:: a —~ g reinforcing and surface.
Optional — 1 (12%) both o5 4. Increase in allowable depth subject to approval
construction | ways I = by Agency
j(oint 152mm i PiS F=t=t = 5. Secti : . d shall not imply that
6”) min above | I =) . Section A—A shows 3 sizes and shall not imply tha
invert W ! - an interior wall is to be built for the structures with
Siope floor 12:1 i >< F==1=1 with double or triple frame and grate.
“TTr 70 1 6. Exposed edges of concrete shall be rounded with
towards outlet. »
owards outie B === radius of 13mm (1/2").
-— —-A_-( ~~ 7. Designate types as follows: Single G—1, Double G-2
and Triple G-=3.
38]p0 |—-A \_#13 (#4) 8. Only end bearing grates shall be used. See Std.
(Typ) @ \"5'05mm Drawing D—15.
ELEVATION (12") both
ways
For frame and grate details, see
., dwgs. D—13, D—-15.
152mm (6”) 152mm (6”)
| |
» . ] i
- #13 (#4)@ 305mm (127) both ways
13 (#4)@ 305 12) both E ]
Optional ,>_# (#4) 305mm (12 AP Rounded pipe_ends
construction ] L—— o . L See drawing D-61
joint 152mm Lo b £
min L Lo . £
above invert \ —=a ! ! N
Lo Lol Elev sh |
| I ! | Dk ev shown on plans
L | ! / P-
889mm (2'-11") Single |G—1 1 BI?opD
, (Typ)
1.52m (5') Double G-2
2.13m (7) Triple G-3 LEGEND ON PLANS
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2-#13 (#4) bars ”\X®
—T Tl
#13 (#4) Bars D1 ;
placed diagonally e =
A ) _Lg =R\ A
L p2l |{ Y J -
RS =
\ [
#13 (#4) @ 203mm (8")——; TS
both ways e T
Bend Down /
381mm (157) (Typ.) PLAN
TYPE PIPE DIAMETER (D1) X Y z
A4 up to 991mm (39”) 1.22m (4) | 1.22m (4") 1.83m (6')
AS [1.1m (42") to 1.22m (48") | 1.52m (5") | 1.22m (4) 1.83m (6')
A6 1.30m (517) to 1.50m (60") 1.83m (6') 1.22m (4') 1.83m (6")
A7 |1.60m (63”) to 1.80m (72" | 2.13m (7') | 1.22m (4") 2.13m (7)
A8 |1.90m (75") to 2.13m (84") | 2.44m (8) | 1.22m (4) 2.44m (8)
51mm (27)
Bend Down — Manhole Frame and Cover
381mm (15" (Typ) M. 127mm see Standard Drawing M-3
yp) € ‘ ”
55 - )
= = e For step details, see
N f I 91’4mrﬁ- //_ Standard Drawing D—11A
Diagonal B (3) | 4-#13 (#4) Around pi
iagonal Bars . . - round pipe
Rounded Pipe Ends . S
2-#13 (#4) bars [ See memg D-61 1 />/_ ?Eg?nnrgl (C(?"r)]smjir?tlggo{/%mitnvert
T~
Slope floor 12:1
/ / towards outlet
F
Elev. shown .
on P|GnS %%__ D1 \é= /
\\

iT—"IEIJO D Lap (Ty;))
TI |—
X
NOTES SECTION A-A

1. See Standard Drawing D—-11 & D—11B for additional notes and details.
2. Concrete base shall be 332kq/M:-C—22Mpa (560-C-3250
3. All precast components shall be reinforced with 6mm (1/4")

diameter steel, wound spirally on 102mm
4. Al joints shall be set in Class C mortar.

(4)

centers.

5. Morifntoin 3|8mm g;—uz") c’lce(c]ir spacing between reinforcing and
surface unless otherwise "noted.
6. Exposed edges of concrete shall be rounded with a radius of 13mm (1/27). LEGEND ON PLANS
7. Manhole cover to be designated "Storm Drain”. =={ok=
8. Table applicable only to “in—line” designs. Modifications to "Y” dimension required
if pipe (D2) exceeds 991mm (39").
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#13 (#4) @ 152mm (6") 0‘0‘7 | #13 (#4) bars placed diagonally
=
F m
p— ,{L 4‘% 45
x D1 4 |
-t Ut 8l
T
A
PLAN
TYPE PIPE DIAMETER (D1) X Y z
B 5 up to 1.30m (517) 1.53m (5") 1.22m (4) 1.53m (5")
B6 |1.37m (54") to 1.52m (60") | 1.83m (6’) 1.22m (4) 1.83m (8")
B 7 1.60m (63") to 1.80m (69”) | 2.13m (7)) 1.22m (4) 2.13m (7°)
B8 |1.83m (72") to 2.10m (81") | 2.44m (8) 1.22m (4) 2.44m (8")
B9 [2.13m (84”) to 2.30m (90") | 2.74m (9") 1.22m (4" 2.74m (9")
NOTES Manhole frame and — =& ™ E
Std. Dwag. gt ; o
1.See Standard Drawing D—11A &Tgr see "9 o14mm (37 E © é
& D—11B for additional notes s D —
and details. . g -
2.All joints shall be set in Class For Sdtep detail, e
C mortar. Be_e1 1£0W|”9 7 FE o
3. All precast components shall e Ei}qg
be reinforced with 6mm 4 Figo"’o
(1/4") diameter steel wound Bend D 4 g ©
spirally on 102mm (47) end own 4 1.22m (&) Dia = ‘ >
centers. 381mm (157% 127mm (5”)— |=— 3
4.Maintain 38mm (1-1/2") (Typ) | Diagonal Bars i
clear spacing between Rounded pioe === -4—#13 (#4 )
reinforcing and surface. ends seepp / around pipe
5.Concrete3bc|se shall be drawing D_(ﬂ\[’ /\(\ | Slope floor
332kg/M>—C—22—Mpa I y ~ g’ 1 _|12:1 towards
(560—C—3250). Elev. o N\ il > outlet
6.Exposed edges of concrete shown on — el S d Lo
shall be rounded with a plans. \ ' il
radius of 13mm (1/2"). N —|
7.Manhole cover to be o, d— " =
designated "Storm Drain”. |———|30 D Lap (Typ) *
8.Table applicable only to ——Tl X T
in—line” designs.
Modifications to "Y” dimension SECTION A-A
required if pipe (D2) exceeds
991 mm (397, (b2) LEGEND ON PLANS
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NOTES

OO~ WN =

102mm (4" H=—

/S\

e_o e o _ao o_r
| Vertical reinforcing #13 (#4)

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

+= =—38mm (1-1/2") Clearance, Typ| |
j_. - e [ ) —e e

13mm (27 Typical—‘ —
TYPICAL BOX SECTION

254mm (10%)

. 356mm (14") |

~—38mm (1-1/2")

G T

Approved steel reinforced
polypropylene step

G\
-, STEP DETAIL

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

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

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

. Minimum splice length for reinforcing shall be 30 diameters.
. Floor shall have a wood trowel finish and, except where used as junction boxes, shall have a minimum

slope of 1:12 toward the outlet.

O ©oo

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

. Wall thickness and reinforcing steel required may be decreased in accordance with table above.
. Wall thickness shall be stepped on the outside of the box.
. When the structure depth V exceeds 1.21m (4'), steps shall be cast into the wall at 381mm (15”)
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.

13. Dimension "T” shall be a minimum of 152mm (6").
14. Typical reinforcement lap shall be 30 times the bar diameter minimum.
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BOX SECTION REINFORCEMENT
MAXIMUM SPAN DEPTH THICKNESS HOR. & FLR.
X or Y v T REINF.
914mm (3'-0") to 1.22m (4'-0") 152mm (6”) | #13 (#4) @ 457mm (18”)
1.24m (4—-17) to 2.13m (7-07) (1;3207?) 152mm (8”) [ #13 (#4) @ 305mm (127)
2.16m (7'=1") to 2.44m (8'-07) 152mm (6”) | #13 (#4) @ 203mm (8")
914mm (3'-0") to 1.22m (4’-07) 152mm (6”) | #13 (#4) @ 457mm (18")
1.24m (4'-1") to 1.52m (5'-0") 1.24m to 2.44m 152mm (6”) | #13 (#4) @ 305mm (12")
1.55m (5'=1") to 1.83m (6'-0") | (4'—1"to 8'-0") 152mm (6”) | #13 (#4) @ 203mm (8")
1.85m (6'—1") to 2.44m (8'—0") 152mm (6”) | #13 (#4) @ 152mm (67)
914mm (3'-0") to 1.22m (4'-0") 152mm (6”) | #13 (#4) @ 381mm (15"
1.24m (4'-1") to 1.52m (5'=0") | 2.46m to 3.66m | 203mm (8") |#13 (#4) @ 305mm (127)
1.55m (5'-1") to 1.83m (6'=0") | (8'=1" to 12'=0") | 25311 (8”) | #13 (#4) @ 203mm (8")
1.85m (6'—1") to 2.44m (8'—0") 203mm (8" | #13 (#4) @ 152mm (6”)
914mm (3'-0”) to 1.22m (4'-0") 203mm (8”) | #13 (#4) @ 305mm (127)
1.24m (#-17) to 1.52m (5'=0") | _ o, oo | 203mm (8") | #13 (#4) @ 305mm (127)
1.55m (5'=1") to 1.83m (6'-0") |(12'=1" to 16'=0") | 203mm (8") | #13 (#4) @ 203mm (8")
1.85m (6'—1") to 2.13m (7'-0") 203mm (8”) | #13 (#4) @ 152mm (6”)
2.13m (7’-1") to 2.44m (8'-0") 203mm (8”) | #13 (#5) @ 203mm (8”)
914mm (3'-0") to 1.22m (4-0") 203mm (8”) | #13 (#4) @ 305mm (127)
1.24m (4'=1") to 1.52m (5'-0") 4.90m to 6.10m 254mm (10”) | #13 (#4) @ 305mm (127)
1.55m (5'=1") to 1.83m (6'—0") [(16'=1" to 20°—=0") | 254mm (10”) | #13 (#4) @ 203mm (8")
1.85m (6'—1”) to 2.13m (7'—0") 254mm (10”) | #13 (#4) @ 152mm (6”)
2.13m (7'-17) to 2.44m (8'-0") 254mm (10”) | #13 (#5) @ 203mm (8")
914mm (3'-0") to 1.22m (4'-0") 203mm (8") | #13 (#4) @ 305mm (127
1.24m (4'—=1") to 1.52m (5'-0") 6.12m to 7.32m 254mm (10”) | #13 (#4) @ 305mm (12”)
1.55m (5'=1") to 1.83m (6'-0") [(20'—1" to 24’—0") | 254mm (10”) | #13 (#4) @ 203mm (8")
1.85m (6'—1”) to 2.13m (7’-0") 254mm (10%) | #13 (#4) @ 152mm (6”)
2.13m (7'=1") to 2.44m (8'=0") 305mm (12”) | #13 (#5) @ 203mm (8")

HORIZONTAL & FLOOR REINFORCING
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245mm_(10") |

