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= &——==I1 SLOPE FLOOR 12:1 F N ABOVE INVERT
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T T = 30 D[LAP (TYP)
Y IS DETERMINED BY PIPE SIZE: 4’ MIN, 8 MAX 4‘ |
Tl 41 T R
SECTION C-C SECTION A-A

NOTES

1.SEE D-11A, D—-11B, & D-12 FOR ADDITIONAL NOTES AND DETAILS.

2.TYPES ARE DESIGNED ON PLANS AS FOLLOWS: A (NO WING), A—1 (ONE WING), OR A-2 (TWO
3.EXPOSED EDGES OF CONCRETE SHALL BE ROUNDED WITH A RADIUS OF 1/2”.

4.STEPS SHALL BE INSTALLED WHEN V EXCEEDS 4'. SEE 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
7.PROVIDE 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.

WINGS).

LEGEND ON PLANS

]
ADJOIN. Ol

9.MAINTAIN 1-1/2" CLEAR SPACING BETWEEN REINFORCING AND CONCRETE SURFACE UNLESS OTHERWISE NOTED.
10.IF REQUIRED BY LOCAL AGENCY, EXTEND TOP SLAB STEEL REINFORCEMENT 12" INTO ADJACENT SIDEWALK.

11.ELEVATIONS SHALL BE SHOWN ON PLANS WHERE INDICATED BY "O" SYMBOL.
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ND COVER
. #4 1 AROUND OPENING SEE D—12 FOR
! TRANSITION TO NORMAL CONTINUOUS GALVANIZED
=1 CURB HEIGHT IN 10° STEEL FACE ANGLE AND
N T :' WING, WHERE ON BOTH SIDES UNLESS PROTECTION BAR
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% —
[ /— OPTIONAL CONSTRUCTION | ELE?,S)F%QSEMENT
" JOINT 6” MIN ABOVE INVERT nf y ~
= —SLOPE FLOOR 12:1 1 _r R
|| TOWARDS OUTLET E—] ; + [\—— OPTIONAL
T 30 D LAP (TYP) — j CONSTRUCTION
. . —— < JOINT 6” MIN
Y IS DETERMINED BY PIPE SIZE — 4 MIN, 8 MAX , ABOVE. INVERT
)-4 T X (4 MIN) T30 b e (TYP)
SECTION C—C 30 D LAP (TYP (SEE NOTE 1)
NOTES SECTION A-A
1. SEE D—11A, D—11B & D—-12 FOR ADDITIONAL NOTES AND DETAILS.
2. TYPES ARE DESIGNATED ON PLANS AS FOLLOWS: B (NO WING), B=1 (ONE WING) or B—2 (TWO WINGS).
3. MAINTAIN 1-1/2” CLEAR SPACING BETWEEN REINFORCING AND CONCRETE SURFACE UNLESS OTHERWISE NOTED.
4. STEPS SHALL BE INSTALLED WHEN V EXCEEDS 4’. SEE D—11A FOR DETAIS.
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 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. IF REQUIRED BY LOCAL AGENCY, EXTEND TOP SLAB STEEL REINFORCEMENT 12” INTO ADJACENT SIDEWALK.
10. ELEVATIONS SHALL BE SHOWN ON PLANS WHERE INDICATED BY "O” SYMBOL. LEGEND ON PLANS
11. IF REQUIRED BY LOCAL AGENCY, ENLARGE CURB INLET TOP TO WIDTH OF ADJACENT SIDEWALK (X + 2T

SEE M-2 FOR
MANHOLE FRAME

NOT TO EXCEED 5'-6") BY LENGTH OF INLET INCLUDING WING(S).

REINFORCING STEEL SHALL BE

EXTENDED ACROSS ENLARGED TOP TO CLEAR DISTANCES SHOWN.
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SEE D-12 FOR
CONTINUOUS GALVANIZED

A‘] SEE D-15 & D-15 FOR STEEL FACE ANGLE AND
FRAME & GRATE DETAILS PROTECTION BAR
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A ON PLANS D
T OPTIONAL CONSTRUCTION . @ |
= JOINT 6" MIN ABOVE ' ul
30 D [LAP (TYP SLOPE FLOOR 12:1 INVERT L—r - e e
| TOWARDS OUTLET 30 D|LAP (TYP)
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SECTION C-C _
NOTES SECTION A-A
1. SEE D-11A THROUGH D—15 FOR ADDITIONAL NOTES AND DETAILS.
2. TYPES ARE DESIGNATED ON PLANS AS FOLLOWS: C (NO WING), C—1 (ONE WING) or C—2 (TWO WINGS).
3. EXPOSED EDGES OF CONCRETE SHALL BE ROUNDED WITH A RADIUS OF 1/2".
4. STEPS SHALL BE INSTALLED WHEN V EXCEEDS 4. SEE 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. PROVICE 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 1-1/2" CLEAR SPACING BETWEEN REINFORCING AND CONCRETE SURFACE UNLESS OTHERWISE NOTED.
10. WHERE INLET IS TO BE CONSTRUCTED ON GRADE AND CONCRETE APRON PER D—03B IS REQUIRED,
LIFT DOWN—GRADE END OF GRATE AS SHOWN ON D—03B.
11, IF REQUIRED BY LOCAL AGENCY, EXTEND TOP SLAB STEEL REINFORCEMENT 12
INTO ADJACENT SIDEWALK.
12, ELEVATIONS SHALL BE SHOWN ON PLANS WHERE INDICATED BY "O” SYMBOL. LEGEND ON PLANS
13. DIAMETER "D” SHALL BE 24” MAXIMUM; FOR LARGER DIAMETER PIPES THIS
DRAWING MUST BE MODIFIED.
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NORMAL CURB FACE

10 VARIBLE CURB_OPENING
12” TYPE C—1 TOP OF
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VARIABLE CURB OPENING

10’ 10" |
CURB FACE
| NORMAL GUTTER GRADE NORMAL CURB FACE
‘ _\
SECTION A-A

K:J curB LINE

NOTES

1. CURB AND APRON TO BE MONOLITTHIC POUR.

2. USE OF FALSE HEADER AT VALLEYS AND SLOPE
BREAK LINE IS OPTIONAL.

3.

4. CONCRETE SHALL BE 520-C-2500.

MEET NORMAL CROWN
OR EXISTING PAVEMENT
SECTION B-B

EXTEND VERTICAL STEEL FROM INLET STRUCTURE INTO
CONCRETE APRON AS SHOWN ON SECTION B-B OF D-03A.

LEGEND ON PLANS

_
L
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SEE M—2 FOR MANHOLE
FRAME AND COVER

SEE D-11A & 11B FOR ADDITIONAL NOTES AND DETAILS.

WHEN V EXCEEDS 4’ STEPS SHALL BE INSTALLED. SEE D-11A FOR DETAILS.
EXPOSED EDGES OF CONCRETE SHALL BE ROUNDED WITH A RADIUS OF 1/2".
CONSTRUCT OPENINGS ON BOTH SIDES UNLESS OTHERWISE SHOWN ON PLANS.
MAINTAIN 1-1/2" CLEAR SPACING BETWEEN REINFORCING AND CONCRETE SURFACE.
INSTALL 1" STEEL PROTECTION BAR ACROSS OPENING.

DIAMETER "D” SHALL BE 18" MAX, FOR LARGER DIAMETER PIPES THIS DRAWING MUST
BE MODIFIED. PIPE DIAMETERS TO BE SHOWN ON PLANS.

IF CONSTRUCTED ADJACENT TO SIDEWALK, THE SURFACE OF THE TOP SLAB OF THE
CATCH BASIN SHALL MATCH THE SIDEWALK SLOPE AND FINISH.
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” 3' ”
p— 6 L | 6 | —
| | NOTES
- ! 1. SEE D—11A AND D-11B FOR ADDITIONAL
[ r NOTES AND DETAILS.
| 4_844 | 2. STEPS SHALL BE INSTALLED WHEN V EXCEEDS 4'.
1\ AROUND PIPE ===t=+ SEE D-11A FOR DETAILS.
I C = 3. MAINTAIN 1-1/2" CLEAR SPACING BETWEEN
i 4@ 19" ket = REINFORCING AND CONCRETE SURFACE.
OPTIONAL l BOTH WAYS = 4. INCREASE IN ALLOWABLE DEPTH SUBJECT TO APPROVAL
g&“?TFéHCJmN | « L 2 BY LOCAL AGENCY.
ABOVE INVERT o AR 5. SECTION A—A SHOWS 3 SIZES AND SHALL NOT IMPLY THAT
[ | ! AN INTERIOR WALL IS TO BE BUILT FOR THE STRUCTURES
_ L N/ Fe=t=ts WITH DOUBLE OR TRIPLE FRAME AND GRATE.
SLOPE FLOOR 12:14—~r | 7N\ >( I 3 6. ESPOSED EDGES OF CONCRETE SHALL BE ROUNDED WITH
TOWARDS OUTLET o ] RADIUS OF 1/2"
_-— . . - -
T~ 7 gEaTGFg:éTLE ISYEZES AS FOLLOWS: SINGLE G—1, DOUBLE G-2
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SEE D-13 AND D-15 FOR
FRAME AND GRATE DETAILS
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OPTIONAL >_# R | | ROUNDED PIPE ENDS, SEE D-61
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CONSTRUCTIONN L—a | P
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' g } 300D
2'=11” SINGLE G-1 AP
(TYP)
5' DOUBLE G-2
7' TRIPLE G-3 LEGEND ON PLANS
SECTION A-A ———3
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2-§4 BARS T =7
It Tl—
#4 BARS D1 !
PLACED DIAGONALLY —— =
A 1 _4_| SN A
L D2 ; g J -
A=
| W— P
#4 @ 8" BOTH WAYSs —|[ !""!*L b =
BEND DOWN [
15" (TYP) BLAN
TYPE | PIPE DIAMETER (D1) X ( Y ) (z )
SEE NOTE 8) | (Max
A UP TO 39" 4 4 6’
A 42" TO 48” 5 4 6
A 51" TO 60" 6 4 6
A7 63" TO 66" 7 4 7
A8 69” TO 78" 8’ 4 8
21!
— — SEE M—3 FOR MANHOLE
BEFsD" [z%\('\g; j}\ 18" —_ » FRAME AND COVER
© 1
f ] = | SEE D-11A FOR STEP DETALS
3 /
3 e
DIAGONAL BARS . ROUNDED PIPE ENDS. — 4—#4 AROUND PIPE
2-#4 BARS - SEE D—61 r - >
] N

ELEV SHOWN
ON PLANS %Q‘

TOWARDS OUTLET

OPTIONAL CONSTRUCTION JOINT
6" MIN ABOVE INVERT
/SLOPE FLOOR 12:1

I-v—v—_.o o —v—v =
[=——=130 D LAP (TYP)
—T T~
X
SECTION A—A LEGEND ON PLANS
NOTES ==[oF=
1. SEE D—11A AND D—11B FOR ADDITIONAL NOTES AND DETAILS.
2. CONCRETE BASE SHALL BE 560-C-3250.
3. ALL PRECAST COMPONENTS SHALL BE REINFORCED WITH 1/4” DIAMETER STEEL, WOUND SPIRALLY ON 4’ CENTERS.
4, ALL JOINTS SHALL BE SET IN CLASS C MORTAR.
5. MAINTAIN 1-1/2" CLEAR SPACING BETWEEN REINFORCING AND CONCRETE SURFACE UNLESS OTHERWISE NOTED.
6. EXPOSED EDGES OF CONCRETE SHALL BE ROUNDED WITH A 1/2" RADIUS.
7. MANHOLE COVER TO BE MARKED "STORM DRAIN”.
8. MODIFICATIONS TO ™Y” DIMENSION IS REQUIRED IF PIPE (D2) EXCEEDS 39”.
9. IF CONSTRUCTED ADJACENT TO SIDEWALK, TOP OF MANHOLE AND SLAB TO MATCH SIDEWALK SLOPE AND FINISH.
isi RECOMMENDED BY THE SAN DIEGO
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#4 @ 6" OC #4 BARS PLACED DIAGONALLY

i

45

|
===

X
=2

|
=

TYPE | PIPE DIAMETER (D1) | X Y z
B5 UP TO 51" 5 Iy 5
B6 54" to 60" 6 Iy 6
63" t 69" , , i
B7 _° 7 7 * 7 SEE M—3 FOR MANHOLE
B8 72" to 81 8 4 8 FRAME AND COVER
B9 84" to 90" 9’ Iy 9
= >
S
SEE D-11A FOR
STEP DETAILL "
NOTES ‘ mg
1. SEE D-11A & D—11B FOR - °I8
ADDITIONAL NOTES AND DETAILS. ™~
2. ALL JOINTS SHALL BE SET IN ‘
CLASS C MORTAR. BEND DOWN — — =
3. ALL PRECAST COMPONENTS 15" (TYP)
SHALL BE REINFORCED WITH
1/4" DIAMETER STEEL WOUND -4—#4

ROUNDED PIPE

ENDS SEE D—61\ AROUND PIPE

SLOPE FLOOR 12:1

SPIRALLY ON 4" CENTERS.
4. MAINTAN 1-1/2" CLEAR

L
SPACING BETWEEN REINFORCING ELEV SHom | TOWARDS OUTLET
AND CONCRETE SURFACE. 7 o2
5. CONCRETE BASE SHALL BE ON PLANS —}
560—C—23250. NG
6. EXPOSED EDGES OF CONCRETE

SHALL BE ROUNDED WITH A
1/2" RADIUS.