102mm (4”) X 102mm

10mm (3/8")
~ | N N (3”) X 10mm (3/8")
Z ; (__—“_—_—_—_7_—_—_—_— e
bl T M < ~
S < b < 4 = 5 ©
.- . : E
sl b SR 6.35mm (1/4") >
. L] . 4 < oo £
. . 4 O S ~
. 2 = : Z°%n
< T I 5 Il
ESE
_ 3 Nk
NG
13mm (1/2") @ Anchor bar £ — SR
, 3 ~ " i
@ 1m (3) o.c. max. £ Protection bar = a < I
D 9 = \13mm (1/2") Radius - “ | o
- T =0T >
76mm (3") Radius ——— B 4 ' : ~
.QA. A " A<7A .A E
)
€
S
M
Q
—— 25mm¢ (1"¢) Support Bolt
. .
: “
.A. .'AGA : A. < Al
< o
V——W
152mm — 305mm
(6" _ 12")
NOTES

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

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

3. When curb inlet opening height (H) exceeds 152mm (6”), 203mm (8") for City of San Diego,
install 25mmo (17¢) steel protection bar. Steel protection bar shall be embedded 8” into curb

inlet.
4. Install additional bars at 83mm (3—1/2") clear spacing above first bar when opening exceeds

406mm (16").
5. When curb inlet opening length exceeds 2.44m (8') install 25mme (17@) steel support bolts,

spaced at not more than 1.52m (5’) o.c.
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1 ! ?
EX
[(e N2
g g
o o 102mm X 76mm X 6mm b
| L (4" X 3" X 1/4") a
o
€
€
n
3
[ [
L] 5mm (~ Smm ]
- m /18 c
N
/
| |
76mm(3”)
1.05m (3'=5")
A=
PLAN
S
€
€
S V77 7z
© \; 5mm (3/16%)
E Y (typ)
) \\\\\\\____
] i I B 13mm (1/2%)
Dia. Anchors
102mm (47) |
1
51mm (27)
NOTE SECTION A-—-A
Hot dip galvanize all parts after fabrication.
isi RECOMMENDED BY THE SAN DIEGO
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142mm  102mm

‘5—5/8") (4" / 10mme (3/8"¢) Round Bars

g| ] A A
2R
- N 64mm (2 1/2")x
. L 10mm (3/8") End
= Z = Bars
£ o
€ £~
€ o £ B"
S| ¥ € =
© < A
89mm (3-1/27) x B— — 5mm (3/16") fillet
10mm (3/8") bars weld full’ depth each
y m side on outside bars &
1.02m (3'-47) every 3rd internal
bearing terminal bar.
PLAN
3mm
(1/8%) 11mm
10mme (3/8"%) Typ. (7/18%)
Round Bars \\\ _’I
O_Z1 0 —— |
64mm (2—1/2") EY | :T
x 10mm (3/8") Y o7 " I
End Bars —/ ) n d [
64mm (2—-1/2")
x 10mm (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. Not to be used in pedestrian areas.

4. Weight: 90.7kg (200lbs) +/—

Date RECOMMENDED BY THE SAN DIEGO
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or better to CSP

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

grate will be parallel with
main surface flow.

~
(o]
3
3
~
o
N
x
o
3
3
=
~
N
N
[on
[=]
@

:Io

L 76mm (3”) X 64mm
(2-1/2") X 10mm (3/8")
Rivet, Spot Weld or Tack
Weld at 3mm 1/8" points

10mm (3/8”) Rivets,

he)

C.g.“;) _ spot weld or tack
€8 fomm 3/ o weld at 3mm (1/8")
SEa L 38mm Caulk | See Detail A ID = 914mm/| points or better

a 121/2") 1 aulk sea 3
ES g | 9 X</ (See Note 2)

EBS welded to o) et oo | [],~See Detail "'B"
508 K ' PP 102mm (4") s < 2
1§60 ?10,5mm A W NTFo g joint 203mm (&%) (See Section A—A
T, B stu)b min s— 5 & . i for bottom design)
< b s s 5 My 1152mm (67) SECTION C-C
e k] eE ¢
Join to CSP ="' 99m (4) dia base =
IS
SECTION A-A § 13mm (1/27) R
IYPE A 13mm (1/2") dia. min.
F Slot 19mm (3/4") x 57mm (2—1/4")

i B
4-1

i

30mm (1-3/16") mm (1-9/16") % _V_WJ
6mm (1/47) Checkered I?_\\%_‘ |_4O j P

(2-1/27)

64mm

dia. holes in angle
/ CMP
L76mm (3") x FE

64mm (2—1/2")
x 10mm (3/8")
NOTES DETAIL *'B”

1. All components shall be galvanized.
2. Inlet and outlet pipes shall be set at factory and

13mm
ZEEmm 14mm

13mm (1/2")

i
v 19mm (3/47) Z10mm (3/8") Rivets, spot

. _T weld
¢ Y (1/8") points or better
Punch 14mm (9/16")
7 SECTION F-F

1" Slot 19mm (3/4”) x 51mm (27)
/—Gmm (1/4") Checkered R

or tack weld at 3mm

(1/2") dia. x 76mm (3")
(9/16") Hole in angle

3

positioned as shown on plans
3. Ladders and Steps: None required where "H” is
1.10m (3'—6") or less. Where "H” is between 1.10m
(3’-6") and 1.50m (4'=11") place one step + 3 »
406mm (16”) above the floor. If "H " is 1.52m (5°) (1—1/8")
or more install a ladder placing lowest rung 406mm

(18™) 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.
. See Standard Drawing D—17 for additional details.
. Grate to be provided when specified.
. Grate detail shall be as shown on Standard Drawing
D—17 unless otherwise approved by Agency. DETAIL

3 1
A

10mm (3/8")
weld at 3mm

o O~

64mm
(2-1/27)

Tack weld 457mm (18") of

6mm (1/4") heat—treated
chain to frame and cover
(See Note 5)

Rivets, spot weld or tack
(1/8") points or better

(QA”
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5mm (3/16")

X |
S FalllREN
\
A ]I
\ / Optional  splice

R \\ T 76mm (3”) x 10mm (3/8") Bars

g::; > \‘~\:—/’I/J)V/

2le

3| g See Detail A

= |

g|e 51 2’

=1 o™ ¢ )_.I I~

° —

§ N2 1m (3)

g E N\ {

Slo GRATE DETAILS

51mm (2”) Clear
13mm (1/27)
L76mm (3") x 64mm (26f1r’}r2,, @ JE? ~ P .
(2-1/2") x 10mm 6mm (1/47) )
(3/8") or L76mm (3") Qo 6mm ¢ ‘N
x 76mm (3”) x 10mm <N (1/47) & k
(3/8%) Lug 19mm@ x 38mm Fillet ~ ! .
34 1 1 O 1mm (27)— —— 1omm (3/8")
13mm (1/2") Hole in 6mm (1,4 S4mm (2-1/27) SECTION B—B
pipe to receive lug (typ) 51mm (27 -

DETAIL A
ALTERNATIVE CAST NODULAR IRON GRATE

OR CAST STEEL GRATE

10mme (3/8"8)
P@ E I_@m (/%)
| | l S
b 3mm (1/8") 9

)

10mm¢ (3/_8"(25) Cross bars may be fillet T
e ime bpac® Welded or electroforged CROSS BAR DETAIL
CROSS BAR DETAIL TYPE ALTERNATIVE CAST NODULAR
WELDED STEEL GRATE IRON GRATE OR CAST STEEL GRATE

GRATE BAR SPACING TABLE

Y
NO. OF| CLEAR BAR X m W
TYPE 102mm (4") 152mm (6”)
BARS | SPACING SPACING SPACING
Welded Steel | 15 51mm (27) 14mm (9/16") 95mm (3-3/4") | 146mm (5-3/4")
Cast 13 51mm (27) 54mm (2—1/8") 95mm (3-3/4") 146mm (5-3/4")
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Grind all exposed co
6mm (1/4") radius

22mme (7/8"9)

Hole in bracket
¥ i € 2
i df Teg [ S
0~ .——
[ —_— gj\in/
£ £
= £

406mm_min. 82 £D
(1'-4") e Y-
g — 25
| 5mm (3/16") f\,\,\
3mm (1/8") V ‘\ V ‘E/:t
J—-E s < (gl
- 13mm Gap Se %:‘

it (1/27) i

64mm (2—-1/2")
x 10mm (3/8")

Rails —J

1

e

19mme (3/47¢) Steel rungs, galv.
or 25mmé (178) Steel rungs

FRONT VIEW
25mm¢ (179)
holes in pipe
Hex
nut 73/77,,7
(7/2:.

rners

I

il

Brackets @ 3m (10°) Ctrs Max 114mm
(4-1/2") x 6mm (1/4”) Bent Plate
16mm (5/8”) holes in bracket and rail
for 13mme (1/2"9) bolts

il

J
7

152mm (67) x 6mm (1/4") x
152mm (6”) PL with 22mm¢
(7/878) hole

)}

&

2mm
4

-1

2—Holes slotted
8mm (5/167) x 25mm (1")
for 13mme (1/2"¢) Bolts

2—Holes 8 mm (5/16")

3

MK

—~ [ {'\[;\’ for 13mmé (1/2°8) bolts
N I
T o' .
% _+_ \g % Splice f’lute
£ S E 64mm (2—1/2") x 10mm
© " ® (3/8”) x 254mm (107)

ncs #

Iy

SIDE VIEW

19mm¢ (3/478) Bolt
51mm (2”) x 5mm
(3/16") x 51mm (27)
R washer

(7)

178mm

L

LADDER DETAIL

© 19mm (3/4")E \
|
L l_ 1(778"Snm e 1= 16mmg (5/8"8) Holes for
: 1) 13mmg (1/2"8) Bolts
€ © 'R
£ )
5 4
Step Plat
STEP DETAIL o

64mm (2—-1/2") x 10mm
(3/8") x 305mm (1)
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| —

610mm (2) min  459mm 6"2 PCC. . 610mm (2") min. |

plug or Metal Cap | |

305mm (12") min 305mm (12”) min
TEE TEE—SAG CONDITION
152mm [
(67)
Elbow or Tee min P.C.C s
see note 8 Standard Band
Elb T
ow or fee BAND PLUG
OVERSIDE DRAIN 19mm (3/4") qalv. pipe
|—> E RISER Zosggrs 2mm (0.079") Square sheet
cross bar spacer Pavement Surface 5mm (3/16") _’| |‘_ ' Tack weld Note:
see note 3 . _\ - 3 . _L "D” equals nominal
K 1 2 E,J "§§ £ Pipe diameter.
Smm (3/16 ) q ._Beqring E/\g 2 E'Eo 7S _r E;«
x 38mm \ Bar N %§» Q““ ‘”i o oo
(1=-1/27) fillet : L l g see note 4 — ;-Q 4 3
s

weld
45mm 1&;}”“"(:,,) I———-|_1_ Tack weld circular

. - D+30mm band to flat sheet
] (1-3/4") — 5mm (3/16") SECTION E-E ¢ at 8 equal spaces.
Lo E METAL CAP DETAIL
SECTION D-D % NOTES
GRATE SLOT DETAIL S Min. weld length 1. Drain seams may be constructed by riveting or resistance spot—
\E/ 38r’-nm (1_1/92”)‘ welding, continuous helical lock seam or helical
o E weld size 5mm > welding seam at equal centers.
44mm . 152mm (6") 2 (3/16”) min. @ 2. Each drain section shall be assembled with standard
(1-3/47) £6mm 2 ea. cross bar coupling bands
+3mm (1/8") (1/47) o.c. £ Ping :
'_> D o 3. Cross bar spacer of grate shall be pressure fused or plug
| welded to bearing bars in such a manner as to develop

the strength of the cross bar spacer.

4, Cross bar spacer (Section E—E) may differ from that

D shown provided section area is equal or greater.
GRATE SLOT WELDING DETAIL 5. Grate material shall be a weldable grade of steel complying
to the requirements of ASTM A 36.