7. MANHOLE COVER TO BE
MARKED "STORM DRAIN".

4

8. MODIFICATIONS TO "Y" DIMENSION SECTION A-A

REQUIRED IF PIPE (D2) EXCEEDS 39" LEGEND ON PLANS
9. IF CONSTRUCTED ADJACENT TO SIDEWALK,

TOP OF MANHOLE TO MATCH SIDEWALK SLOPE. = ok =
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NOTES

—_

SOk wN

4
1

&1 18" MAX (TYP) o

1 |—1-1/2" CR (TYP |
e — o6& 9o —eo e

2" (TYP)J -

TYPICAL BOX SECTION

—1-1/2"
x

TS

A APPROVED STEEL REINFORCED
7 POLYPROPYLENE STEP

STEP DETAIL

. CONCRETE SHALL BE 560-C-3250 UNLESS OTHERWISE NOTED.
REINFORCING STEEL SHALL COMPLY WITH THIS DRAWING (D—11A AND D—11B) 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.

7. DEPTH V IS MEASURED FROM THE TOP OF THE STRUCTURE TO THE FLOWLINE OF THE BOX.
8. WALL THICKNESS AND REINFORCING STEEL REQUIRED MAY BE DECREASED IN ACCORDANCE WITH TABLE ON D-11B.
9

WALL THICKNESS SHALL BE STEPPED ON THE OUTSIDE OF THE BOX.

10. WHEN THE STRUCTURE DEPTH V EXCEEDS 4', STEPS SHALL BE CAST INTO THE WALL AT 15" INTERVALS FROM 15
ABOVE FLOOR TO WITHIN 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, 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.

SEE TABLE ON D-11B FOR HORIZONTAL

e _0o e o _o o_l: AND FLOOR REINFORCEMENT
| VERTICAL REINFORCING #4 @
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BOX SECTION REINFORCEMENT
(HORIZONTAL AND FLOOR)
MA))((IMgh; SYPAN DE\F;TH THICi_(I_NESS Hggﬁ%fg;ﬁ';? ;LZOEOR
AND_SPACING
3 10 4 #4 @ 18"
#-1" 10 7’ ¢ 6” #4 @ 12"
7-1" 10 & #4 @ 8
3 70 4 44 @ 18"
4-1" 10 5 #4 @ 127
£-1"T0 & 6”
5—1" T0 6’ #4 @ 8
6'—1" T0 & #4 @ 6"
3 TO 4 6" #4 @ 15"
£-1" 10 5 g1 10 12" #4 @ 12"
5—1" T0 6’ 8" #4 @ 8"
6—1" T0 & 44 @ 6"
3 T0 4 #4 @ 127
£-1" 10 5 #4 @ 12"
5-1" 70 6 121" 70 16’ 8" #4 @ 8"
6—1" 10 7’ #4 @ 6"
7-1" 10 8§ #5 @ 8
3 70 4' 8” #4 @ 12"
#-1" 10 5 #4 @ 127
5'-1" 70 6’ 16'=1" TO 20’ 10" #4 @ 8"
6—1" 10 7’ 44 @ 6"
7-1" 10 8 #5 @ 8
3 70 4 8” #4 @ 127
£-1" 10 5 #4 @ 127
5—1" T0 6’ 20'=1" TO 24’ 10" #4 @ 8"
6—1" 10 7’ #4 @ 6"
7-1" 10 & 12 #5 @ 8
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. < 1/4 i
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_ 3 E
=
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1/2” @ ANCHOR BAR ) ; L Y
@ 3 0C MAX © 17 a4 g ” —
PROTECTION o, =~ <,\1/z-”~ RADUS L
" BAR T ) < N
3" RADIUS ——— , L, o e
) S 4% § y
. v <
4. g a
) no
o x 1”9 SUPPORT BOLT
< o
'A. AQA' 4 :. g4
AT L
"
6" 12"
NOTES

1. FACE ANGLE SHALL BE CAST CONTINUOUSLY INTO STRUCTURE FOR THE ENTIRE LENGTH "L".
2. AL EXPOSED METAL PARTS SHALL BE HOT-DIPPED GALVANIZED AFTER FABRICATION.

3. WHEN CURB INLET OPENING HEIGHT (H) EXCEEDS 6", INSTALL 1”¢ STEEL PROTECTION BAR. STEEL PROTECTION BAR SHALL
BE EMBEDDED 8" INTO CURB INLET.

4. INSTALL ADDITIONAL BARS AT 3-1/2" CLEAR SPACING ABOVE FIRST STEEL PROTECTION BAR WHEN OPENING EXCEEDS 13"

5. WHEN CURB INLET OPENING LENGTH EXCEEDS 8’ INSTALL 1"#¢ STEEL SUPPORT BOLTS SPACED AT NOT MORE THAN 5' OC.
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] 3/16" ~ 3/16" A

4 = ™ o

/
| |
3"
3-5 3/8"
A=
PLAN
L
n % - - 7 n
3/16” (TYP)
%
1 __:/\1 /2" ¢ ANCHORS
4" 21: |
1
HOT-DIP GALVANIZE ALL PARTS AFTER FABRICATION.
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5-5/8" 4" 3/8” ¢ ROUND BARS
L | |
I e

i 7

A A

2 1/2°x 3/8"
END BARS

1'-11 5/8"

1-7/8" —=| |~
~— 9/16
[vv}
L
|
|

3-1/2" x 3/8" BARS —3/16” FILLET WELD FULL
DEPTH EACH SIDE ON

34 OUTSIDE BARS & EVERY
THIRD INTERNAL BEARING
TERMINAL BAR
PLAN
3/8" 0 1/8" ,
ROUND BARS />‘$—<(TYP) 7/16
N i
O O

3-1/2"
|
|

|

11l

2-1/2" x 3/8”—/4

END BARS 2-1/2" x 3/8" S
END BARS
SECTION A-A SECTION B-B

NOTES
1. HOT-DIP GALVANIZE ALL PARTS AFTER FABRICATION.

2. DIMENSIONS ARE TO CENTERLINE OF BARS UNLESS OTHERWISE NOTED.
3. NOT TO BE USED IN PEDESTRIAN AREAS.
4. WEIGHT: 200 POUNDS +/-.
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OPTIONAL
SPLICE

PUNCH 1” HOLE IN CSP.
PLACE PIPE SO BARS OF
GRATE WILL BE PARALLEL
WITH MAIN SURFACE FLOW.

N A
N
YT |3/4” ¢ ROD 3
SZ9 |x 1-1/2" LUG
+ 7.0 |WELDED TO GRATE / (SEE NOTE 2)
. Z9 -—
NE%
lhm=
2
so - ~ Tg
Join to CSP 2 dia base "
SECTION A-A
TYPE A
F
1-3/16" |—1 -9/16”
1/4” CHECKERED PLATE\\_‘ :
< < 3/4"

2-1/2"

g |

V PUNCH 9/16” @

/ s HOLES IN ANGLE
L3” x 2-1/2" x 3/8" I:

F

DETAIL *‘B”

NOTES
1. ALL COMPONENTS SHALL BE GALVANIZED.

2. INLET AND OUTLET PIPES SHALL BE SET AT FACTORY

AND POSITIONED AS SHOWN ON PLANS.

SEE D—17B FOR LADDER AND STEP DETAILS.
SEE D—17A FOR ADDITIONAL GRATE DETAILS.
GRATE TO BE PROVIDED WHEN SPECIFIED.

ISR

OTHERWISE APPROVED BY AGENCY.

3" x 1/2" BARS

CAULK SEAL

INLET PIPE

FIELD JOINT

GRATE DETAIL SHALL BE AS SHOWN ON D—17A UNLESS

SEE DETAI

L3 x 2-1/2" X
3/8” RIVET, SPOT OR TACK
WELD AT 1/8 POINTS

OR BETTER TO CSP

C

3/8" RIVETS, SPOT OR
TACK WELD AT 1/8

éj_
/’POINTS OR BETTER

L ::An
_\INSIDE ¢ = 3

]| -SEE DETAL “B”

4" ° o L3
8" (SEE SECTION A-A
FOR BOTTOM DESIGN)
SECTION C-C
TYPE B
1/2" R
1/2” @ MIN.

SLOT 3/4" x 2-1/4"—

T

ZS/B" RIVETS, SPOT OR TACK
WELD AT 1/8 POINTS OR BETTER

N~

SECTION F-F
1/2" ¢ x 3"

s, . /r9/16” 8 HOLE IN ANGLE
~ SLOT 3/4” x 2"
s /—1 /4" CHECKERED PLATE
_+_|\V E |[| 3 ;;Q
hj v d
/8"

TACK WELD 18" OF 1/4”
HEAT—-TREATED CHAIN TO

FRAME AND COVER
(SEE NOTE 5)

3/8" RIVETS, SPOT OR TACK WELD AT
1/8 POINTS OR BETTER

DETAIL “‘A”
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3/16”

2-1/2"

oo e
__“ AT TS
PROVIDE fin
CROSS BARS I \
OPTIONAL SPACING | G 24 i
4" 0R 6 \ 2
\ » "
EEA Ly 3" 3/8” BARS
L L3 x 2-1/2" x 3/8"
SEE DETAIL A
27 CLR—-I I-—
5
N
GRATE DETAILS
» 2" CLR .
L3" x 2-1/2" x 3/8" ZOFQ/?» (’B\ JE? P 1/2
ORL 3" x 3" x 3/8" [~ }1/4 CIR e “T R § E §/
STANDARD END FINIS\H“ X FILLET N
LUG 3/‘%’,’, o x O1LE1'/N2”ﬁ_V ; 2" MIN.— ——3/8"
TO RECEVE LUG 1/4" (TYP) SECTION B-B

2”

ALTERNATIVE CAST NODULAR IRON GRATE
OR CAST STEEL GRATE

DETAIL A

:_[%3/8” )

| Po—p—<1/8 7
3/8” ¢ CROSS BARS MAY BE FILLET WELDED,
RESISTANCE WELDED OR ELECTROFORGED TO
BEARING BARS.