6. The maximum variance from a straight line from the

= 25mm ) il 25mm extreme top corners of the bearing bar shall be 13mm

" Grate slot welded to pipe . (1/2") in 6.1m (20").
(1 V_ see Grate Slot Welding Detail (1) . , .
7. Installation lengths shall be 3m (10°) or multiples thereof.

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

6.10m (20°) Unit

GRATE SLOT DRAIN
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C.S.P. Slotted Drain
152mm

_>(6' n,

|

)
lSquare Wall, Concrete

Plug, Metal Cap, or
Band Plug.

~

Grate
102mm (4") max—=| |~=— [

)

\
‘| 25mm (17t n?ax.
/}(See note 1

| T

»—D—4

Finish Grade —
Finish Grade —]
 cm—

A —a] SECTION A—A C.S.P. INLET
C.SP. Slotted Drain 5 CATCH BASIN
152mm |
nip
S8 ERraaN
- Z 45 elbow 4 \Q
Square Wall, Band . . Ta
Plug or Metal Cap. =
— ’ ] ]
- | SECTION B-B ALTERNATE
B SECTION B-B
INLETS
NOTES

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

asphalt), or continuous weld.
2. See Standard Drawing D—18 for additional notes and details.

3. Slotted drain installations shall be encased with 152mm (6”) PCC 308kg/M>—-C—17 Mpa
(520—C—2500) all around and shall be poured monolithically with the curb and gutter.
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Top of A.C. Dike

Roadway

Surface —\

S

R AT
%% Base o '8

Gutter Line

Grade Break

Flow

152mm
(6”) min
N
>
o

|
|
| 305mm (12")
|
|
|

SECTION A-A
Top of A.C. Dike

1.52m (5') R

Transition from A.C. Dike | 864mm (34") min |

3m (10") min
Gutter Transition

to ditch section. 152mmL | 0.45mm (18" | ‘_‘152mm

(67) =

915mm (3') R—

A A 51mm (2°) AC. |

| B z\I‘OTE

Cross sectional area of ditch may be
round or trapezoidal.

| Transition from A.C. Dike

to ditch section. SECTION B-B

I
| .
| Top of A.C. Dike

PLAN 152mm 152mm
Type B AC. Dike = (6”)| 915mm () 1(6")
(per SDARSD G-5) ‘ ‘ | ‘ ’*
203mm (87) [T
CET R EITOAST
[
51mm (27) A.C.
ALTERNATE SECTION B-B
NOTE
1. AC. spillway may be used when fill is 3m (10') or less, LEGEND ON PLANS

and where fill slope 1-1/2:1 or flatter.

2. Use 3m (10') min. length of gutter transition on egch w ﬁ
side of downdrain in sag condition. sag cond.J

3. A round sectional area of equal flow capacity may be used.
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63.5mm (2-1/2")

£ —-‘ }—3 Flattened
€ 1 63mm (064" .’D;o\ EL Corrugations
— . . - — = E
° Galvanized z| 8l= / ° £
A T Corrugated I A E " pe=
5 Flume Anchor §
g 305mm | Q — I ZI 2.77mm (0.109") 305mm (1")
E_:\é W 5 ] thick galv. taper
Q=
- | 3m (10°) max |
- | | N
z 4
8 Tapered Inlet Anchor 1.22m ( )6,.)
457mm (1"~
| PLAN mn 1=
| 2.8mm (0.109") thick
Weld —| galv. Bulkhead
Gutter line ) 38mm (1-1/2") Flange
Top of A.C. Dike

-

Tapered Inlet ”
1.63mm (0.064”) thick

Road Surface
8mm (5/16") x 8mm (5/16") Galv. galv.
19mm (3/4") M.B. in 10mm (3/8"
slotted holes for x 25mm (17) Slotted
holes

galvanized bolts

292mm
(11-1/2)

TAPERED INLET

76mm (3") AC:

31721 pnchor

Flume Section

SECTION A-A

Collar of 51mm (2") pipe

25mm (17) 1
D

19mm (3/4")

Weld

Clip bracket -{_E:'T
L 89mm (3-1/2") x 51mm (2")
[=—13mm (1/2%) x 6mm (1/4") Min galv
—51mm (2") Dia hole

Drill and tap for 13mm (1/2")
x 38mm (1—1/2") bolt

19mm (3/4")——

' gel e

~

2 38mm (1—1/2")—T o —38mm (1-1/2"

38mm (1—1/2") Pipe stake 1.83m (6°)
long each side of flume.

\qutten or point

NOTES ANCHOR-DETAIL

1. Downdrain flume may be used where fill slope is LEGEND ON PLANS

1 1/2:1 or flatter.
2. Use 3m (10°) min. length of gutter transiton on egch \‘ ﬁ
sag cond._/

side of downdrain in sag condition.
3. All metal parts to be galvanized after fabrication.

RECOMMENDED BY THE SAN DIEGO
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E —
© _ E%
}3(#4) @ 152mm S T ER
113(44) @ (6") 0.C. both ways ~  Anchor ~
” continuous ‘ _\ _L
76mm (3") 0.C. ———~__ .
A T e e N 0] A
5 L
s 1
S| Anchor— T oL Monolithic
2.2 | Gutter
_____ < _____________'L_r_
L152mm (6" Curb Line
\ Dimensions shown on plans
~ PLAN po
m o 102mm (47) B See Anchor
£ =~ [~ #13(#4)@76mm (3") 0.C. | Detail
May be E 51mm(2") Manhole frame and cover, see drawing M—2 Elev. shown
open ~ _>| |__ 102mm (4")min. on plans
channel ‘ ! #13(#4) @ 76mm (3") 0.C. total 4 )
\ /—#13(#4) ) 152mrr; (6" 0.C. both ——‘ ~—38mm (1-1/27)
ways continuous |
L ey 4,
S, DS /471" Slope — | ! o §
? _.I I__ Elev. shown {; {L ﬁ o
%> 152mm (67  ©n Plans | B E ¥ ~ =1,
E g M © Remove existing
E SECTION A—A = & ¢ \E/ curb and qutter
2 S E £ and construct
L S gutter monolithic
A with curb outlet
(]
76mm (3") X 76mm " 5
(3") Construction Join #13(#4) @ 152mm (6") 0.C. both ways °
ch o < 7 Weld \ 3
76mm (37— [~ & g .2 Ex A& KL \°
76mm (3")—» E 5 CES 81
S N SEE Z #16(#5) Bar j/r‘:,o-:
<0 |l =i Te : —/ L5
g;ii—- ::w * * ; 7 =3
g2 | ‘-:'*vﬁ fT 76mm(3") leg 9 ~
L?Si#13(#4) * ;
919 254mm (10) | 64mm (2-1/2")
N mm . » I mm (2— X
152mm (67) (3) 152mm (8") 51mm (27) x 6mm
ANCHOR DETAIL (1/4") x 1.44m (4)
SECTION B-B Galvanized Steel Angle

NOTES

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

2.
3.
existing sidewalk and curb.
4
5
6. Trowel finish floor of outlet.

D=inside diameter of pipe or depth of channel.
Section to be sloped laterally with top conforming to the

- Manhole frame and cover may be deleted with open channel.
. Trowel finish top surface and reproduce markings of existing sidewalk and curb.

grades of the

7. Provide 6mm (1/4") tooled groove in top slab in line with back of curb.

LEGEND ON PLANS

RECOMMENDED BY THE SAN DIEGO

REGIONAL STANDARDS COMMITTEE

Chairperson R.C.E. 19246 Date
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A<—| A

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

2 A~ .
—
Q
2 PLAN 5
§ 2 Gutter
& 3
2 SECTION
i —
o ~
5 ~
o i
Pipe to_be finished -~
flush with curb. =
£
90mm (3-1/2" 3
/Gutter mi(n. /%) Ni

100mm
| (4")

1\

Optional break line for cuts 150mm (6”) f
inp existing curb and qutter. Typ. Eg
[Te)
SECTION B-B
SECTION A-A
8
= 2
= 5
APPROVED DRAIN PIPE SIZES % 'g
£ S

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

9.75m (32)

NOTES 9.75m (32)

1. Pipe shall be one continuous length from property line to curb line.

2. Multiple pipes to be set a minimum distance of D/2 apart. Drain shall not occupy
3. Concrete shall be 308kg/M>—C—17 Mpa (520—C—2500) the hatched area

4. Pipe shall be circular rigid plastic, or approved equal.

5. Coring of existing curb may be used as an alternative. BLOCK CORNER

Qi RECOMMENDED BY THE SAN DIEGO
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=8
m
V| W
[ 1
A | | A
| |
L il
LI-—- B
PLAN
. For frame and grate detail #13(#4) total 4
Finish Grade see Drawing D-13 & D-15 H13(#4) @305mm(12")
c ] #13(#4) = @305mm(12")
] 1T Cg)g L1
I ' typ. L #22(#7) bend down
< 75 | 267mm  267mm Jo’| 200mm(8”") into wall
|2 (3,.?”’ o =10 1/2°) (10 172~
©  Fillet "-[ { Rounded Pipe Ends,
s .’| | see Drawing D—61 —/
% “of | Elevation shown
.8 2 1 on plan
2 g ° = 12:1 \ l
"(-) LT T T
0 - 0 SRR °. ° =
( o 38 (1 1/2" typ.) '
. ) m Yomm yp.
_— 914mm (3'=0") \T s e 1.0m (3'-3 1/2") ! :
4-#13(#4) around
pipe opening
SECTION A-A SECTION B-B
NOTES LEGEND ON PLANS
1. See Standard Drawing D—11 for additional notes and details.
2. When V exceeds 1.2m (4’), steps shall be installed O
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19mm (3/4") Chamfer