CROSS BAR DETAIL TYPE
WELDED STEEL GRATE

CROSS BAR DETAIL
ALTERNATIVE CAST NODULAR
IRON GRATE OR CAST STEEL GRATE

GRATE BAR SPACING TABLE

Y

NO. OF| CLEAR BAR X . -

TYPE 4 6
BARS | SPACING SPACING SPACING
WELDED STEEL| 15 2" 9/16" 3-3/4" 5-3/4"
CAST 13 2 2-1/8" | 3-3/4" 5-3/4"
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2-1/2" x 3/8"
RALS — f

GRIND ALL EXPOSED
CORNERS 1/4” RADIUS

x 1/4” x 6" PLATE WASHER

WITH 7/8” @ HOLE

BRACKETS @ 10" OC MAX 4-1/2" x 1/4”
BENT PLATE 5/8” @ HOLES IN BRACKET AND
RAIL FOR 1/2” ¢ BOLTS

7/8” ¢ HOLE
IN BRACKET
_ _ n
] Hl e 1 b
—+ I
: &
D
1’=4” MIN 17 o
: 4
1/8" 3/16” A ]
74 \ 174 i ~
~ 4
- 1/2" GAP i |g” (B =
- ¢ el
1 . ==
[ ] (DT
q e N ‘
RS
~ Y
q " > -+— A
115 Ell ‘Ot
3/4” OR 1' o
GALVANIZED STEEL RUNGS SIDE
FRONT VIEW
1 & HOLES 3/4” ¢ BOLT
IN PIPE

LADDER DETAIL
H=5" OR GREATER

3/47 —P~
- :
M
%P
3/4" ¢

2 HOLES SLOTTED 5/8”" x 17
FOR 1/2” ¢ BOLTS

2 HOLES 5/8” @ FOR
1/2” ¢ BOLTS

Splice Plate
2-1/2" x 3/8” x 10"

VIEW

2" x 3/16" x 2" PLATE WASHER

5/8” ¢ HOLES
FOR 1/2" ¢ BOLTS

GALVANIZED E)LATE L

NOTE STEEL STEP 2-1/2" x 3/8" x 1

SEE NOTE 3 ON D-16 FOR STEP DETAIL

LADDER REQUIREMENTS. H=3’_6” TO 4’_11”

isi RECOMMENDED BY THE SAN DIEGO
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6” PCC 2’ MlN

| |
PLUG OR | |
METAL CAP

12" MIN

f
TEE—SAG CONDITION

6" MIN
PCC
SEE NOTE 8 STANDARD BAND
FLBOW OR TEE BAND PLUG
OVERSIDE DRAIN /4" ¢ GALVANIZED PIPE
£ RISER ) 0.079" SQUARE SHEET
CROSS BAR SPACER 316 0.064
SEE NOTE 3—\E’AVEMENT SURFACE—\ / —| |— _ TACK WELD
) ) a 2 / NOTE:

3/16" x 1-1/2 ] 2 —Ts52 —L D" FQUALS NOMINAL

FILLET WELD { +—BEARING . g% o 5 1_ N PIPE DIAMETER

BAR © nQ w=
] | 9~ SEE NOTE 4 _ ey 4
—_, | =& o PIACK WELD CRCULSR
& —] |~ | T SHEET
¥ D RUA SeEE
3/ ) SECTION E-E
— -—3/16
I—>E METAL CAP DETAIL
SECTION D-D NOTES
GRATE SLOT DETALL 1. DRAIN SEAMS MAY BE CONSTRUCTED BY RVETING OR RESISTANCE
) ylﬂ/ngFDWEEQGTH SPOT-WELDING, CONTINUOUS HELICAL LOCK SEAM OR HELICAL
2\ szt 3/16" un WELDING SEAM AT EQUAL CENTERS.
3 o 5 | @A CROSS BAR 2 EACH DRAN SECTION SHALL BE ASSEMBLED WITH STANDARD
£ /g o E COUPLING BANDS.
b —l C 3. CROSS BAR SPACER OF GRATE SHALL BE PRESSURE FUSED OR
1 { | PLUG WELDED TO BEARING BARS IN SUCH A MANNER AS TO

—_

........................................
...................................................................................

GRATE SLOT WELDING DETAIL

20" Unit
GRATE SLOT WELDED TO PIPE

T SRR T
AAAMNIHIMIDILLDIIY

GRATE SLOT DRAIN

DEVELOP THE STRENGTH OF THE CROSS BAR SPACER.

4. CROSS BAR SPACER (SECTION E-E) MAY DIFFER FROM THAT

SHOWN PROVIDED SECTION AREA IS EQUAL OR GREATER.

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

EXTREME TOP CORNERS OF THE BEARING BAR SHALL BE
1/2" IN 20,

7. INSTALLATION LENGTHS SHALL BE 10" OR MULTIPLES THEREOF.
8. EITHER FIELD JOINT SEALED WITH A PLIABLE MIXTURE OF SAND,

PORTLAND CEMENT AND EMULSIFIED ASPHALT (MIXTURE OF 1 PART
PORTLAND CEMENT, 3 — 5 PARTS SAND AND 1-1/2 PARTS SSI
EMULSIFIED ASPHALT), OR CONTINUOUS WELD.

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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CSP SLOTIED DRAN ,
GRATE GRATE
\ \ [ 4 MAX——] |— [
J—— 6  —
l T . " T\ 1"+ MAX
1 ! - 12 L /(SEE NOTE 1
. = e o [}
-1 P S T T
S e Y [72) [%2]
Z L] = . =
SQUARE WALL, [ - O o
CONCRETE PLUG, |- ' ;
METAL CAP OR
BAND PLUG

w4
v

SECTION A-A CSP INLET

CATCH BASINS
CSP SLOTTED DRAIN

i

% 1O

\

\

/
/
/
/
/
4

D+6"

1 z 45 ELBOW
SQUARE WALL, ¢ > o
CONCRETE PLUG, | ;. L ",
METAL CAP OR i
BAND PLUG :.; TL

B s T L ]

B | SECTION B-B SECTION B-B

(ALTERNATE)

INLETS
NOTES

1. EITHER FIELD JOINT WITH A PLIABLE MIXTURE OF SAND, PORTLAND CEMENT AND EMULSIFIED ASPHALT
(MIXTURE OF 1 PART PORTLAND CEMENT, 3—5 PARTS SAND AND 1-1/2 PARTS SSI EMULSIFIED
ASPHALT), OR CONTINUOUS WELD.

2. SEE D-18 FOR ADDITIONAL NOTES AND DETAILS.

3. SLOTTED DRAIN INSTALLATIONS SHALL BE ENCASED WITH 6" PCC 520—C—2500 ALL AROUND AND SHALL
BE POURED MONOLITHICALLY WITH THE CURB AND GUTTER.
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TOP OF AC DIKE

2 ROADWAY
o g SURFACE—\
E
3 % &BAst
: ’ I‘“w s 2" AC
5 5 =
= SECTION A-A
= TOP OF AC DIKE
2
z &
= |+ R
o |G >R
~ |5 TRANSITION FROM AC DIKE | 34" MIN |
e TO DITCH SECTION L | 5 |
) - - RS 5
3 R— A i " G
& —— 5
_I TRANSITION FROM AC DIKE
| T0 DITCH SECTION SECTION B—B
: TOP OF AC DIKE
PLAN
TYIZE B AC [))IKE A‘ 6" ‘ 3 ‘ .
PER G-5 r
N s
2K + )
S S L/% o4
2" AC
ALTERNATE SECTION B-B
NOTES

1. AC SPILLWAY MAY BE USED WHEN FILL IS 10" OR LESS,
AND WHERE FILL SLOPE IS 1-1/2:1 OR FLATTER.

2. USE 10" MIN LENGTH OF GUTTER TRANSITION ON EACH
SIDE OF DOWNDRAIN IN SAG CONDITION.

3. CROSS SECTIONAL AREA OF DITCH (SECTION B-B) MAY BE
TRAPEZOIDAL OR SEMI-CIRCULAR; SEMI-CIRCULAR SECTIONAL
AREA MUST PROVIDE AN EQUAL FLOW CAPACITY AS TRAPEZOIDAL.

LEGEND ON PLANS

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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21_1/211

—j ~—4” SHIPLAP

= ”

=z 0.64" GALVANIZED ] <

= CORRUGATED METAL % *‘ s E{

A = FLUME ANCHOR A o
-
L . 9 o/7| _4 - 0.109” THICKy
< =1 - ~Z | = GALVANIZED TAPER
N " RS
10° MAX ,
a = | | A
= TAPERED INLET ~ ANCHOR _1_/6*
| PLAN 1
L 0.109” THICK
WELD — GALVANIZED
BULKHEAD
1-1/2" FLANGE 1
GUTTER LINE TOP OF AC DIKE /
ROAD SURFACE TAPERED INLET 0.064” THICK
o ] ) GALVANIZED
5/16" x 3/4 5/16" GALVANIZED

SLOTTED HOLES FOR
GALVANIZED BOLTS

METAL BAND IN 3/8"
X 1" SLOTTED HOLES

“! ANCHOR
FLUME SECTION

SECTION A-A

ANCHOR
COLLAR OF 2" PIPE

WELD .o
oup BRAckET 7/ f’

DRILL AND TAP FOR
1/2" x 1-1/2" BOLT

/ Z /29 gt
FLUME
1-1/2" PIPE STAKE

6' LONG ON EACH SIDE OF FLUME

S FLATTEN OR POINT
NOTES ANCHOR—DETAIL

1. DOWNDRAIN FLUME MAY BE USED WHERE
FILL SLOPE IS 1-1/2:1 OR FLATTER.

2. USE 10’ MIN LENGTH OF GUTTER TRANSITION ON
EACH SIDE OF DOWNDRAIN IN SAG CONDITION.

3. ALL METAL PARTS TO BE GALVANIZED AFTER FABRICATION. SAG

TAPERED INLET

L 3-1/2" x 27
t x 1/4” MIN GALVANIZED
T A2 o Hoe

1-1/2

LEGEND ON PLANS

CONDITIONﬁ ﬁ
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#4 @ 6" 0C BOTH
YWAYS CONTINUQUS

#4@ 3 0C——

]
~l

#4 @ 6” OC BOTH
/ WAYS CONTINUOUS}

A TFH' -HH____ YA Y% NS __________I__i_' A
b Tl \ : \
o‘ i * :
_____ _|_|}|| ANCHOR@: zﬁ_g&r:lr%lhlmlc
£ [ Vv I _)
[T EREEEE A
4 x 3— g CURB LINE
DIMENSIONS SHOWN ON PLANS
PLAN :
4 g SEE ANCHOR
= [, #4+ @3 oC DETALL
MAY BE . 2" MANHOLE FRAME AND COVER, SEE M-2 ELEV SHOWN
OPEN 4" MIN |
CHANNEL #4 @ 3" OC TOTAL 4
NG 1-1/2"

REMOVE EXISTING
CURB AND GUTTER
AND CONSTRUCT
GUTTER MONOLITHIC
WITH CURB OUTLET

NOTES

2.
3.

D = INSIDE DIAMETER OF PIP

1. CONCRETE SHALL BE 560-C-3250.

E OR DEPTH OF CHANNEL.

SECTION TO BE SLOPED LATERALLY WITH TOP CONFORMING TO THE GRADES OF THE
EXISTING SIDEWALK AND CURB.

| = e e e e ok
e — e T /4717 SLOPE—__|
P | =~ S—ELev sHown " i
) & ON PLANS |
B )
SECTION A-A
L
#4 @ 6" OC BOTH WAYS 5
” » =
3" X 3" CONSTRUCTION JOINT %5 g . 2
Ll
311 —~ ~ A (&)
nim G2 T
iy W 5% 1 5 BAR
Il LR¥e G [ ey
= 4 ;,\ .4' e _ / —
3" LEG @ 90
|
10"
6:1 3’ 6"
ANCHOR DETAIL
SECTION B-B

AN
| 2-1/2" x 2" x 1/4"

x 4 GALVANIZED STEEL
ANGLE

LEGEND ON PLANS

. —

RECOMMENDED BY THE SAN DIEGO
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4. MANHOLE FRAME AND COVER MAY BE DELETED WITH OPEN CHANNEL.

5. TROWEL FINISH TOP SURFACE AND REPRODUCE MARKINGS OF EXISTING SIDEWALK AND CURB.

6. TROWEL FINISH FLOOR OF OUTLET.

7. PROVIDE 1/4” TOOLED GROOVE IN TOP SLAB IN LINE WITH BACK OF ADJACENT CURB.
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— GALVANIZED CHECKERED PLATE TOP

L

CONSTRUCT REFER TO CSP D72 SECTION C—C
PER RSD AND SECTION E-E FOR DETALS _
D=25A ‘of ANCHOR— |
I,L___
/ 1" SLOT FROM _
) EDGE OF PLATE
X A
oI
T X
3=1—MONOLITHIC
X GUTTER
X
1°¢ SLOT_FROM _
' EDGE OF PLATE
2’_10”
#4 @ 6" 0.C. BOTH CURB LINE
WAYS CONTINOUS LENGTH ON CURB OUTLET DATA TABLE
J\,
PLAN
REFER TO CSP D72 SECTION
CONSTRUCT E-E FOR ANCHOR DETAIL
PER RSD , B’ ELEV. SHOWN
D-25 |—>-C ON PLANS
. GALVANIZED CHECKERED _" ——1-1/2
PLATE_TQP | !

REFER TO CSP D72 SECTION C-C
FOR DETAIL. USE 3/8" X 3/4" 16

4 //\/

L’

17471 SLOPE

!
Lg%,

SECTION A’-A’

THREAD PER INCH STAINLESS BOLT

WITH 7/32

HEX KEY HEAD.

&£

—

3.5'

h
T

~—6

SECTION B'-B’

NOTES

1. CONCRETE SHALL BE 560-C-3250.

2.

THE EXISTING SIDEWALK AND CURB.

3" X 3" CONSTRUCTION

o

JOINT

f

REMOVE EX. C&G
AND CONSTRUCT
GUTTER MONOLITHIC
WITH CURB OUTLET

#4 @ 6” 0.C. BOTH WAYS

SECTION C'-C’

SECTION TO BE SLOPED LATERALLY WITH TOP CONFORMING TO THE GRADES OF
TROWEL FINISH TOP SURFACE AND REPRODUCE MARKINGS OF EXISTING SIDEWALK

3,
AND CURB.
4. TROWEL FINISH FLOOR OF OUTLET.
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#

A —=

\— SIDEWALK CUTS

|

| PROPERTY LINE ﬂ

GUTTER

CURB LINE

“ PROPERTY LINE
CURB LINE

4
L

DRAIN SHALL NOT BE CONSTRUCTED
WITHIN THE HATCHED AREA

BLOCK CORNER

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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6 1/2" MIN ¢ e
f I | AN R SA g

L SECTION
|
o
)
(@]

—_— PIPE TO BE FINISHED

b u S FLUSH WITH CURB

T 2\
6 1/2" |
Mlﬁ . : ; GUTTER
‘ > A .:. AA: =(\‘
SECTION B-B
APPROVED DRAIN PIPE SIZES
PIPE SIZE CURB HEIGHT AT CURB FACE

3 6" T0 8"

411 8"

6" 10”

NOTES . FZ’

1. PIPE SHALL BE ONE CONTINUOUS LENGTH FROM PROPERTY LINE TO CURB LINE.

2. MULTIPLE PIPES TO BE SET A MINIMUM DISTANCE OF D/2 APART (3 MAX).

3. CONCRETE SHALL BE 520-C-2500.

4. PIPE SHALL BE CIRCULAR RIGID PLASTIC OR APPROVED EQUAL.

5. CORING OF EXISTING CURB MAY BE USED AS AN ALTERNATIVE.

6. PROVIDE 1/4” TOOLED GROOVE IN TOP SLAB IN LINE WITH BACK OF ADJACENT CURB.
Revision |By| Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval [12/75

Edited T.R|T. Regello |10/15
Edited M.W[M. Widelski[10/18 SIDEWALK UNDERDRAIN PIPE
Reviewed |RP [S. Engeda |03/22
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|—>)>
L >

PLAN
SEE D-13 & D-15 FOR #4 TOTAL 4
TOP OF GRATE
ELEVATION SHOWN ~ FRAME AND GRATE DETAIL 40 12" 0C
ON PLANS #4e@ 12° o
1 F1 T : 3| (=
o o oL\ | LCHAWFER o
1 AP -] (TYP) XL 1 47 BEND DOWN
L i Z " il fo.{ 8" INTO WALL
> 37 FILLET ol 101/2" 10 1/2" 1
5 "1 ROUNDED PIPE ENDS, |
= SEE D-61 |
2 8 ] ELEVATION SHOWN /
Z ON PLAN |
12 N | l
e e e
— T |
, L1121
3-31/2 |
4-#4 AROUND
PIPE OPENING
SECTION A-A SECTION B-B
NOTES LEGEND ON PLANS
1. A TYPE | CATCH BASIN IS SPECIFIED FOR LARGE DIAMETER PIPES OR FOR .
HEAVY TRAFFIC LOADS (NOTES EXTRA STEEL REINFORCEMENT IN UPPER CORNERS). _ _ _ | HH
2. SEE D-11A & D—11B FOR ADDITIONAL NOTES AND DETAILS.
3. WHEN V EXCEEDS 4’, STEPS SHALL BE INSTALLED PER D—11A.
il RECOMMENDED BY THE SAN DIEGO
Revision_|By| Approved | Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Solomon |7/79 B
Edited T.R.| T. Regello | 10/15 Wa ot /02
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3/4” CHAMFER

P

| + | ki — + —+—+—+
Loy - | N N
LN nal NN
T T T 1 ML I T O
i D /1
] 4 — Ll-—3(1 MIN)
FRONT ELEVATION FRONT ELEVATION
SINGLE HEADWALL DOUBLE HEADWALL
9"—>ﬁ‘<—
ROUNDED PIPE ENDS, H Qy )
SEE D-61 » D
el
FLOWLINE ELEVATION L
SHOWN ON PLANS @3

NN

2

SECTION, SINGLE &
DOUBLE HEADWALLS

SINGLE DOUBLE

D H STEFL CONCRETE STEFL CONCRETE

L (POUNDS) &)YS L (POUNDS) &)YS
12’ 2-8 5 35 0.60 8 50 0.94
15" 211" 6 40 0.75 9-6" 60 117
18" 32 7 50 0.91 106" 75 1.35
2 35" 7-6" 60 1.02 -6 90 1.52
W 3-8 8-6" 75 1.20 126" 100 1.72
27 RTE 9-6" 85 1.39 14 115 2.00
30" £-2" 10’ 85 1.52 15’ 126 2.21
33 £-5" 1w 100 1.73 16’ 130 2.42
36 4-8 12 105 1.95 17 145 2.65
39 £17 17-6" 130 2.09 18 170 2.88
47" 5-2" 13-6" 140 2.34 19 185 343
45" 5-5" 14-6" 150 2.60 20 195 3.38
48" 5-8" 15 160 2.75 2r 200 3.64
51° 511" 16 180 3.03 26" 225 4.02
54" 6-2" 17 190 3.31 23-6" 240 4.30

NOTES
1. CONCRETE SHALL BE 560-C-—3250.

2. ALL REINFORCING SHALL BE #4 BARS. ALL VERTICAL
AND HORIZONTAL TIE BARS @ 18" MAXIMUM SPACING.
3. EXPOSED CORNERS SHALL BE 3/4" CHAMFERED.

LEGEND ON PLANS

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE
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S/2 (1" MIN) \

1 —lr—r—r—r

|

—

I

FLOWLINE ELEVATION
SHOWN ON PLANS

SECTION, SINGLE &
DOUBLE HEADWALLS

L

CSP: SINGLE DOUBLE
H L STEEL L STEEL
(NetEs) | (FT/N) | (FT/IN) | (POUNDS) COEETEL (Frm) | (PoUNDS) |CLERGTE

18xil | 2-7 | 5-6 57 0.64 g 52 0.91
21x15 | 211" | _6-6 45 0.80 10’ 60 1.22
24x18 | 32" | 7-6 50 0.96 | 11-6" 70 1.45
28x20 | 3-4" | 8-6 60 1.12 | 136" 30 1.76
35x24 | 3-8 | 10-6" 85 147 | 15-6" | 120 2.16
42229 | 4—1" | 12-6" | _110 1.76 18 145 257
49x33 | 4-5 | 14-6" | 130 2.26 27 170 3.13
57x38 | 4-10" |17 155 281 | 24-6" | 210 3.86
64x43 | 5-3 19 175 3.31 27 230 4.42
71x47_|_5-7" 21 195 3.81 30 255 5.09

NOTES
1. CONCRETE SHALL BE 560-C-3250.

2. ALL REINFORCING SHALL BE #4 BARS. ALL VERTICAL
AND HORIZONTAL TIE BARS @ 18" MAXIMUM SPACING.
3. EXPOSED CORNERS SHALL BE 3/4" CHAMFERED.

ELEVATION — SINGLE HEADWALL

LEGEND ON PLANS

Revision | By | Approved | Date SAN DIEGO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval [12/75
Edited T.R.| T. Regello [10/15
Fated W] M. Widelski [ 10/18 STRAIGHT HEADWALL - TYPE A
Reviewed [RP |S. Engedo |03/22]  (GORRUGATED STEEL PIPE - ARCHI
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3/4” CHAMFER

A | —  ——0/2 (" WN)

1.
2.

CONCRETE SHALL BE 560-C-3250.
EXPOSED CORNERS SHALL BE 3/4” CHAMFERED.

(3 SEE D-61 FOR
S ROUNDED PIPE ENDS
yZ \\\ yZ \\\
/ | \
T T Ii Ii a
\\s // \\M // T —
< FLOWLINE ELEVATION
SHOWN ON PLANS
L
A~
DOUBLE PIPE SECTION A-—-A
ELEVATION
A= 3/4” CHAMFER
L
A —~=—]
SINGLE PIPE
ELEVATION
SINGLE DOUBLE
D A B H L CONCRETE L CONCR
(C.Y) (C.Y.)
17 7 T 7 7 0.45 58" 62
15" 7 1" Py 5 0.63 71" 85
15 7 =7 76" 5 0.83 86 112
iy 76" 75" 56" ) 154 =7 2.0
307 76 T-q" 6 10 241 14-7" 3.26
367 3 7 7 17 374 17 5.05
NOTES LEGEND ON PLANS

Revision

By| Approved |Date
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SAN DIEGO REGIONAL STANDARD DRAWING
Kercheval [12/75

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE

Edited

T.R.| T. Regello |10/15

Edited

M.W, T. Regello |10/18 STRAIGHT HEADWALL - TYPE B

Reviewed
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A<—|

—| [=—s/2 (1" mn) {10 e p-e1 ror
2/ ROUNDED PIPE ENDS
. A~

1
s ‘rs\ - PR
_ \|

1 b = TS——FLOWLNE ELEVATION
= SHOWN ON PLANS
! -
A —=—
DOUBLE PIPE SECTION A-A
ELEVATION
A
3/4” CHAMFER |
L
A~
SINGLE PIPE
ELEVATION
SINGLE DOUBLE
CSP ARCH SIZE A B H - R - R
C. CY.
18" x 11" 2 1'-2" 3-11" 6 0.83 7-3 0.97
21° x 15" 2 -4 £-3 7 1.08 9-8" 1.46
24 ¥ 18" 7 =" 75 g 141 16" 1.98
28" % 20 76 = 57 g 1.97 176" 2.66
35" 1 2 76" 7 56" 10 2,56 15 3,60
NOTES LEGEND ON PLANS
1. CONCRETE SHALL BE 560-C-3250. o
2. EXPOSED CORNERS SHALL BE 3/4” CHAMFERED. —===
Revision_|By| Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE.
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1 — A - oow
I[:- i — \ AN 40 12" 0C iy
A ] \ > ¢ BOTH WAYS)
Nl X WA
A L g -
2" CLR [‘_ SECTION A-A
. W E N 4@ 12" oc
~lel >‘b BOTH WAYS)
U TYPE WING TYPE
PLAz; 8 .
[ 3/4° *II« 2-#4 WING_ WALL
- CHAMFER 55 ELEV SHOWN ON PLANS  REINFORCING
T (TYP)
o [Za N | il
o il /3 :
™ % M
AT 1] J
/ i | [+
ALTERNATE fo 1z oc L] )
. C BOTH WAYS)-”_" | —
B 1-fi4 6
ELEVATION SECTION B-—B ALT DETAIL C
DIMENSIONS SINGLE PIPE DOUBLE PIPE
0‘:, UTYPE | WING TYPE UTYPE |WING TYPE
PPE| L E F W JoONC.STEEL [coNC.ISTEEL| W [CONC.|STEEL [CONC. [STEEL
(o) [(Bs) | (cv) [(L8s) (o) [(tss) [ (cv) [iLas)
18 [2-31/8 (=3 [r-101/27 | 2 |05 | 35 |63 43 082| 53 {090 61
w |3-17/8 1= | 2-71/2" | 2-6" | 079 | 47 |0.93 ] 60 E 122] 73 136 | 86
w | 45 2oy |32 | 3 (o] 7 (1] e | B |16 100 [192] 123
3 011172 2-9" | -1 172" | 367|133 88 169|114 | =2 | 219|136 | 255|162

NOTES

1. CONCRETE SHALL BE 560—C-3250.

2. EXPOSED CORNERS SHALL BE 3/4" CHAMFERED.

3. MULTIPLE PIPES SHALL BE SET A DISTANCE OF D/2,
WITH A 1" MIN BETWEEN OUTSIDE DIAMETERS OF PIPES.

4. TOP OF HEADWALL SHALL BE PLACED APPROXIMATELY PARALLEL LEGEND ON PLANS
TO PROFILE GRADE WHEN THE GRADE IS 3% OR MORE.
5. SKEWED PIPES: DIMENSION W SHALL BE INCREASED IN WIDTH _
OR LENGTH DUE TO SKEW OR MULTIPLE PIPES. E——:@ ==
6. USE ALTERNATE DETAIL C FOR PIPE WALL THICKNESS GREATER THAN 3"
Revision By Approved Date RECOMMENDED BY THE SAN DIEGO
SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE

ORIGINAL Kercheval[12/75 =
Edited S.S| T. Regello | 03/11 WJ foa/ 2022

Edited T.R{T. Regello |10/15 WING AND U TYPE HEADWALLS Chairperson R.C.E. 52241 Date

Reviewed |RP [ S. Engeda |03/22 FOR 18" TO 36" PIPES DRAWING D_34
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>

\

NN\

11/2 -
CLR H N
I e N
U TYPE WING TYPE
PLAN B | VARIES | &
] 3 i
11/2%] . 45 @ 12" 2-#5
L < (BOTH WAYS) \\#5 @ 12
<C P
[ 3/4" = - — Lt
3"— CHAMFER
: () SECTION A-A \
2 M %
45 @ 12
(BOTH WAYS)
I—» B ! .
ELEVATION WG WAL
REINFORCING
| 8" |~—
;g °
| —
= - _l
- ' 'l
a [
' I
- I}
= /-}-L-
L1 AT
e LA,
\\ T
/ N ]
ALT DETALL C - ALT DETAL C
#5 @ 127
(BOTH WAYS) B—I l‘— LEGEND ON PLANS
NOTE SECTION B-B ] :@ ::@
SEE D-35B FOR DIMENSION TABLE AND GENERAL NOTES.
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TABLE OF DIMENSIONS AND QUANTITIES
FOR HEADWALLS SHOWN ON D-35A

NOTE: DIMENSIONS E AND L APPLY TO WING TYPE ONLY.