19mm (3/4") Chamfer

%;o\
2 i I =
JSH e e
| N N il N |_|_
| == g Ll " "
T 1 T | L I 1
l_ ] 1_ ] |<— (305mm (1°) Min)
00 [ee]
- >
IS IS
5 FRONT ELEVATION £ FRONT ELEVATION
(@)
o SINGLE HEADWALL N DOUBLE HEADWALL
229mm (9")—H=-
Rounded Pipe Ends H gr
See dwg. D-61 0
t9imm (7 1/2)— L[] O ¢ 1/2)
A ’ﬂf
L &
610mm  E%
@-0) 8%
SECTION, SINGLE &
DOUBLE HEADWALLS
SINGLE DOUBLE
D H L Steel Concrete L Steel Concrete
kg Lbs. cum C.Y. kg  Lbs. Jcum C.Y.
300mm(127) | 813mm(2'-8") | 1.52m (5-0") [15.9 (35) | 0.46 (0.60) | 2.44m (8-0") | 22.7 (50) 0.72 (0.94)
375mm(15") | 889mm(2-11") | 1.83m (6'=0") | 181 (40) | 0.57 (0.75) | 2.90m (9-6") | 27.2 (60) 0.89 (1.17)
450mm(18”) | 965mm(3-2") | 2.13m (7-0") [22.7 (50) | 0.70 (0.91) | 3.20m (10'-6") | 340 (75) 1.03  (1.35)
525mm(21") | 1.04m (3-5") | 2.29m (7-6") [ 27.2 (60) | 0.78 (1.02) | 3.51m (11'-6") 40.8 (90) 116 (1.52)
600mm(24") | 1.12m (3-8") | 2.59m (8'-6") | 340 (75) | 0.92 (1.20) | 3.81m (12'-6") 454 (100) |1.32 (1.72)
675mm(27") | 1.19m (3-11") | 2.90m (9'-6") | 38.6 (85) | 1.06 (1.39) | 427m (14-0") | 52.2 (115) |1.53 (2.00)
750mm(30™) | 1.27m (4-2") | 3.05m (10-0")| 38.6 (85) | 116 (1.52) | 457m (15-0") | 57.2 (126) |1.69 (2.21)
825mm(33") | 1.35m (4-5") | 3.35m (11'-0") | 45.4 (100) | 1.32  (1.73) | 4.88m (16'=0") | 59.0 (130) |1.85 (2.42)
900mm(36”) | 1.42m (4-8") | 3.65m (12-0")| 47.6 (105) | 1.49 (1.95) | 5.18m (17-0") 65.8 (145) |2.03 (2.65)
975mm(39") | 1.50m (4-11") | 3.81m (12'=6") | 59.0 (130) | 1.60 (2.09) | 5.49m (18'-0") | 771 (170) |2.20 (2.88)
1050mm (42") 1.57m (5'-2") | 411m (13'-6") | 63.5 (140) | 1.79 (2.34) | 5.79m (19'-0") 840 (185) |2.39 (3.13)
1150mm (45")| 1.65m (5=5") | 4.42m (14'-6") [ 68.0 (150) | 1.99 (2.60) | 6.10m (20'=0") | 88.5 (195) | 258 (3.38)
1225mm (48™)| 1.73m (5-8") | 457m (15'=0") | 72.6 (160) | 210 (2.75) | 6.40m (21'-0") | 90.7 (200) |2.78 (3.64)
1300mm (517)] 1.80m (5'-11") | 4.88m (16'=0") | 81.6 (180) | 2.32 (3.03) | 6.86m (22'-6") [ 102 (225) |3.07 (4.02)
1375mm (54")| 1.88m (6'-2") | 5.18m (17-0") | 86.2 (190) | 2.53 (3.31) | 7.16m (23'-6") | 109 (240) |3.29 (4.30)
NOTES

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

2. All reinforcing shall be #13(#4) bars. All vertical and

horizontal tie bars @ 457mm (18”) maximum spacing.

LEGEND ON PLANS

=
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254mm

<—| (107)
A — =—D/2 (305mm (1’) min) ~—

E"/-\ & <\ Rounded Pipe Ends,
A\\ A\\ 0z : / See Drawing D—61
N\ an M -
/. \ A
) 2

<
| L
j—
DOUBLE PIPE SECTION A—A
ELEVATION
A<—|
_
/ N
N //
L
u—
SINGLE PIPE
ELEVATION
SINGLE DOUBLE
D A B H L Concrete L Concrete
mm in. |mm f/in | mm f/in. | m f/n [ m ft/in. [ kK& CY. [ m f/in. | ko CY.
300 (127) [ 610 (2-0") [ 305 (1-0") [ 1.22 (4'-0") [ 1.22 (4-0") [.345 (0.45) | 1.73 (5-8") [ .475 (.62)
375 (15”) [ 610 (2-0") [ 330 (1'—1") [ 1.30 (4-3") [ 1.52 (5-0") [.482 (0.63) [ 216 (7-1") [ .650 (.85)
450 (18”) [ 610 (2-0") | 356 (1-2") [ 1.40 (4'=6") | 1.83 (6'-0") [ .635 (0.83) | 2.59 (8'-6") | .860 (1.12)
600 (24°) [ 762 (2-6") | 432 (1-5") [ 1.68 (5-6") | 2.44 (8'=0") [1.18 (1.54) [ 3.45 (17-4") [ 1.60 (2.09)
750 (30") [ 762 (2-6") | 533 (1-9") [ 1.83 (6'-0") [ 3.05 (10'-0")[1.85 (2.41) | 4.32 (14-2")] 2.50 (3.26)
900 (36") [ 914 (3-0")] 610 (2-0")[ 213 (7-0") [ 3.66 (12-0")[2.86 (3.74) [ 518 (17-0")] 3.87 (5.05)

NOTES LEGEND ON PLA}NS

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

S/2 (305mm (1°) min)

254mm
(107)

e

Rounded Pipe Ends,

e see Drawing D-61
‘ lg(‘_\ .A
m S T |‘|
N |||
B
1 ]
A =
DOUBLE PIPE SECTION A-A
ELEVATION

A<—|

L

A~

SINGLE PIPE
ELEVATION
C.S.P. ARCH SIZE SINGLE DOUBLE

! A B H L Concrete L Concrete
Metric  (inches) [mm ft./in. |mm ft./in. | m ft/in. [ m f |cum C m ft/ln cum CY.
450mmx275mm (18x11) | 610 (2'-07) [ 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 (4-3") [213 (7) | 0.83 (1.08) [2.95 (9'-8") [1.12 (1.46)
600mmx450mm (24x18) | 610 (2-0") | 457 (1I'-6") [1.32 (4-6") |2.44 (8) | 1.08 (1.41) |35 (11-6") [1.52 (1.98)
700mmx500mm (28x20) | 762 (2-6") [ 508 (1'-8") [1.52 (5-2") [2.74 (%)) | 151 (1.97) [3.81 (12-6") [2.04 (2.66)
875mmx600mm (35x24) | 762 (2-6") | 610 (2'-0") [1.63 (5-6") [3.05 (10) | 1.96 (2.56) |4.37 (14-5") [2.76 (3.60)

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

1.

LEGEND ON PLANS

2. Exposed corners to be chamfered 19mm (3/4™). -
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ELEVATION SECTION B—-B ALT. DETAIL C
DIMENSIONS SINGLE PIPE DOUBLE PIPE
%":‘ U TYPE [ WING TYPE U TYPE  [WING TYPE
W W
PIPE L E F
CONC. |STEEL [CONC.|STEEL CONC. |STEEL | CONC. | STEEL
Metric [450mm| 689mm |381mm| 571mm  [610mm 0.43kg 16kg [0.43kq 20kg 0.63kq 24kg |0.69kg 28kg
Us 18" [2-31/8"| 1'=3" | 1"-10 1/2" | 2'=0” [0.55yd| 351b [0.63yd 43b w082 53 0.90yd 61
Metric [600mm| 962mm [533mm| 800mm |762mm|0.61kg 22kg [0.72kg 28kg| = [1.0kg| 34kg|1.1kg| 39kg
N u [3-17/8" | 1-9" | -7 1/2" | 2-6" 0.7%d| 471b 0.93yd 60b | = |1.22yd| 73Ib |1.36yd| 861b
Metric |750mm| 1.24m [686mm| 1.03m  [914mm|.B1kg| 33kg [1.0kg| 39kq % 1.3kg | S0kg | 1.5kg | S6kg
Us | 30" | 4-5/8" | 23" 3-41/2° | 3-0° [1.05d 71ib [1.29d) 85 | S [1.66yd|101b[1.92yd] 1230
Metric [900mm| 1.51m [838mm| 1.26m | 1.07m |1.02kg| 40kg [1.30kg| S2kg| <2 |1.70kg| 62kg |1.95kg| 74kg
US| 36" |[4-111/2°] 2-9" | #-11/2" | 3'-6" [1.33yd] 88Ib [1.6%d|1141b .19yd|1361b 2.55yd|1621b
NOTES:

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

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
ok U TYPE WING TYPE U TYPE WING TYPE

ope | L E | F | W [N SEEL | CONC.FTEEL | W | conc. e CONC. | STEEL

C.Y. [LBS. CY. LBS. CY. LBS. CY. LBS.

Metric {1050mm{ 1.10m | 610mm| 914mm| 1.22m [1.20 cu m(53.1 kg | 1.46 kg | 61.3 kg 21 cum|86.2kg|25cum |97.1 kg
us. 4 (3-71/8| 2-0"| 3-0"| #-0" [1.57 CY. {117 | 1.90 CY. | 135 Ib 269 CY. [1901b [316 CY. [214 b
Metric |1200mm| 1.37m |762mm | 1.14m| 1.37m [1.57 cu m|70.0 kg [1.90 cu m|84.0 kg 262 cum |115 kg |3.11 cu m| 131 kg
us. 48" | 4-6" 27-6"| 3-9"| #-6"[1.97 CY. |153 Ib |2.48 C.Y. [184 Ib 343 CY. [2521b {406 CY. | 288 Ib
Metric [1350mm| 1.65m | 914mm 1.37m| 1.52m [1.85 cu m{86.2 kg[2.35 cu m|112 kg | £ [3.25 cu m | 145 kg |3.87 cu m| 176 kg
US. | 54" |54 7/8"| 3-0"| 4-6"| 50" [241CY. [190 b [307CY. [246 b | = |424CY. | 319 [506CY. | 368 b
Metric [1500mm| 1.92m | 1.10m| 1.60m| 1.68m [2.21 cu m{109 kg [2.87 cu m|134 kg | S [340 cu m| 175 kg | 472 cu m| 201 kg
Us. 60" |6'-3 3/4"| 3-6"| 5-3"| 5-6"|2.88 CY. [239 Ib |3.75 CY. |294 Ib % 913 CY. | 386 1b | 6.17 CY. | 442 b
Metric [1650mm| 2.20m | 1.22m| 1.83m| 1.83m[2.59 cu m|134 kg [3.46 cu m{162 kg | & [4.65 cu m| 206 kg [5.51 cu m | 234 kg
us. 66" |7-21/2"| 4#-0"| 6-0"| 6'-0"[3.38 CY. {294 Ib |452 CY. |356 b | € [6.08 CY. |454 b (7.20 CY. 516 Ib
Metric [1800mm| 2.47m | 1.37m| 2.06m| 1.98m[3.0 cu m|167 kg |4.22 cu m|190 kg 544 cu m| 237 kg | 6.35 cu m| 267 kg
us. 72" |8-13/8| 4-6"| 6-9"| 6'—6"| 393 CY.|368 Ib | 552 C.Y. |417 b JA1CY. | 522 1b | 830 CY. | 588 Ib
Metric [1950mm| 2.74m | 1.52m| 2.29m| 2.13m|3.45 cu m[202 kg |5.13 cu m|229 kg 6.27 cu m| 270 kg [7.27 cu m| 315 kg
us. 8| 9-0 5-0"| 7-6"| 7-0"|4.50 CY. |444 b |6.70 CY. {503 Ib 820 CY.| 59 b |9.50 Ib 693 Ib
Metric |2100mm|{ 2.71m | 1.68m| 2.51m| 2.29m(3.99 cu m|245 kg [6.24 cu m|281 kg 7.27 cu m| 312 kg | 8.26 cu m| 357 kg
us. 84" (9-10 3/4'| 5-6"| 8-3"| 7-6"| 521 CY.|540 b | 8.15 C. [619 b 9.50 C.Y. | 687 Ib |10.80 C.Y. [ 786 Ib

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

NOT

ES:

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 332 kg/M>-C—22Mpa (560-C-3250).

4.Exposed corners shall chamfered 19mm(3/4").

5.Multiple pipes shall be set a distance of D/2, with a 25mm(1”) minimum, between outside
diameters of pipes.