] DIVENSIONS SINGLE_PIPE DOUBLE_PIPE
oF U TYPE WING TYPE U TYPE WING TYPE
PPE | L E | F | W [ conc [sme | conc |swe | | conc | s [ con. | SR

(cY) (LBS) (cY) (LBS) (cv) (LBS) (cv) (LBS)
4" |3-11/8 2 ¥ 4 1.57 117 1.90 135 10' 2.69 190 3.16 214

48" £-6" | 2-6" | 3-9" | 4-6" | 197 153 248 184 (114" 343 252 4.06 288

5 |5-47/8"| 3 |4-6"| ¥ 24 190 3.07 46 |12-8| 424 319 5.06 368

60" |6-3 3/4"| 3-6" | 5-3" | 56" | 288 239 3.75 294 14 9.13 386 6.17 442

66" |7-21/2"| 4 6 6 3.38 294 4.52 356 | 15'-4" 6.08 454 1.20 516

727 (8-13/87| 46" | 6-9" | 6'=6" | 393 368 5.52 47 |16'-8" m 522 8.30 588

78" 9 5 | 7-6"| T 4.50 444 6.70 503 18’ 8.20 595 9.50 693

84" |9-10 3/4"| 5'-6" | 8'-3" | 7-6" | 5.2 540 8.15 619 [19-4"| 9.50 687 10.80 786

NOTES

1. SKEWED PIPES: DIMENSION W TO BE INCREASED TO TAKE CARE OF INCREASED WIDTH
OR LENGTH DUE TO SKEWOF MULTIPLE PIPES.

2. TOP OF HEADWALL SHALL BE PLACED APPROXIMATELY PARALLEL TO PROFILE GRADE
WHEN THE GRADE IS 3% OR MORE.

3. CONCRETE SHALL BE 560-C-3250.

4. EXPOSED CORNERS SHALL BE 3/4" CHAMFERED.

5

. MULTIPLE PIPES SHALL BE SET A DISTANCE OF D/2, WITH A 1" MINIMUM, LEGEND ON PLANS
BETWEEN OUTSIDE DIAMETERS OF PIPES.
6. USE ALTERNATE DETAIL C FOR PIPE WALL THICKNESS GREATER THAN 3". ::@ ::@
Revision |By| Approved [Date RECOMMENDED BY THE SAN DIEGO
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\ 3/4 D L/2 W
s 1 4 " ROUNDED PIFE ENDS
= 2
: M= |
7 F = il
= J.L{ \ N . H a
[ N\~ ||, = L
H —_— — I S A <o S 6"
CORNER STEEL @ T T 17 c? ' T 1d 4] 1
DETAIL » < » © 71/2" <] "
71/2 _.|_> §:<_|‘_7 1/2 ELEVAHO(;\IN S#&mg _.I_> 9" <_I'_7 1/2
2 2
ELEVATION SECTION
m
3’_4" 4)_10” 6’—4" 71_10" 9!_4!’
D H L/2 [ STEEL [CONCRETE | STEEL | CONCRETE | STEEL | CONCRETE | STEEL | CONCRETE | STEEL | CONCRETE
s) | vy | @s) | vy | Ws) | ©y) |ws) | ©y) | ws) | )
12" | 2-8" | 22=6" | 50 0.79 60 0.98 — — — — — —
15" |[2=11"| 3 55 0.91 65 1.11 — — — — — —
18" | 3-2" | 3-6"| 65 1.04 75 1.25 — — — — — —
21" | 3-5" | 3—9"| 75 1.15 90 1.36 — — — — — —
24" | 3-8" | 4-3"| 85 1.29 100 151 | 110 | 1.74 — — — —
27" |3=11"| 4#=9” | 90 144 | 105 | 167 | 115 1.91 — — — —
30" | 42" | & 95 155 | 110 | 180 | 120 | 205 | 135 | 229 — —
33" | 45" | 56" | 105 1.71 120 | 197 | 135 | 223 | 150 | 248 — —
36" |4-8"| & | 110 | 18 | 125 | 215 | 140 | 241 | 155 | 268 170 2.95
39" |4-11"|6=-3"| — — 150 | 228 | 170 | 2556 | 185 | 2.84 200 3.12
42" | 5-2" |6—9" | — — 155 | 242 | 175 | 276 | 190 | 3.05 210 3.34
45" | 5°=5" | 773" | — — — — 180 | 297 | 200 | 3.27 215 3.57
48" | 5°-8" | 7-6"| — — — — 190 | 313 | 216 | 3.44 230 3.75
51" |5-11"| & — — — — — — 220 | 3.67 235 3.99
54" | 6'=2" | 8'—6" | — — — — — — 235 | 3.91 250 4.24
NOTES

1. CONCRETE SHALL BE 560-C-3250.

2. ALL REINFORCEING STEEL SHALL BE #4 BARS. ALL VERTICAL LEGEND ON PLANS
AND HORIZONTAL TIE BARS SHALL HAVE 18" MAXIMUM SPACING
3. WHEN MULTIPLE PIPES ARE USED, THE DISTANCE BETWEEN PIPES SHALL BE D/2 (1* MIN). THE ;;;;;4?I
DIMENSION L/2 IS FROM THE CENTER OF THE PIPETO THE END OF THE HEADWALL AS SHOWN.
4. EXPOSED CORNERS SHALL BE 3/4” CHAMFERED.
isi RECOMMENDED BY THE SAN DIEGO
Revision_|By| Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Kercheval [12/75
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CORNER STEEL

-——9"

11_211

i
J—-ﬁJ—'

_..|
T

#

A

_10

DETAIL 71 /2”—Iil—7 1/2” ] 71 /2”—[_]—7 1/2"
, ELEVATION SHOWN
2 ON PLANS
ELEVATION SECTION
LENGTH OF W
osp e yoT g — T
As'fgé" H | Y/9 [STEEL [CONCRETE | STEEL |CONCRETE| STEEL |CONCRETE| STEEL| CONCRETE |STEEL | CONCRETE
wBs)| (cY) |ssy| (cy) |(.sy| (cY) [wes)| (c¥y |wes)| (Y.
18%11” | 2-7" [ 2-9"| 50 | o84 | 60 | 103 | 70 | 121 [0 | 139 |90 | 157
2%15” [2-11"| 3-3"| 60 | 100 | 65 | 118 | 75 | 138 [ 90| 158 |[100]| 177
24x18" | 3-2"|3-9"| 60 | 107 | 70 | 132 | 80 | 153 | o5 | 174 [110]| 194
28°x20" | 3-4"|#-3"| 70 | 126 | 80 | 147 | 90 | 168 |[100| 190 [115]| 211
35°%24” | 3-8" | 5-3"| 100 | 151 | 110 | 174 [ 120 | 197 |140| 220 [155| 242
429" | #-1" | -3 115 | 182 | 130 | 206 | 140 | 231 |155| 255 |[170| 283
49%33" | #-5"|7-3"| 130 | 212 | 145 | 237 | 155 | 264 |170| 290 |[185| 315
57°x38" |4=10"| &-6"| 145 | 252 | 160 | 279 | 175 | 307 |190| 335 |[205| 361
647xa3" | 5-3" | 96" | 185 | 289 | 200 | 311 | 215 | 348 |235| 377 [250 | 406
71%47" | 57" |10=6”| 200 | 325 | 215 | 356 | 235 | 38 |250 | 417 |270 | 448

NOTES

1. CONCRETE SHALL BE 560-C-3250.
2. ALL REINFORCING STEEL SHALL BE #4 BARS. ALL VERTICAL AND
HORIZONTAL TIE BARS SHALL HAVE 18" MAXIMUM SPACING.

3. WHEN MULTIPLE PIPES ARE USED, THE DISTANCE BETWEEN PIPES SHALL BE S/2 (1’
DIMENSION L/2 IS FROM THE CENTER OF THE PIPE TO THE END OF THE HEADWALL AS SHOWN.

4. EXPOSED CORNERS SHALL BE 3/4" CHAMFERED.

MIN). THE

LEGEND ON PLANS

Revision | By | Approved | Date SAN DIEGO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval [12/79
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——————— f
X X Q)
) AN e [T
N\ I
N o |
Q‘v
X / . | / gNEVPAI]_-,lA(l)\II\é SHOWN
|
______ |

R, f
STREAM BED

>_ ”
; [~10” MN
FACE ELEVATION SIDE ELEVATION
PIPE DIAMETER X Y z
12” 7O 24" 1 2’ 10”
21" 70 36" |17-67|2"-6"| 127
39” TO 48" 2’ 3 12"
51" 70 60" |2'-6"| 3 14"
63” & LARGER 3 3 14"
NOTES
1. USE A CURTAIN WALL AT THE END OF A CULVERT INSTEAD OF A HEADWALL WHEN IT
IS LIKELY THAT THE CULVERT WILL BE EXTENDED IN THE NEAR FUTURE, OR WHEN A LEGEND ON PLANS
HEADWALL IS NOT NEEDED TO RETAIN THE PIPE BACKFILL.
2. CONCRETE SHALL BE 560—C—-3250. zzooooh
3. KEEP THE PIPE—END CLEAR OF OBSTRUCTIONS TO PERMIT EASY PLACING OF CULVERT EXTENSION.
isj RECOMMENDED BY THE SAN DIEGO
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6x6 — W1.4 x W1.4 WWR—]

>
1.5D + 9"

-
|

1.5D + 9"

|_> c PLAN
LEVATION SHOWN |

6x6 — W1.4 x W1.4 WWR ON PLANS 6"—| |=—
50 W4 k |

- i
ot '
s -
//// \ \\ a
u%: : =
SECTION A—A MIN 6 AROUND
] " . INLET CONSTRUCTION ¢ »
o ) EXCEPT FOR :
= MULTIPLE PIPE
= V% INSTALLATIONS
2 o5 (SEE NOTE 1)

_L //’ NV |':': -
Pt e’ \ ::[r:
T | SEE NOTE 4 i
ﬂ- 1
|

! x6 — W1.4 x W1.4 WWR
| SECTION B-B

SECTION C-C

NOTES

1. WHEN MORE THAN ONE PIPE IS USED THE PROFILE VIEW SHOWN SHALLHOLD THE DISTANCE 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 (1" MINIMUM).

2. CULVERT SHALL BE CUT OFF EVEN WITH APRON SURFACE WHEN REQUIRED BY THE AGENCY. LEGEND ON PLANS

3. USE INLET APRON ONLY WHERE A FLARED END SECTION CANNOT BE UTILIZED. [ =

4. PLACE WEEP HOLES WHEN REQUIRED BY AGENCY.
Oiﬁé'fm By ﬁgfcr‘::il 1D2°/t§5 SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS. COMMITTEE.

)
Edited TR|T. Regello |10/15 W ; 3 /o022
Edited M.W] M. Widelski | 10/18 INLET APRON FOR CULVERTS Chuirperson\—,;%%ﬁzo Date
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2D OR 2W (MIN.)

10" MINIMUM
| 2D OR 2W

2D OR 2W

ELEVATION
SHOWN
ON PLANS

3D OR 3w
PLAN

CONCRETE

CHANNELﬁ

D MIN.

e a—
— ——

SIS N

2D OR 2W (MIN.)