6. For pipe wall thickness greater than 76mm(3") use Alternate Detail—C.
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0 ! 2 965mm (3=4") | 1.47m (4#-10"[1.93m (6'=4") [2.39m (7'=10") ] 2.85m (9'-4")
Steel Conc Steel| Conc Steel Conc | Steel Conc Steel Conc
300mm |813mm |762mm|22.7kg |0.61cu m | 27.3kg|.750cu m| — — — — — —
12" |2'-8" |2’-6" |50b [0.79 C.Y. | 60lb |0.98 C.Y.| — — — — — —
375mm |889mm [914mm| 25.0kg [0.70cu m | 30.0kg |.850cu m — — — —
15" [2'=11" | 3'—=0" |55Ib |0.91 C.Y. | 65Ib 1.11 C.Y.
450mm (965mm | 1.07m | 30.0kg|796cu m | 34kg [.956cu m — — — — —
18 -2 3’—6" [65lb [1.04 C.Y. | 75Ib  [1.25 C.Y. — — — —
525mm|1.04m |1.14m | 34.0kg|.880cu m|40.9kg|1.04cu m| — — — — — —
21" |3'-5" |3'-9” |75lb [1.15 C.Y. | 90lb "[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" |85b |1.29 C.Y.|100lb |1.51 C.Y.|110b | 1.74 C.Y.| — — — —
675mm|1.14m | 1.45m |40.9kg|1.10cu m|47.7kg |1.28cu m|52.2kg[1.91cu m| — — — —
27" |3-11"|4-9” |90Ib |1.44 C.Y.[105Ib [1.67 C.Y.[115lb |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[1.75¢cu m| — —
30" |4'-2" |5-0"|95b |1.55 C.y. [110b [1.80 C.Y.[120lb |2.05 C.Y.|135lb |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" 14'-8" | 6'—0" |110lb |1.88 C.Y. |125Ib [2.15 C.Y.[140lb [2.41 C.Y.|155Ib [2.68 C.Y.| 170lb | 2.95 C.Y.
975mm [1.25m [ 1.90m| — — 68.0kg [1.75cu m|[77.2kg[2.56cu m[84.0kg[2.18cu m| 90.8kg [2.39cu m
39" |4'-11"|6'-3"| — — 150Ib |2.28 C.Y.|170lb | 2.56 C.Y.|185Ib|2.84 C.Y.| 200lb | 3.12 C.Y.
1050mm(1.58m | 2.06m| — — 70.3kg [1.85¢cu m|79.4kg[2.76cu m|86.2kg|2.34cu m| 95.3kg | 2.56cu m
42" |5’=2" 16-9"| — — 155Ib |2.42 C.Y.[175Ib [2.76 C.Y.|190Ib |3.05 C.Y.| 210lb | 3.34 C.Y
1125mm(1.65m | 2.21Tm| — — — — | 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.|200Ib |3.27 C.Y.| 215lb | 3.57 C.Y
1200mm1.73m | 2.29m| — — — — | 86.2kg|3.13cu m|98.0kg[2.63cu m| 105kg |2.87cu m
48" |5'-8” |7-6" | — — — — |190b [3.13 C.Y.|216lb |3.44 C.Y.| 230lb | 3.75 C.Y.
1275mm|1.80m | 2.44m | — — — — — 99.8kg|2.81cu m| 107kg | 3.05cu m
51" |5'-11"|8'-0" | — — — — — 220Ib [3.67 C.Y.| 235lb | 3.99 C.Y.
1350mm| 1.88m | 2.59m| — — — — — — 107kg[2.99cu m| 114kg [3.25cu m
54" |6'=2" |8'-6" — — — — — — 235b [3.91 C.Y.[ 250Ib 4.24 C.Y.
NOTES

1. Concrete shall be 332 kg/M> —C—22Mpa (560—C—3250).
2. All reinforcing steel #13(#4) bars. All vertical and horizontal tie bars
457mm(18™) maximum spacing.

5. When multiple pipes are used, the distance between pipes shall be D/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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LENGTH OF W
A%%T—l bl 1.02m (3-4"[1.47m (#=10"]1.93m (6-4") | 2.39m (7'—10")] 2.84m (9'—4")
SIZE /2 Steel | Conc Steel Conc | Steel | Conc Steel | Conc Steel| Conc
Metric |450mm x 275mm [787mm|838mm|(22.7kg.643cu m|27.3kg|.788cu m[31.8kg [.926cu m[36.3kg[1.07cu m [40.9kg|1.20cu m
U.s. 18°x11” 2'—7" 12’=9” | 50Ib | 0.84 C.Y.| 60lb [1.03 C.Y.| 70Ib |[1.21 C.Y.| 80Ib |1.39 C.Y. | 90Ib |1.57 C.Y.
Metric |525mm x 375mm |889mm|991mm|27.3kg|.765cu m [29.9kg|.910cu m[34.0kg |1.06cu m[40.9kg[1.21cu m [54.4kg|1.36cu m
u.s. 21°x15" 2'-11"13’-3" | 60Ib | 1.00 C.Y.| 65b [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 m43.1kg[1.33cu m [49.9kg|1.49cu m
UsS. | 24°x18" 3-2" |3'-9” | 60Ib | 1.07 C.Y.| 70Ib [1.32 C.Y.| 80lb |1.53 C.Y.]| 95Ib [1.74 C.Y. [110Ib[1.94 C.Y.
Metric | 700mm x 500mm | 1.02m |1.30m [31.8kg|.964cu m |36.3kg|1.13cu m|40.9kg [1.29cu m[45.4kq[1.45cu m [52.2kg[1.62cu m
US. | 28"x20° 3—4" 14'=3" | 70ib | 1.26 C.Y.| 80lb |1.47 C.Y.| 90Ib |1.68 C.Y.[100Ib [1.90 C.Y. [115Ib|2.11 C.Y.
Metric | 875mm x 600mm | 1.07m | 1.35m | 45.36 |1.16cu m [49.9kg[1.33cu m[54.5kg |1.51cu m[63.5kq|1.69cu m [70.3kg[1.85cu m
US. | 357x24” 3'-8" |5'=3" |100b | 1.51 C.Y.| 110Ib |1.74 C.Y.|120lb | 1.97 C.Y.[140lb [ 2.20 C.Y. [155Ib |2.42 C.Y.
Metric[1050mm x 725mm | 1.25m [1.90m [52.2kg|1.40cu m [59.0kg[1.58cu m|63.5kg [1.77cu m[70.3kg|1.95cu m |77.2kg|2.17cu m
US. | 427x29" 4-1" 16'-3" |115b | 1.82 C.Y.| 130Ib | 2.06 C.Y.|140b | 2.31 C.Y.[155Ib [ 2.55 C.Y. [170Ib|2.83 C.Y.
Metric[1225mm x 825mm| 1.35m [2.21m |59.0kg[1.62cu m[65.8kg[1.82cu m|70.3kg [2.02cu m[77.2kg|2.22cu m [B4.0kg|2.41cu m
US. [ 49"°x33" 4-5" |7'-3" |130b | 2.12 C.Y.| 145Ib | 2.37 C.Y.|155b | 2.64 C.Y.[170Ib [2.90 C.Y. |[185lb|3.15 C.Y.
Metric[1425mm x 950mm | 1.47m[2.59m [65.8kg|1.93cu m [75.6kg[2.14cu m|79.4kg |2.35cu m[86.2kg[2.57cu m [93.0kg[2.76cu m
US. [ 57"x38" 4'-107[8'-6" [145Ib | 2.52 C.Y.| 160Ib | 2.79 C.Y.|175lb | 3.07 C.Y.[190Ib | 3.35 C.Y. |205lb|3.61 C.Y.
Metric[1550mmx1050mm | 1.35m |2.90m [84.0kg|2.21cu m[90.8kg|2.38cu m|97.6kg |2.66cu m|107kg[2.89cu m [114kg|3.11cu m
US. | 64"x43" 5-3"19'-6" |185b | 2.89 C.Y.| 200Ib |3.11 C.Y.|215lb | 3.48 C.Y.[235Ib | 3.77 C.Y. [250Ib [ 4.06 C.Y.
Metric|[1775mmx1175mm | 1.45m | 3.20m |90.8kg[2.49cu m|97.6kg|2.73cu m|107kg [2.96cu m|114kg|3.19cu m [123kg|3.43cu m
Us. | 71°x47" 5-7" 10'-6" |200Ib | 3.25 C.Y.| 215lb | 3.56 C.Y.|235lb | 3.86 C.Y.[250Ib [4.17 C.Y. [270Ib|4.48 C.Y.
NOTES

1. Concrete shall be 332 kg/M*—C—22Mpa (560—C—3250)
2. Al 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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Elev. shown
/on plans
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N RO, f
Stream Bed

>
7 |<250mm (10") min.
FACE ELEVATION SIDE ELEVATION
PIPE DIAMETER X Y z
300mm (127) TO 600mm (24”) | 310mm (1°=0") | 610mm (2°-0") | 254mm (10"
525mm (21”) TO 900mm (36”) | 457mm (1"—6”) | 762mm (2"—6") | 305mm (12"
975mm (39”) TO 1200mm (48”) | 610mm (2=0") | 914mm (3'=0") | 305mm (12"
1275mm (51") TO 1500mm (60")| 762mm (2'-6") 914mm (3'-Q") | 356mm (147)
1575mm (63”) & Larger 914mm (3'-0") 914mm (3'-0") | 356mm (14")

NOTES

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

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

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

extension.
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£ SECTION B-B SECTION C-C
S
NOTES

A
1
I +E 152mm(6")x152mm(6") L7
o E£~— 10/10 WWF
A loge|
I =
‘ |
|
L ‘ - — - -
! ' 330 kg/cu m—C—23Mpa
I+ (560—C—-3250)
| oES
| 2
! ‘2R | Concrete or Air Placed Concrete (optionuli
|
l___1_
(I

(127)

D+305mm

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 B-B shall be from the outermost pipe. The distance
between pipes shall be D/2 for round and Span/3 for arch pipe. (305mm (127) minimum).

LEGEND ON PLANS
[ o=

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.
Revision By | Approved |Date | 5\ DIEGO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval[12/75
Add Metric T. Stanton |03/03
Reformatted T. Stanton | 04/06 |N|—ET APRON FOR CUL\/ERTS
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2D OR 2 W (min.)

Endwall (typical
| D OR W | (typical)
Design Velocit Rock T (min)
: | m/sec (ft/sec)s* Classification
’ ! 1.8-3
: ! (6-10) No. 2 Backing | 320mm (1.1ft)
3-37 220 kg
=1 N
g 3743 450 kg
:zé & (12-14) (1/2 ton) 1.1m (3.5ft)
a
S| o 43-49 900 kg
(=]
= (14-16) (1 ton) | 1-3m (4.4ft)
3 N 4,9-5.5 1.8 tonne
o . . .
Sl (16-18) (2 ton) | 1.6m (5.4f)
N
o 152mm (6") *over 5.5 mps (18 fps) requires special design
2 Wide Slot
N D = Pipe Diameter
W = Bottom Width of Channel
ST (min.
<(—l #13 (#4) Bars Flow
3D OR 3w .,/\\K///\\\ = |
PLAN Eay|__ /] B
z L Filter Blanket
[152m\n{ (6")\ s, Class
249kg/m? —C—13Mpa (420-C-2000)
Concrete
Concrete SECTION A-A

Chonnelﬁ

D min. NOTES

1. Plans shall specify:

concrete (if shown on
are not acceptable.

of filter blanket.

A) Rock Class and thickness (T).
B) Filter material, number of layers and thickness.
2. Rip rap shall be either quarry stone or broken

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

4. See Regional Supplement Amendments for selection

5. Rip rap energy dissipators shall be designated as either
Type 1 or Type 2. Ty,
ype 2 shall be withou

the plans.) Cobbles

?e '|1| shall be with concrete sill;
sill.

RECOMMENDED BY THE SAN DIEGO
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g I’ notch 152mm
—~q | ¥ 67) full depth
Ses| i il ‘ 6 ol dep
A l I N 1:1 A
I I e
i I }
t | I = J
| i [
1L g3
= N T H
Pipe Collar I I '_l = §‘
(see note 5) Lo - .
See note 7 Ii\% .
a b End SI”
~—203mm (8")
L

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

PLAN
_,% _ See note 7
= 2 x Pipe dio, | € a | b
E "chgl)‘igo/ |DD 4 x Pipe dia.
o) T N (min) ’
S See note 5 —‘—’—‘—'\ = d \ L A
—i: .E_%—" <7 Ag r](ce ate“
= g\g)“ .A/_ cutort wa
| \§ -
© ¢ .
‘ o [ Channel invert
f 1 |_\‘.’ I+
£ | ]
o 5N £ Min. thickness
top of slab min of 6 e gi\‘/ Facing Closs 457mm (18")

above channel invert

203mm (8") —~| Light Closs 763mm (30")

, n A
Filter cloth 1g ik

6"
NOTES SECTION A-A 229mm 29"3

1.

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

- Reinforcing shall conform to ASTM designation A615 and may be grade 40 or 60. Reinforcing
shall be placed with 51mm 52”) clear concrete cover unless noted otherwise. Splices shall not be
permitted except as indicated on the plans.

. For pipe grades not exceeding 207%, inlet box may be omitted.

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

Five foot high chain link fencing, embed post 18" deep in walls and encase with class B mortar.

. In Sandy and Silty soil:
a) Riprap and aggregate base cutoff wall required at the end of rock apron.

N

o~ O~

b) Filter cloth (Polyfiter X or equivalent) shall be installed on native soil base, minimum of 305mm (1 ft.) overlaps at joints.

Construction

y

regate subbase bottom and sides
thick for facing class
thick for light class.

Design
Equivalent Fluid Pressure (Earth Loading)= 961 kg/cu m (60 p.c.f.) Maximum Outlet velocity = 10.

SECTION B-B

7m (35')/s

FOR DIMENSIONS, SEE D-41B.

9. Rip rap and subbase classification shall be as shown on plans.

isi RECOMMENDED BY THE SAN DIEGO
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METRIC DIMENSIONS TABLE, FOR STRUCTURE DETAILS SEE D-41A.

Pipe Dia 457Tmm | 610mm 9.14m | 11.0m 12.80m | 14.63m | 16.46m | 18.29m | 21.95m
Area (sq. m) |.164 292 456 657 893 117 148 182 2.63
Max. Q (cu m/s)| 594 1.08 1.67 241 3.26 428 541 6.68 9.60
W 1.66m 1.80m 213m | 2.82m 320m | 358m | 3.96 434 5.03m
H 1.30m 1.60m 190m | 221m 2.44m 274m | 28/m | 328m | 3.73m
L 2.24m 2.74m 3.25m | 3.76m 42Im | 478m | 528m | 579m 6.71m
a 91mm | 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 272m | 3.05m | 3.35m 3.87m
¢ 71mm | 864mm 1.02m | 1.17m 1.55m 150m | 1.65m | 1.80m 211m
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 N4mm | 94mm | 914mm | 914mm | 914mm
q 635mm | 762mm 914mm | 1.07m 1.19m 1.35m | 150m | 1.63m | 1.88m
Tf 203mm 254mm 305mm
Tb 178mm 241mm 267mm
Tw 178mm 241mm 267mm
Ta 178mm 203mm
US DIMENSIONS TABLE, FOR STRUCTURE DETAILS SEE D-41A.
Pipe Dia (in)] 18 [ 24 [30 [ 36 [42 [ 48 [54 [ 60 [ 72
Area (sqft.)| 1.77 | 3.14 | 491 7.07 | 9.62 | 12.57|15.90(19.63 | 28.27
Max. Q (cfs)] 21 | 38 | 59 | 85 | 115 | 151 | 191 | 236 | 339
W 5-6"|6'-9"[8'-0"|9'-3" [10'-6" [11'-9" [13'-0"[14'-3"|16'-6"
H 4-3'|5-3"|6-3"|7-3" [ 8'-0" | 9'-0"| 9'-9"[10'-9"[12'-3
L 7-4"(9-0"110-8" 124" 14'-0"[15'-8"|17'-4"|19'=0"| 22'-0"
a 3I-3[3-114-7"| 5'-3'| 60" | 6'-9"| 7'-4"| §'-0"| 9'-3"
b 4£-1"[5-1"[6'-1"| 7-1"| 80" 8'-11"10"-0"|11'-0"] 12'-9"
c 2-4"[210°3"-4"|3'-107 45" [4'-11"| 5'-5"|5'-11"|6'-11"
d 0-1171'-2"[1'-4"| 1'-7"| 1'-9"| 7-0"(2’-2"| 7-5"| 2’9"
e 0'-6"|0'-6"|0"-8"| 0'-8" [ 0'~10"| 0"~ 10"| 1"-0"| 1°-0"| 1’-3"
f 1'-6"|2'-0°|12-6"| 3-0"| 3'-0"| 3-0"| 3'-0"| 3'-0"| 30"
q 2-117-6"[ 3-07| 3-67| 311" 4-5"[4'-11']5-4"| 6'-2"
Tf g’ 10" 12"
Tb 7 91/2" 10 1/2°
Tw 7 91/2" 10 1/2°
Ta 7 8
Revision By Approved Date RECOMMENDED BY THE SAN DIEGO
SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
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[=—— Symmetrical about

03 centerline
305mm (1=0)—= 1= —— Symmetrical about centerline = o
o —3-#18 (#5 ] ! mm
See Sec. D-D T f (#—)3 18 (#5) Typ. | é12303(#4) @) = < r(3") clr. i
i | | mm ! ﬁ A b 5tmm (2
=13 (#4) =il IH H | 13 ()2 typ. |
17 o et i L L 1 178mm (7") Ty Pipe Opening
T e [ - (note 1) | 2418 (5 Jegeh
T TR 3-#18 (#5) Typ. e
3-#18 (#5)—
END SILL ELEVATION HEADWALL ELEVATION
3-#18 (#5) 305mm (1'=0")— |~ #13 (#4)8178mm (7°) (note 2) €
4-#18 (#5 _—— Symmetrical about
#18 (# )\l C<—| | Hg—~_ 13 44y centerlmel;_
#13 (#4)T — ” (#5) @203mm (8") \f;L g ! <
©203mm (8") |41 R #13(44)0203mm(e") |f[—_______ jS————;
4—#13——— _,|<_(511/er &i (note 2) ([ e e S i o LN
#5@7 rod — See Sec. %,
(#4) r (note 1)// | j (| A-A & D-D, //‘J 7
(note 1) 4-§13 (#5) | : 2
D =g #13 (#h4) = _ps (#) 7 D : 71 (t5” |
#18 (#5) T i (note 1) @203mm (8") (notel) ‘j . 418 (#5)~__
@305mm . - I
(127) / <J -
#13 (#4) L C %N See End Sill Elev.
@203mm(8™) S Note 1

18 (#5)10203mm(8")

NOTES

SECTION A-A

1. Place reinforcing, as noted, at center wall (or slab).

SECTION C-C

457mm

(18")

lap

I

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

/(J

SECTION

/#4—@7 (note 1)
UJ

D-D

2. Match location of reinforcing with that in headwall,
end sill and foundation slab.
3. Al reinforcing shall be placed with 51mm (27)
concrete cover, unless noted otherwise.
isi RECOMMENDED BY THE SAN DIEGO
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)
51mm (2") typ. E - !
© O
—m—| |~=—— see Sec. A-A ~
'______*.__.______J_ _______________ =
#18 (#5) C @ 305mm (12°) (outside face) : |
#13 (#4) © 305mm (12") (inside face) : ! |
| N T |
[ 7 |
|
| |
! Pipe opening :
4410 245mm (10°) (outside face) : ' ] = !
I _ |
#4 @ 245mm (10") (inside face) | \\2#| @: face :
T
See Sec. D-D and f :
| |
Note 1. | , :
cddf—rJ—-d4-4-4 t+--\t+--l---|+-—-——" - — -
HEADWALL ELEVATION

Symmetrical about centerline 4>1

see |

— Sec. D-D. 7 ‘

#4 @ 245mm (10") (outside face only)
4-H13 (#4) —

——— Symmetrical about centerline

outside face only

/ 457mlmI #18 (#5) @ 305mm (12") ea. face
(18")/ /

DA

/I £ v

| I g P

,_
|
I
|

Vg |

T ——————

#13 (#4) @ 245mm (10") (outside face only)
END SILL ELEVATION

76mm

(3") clr.

Revision |By| Approved [Date | ¢\ 5iEGO REGIONAL STANDARD DRAWING
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#16 (#5)C@ 305mm (1

#13 (J4)C0 254mm (10 )GFI;?
pd

(note 1)

#16

match location of transverse reinforcing
Y #16 (#5) cont. in foundation slab.
IT‘_‘_F il |
~=—413 (#4) @ 254
3 (#) © 254mm (10 )I_.4._13.- ” 13 (§4) © 254mm
~—#13 (#4) @ 305mm ( ') 3 (# )# S (10°) (both faces)
b 2-#16 (#5 match location of
2419 (#0) H ™ horizontal reinforcing
F bars P U<$13 ($4)770 457mm (187) in baffle wall, headwall
16 (J5710 229mm (9°) [j | / y: | and end sill
1 #16 (#5)C0 256mm (10)—=1p 4= F13(}4)C0254mm(10")2 [
Pl (note 1)
D ol A
Td]
_7),|. j/‘ #13 (#4) @ 254mm (107) (note 1) A b (e 1) |
4-#19 (#6) typ: -/_—4'71 I #13 (#4) @ 305mm (12°) B bar (note 3) 4
#13 (#4)Co 254mm (10 —_;‘——._‘;‘—f—‘f—‘—f—‘—f—‘—f—‘—f—‘f‘f".11::::::2:2,5:.3;::::::#{
A e b || ]S See End Sl Eln
n o= note J Id
#5)T@ 305mm (12°) > (nte 3 lap | ‘lop (note 3)  [1d]
£ | D L bar
& G Bottom slab ——I (note 1)
C —=
SECTION A-A
¢
70mm (2 3/47) ck. —=—— Symmetrical about
terli
610mm (2-0') o EEE
”\/ z
#16 (#5) I @ 305mm (12) ¢ —— - —
I e e e
b \ 2\
$13 (§4) © 254mm (10)—={pgr=— #13 (#4) © 254mm (10 AL
(see Sec. D-D) b (see Sec. D-D) g
Ldr=—}16 (#5) 70 305mm (12') N
P
bd
Il
Pd
H
Pd

70mm (2 3/4") clr.

C =

#16 (#5) @ 305mm (127) (each face)

#16 (#5) @ 305mm (12—

#16

(#5) \ea. face—:

~

@: _ L_Dvovfi_(ﬁefL_J #16 (#5) ea. face i i
e _e _e _a e _a_o | _JJ
76mm (3") clr
SECTION D-D
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Add #13 (#4) @ 254mm (10") vertical spacing

to reinforcing shown (ea. face)

NOTES

4 - G bars
(full ht.)