SECTION B-B

UDDDD )

/ENDWALL (TYPICAL)

TABLE 7—1 (BELOW) PER JULY 2005
SAN DIEGO COUNTY DRAINAGE DESIGN MANUAL

RIP—RAP
THICKNESS
T (MIN)

DESIGN VELOCITY
(FT/SEC) *

ROCK
CLASS

6-10 NO. 2 BACKING 11T

10-12 1/4 TON 27 FT

12-14 1/2 TON 35 FT

14-16 1 TON 4.4 FT

16-18 2 TON 5.4 FT

* OVER 20 FT/SEC REQUIRES SPECIAL DESIGN

D = PIPE DIAMETER ¢
W = BOTTOM WIDTH OF CHANNEL

5T (MIN.)

4 BARS  _ FLOW

I =)
NNN = 6
7| =
o
—
ml ————— T a—. —
— )

| FILTER BLANKET
| MATERIALS(S)

[_1.5T (MIN.)

SSANANANA

SILL, CLASS 420-C-2000 CONCRETE

SECTION A-A

NOTES

1.

PLANS SHALL SPECIFY:

E\,]A_) ROCK CLASS AND RIP—RAP THICKNESS (T). T SHALL BE
LEAST 1.5 TIMES THE NOMINAL EQUIVALENT DIAMETER OF

STONE (ds) OF THE SPECIFIED RIP—RAP.

(B) FILTER BLANKET MATERIAL, NUMBER OF LAYERS AND

THICKNESS.

RIP-RAP SHALL BE EITHER QUARRY STONE OR BROKEN

CONCRETE (IF SHOWN ON PLANS). COBBLES ARE NOT

ACCEPTABLE.

RIP-RAP SHALL BE PLACED OVER FILTER BLANKET MATERIAL,

WHICH MAY BE EITHER GRANULAR MATERIAL OR NON-WOVEN

GEOTEXTILE FILTER FABRIC; MATERIAL AT WEIGHT SPECIFIED

IN PLANS OR SPECIFICATIONS.

SEE TABLE 200-1.7 IN THE SAN DIEGO REGIONAL

SUPPLEMENT TO GREENBOOK FOR SELECTION OF FILTER

BLANKET.

RIP—RAP ENERGY DISSIPATERS SHALL BE DESIGNATED AS

EITHER TYPE 1 OR TYPE 2. TYPE 1 SHALL BE WITH

CONCRETE SILL; TYPE 2 SHALL BE WITHOUT SILL.
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8" (TYP) ROUNDED PIPE r NOTCH 6"

—fe— ENDS PER D-61 ¥ L o5
F"_7/_ - T, - - -1
Ve TR B2
/ —]
|
t | 1NN
| I T
H 1 ~ =
| = =
PIPE COLLAR {14! 10 L BT NG
(SEE NOTE 5) | ", =
T T T -
EE NOTE 7, %
. b END SILL
Tw—1 -— 8"
L
NOTE: RIP—RAP NOT SHOWN. Tw

2—#4 REBARS HORIZONTAL AND = |
VERTICAL AROUND FENCE POST (TYP) L ,

PLAN ::::::5:d::::::
SEE NOTE 7 ] H 1:1 o
e A
2impes |G b . | _4/
— | o 4 x PIPE ¢
£ SEE NOTE 5[ ! (MN) | 3
s 4@ d ‘3\@ ——]—'—— N
| EIE?"' ~o ,. AGGREGATE
Ul 4 e - : a CUTOFF WALL SECTION B-B
R | 05z [ [] . CHANNEL INVERT
. ] 0 :
e TEINETIA
ELEVATION SHOWN ~ &~ MINIMUM THICKNESS
ON PLAN ABOVE CHANNEL FACING CLASS 18"
INVERT g - LIGHT CLASS 30
FILTER CLOTH AGGREGATE SUBBASE BOTTOM AND SIDES
SECTION A—A 6 THICK FOR FACING CLASS
9” THICK FOR LIGHT CLASS
NOTES
1. DESIGN: EQUIVALENT FLUID PRESSURE (EARTH LOADING) = 60 PCF
MAXIMUM OUTLET VELOCITY = 35 FPS
2. CONCRETE SAHLL BE 560-C-3250.
3. REINFORCING SHALL CONFORM TO ASTM DESIGNATION A615 AND MAY BE GRADE 40 OR 60.
REINFORCING SHALL BE PLACED TO HAVE 2" OF CONCRETE COVER UNLESS NOTED OTHERWISE.
SPLICES SHALL NOT BE PERMITTED EXCEPT AS INDICATED ON THE PLANS.
4. FOR PIPE GRADES NOT EXCEEDING 20%, INLET BOX MAY BE OMITTED.
5. CONSTRUCT PIPE COLLAR AS SHOWN IF INLET BOX IS OMITTED.
6. UNLESS NOTED OTHERWISE, ALL REINFORCING BAR BENDS SHALL BE FABRICATED WITH STANDARD HOOKS.
7. EMBED FIVE FOOT HIGH CHAIN LINK FENCING POST 18" DEEP INTO WALLS AND ENCASE WITH CLASS B MORTAR.
8. IN SANDY AND SILTY SOIL:
A) RIP-RAP AND AGGREGATE BASE CUTOFF WALL REQUIRED AT THE END OF ROCK APRON.
B) FILTER CLOTH (POLYFILTER X OR EQUIVALENT) SHALL BE INSTALLED ON NATIVE SOIL BASE,
MINIMUM OF 1 FT OVERLAPS AT JOINTS.
9. RIP-RAP AND SUBBASE CLASSIFICATION SHALL BE SHOWN ON PLANS. SEE D-41B FOR DIMENSIONS.
il RECOMMENDED BY THE SAN DIEGO
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CONCRETE ENERGY DISSIPATER DIMENSION TABLE
(SEE D—41A FOR STRUCTURE DETAILS)

PPEO(N| 18 | 24 | 30 | 3 | 4 | 4 | 5 | 60 | 7
AREA (SF) | 177 | 314 | 491 | 707 | 962 | 1257 | 1590 | 1963 | 2827
MAX Q (CFS) 21 | 38 | 59 | 85 | 115 | 151 | 191 | 236 | 3%
W56 |6-9"| 8 | 9-3 |10-6" [11'=9" | 13 [14-3 |16-6"
Ho | 4-3|5-3|6-3| 7-3| & 9 |99 |10-9" [12-3
Lo | 74| ¢ [10-8] 12-4"| 14 | 158" [17-4"| 19 | 2
o« | 333 |ar| 53| o6 | 69| 74| 8 | 9-F
S I I O L A A L N O I 5 O T IR N A/
N I/ T A . T o R e B I T T
TR N o L I A A o B
e | 0-6"|0-6" |08 | 0-8" | 0-10"| 010" 1 | 1" | 1-F
folre| 2 |26 3| 3| 3| 3| 3|3
q 71| -6 | 3 | 3-6"| I-1"| 45| 411" 54" | 67
Tf g 10" 12"
1) 7 91/7" 101/2"
Tw 7 91/7" 101/2"
Ta 7 8
Revision |By|Approved |Date RECOMMENDED BY THE SAN DIEGO
orGNAC]~ [Rerchevalliz/75 SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
Edited TR.|T. Regello [10/15 3 /oa /022
Edited M.WIM. Widelski | 10/18 CONCRETE ENERGY D|SS|PATER Chairperson R.C.E. 52241 Date
Reviewed  |RP |'S. Engeda [03/22

DRAWING
NUMBER D-41B



AutoCAD SHX Text
ORIGINAL

AutoCAD SHX Text
Kercheval

AutoCAD SHX Text
12/75

AutoCAD SHX Text
NUMBER

AutoCAD SHX Text
DRAWING

AutoCAD SHX Text
REGIONAL STANDARDS COMMITTEE

AutoCAD SHX Text
RECOMMENDED BY THE SAN DIEGO

AutoCAD SHX Text
Date

AutoCAD SHX Text
Revision

AutoCAD SHX Text
By

AutoCAD SHX Text
Approved

AutoCAD SHX Text
Date

AutoCAD SHX Text
Chairperson R.C.E. 52241

AutoCAD SHX Text
8"

AutoCAD SHX Text
9 1/2"

AutoCAD SHX Text
10 1/2"

AutoCAD SHX Text
8"

AutoCAD SHX Text
PIPE %%C (IN)

AutoCAD SHX Text
18

AutoCAD SHX Text
30

AutoCAD SHX Text
24

AutoCAD SHX Text
36

AutoCAD SHX Text
42

AutoCAD SHX Text
48

AutoCAD SHX Text
54

AutoCAD SHX Text
60

AutoCAD SHX Text
72

AutoCAD SHX Text
1.77

AutoCAD SHX Text
3.14

AutoCAD SHX Text
4.91

AutoCAD SHX Text
7.07

AutoCAD SHX Text
9.62

AutoCAD SHX Text
12.57

AutoCAD SHX Text
15.90

AutoCAD SHX Text
19.63

AutoCAD SHX Text
28.27

AutoCAD SHX Text
21

AutoCAD SHX Text
38

AutoCAD SHX Text
59

AutoCAD SHX Text
85

AutoCAD SHX Text
115

AutoCAD SHX Text
151

AutoCAD SHX Text
191

AutoCAD SHX Text
236

AutoCAD SHX Text
339

AutoCAD SHX Text
AREA (SF)

AutoCAD SHX Text
MAX Q (CFS)

AutoCAD SHX Text
W

AutoCAD SHX Text
5'-6"

AutoCAD SHX Text
6'-9"

AutoCAD SHX Text
8'

AutoCAD SHX Text
9'-3"

AutoCAD SHX Text
10'-6"

AutoCAD SHX Text
11'-9"

AutoCAD SHX Text
13'

AutoCAD SHX Text
14'-3"

AutoCAD SHX Text
16'-6"

AutoCAD SHX Text
L

AutoCAD SHX Text
7'-4"

AutoCAD SHX Text
9'

AutoCAD SHX Text
10'-8"

AutoCAD SHX Text
12'-4"

AutoCAD SHX Text
14'

AutoCAD SHX Text
15'-8"

AutoCAD SHX Text
17'-4"

AutoCAD SHX Text
19'

AutoCAD SHX Text
22'

AutoCAD SHX Text
H

AutoCAD SHX Text
4'-3"

AutoCAD SHX Text
5'-3"

AutoCAD SHX Text
6'-3"

AutoCAD SHX Text
7'-3"

AutoCAD SHX Text
8'

AutoCAD SHX Text
9'

AutoCAD SHX Text
9'-9"

AutoCAD SHX Text
10'-9"

AutoCAD SHX Text
12'-3"

AutoCAD SHX Text
12"

AutoCAD SHX Text
10 1/2"

AutoCAD SHX Text
9 1/2"

AutoCAD SHX Text
10"

AutoCAD SHX Text
6'-2"

AutoCAD SHX Text
3'

AutoCAD SHX Text
1'-3"

AutoCAD SHX Text
2'-9"

AutoCAD SHX Text
6'-11"

AutoCAD SHX Text
12'-9"

AutoCAD SHX Text
9'-3"

AutoCAD SHX Text
5'-4"

AutoCAD SHX Text
3'

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'-5"

AutoCAD SHX Text
5'-11"

AutoCAD SHX Text
11'

AutoCAD SHX Text
8'

AutoCAD SHX Text
4'-11"

AutoCAD SHX Text
3'

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'-2"

AutoCAD SHX Text
5'-5"

AutoCAD SHX Text
10'

AutoCAD SHX Text
7'-4"

AutoCAD SHX Text
4'-5"

AutoCAD SHX Text
3'

AutoCAD SHX Text
0'-10"

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'-11"

AutoCAD SHX Text
8'-11"

AutoCAD SHX Text
6'-9"

AutoCAD SHX Text
3'-11"

AutoCAD SHX Text
3'

AutoCAD SHX Text
0'-10"

AutoCAD SHX Text
1'-9"

AutoCAD SHX Text
4'-5"

AutoCAD SHX Text
8'

AutoCAD SHX Text
6'

AutoCAD SHX Text
3'-6"

AutoCAD SHX Text
3'

AutoCAD SHX Text
0'-8"

AutoCAD SHX Text
1'-7"

AutoCAD SHX Text
3'-10"

AutoCAD SHX Text
7'-1"

AutoCAD SHX Text
5'-3"

AutoCAD SHX Text
3'

AutoCAD SHX Text
2'-6"

AutoCAD SHX Text
0'-8"

AutoCAD SHX Text
1'-4"

AutoCAD SHX Text
3"-4"

AutoCAD SHX Text
6'-1"

AutoCAD SHX Text
4'-7"

AutoCAD SHX Text
7"

AutoCAD SHX Text
7"

AutoCAD SHX Text
7"

AutoCAD SHX Text
2'-6"

AutoCAD SHX Text
2'

AutoCAD SHX Text
0'-6"

AutoCAD SHX Text
1'-2"

AutoCAD SHX Text
2'-10"

AutoCAD SHX Text
5'-1"

AutoCAD SHX Text
3'-11"

AutoCAD SHX Text
2'-1"

AutoCAD SHX Text
1'-6"

AutoCAD SHX Text
0'-6"

AutoCAD SHX Text
0'-11"

AutoCAD SHX Text
2'-4"

AutoCAD SHX Text
4'-1"

AutoCAD SHX Text
3'-3"

AutoCAD SHX Text
Tb

AutoCAD SHX Text
Tw

AutoCAD SHX Text
Ta

AutoCAD SHX Text
f

AutoCAD SHX Text
g

AutoCAD SHX Text
Tf

AutoCAD SHX Text
c

AutoCAD SHX Text
d

AutoCAD SHX Text
e

AutoCAD SHX Text
b

AutoCAD SHX Text
a

AutoCAD SHX Text
(SEE D-41A FOR STRUCTURE DETAILS)

AutoCAD SHX Text
CONCRETE ENERGY DISSIPATER DIMENSION TABLE

AutoCAD SHX Text
D-41B

AutoCAD SHX Text
CONCRETE ENERGY DISSIPATER

AutoCAD SHX Text
10/15

AutoCAD SHX Text
T. Regello

AutoCAD SHX Text
T.R.