— G between baffle
wall and end sill

' #16 (#5) C @ 254mm (10")

—=— min. lap
457mm

(18°)
SECTION D-D

Pipe dia. (n) | 914mm (36") [ 1.07m (42°) | 1.22m (48") | 1.37m (54') | 152m (60°) |  1.83m (72°)
Abar | #16 (F 5) @ 305mm (12°) | #19 (#6) @ 305mm (12") #22 (#7) @ 305mm (12")
B bar #16 (# 5) @ 305mm (12") #19 (#6) @ 305mm (12")
Cbar | #13 (f 4) @ 305mm (12°) #16 (#5) @ 305mm (12°)
Dbar | #13 (# 4) 0 305mm (12) | #16 (#5) @ 305mm (12) |  #19 (#6) © 305mm (12')
Ebar | #13 (F 4) @ 305mm (12°) #6 (#5) © 305mm (12°)
F bar #3 (# 4 @ 229mm (97 #16 (#5) @ 229mm (97) | #9 (#6) @ 229mm (9"
G bar #22 (4 7) | #36 (4 11)

1. Match location af sidewall reinforcing.

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

bars at contractors option.

3. Match location of headwall or end sill reinforcing.

RECOMMENDED BY THE SAN DIEGO
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2-#13 ($#4), Str, @ 305mm 2412”
2-#13 (#4) @ 305mm* (127)
13mm (1/27) Exp jt filler

Slope apron to
match channel

O~1-1 /0.

§ /27 e/erne t

&

5]