AutoCAD SHX Text
Edited

AutoCAD SHX Text
10/18

AutoCAD SHX Text
M. Widelski

AutoCAD SHX Text
M.W.

AutoCAD SHX Text
Edited

AutoCAD SHX Text
03/22

AutoCAD SHX Text
S. Engeda

AutoCAD SHX Text
RP

AutoCAD SHX Text
Reviewed


¢
—~—— SYMMETRICAL ABOUT

¢ CENTERLINE
11_0"_> | .—
’— SYMMETRICAL ABOUT CENTERLINE T f-———— -
—3-45 ' ) I 3" CIR
! I 408 £ !
SEE SECTION D-D < ! 345 TP ! t 5 :_ |
| T » '
S [ | per o
T [ T _: (NOTE 1) : ; 2||:’|;‘50|:’|':N|NG
3-#4 < FACH FACE:
T T 345 TYP o o 1 e s
HEADWALL ELEVATION
#4 @ 7" (NOTE 2) € SYMMETRICAL ABOUT
r CENTERLINE
j4ro 8" 8 \\-:4\— # N,
#4 e 8" I :::::::::':::: —1->7117 \\
4-4 (NOTE 2) L SEE SECTION 72
(NOTE 1) . —¢ F| A-A & D-D, o
! i
. 7, — # 7 D . Z__/ ¥
Bre 12/1» (NOTE 1) @ 8" (NOTE 1) E i ~
..... VAN i
£
f4Leg C <J fk SEE END SILL ELEVATION

#5110 8

SECTION A-A

NOTES

"~ NOTE 1

18"
lap

SECTION C-C

#4-@7 (NOTE 1)

a—

2-#8 (FULL HT.) /(

SECTION D-D

1. PLACE REINFORCING, AS NOTED, AT CENTER OF WALL (OR SLAB).
2. MATCH LOCATION OF REINFORCING WITH THAT IN HEADWALL, END

SILL AND FOUNDATION SLAB.

3. ALL REINFORCING SHALL BE PLACED WITH 2" CONCRETE COVER,

UNLESS NOTED OTHERWISE.

]
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18" TO 30" DIAMETER PIPE NUMBER -




ﬂ '<~SEE SECTION A-A ON D-43B

#50 @ 12" (OUTSIDE FACE)
#4 @ 12 (INSIDE FACE)

§41 @ 10" (OUTSIDE FACE)
#4 @ 10" (INSIDE FACE)
SEE SECTION D-D AND NOTE 1 ON D-43¢

4-#4

¢

~—— SYMMETRICAL ABOUT CENTERLINE

2 (1vp) .
(&)

:______¥ 1 P 1
| |
= |
T 1 |
|

. 1 :
: :
! Pipe opening !
I ' l
; \2—#6 ea face !
T ' |
: 7 |
| |
T 1 |
cd-dJ-d-d-4tt+—-\]-—|t-1|+-—-" - - — — -

HEADWALL ELEVATION

¢

SYMMETRICAL ABOUT CENTERIJNE4>1

—SEE SECTION D-D !
ON D-43C - ‘
(

OUTSIDE FACE ONLY

#4 @ 10" (OUTSIDE FACE ONLY)
18"

VI F
4 v

I
|
! ﬁ #5 @ 12 EACH FACE
|
i
i
T
|
|

L________"________+ _________________

3" CIR

#4 @ 10" (OUTSIDE FACE ONLY)
END SILL ELEVATION
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(NOTE 1 ON D-43C)

2 3/4" CIR

$5ce 12"
#aCe 10°

446 (TVP)
#

#5Ce 12"

=

il I

—t
!

D

%
S

T o
2 _o_a

|
r
;
fsCe 10" —=p
r
b

140 10" (NOTE 1 ON D~430)
~—— 0 12

<4710 18"

~ 40 10"
(NOTE 1 ON D-43C)

A

#5 @ 12" (EACH FACE)

MATCH LOCATION OF TRANSVERSE
REINFORCING IN FOUNDATION SLAB

40 10"

(BOTH FACES)

MATCH LOCATION OF
HORIZONTAL REINFORCING
IN BAFFLE WALL, HEADWALL

AND END SILL
|

/

!

/

BAR (NOTE 1 ON D-43C)
‘I/—B BAR (NOTE 3 ON D-43C)

S a_a]

@::0_10_—_0_]_0__0__0__0__0_

—a a_a __ o _ _o_o_ o o _d o o7 o

-5

-a
-—

‘._L_L_L_L_L_L_‘._ﬁ
T8 T TS "6, e e

21

?

234" CLR]:
#55‘@ 12\\/%4

(SEE SECTION D-D
ON D-43C)

CL_BAR

18“
(NOTE 3

LAP

3" CIR

1 8"
LAP

ON D-43C)

|
G BOTTOM SLAB——I

C
SECTION

#5 CONTINUOUS |

g

A—A

¢

E_IBAR

(NOTE

ON D-43C)

DLIBAR
(NOTE 1 ON D-43C)

== SEE END SILL

ELEVATION
ON D-43A

e o
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T e T— T o o v T v
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—Aa_a_e _a_29o o _a _o_0_o _o_0a

=

#5°\_/ EACH FACE
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ADD #4 @ 20" VERTICAL SPACING
T0 REINFORCING SHOWN (EACH FACE) 7

NOTES

1. MATCH LOCATION OF SIDEWALL REINFORCING.

2. DOWELS WITH SAME SIZE AND SPACING AS WALL REINFORCING MAY
BE USED IN LIEU OF CONTINUOUS BARS AT CONTRACTOR’S OPTION.

3. MATCH LOCATION OF HEADWALL OR END SILL REINFORCING.

4 - G BARS
(FULL HEIGHT)

T T 0 05 6 6 — 6 —

—— G BETWEEN BAFFLE WALL AND END SILL

R i + S * S + S— S * — S o d—+ S— —— h—

NI,
“ 18 L MINIMUM LAP

SECTION D-D
PrEo(N) | 36 | 4 | 4 | s | e | 72
A BAR #5012 #5 0 12" #7012
B BAR #5012 60 12"
C BAR f4012 #5012
D BAR f4012 o1 | foe1
E BAR f4012 #5012
F BAR 1409 509 EXE
G BAR 7 | # 11
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UPSTREAM END, FOR ALL H’'S

2—#4, STRAIGHT, @ 12"
2-#4 @ 12"

TOE OF SLOPE)

5-#4 D@ 127
3—#8, STRAIGHT
2—#4

PLAN

5-#4 1@ 12

)

T
» MATCH BACK FACE
(OR 9" MINIMUM) ——— : N : ?OFRWQRF;AE,E“MV{',%WALL
| |
very Ld rro
Jo T M angy T
g2 =t ¢ FILLET, BOTH SIDES OF
|5 1
2= /
& §7 ¥ / |
g 2:1 ELEMENT / // Fl—
&8 7T
y? C(?/\ 7 //
g\ ¥/ | - | (C
~ ¥/, |
. / C
g FEL ELEmenyy 403
[y J 8 N
w¥ / NOTE
H | e
\\\\\\\\ L -——%-ETMQM-LN—ET--{ A
B~ 1
§ /2:1 ELEMENT — —
& W —
—
< ’:
jo) —
& TOE OF SLOPE—=—_

EADWALL OR ENDWALL

#4 _l@ 12", BACKFACE
#4 1@ 18", FRONT FACE

#4 @ 18", STRAIGHT,

1/2” EXP JOINT FILLER ,
WALL SLOPE TO |
MATCH CHANNEL |
|
#4 THe 127 ‘\H B BOIH FAc”Es
/_/ i [iSLOPE” OF FILL
3-f4— il [ OR CHANNEL
| 0 3 #9/_\
- : i
' VeIl
- ! 1
39— [N )/ L' ; AR/ #4 @ 18"
NN = =7 | /STRAIGHT BACKFACE
N Ll Y Seqe——f———f———1 ——I—F—=F A1 —H »
ya— AN A 4\ 7 ;ﬁé-/#m@ 18
2ot N ‘& [— —F FRONT FACE, BEND
\ R L S Al || 26" INTO WALL OR APRON
y N\ CUTOFF WALL

TYPICAL FOR MAXIMUM H > 10
END ELEVATION

&2—#4 IF ALTERNATIVE BOTTOM IS USED
ALTERNATIVE BOTTOM OF CUTOFF WALL
TYPICAL FOR MAXIMUM H < 10°

hslgﬁom ON D440 F AT UPSTREAM END, FILLET IS NOT SHOWN
oi?gﬂi’l By ﬁ:fcrﬁfv"il 1[;“;:5 SAN DIEGO REGIONAL STANDARD DRAWING QES%WELNQERNBZ\RBQE COMMITTEE
e T oo PIPE CULVERT - HEADWALLS, W*’
wior ]S b [0/ ENDWALLS & WARPED WINGWALLS | DRMIG p gq




9” MIN

#8—STRAIGHT~_+— A
5-#4 @ 12 — 1t 1M—“S> T #4—STRAIGHT
ELEVATION g T = 3-#8 e
o — ~_7
e 2 i | TS
— . | | TSS3y._ ELEVATION a
| 1/2" EXP JOINT FILLER | I NP \/
” |
#4 @ 18" T 05_9,, : |
| 1"-3"| | | |
| | |
_L L= * SLOPE APRON T !
FLL | 2-6” FILLET = */2 | | |TO MATCH CHANNEL—_ o |
#9 | / ! : —
I ”

\ | —a— muﬂﬂm ! i #4 @ 18 #9
P e e —— et ) W 5
z . e i
=2e E\CONSTRUCTION JoInTE ¢~ — _/'{ T — 14 P
< 152|[—# 0 18" uax N ComAL £ o CNSTRUCTION JoNT —F" ] | 55

#4 @ 18" MAX]| | ~53
TYPICAL FOR MAXIMUM TYPICAL FOR MAXIMUM ;
H > 10 H <10 >
1" CUTOFF WALL 1" CUTOFF WALL—
PART LONGITUDINAL SECTION
} A 6”
#4U@12”\ #4 <——|
@ "D” — SEE TABLE ON D-44D < }r
STIFFENING BEAM — | N\
S Ry i REINE N oo WITHOUT STIFFENING BEAM
RTINS Sk
— . T
EXTEND AND HOOK INTO \< SLOPE VARIES |2
CUTOFF WALL AND HEADWALL 1-1/2 ¢ cIR| 2=
OR ENDWALL. 1-1/2 o CIR 17 MIN o5
77 MIN So | 20
#4 SPACERS @ 127 i L I = AR
#4 x 5 DOWELS @ 12" OC
f e 0
#4 @ 18—
1'—4” FOR MAX H<10’
7 FOR MAX H>10°
SECTION C-C
NOTES

1. RCP IS SHOWN. WHEN USING METAL PIPE ELIMINATE THE EXPANSION JOINT AND USE HOOK BOLTS
@ 19+ SPACING (SIZE AND LENGTH PROVIDED BY MANUFACTURER).