&

) )
Toe of slope

3-#25 (

Match back face
of warped wingwall or Match back
a a
229mm (9") min. : \ : facc: of vfarped
| | wingwall or
; 305mml 229mm (9”) min.
T
Verti Ldo—f—— == 1 0"\
- rtical element ‘L T 610mm ) |
55 —f 1(2-07) L Filet, both
ol ® /) sides of
Sz / upstream end,
& j S/ | for all H’s
1/2: / I/
%<1 elemeny/ /) Fl—
5 77—
5 / |
— / !
N ¢ Y/ ! _
% // // =
/11 !
N 7 element | #40 %Zgﬁl)'mz‘
2 /
¥ / NOTE
L/ ! Eletmfc?ntsI arallel to
- cutoff walls are
~~~~~~ L s_tra_gnt_lms:-_:lﬁ

_3 305mm

5-#13 (#4) T @305mm (12")2

#4) Strw

(1"-07) =
L— -
-

Toe of slope—Jil_.

PLAN

Headwall or endwall
5-#13(#4) LT @ 305mm (12")
#13 (#4) 1@ 305mm (127)
backface

#13 (#4) 1@ 457mm (187),

#13 (#4) T
305mm (127)

305mm

(@)
/ 3415 (#4)—
2—413( 142)’@;

SN

front face
13 (#4)@457mm (187),

otr, both faces
—~Slope of fill channel

N—3-#29 (#9) [1

#13 (#4) @ 457mm (18”)
% Str backface
T#13 (#4)7 @ 457mm (18"

3-429 (O
s
3-#29 (#9)— \(‘Q/@ \
429 9~ Vs S
2-#13 (#4) = ~ Front face, bend 813mm
\ o N (2'-6") into wall or apron
k\Z #13 (#4) If alternative bottom is used—J \Cutoff wall
Alternative bottom of cutoff wall.
TYPICAL FOR MAXIMUM H >3.05m (10') TYPICAL FOR MAXIMUM H< 3.05m (10°)
END ELEVATION
If at upstream end, fillet is not shown
Revision By Approved Date | o)\ pIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS CONMITTEE.
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P g
#25(#8)-Str P
5-#13 (#4) 5@ 305mm (12" — (e 13 (44)—str
T N Min. 3-#25 (#8)e
Elev a g OIS : ! ~. 610mm
i = : <
[P = I
#13!’ (440 13mm (1/2) exp. jt. filler| | i oo Y f]
| =<
457mm (18" T §8I1myo§_229mm ': 305mm(12”) Total 5 ‘: /
762mm . L =3 (9)Zk : Slope apron T i
FL (2°-86") Fillet = %/2 l : to match channel —_| ! FL
#29 . ! I 762mm | /40
@\ ; - /@/,ﬂm]] | #13 ($4)0457mm (18") 2-67| | (4o
< ‘J;-té% ! ! ;‘j E_\{
Elpx —— |1 I — 1/ E3
o é 2 ‘:\Const jt L152mm (6”) L‘T ' . ’ ro\,;
T 15 5[N—4#13 (#4) © 457mm (18”) mox Detai 52mm (6" Const jt —F 1115
+ ‘ etail £ 413 (#4)@457mm (18”) mox. i1 T
£ TYPICAL FOR MAXIMUM TYPICAL FOR MAXIMUM £2
& T H > 3.05m (10°) H < 3.05m (10") o
305mm (1°=0") Cutoff wall 305mm (1'=0") Cutoff wollj
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.

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

ot
A E5
#13 (#4)3@305mm (12")— 413 (#4) g%
P |3
EILV/ SN e
. ==
Stiffening beam '/‘ \ For transverse reinf in |
. in warped wingwall see 2L
For number & size of see table on pg. D—44D. RN
bars see table D—44D. \\ . T 93?
Extend and hook into \< Slope VO"'ejS cl=
cutoff wall and headwall 1-1/2 Dl? c)leor E;
or endwall. _ : 5.4mm(1"Min |
1-1/2 Dia cleor. 153mm . (67) Q|E
25.4mm (17) min. N I
813 (#4) Spacers @ 305mm (12”) o 3;”
o<
~ M=
—

Where abrasion is anticipated, increase apron thickness to 178mm (77)
minimum to provide 51mm (2”) minimum reinforcement coverage.

#13 (#4) ==

13 (#4) @ 457mm (187)—] > ] 152mm (67)

559mm (1’—4") for

WITHOUT STIFFENING BEAM

#13(#4)@ 457mm (187)

152mm_(67)

O

Max < H 3.05m (10)

610mm (2°-07) for
SECTION C—-C

Max H > 3.05m (10))
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152mm (6”), @ Headwall

and @ L/5 Fillet, curved to
Slope varies, 1:1 match pipe
@ headwall T\
to flat @ L/ —
BN »”
. 13 (#4) Dowels L @ 305mm (12
/ | | # Leng(t# varies 152mm (8”) )
Warped a8l to match fillet transition, 51mm (2") ¢
wingwall s —102mm(4”) x 102mm(4")
LAl Ay S Wi4 x W4
#13 <#4> 64mm —— R RN ‘~0 ~ Welded wire fabric .
(2-1/27) cl. i " L = extension
|." £ Lo 70" $ outward,
Apron
SECTION F—F

Elev a —]

Angle
of flare

il ]

Toe of slope

ALTERNATIVE WARPED WINGWALL

Use where additional protection to toe of embankment

Extend wall spacers 5Tmmz (27) into
headwall or endwall.

(Near spring—line, eliminate face

Pipe wall
3-#25 (#8)

~305mm (1-07)

Const jt

Warped
wingwall

Rotate if necessary.

and hook rear extension
if possible.)
SECTION B—B

is required. If at upstream end, fillet is not shown.
kT
= 13mm (1/27) Exp jt filler,
L% where H max > 3m (10°) 30
o 1 -0
N \—\\ Var %v O )
" . . \ : '\\
13mm (1/2") Exp jt filler Z i N #13 (#4)e
€ |
- N £ L ﬂ59mm (18"
#13 (#4)=1©@305mm (12/) e T A Al \ = LF52mm
g7 [ 229mm (97) BeTv—— (6%
ET #13-= X 30,5mr;n
2o (a4 T lssimm (-3 (1-0")
Const 25 (#8) e Dim is 1’-0" where H < 10" —
onst. joint # 6f0mm . Dim is 2'~0" where H > 10
DETAIL E

Extend wall spacers 610mmt (
into headwall or endwall

SECTION A—A
Revision 1Byl Approved 10ate | o\ pIEGO REGIONAL STANDARD DRAWING | REGONAL STANDARDS CONMITIEE.
ORIGINAL Kercheval [12/75
Add Metric T. Stanton [03/03
Reformatted T. Stanton |04/06 P|PE CUL\/ERT - HEADWALLS; Chairperson R.C.E. 19246 Date
ENDWALLS & WARPED WINGWALLS ﬁm\gg‘k@ D—44C
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Manhole

frame and B
cover see r
Std Dwg
M—2 .
— #13 (#4) Taround opening
= ] Ep———
—ENl TS N~ . "~ Curb Line
R } | See note 7
|
A ' A
I I
LY _4
| I
JI- —————————— 1 Curb Line
” 102mm
152mm L (4" R
LB \Edge of Gutter Curb Line
PLAN 3_#13(#4)Y+254mm (10 LCurb Line
==— :
#13 (#4) @ 152mm (6 =
#13 (#4) @ 305mm (127) 152mm &
L ) 1.22m (4'-0) (6") €
Length shown on plan 102mm (47) ‘ | \ E

\h3(pa) £

o

£' | 55mm [~ f°

_|§ o [ F | 13mm (1/2) R
‘—/;L ee Note 2| 51,0"‘,,’“ L typ.See note 3.
— - 2-0

l Rounded pipe ends

152mm (6") min—

|
4 : see drawing D-61 i
. ' Elev shown
of o L— 4-#13(#4) around pipe :l on plans |
Q= < | 124 -

|~ Slope floor 12:1
towards outlet

152mm () 'Determined by pipe 152mm () SECTION B-B
size — 1.22m (4) min, 2.44m (8") max.

SECTION A-A

NOTES

1. See Standard Drawings D-11 & D-12 for additional notes and details.

2. Dimension shown becomes 610mm (2'-0") when opening on both sid(zs./Ad)just manhole as required.

3. Exposed edges of concrete shall be rounded with a radius of 13mm (1/2”

4. When V exceeds 1.22m (4') steps shall be installed. See Standard Drawing D—11 for details. LEGEND ON PLANS

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. E

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

8. Maintain 38mm (1 1/27) clear spacing between reinforcing and surface unless otherwise noted.
Revision By Approved Date RECOMMENDED BY THE SAN DIEGO

SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL H. Hecht 10/82
Add Metric T. Stanton |03/03
Reformatted T. Stanton [04/06 MEDIAN CURB INLET = TYPE J Chairperson R.C.E. 19246 Date
Edited T. Stanton |02/09 DRAWING D—45
NUMBER B
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Trench Depth

N %

Backfill

Upper Zone
914mm (3'-0")

90%*

Trench Width

Middle Zone

90%*

Pipe 0.D.

Max limit of slope excavation allowed

Bedding

Pipe Zone

305mm
min.

(129

90%*

NOTES:

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

19mm (3/4”) Crushed Rock

R

SECTION

2. (*) indicates minimum relative compaction.

203mm (8") min.
305mm (12") max.

Invert Elevation

L102mm (4") Clearance (min.)

RECOMMENDED BY THE SAN DIEGO

Revision |By| Approved |Date | o\ /- 60 REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE

ORIGINAL Parkinson [2/95

Add Metric T. Stanton | 03/03

Reformatted T. Stanton | 04/06 P|PE BEDD|NG AND TRENCH BACKF”—L Chairperson R.C.E. 19246 Date
FOR STORM DRAINS

DRAWING
NUMBER D-60
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Concrete pipe —\

Face of drainage structure

(67

%

Y 4

]
|
|
|
[—— | -
:
|
1

NOTE

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

BELL END

Face of drainage structure

Concrete pipe

4

Concrete pipe

Face of drainage structure

\

SPIGOT END

R = Thickness of pipe

Corrugated steel pipe

CUT END

Face of drainage structure

(67

R = Inside diameter of pipe

CUT END

10

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE

Revision |By| Approved Date | ¢\ \\ 1 1EGO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval 12/75

Add Metric T. Stanton [03/03

Reviewed T. Stanton |04/06 ROUNDED P|PE ENDS

IN DRAINAGE STRUCTURES

Chairperson R.C.E. 19246 Date
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NOTES
1. Pipe collar does not have to be finished if covered.

2. Concrete shall be332 kg/M>—C—22Mpa (560—C—3250)

3. Where gap exceeds 76mm (3”) but is not more than 152mm (6" )

an internal form shall be used.

e |192mm o - T
(67)

152mm

(67) R A

152mm

(67)

152mm

(67)

L A

ELEVATION

76mm (3") Max gop——‘——

152mm (6")
Overlap e
—
Teb el g~ e
“ ‘A‘ 98 'é

152mm (6") Min overlap on each pipe

Finish_smooth with Class C mortar ‘/ _;

o .

et et
e iae o

SECTION A-A

LEGEND ON PLANS

Qi RECOMMENDED BY THE SAN DIEGO
Revision |By| Approved [Date | o\ \\ 1 1EGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Kercheval[12/75
Add Metric T. Stanton [03/03
Reviewed T. Stanton |04/06 PIPE COLLAR Chairperson R.C.E. 19246 Date

ORAWING [y
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-
152 6") min — o
mm (6") min %:,;;% [ . ESE
L{)\_/
= | = ;
A | ! <~ ) A | ! A
‘ B _ 20 . N ——F—
t | | — /// max i | | ‘
L T Y — 1n T
| ‘ - | . === =
| % | !
| o
@r\/v G @L} Ec
>% et
PLAN ~—152mm (6”) min
SKEWED CONNECTION
PLAN
g
1S
S
SE
/ Q/ AL Rounded pipe ends, % X_Rounded _pipeéends,
\ / see drawing D—61. % / see drawing D—61.
- O O ~ '\€
3/8 D 3/8 D
1S
1S
S E = E
SECTION A-A SECTION B-B
LEGEND ON PLANS
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 (247) ID.
3. The smaller pipe shall not_be more than 2/3 the size of the larger pipe.
4. Concrete shall be 279kg/M* —C—14—Mpa (470-C—2000).
isi RECOMMENDED BY THE SAN DIEGO
Revision By Approved |Date ], DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMITTEE
ORIGINAL Kercheval[12/75
Add Metric T. Stanton [03/03
Reviewed T. Stanton |04/06 CONCRETE LUG Chairperson R.CE. 19246 Date
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NUMBER D—-63
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X

v,
%\V\\

(560—C—3250)

332 kg/M>—C—22Mpa

Elev. shown on plans

Fence (see note 4)

Concrete or Air Placed Concrete.
Reinforced with 152mm (6”) x 152mm | 2.44m (8'-0") qu|
(6™ — 10/10 gage w.w.f.

6.35mm (1/4") galv.

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

)

1.83m

~
N

N
B4

When depth exceeds
914mm (3'—0") weep
holes must be added at

see note 5 | 3.05m (10’) on centers.
TYPICAL SECTION (see detail)
4.76mm (3/16") premolded joint material or §
3.20mm (1/8") sawed joint. 'S
|
Y

e —

WEAKENED PLANE JOINT

NOTES

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.

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

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

Premolded Joint Material

£—x—x\

T
|
5Jr—1 3mm (1/2

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

RECOMMENDED BY THE SAN DIEGO

3.
section. See Standard Drawing D—72.

4. Chainlink fence shall be as required by Agency. LEGEND ON PLANS

5. For bottom widths greater than 2.44m (8 feet) see Standard Drawing D-71. e

6. Reinforcement shown is minimum. e
Revision |By|Approved |Date

SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE

ORIGINAL Kercheval 12/75
Add Metric T. Stanton [03/03
Reformatted T. Stanton | 04/06

MINOR DRAINAGE CHANNEL Choirperson R.CE. 19246 Date
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Premolded joint

material —\

Fence(see note 4)

—

N 2| Elev. shown
‘\/@_\ s| on plans
Q' ™ =
7 =
N | 25 2 74

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

I'Width shown on plan |

N

TYPICAL SECTION

102mm (4") dia. plastic weep

508mm (

~—152mm (6")

holes @ 3.05m

(10) C.C.

ra IllS—\

A76m3n - \3‘//&/

Optional Construction Joint

[<—13mm (1/27)

(

38mm ——__|

(1-1/2")

EXPANSION JOINT

NOTES

i

DETAIL A

4.76mm (3/16")
Premolded Joint
Material or
3.20mm (1/8")
Sawed Joint

——25’5nm
(1"

——

152mm (4") dia
plastic weep

holes @ 3m (10')
0.C.

WEAKENED PLANE JOINT
CONTINUOUS DRAIN

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
Expansion joints shall be placed at all changes of section and

(15).

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.

= &
)'See Detail A

% When depth exceeds

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

305mm (1ft.) min.

25.4mm (1") max.
graded filter material

6.35mm (1/4”) galv
wire mesh screen

Open Butt Joint
305mm (1) min.

£ 25.4mm (1") max.
~ graded filter material

N

ALTERNATE

LEGEND ON PLANS

4. Chainlink fence shall be as required by Agency.

5. Reinforcement shown is minimum.

isi RECOMMENDED BY THE SAN DIEGO
Revision 1Byl Approved 1Date | o\ DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Kercheval [12/75
Add Metric T. Stanton [03/03
Reviewed T. Stanton | 04/06 MAJOR DRA|NAGE CHANNEL Chairperson R.C.E. 19246 Date
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NOTES

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

L = A
ELEVATION
____________ 1
I
I
|
Flow line of channel i
|
ek |
o . 1S -
z ol L]
_254mm (10)
min
SECTION A-A

1. Thickness and wall depth shall be as shown on plan.
2. Reinforcing in cut off wall shall be the same as that required in channel.
3. Concrete shall be 332 kg/M*—C-22Mpa (560—-C—3250).

152mm (67 ——‘ ‘«—

LEGEND ON PLANS

Revision |By| Approved Date | ¢\ \\ GO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval 12/75
Add Metric T. Stanton [ 03/03
Reviewed T stanton 047061 CUTOFF WALL FOR DRAINAGE CHANNEL

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE

Chairperson R.C.E. 19246 Date
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T 71
|l = ettt (O 5
I SIS E o 3
—————————— i L | 5
—q(— W /4 '
|
|

TN
PLAN
Ground line 1:1 Bevel
67
7
()%,

Rounded pipe ends,
See drawing D-61
6y

ELEVATION <

NOTES:

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

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

ZMaximum angle of

Direction of flow

LEGEND ON PLANS

- |
--------- st |
J |

""""" L--.

Revision |By| Approved Date | o\ \\ /GO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval 12/75

Add Metric T. Stanton |03/03

Reviewed T. Stanton |04/06 PIPE TO CHANNEL CONNECTION

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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NOTE:

a) Low flow channel
b) Filter blanket
c) Cutoff wall

Width shown on plan

SECTION

The following shall be as required by Agency:

|
Fence Fence
Compacted embankment
| Width shown on plan |
N ‘
N} .
A\ = Elev shown
KW\ e\ E on plans
A S @
N4 =5
= = a
- S S
' S5 RS
N %
NigdeYaerl .
uﬁ%% SSPRESTT \—457mm (18”) min
NN T NN v//‘v,‘\;}(in(.’.‘u
610mm SR
» . O\.‘\”a’.. .
(2') min) PRI Selected rock slope protection
| -\-\{‘«.y;_' A . t
per Agency requirements

d) Fence
LEGEND ON PLANS
LSRR RAARS RAARS AN
Lovoabvvnabvvna by
isi RECOMMENDED BY THE SAN DIEGO
Revision By | Approved 1afe | 54N DIEGO REGIONAL STANDARD DRAWING REGIONALSTANDARDS COMMITTEE
ORIGINAL Kercheval[12/75
Add Metric T. Stanton |03/03
Reviewed T. Stanton |04/06 GRADED EARTH CHANNEL Chairperson R.CE. 19246 Date
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- ) . 152mm
._§ 305mm (127) - 610mm (24"min) | (6”)I
2 g
© 2
I= 305mm . 2
g (127) 762mm (30") min | <

| | g

Cut Slope
Cut Slope

37279kg/M-C—14—Mpa (470—C—2000)
concrete or 76mm (3") 17 Mpa (2500psi),
air placed concrete with
38mm (1-1/2") x  38mm (1-1/2")
17 gage stucco netting.

Bottom may be
rounded at the option
of the contractor.

TYPE A TYPE B
BROW DITCH
g g
_D- , ) 152mm S 1610 , . 152mm
5 E(S;%m:;: 1.42m (5') min (6" | e (zf)mirgl 914mm (3') min | (6”)
'%,‘ . - _— | g —t =‘
g | 2

Cut or Fill Slope

3" 470-C—2000 concrete or

3" 2500 psi, air placed concrete

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

Bottom may be rounded at
the option of the contractor.

TYPE C

TERRACE DITCH

NOTES

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.

TYPE D

LEGEND ON PLANS

_— =

Revision |By|Approved |Date

SAN DIEGO REGIONAL STANDARD DRAWING
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For cover less than 610mm
provide #13 (#4) @ 457mm
way & adjust quantities.

#13 (#4 spacers)

Provide paving notch when top is

or approach slab is used.

19mm (3/4") min. fillets

7l\ #13 (#4) Spacer Bars @

457mm (18") max.
Optional const. jt.

#13 (#4 spacers)

</

T3 S T3
"a” Bars ‘T
d00 =1
7] #13 (#4) Y1
25 | "d” Bars | 2
= | ——#16 (#5) ——
- "e” Bars
Tl s Invert Elev. I
© / #13 4
.2S "4" Bars .2S
1/4 12
o IR
\—"o" Bars

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

exposed and where P.C.C. pavement

221'5)3”) eq.

- Spacing in table
DETAIL "A”

® For reinforcement clearance, except
at bottom, see "Miscellaneous Details.”

For cover less than 610mm (2') Ts S Ts
provide #13 (#4) @ 457mm (18”) ea. way { 4
& adjust quantities. ! o !
Y A | #13 (#4) spacers*@ 457mm (18”)
L”X” | —#13 (#4) spacers
) E— ——— == ;E:_.: Construction joint
T —— = Tq? § Lé\ Provide paving notch
3 19mm(3/4”g min. fillets" ) El - ¢ when top is exposed and
| .25 |#13(#4 "d"BGF* 25 L u'E) ~ Eg where P.C.C. pover_nent
1 | 0 1 o1 O or approach slab is
U #13 (#4) Spacer BargfiA2-)— 7 used.
@457mm (18") max. [ T —#19 (#5) "¢” Bars
= Invert Elev. See Det. "A” [} 152mm (6"
il /2s  #13(#4)"d"Bars\ 25 [p4ll— Optional const. jt.
——1b 4 | 610mm (24”) dia.
W | aze 12 ([ I Tisomm (&)
T === N
= % % \#13 (#4) spacers
51mm (2°) Cl. 4o L"(:1" Bars #13 (#4) spacers @ 457mm (18”)
TYPICAL SECTIONS 2.13m (7’) THRU 3.66m (12") SPANS
L < 4 a 4 .4.4 L = I-Ii>j' o 4 q :1
_ | Invert Elev. |. - T . 5 VT : SIOP:}a 4:1
| D) ~ 1R G g L4 ==l
f FLAT INVERT —f_ V INVERT —f_TRAF’EZO|DAL INVERT
ALTERNATIVE INVERTS
(When shown)
isi RECOMMENDED BY THE SAN DIEGO
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