2. WHERE ABASION IS ANTICIPATED, INCREASE APRON THICKNESS TO 7" MINIMUM TO PROVIDE 2”
MINIMUM REINFORCEMENT COVERAGE.
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6” @ HEADWALL PIPE WALL

AND @Ll/p FILLET, CURVED TO 3—#8
SLOPE VARIES, 1:1 MATCH PIPE ’
© HEADWALL T MTT b
TO FLAT @ L/ —F—q\ ) CONSTRUCTION JOINT]
N #4 DOWELS L @ 12” oc WARPED
WARPED N LENGTH VARIES TO MATCH WINGWALL
WINGWALL - FILLET TRANSITION, 2” CLR EXTEND WALL SPACERS 2'+ INTO

4 x 4—W1.4 x W1.4 WWR HEADWALL OR ENDWALL. ROTATE IF

44, 2-1/2" CLR — (FOR MAX "H” > 10") NECESSARY.
SO S ST Sun— (NEAR SPRING LINE, ELIMINATE FACE
|"‘ sl a2 "0t A EXTENSION AND JOOK REAR EXTENSION
APRON ' OUTWARD, IF POSSIBLE.)
SECTION F-—F N SECTION B-—B

LEVEL —
ELEVATION a —|

RN

| ? | ?
\1oe oF sLopE
ALTERNATIVE WARPED WINGWALL

USE WHERE ADDITIONAL PROTECTION TO TOE OF EMBANKMENT
IS REQUIRED. IF AT UPSTREAM END, FILLET IS NOT SHOWN.

o
=
E 1/2" EXP JOINT FILLER,
% WHERE H MAX > 10’ T
= S
o t\}\ VAR §
1/2” EXP JOINT FILLER - | \\ #4 @ 18"
N
» — /
#4012 AT L FE Y S ——
1/ o 2. 5Ny Ax).\’ s S5 ~».AI6
=4 .
w| 74T . A7
i W@ 1'-3" 1 AN ;
; , 4—pa
8 O IM IS 1" WHERE H < 10 —
DETAIL E
EXTEND WALL SPACERS 2'+
INTO HEADWALL OR ENDWALL
SECTION A—A
isi RECOMMENDED BY THE SAN DIEGO
Revision_|By| Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Kercheval [12/75)
Edited TR.|T. Regello |10/15 W ¢ 3/24/2022
Edited MW] M. Widelski | 10/18 PIPE CULVERT - HEADWALLS, Chaifperson\%ﬁﬁgﬁ Date
Reviewed  |RP | S. Engeda |03/22 ENDWALL PE DRAWING
S & WARPED WINGWALLS | DRAMIG p g0




7/€ Q3Y3INVHO 38 TIVHS S39a3 31FYONOD d3S0odX3a TV ¥

'SNV'1d

3FHL NO NMOHS 3V (A1ddV SV) ,3d01S, AN ANV ‘,3¥v14 40 J1ONV, ., NOIVATTI3, ‘.N. “N. “H. ‘M. . SNOISNIWNId ‘¢
ZL < H WNNNIXYN ¥04 ‘LY3IATIND LV LVHL OL TIVM 440LNO LV LVHL WO¥4 ATAYO4INN TIVM d3d¥vM 1V .4, AYVA 2

RECOMMENDED BY THE SAN DIEGO

REGIONAL STANDARDS COMMITTEE

Lo

P,
\%4%,03 o4/2022

Date

Chairperson R.C.E. 52241

D-44D

DRAWING
NUMBER

40/# 9¢ = 3UNSSIYd dIN1d INFTIVAINOI (40 / # 0Z1 = ALISNIA HLIYVI FOYVHOMUNS .2 ¥O4 C3N9ISAA STIVM L
S31O0N
6#-8 VLOL 0z JoL | /16 8 9 K] K] L4IAIND IV @
By — 8#-9 WIOL| o vioL 8 I [e/ie] w8 |/ e | 9 TIVM 440100 1V @
< i 9! 119 ocf| s oof [L oof [9 @ch [ ovf |8 ovf | & ovf | nmw ovawvm [,
LOl= L =V 9#-9 WI0L Yl || ziov#| zlovd | ziovh | ciovd | ziovh [ zlovd | zievd | INIFY 30v4 INOMA
8 <t {le ost| o ovh| L ovh | Olevh | clovE | ziovh | ciovd | IN3d Jovi avay |0
L =y [wm L0t || 9 ov#| 8 ovf | 0Lovd | ZiovH | Zlovd | ZiovH | Zlovf | NF¥ 30v4 INOYS
0 dOL ONOTV 30v4 .8 zlov# | ziov# | Z1ovH | Z1ovH | Z1evH | Z1ov# | TLev# | ANEN 3ovd dvay Vv /L
HOV3 NI 9#-¢ 30v1d ‘Wv3gd ON 9 9 OLF | L ©Lf |9 09 |S ocH | L oS# | L ov# | ziov# | ANIFY 30v4 INOYS ’
XY 3d07S
40N HO “3_ S8 _ 08 _ sz | oz _ 8l _ 9l _ bl _ 2 I oz | s | oo FLo|oa Q0L |SS31 408 H ININTT3

ONIJHOINIZFY ANV SNOISNIWIQ Wv3F ONINI44ILS

ONIDYOINIZY ANV SNOISN3IWIO TTYM

(Q3LON 3SIMYTHIO SSITINN SIHONI ¥0/ANV 1334 NI SININIYNSYAN T11V) STIVMONIM dIdHVM

SAN DIEGO REGIONAL STANDARD DRAWING

PIPE CULVERT - HEADWALLS,
ENDWALLS & WARPED WINGWALLS

O[w o]~
OlIN]|— |~ N
EINEIRE
alYNl=[<=]o
—
| T =
ol >|L2|n|e
>| V||| @
sl5|8|2|2
||l |=|uw
olaol|l [ .
<<|xX|+—|=|n
>, X |=
2=
om =|=|e
|
o
-OA hel
@z e
slolzls|3
AR =
E=ls|E|E|&




B
SEE M-2 FOR |
MANHOLE FRAME

AND' COVER .
| 12 #4771 AROUND OPENING
] |
L
HIEN ;
— — — <1
B N\ 1 —~~— MEDIAN CURB LINE
T | SEE NOTE 7
|
A ' A
| |
| |
[E—— | MEDIAN CURB LINE
6" /‘\ 4" R

I-» B \ EDGE OF GUTTER

MEDIAN CURB LINE
42 Y410
PLAN #4 MEDIAN CURB LINE
i 0 6”\ /

# @ 12" X
L " N I -
LENGTH SHOWN ON PLAN ‘ \ ‘ <
I ] =J:i" AV 1/2" R (TYP)
=X = 1=10" | | SEE NOTE 3
>
\ N - :LSEE NTEZ .
6" MIN ; { ——_ 2
||| \SEE D-61 FOR ROUNDED PIPE ENDS
‘ T e
. Al 4—#4 AROUND PIPE | PLANS |
o © 1 | 4
A2 L %;iii— = =)

7% {™— SLOPE FLOOR 12:1
TOWARDS OUTLET

s
G- A

611 Y 611

DETERMINED BY PIPE
SIZE — 4" MIN, 8 MAX

SECTION A—-A

SECTION B-B

NOTES

. SEE D-11A, D-11B & D-12 FOR ADDITIONAL NOTES AND DETAILS.
. DIMENSION SHOWN BECOMES 2’ WHEN OPENING ON BOTH SIDES. ADJUST MANHOLE AS REQUIRED. —e————
. EXPOSED EDGES OF CONCRETE SHALL BE ROUNDED WITH A RADIUS OF 1/2". E
. WHEN V EXCEEDS 4’ STEPS SHALL BE INSTALLED. SEE D-11A FOR DETAILS. -
. CONCRETE GUTTER TO MATCH SLOPE AND FINISH OF ADJACENT GUTTERS.
. AN EXPANSION JOINT SHALL BE PLACED AT THE ENDS OF THE INLET WHERE THE MEDIAN CURB

IS TO ADJOIN (UNLESS SPECIFIED OTHERWISE).

LEGEND ON PLANS

DA WN —

7. PROVIDE 1/4” TOOLED GROOVE IN TOP SLAB IN LINE WITH BACK OF ADJACENT MEDIAN CURB.
8. MAINTAIN 1 1/2" CLEAR SPACING BETWEN REINFORCING AND SURFACE UNLESS OTHERWISE NOTED.
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w0 B Wl e
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o 1 O
o TRENCH WIDTH a2
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—
= =187
S 5|2
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v @ Z x| S
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@) N X, =l
S
e w| 3
Z D
& a PIPE OD
o =
: | = 8” MIN
S -
" 127 MA
ol 2 - | INVERT ELEVATION
[a) N ¥o
8 Ll S
o o o N
a N
N
.\\\//
> |
N 1
)

4" CLEARANCE (MIN)

3/4” CRUSHED ROCK

SECTION

NOTES

1. SEE G—24A AND G-24B OR G-25 FOR RESURFACING DETAILS ON IMPROVED STREETS.
2. (*) INDICATES MINIMUM RELATIVE COMPACTION.
3. TOP 12" OF TRENCH BACKFILL IN STREET SECTION SHALL BE 95% RELATIVE COMPACTION UNLESS SPECIFIED OTHERWISE.
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FACE OF DRAINAGE STRUCTURE FACE OF DRAINAGE STRUCTURE FACE OF DRAINAGE STRUCTURE

A AV i \/:
6" 6"
CONCRETE P|PE—\ VI CONCRETE PIPE
|
|
R .
|
|
1 | \/\__
BELL END SPIGOT END CUT END

R = THICKNESS OF PIPE

FACE OF DRAINAGE STRUCTURE
—~/

av.
avlu ),
R

CORRUGATED STEEL PIPE | MIN

CUT END

R = INSIDE DIAMETER OF PIPE
10

NOTE
THE ROUNDED AREAS MAY BE BUILT UP OF CEMENTt MORTAR OR POURED IN PLACE WITH THE DRAINAGE STRUCTURE.
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NOTES

1. PIPE COLLAR DOES NOT HAVE TO BE FINISHED IF COVERED.
2. CONCRETE SHALL BE 560-C-3250.
3. AN INTERNAL FORM SHALL BE USED WHERE GAP EXCEEDS 3" BUT IS NOT MORE THAN 6.

T A
f
+
:
? L A

ELEVATION

37 MAX GAP —»’—
6” MIN OVERLAP ON EACH PIPE

6"
OVERLAP

6
MIN

o

_/|- CUT PIPE END _/

FINISH SMOOTH WITH CLASS C MORTAR

e

e

"‘k,

L

SECTION A-A

LEGEND ON PLANS
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~—— 4" MIN

6" MIN — . N g
L E, A PR | l \
| // _ 20 | L
| ‘ :<’/ — | ax 4 | i :\ ——t= ’

1 R t— T
|1 E | e
| ; | ' | | 'Z
@\/V ®l\/‘/ =
PLAN ——6" MIN
SKEWED CONNECTION
PLAN
=
=
.
:::. 5 e

1

B

/ ROUNDED PIPE ENDS

SEE D-61 FOR I
S

ROUNDED PIPE END

s av =

I
i
jiFrin
.. . :
Y

S !
a4

T
o

3/8 D 3/8 D

= =

= =

Y .

SECTION A-A
NOTES
1. THE END OF THE CONNECTING PIPE SHALL NOT PROJECT INTO THE WATERWAY OF THE
LARGER PIPE.

2. THE LARGER PIPE SHALL NOT BE LESS THAN 24" ID.

3. THE OD OF THE SMALLER PIPE SHALL NOT BE MORE THAN 2/3 THE SIZE OF THE ID OF
THE LARGER PIPE.

4. CONCRETE SHALL BE 470-C-2000.

SECTION B-B

LEGEND ON PLANS

=
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NOTES

560-C-3250 CONCRETE OR

4" ¢ PERFORATED/
SLOTTED CAP

4" ¢ PLASTIC WEEP
HOLES AT 10" OC

20" RADIUS

2%

TYPICAL SECTION

3/16” PREMOLDED JOINT

AR PLACED CONCRETE REINFORCED 6 MN | WHEN DEPTH EXCEEDS 3'
WITH 6 x 6-W1.4 x W1.4 WWR 8 MAX | WEEP HOLES MUST BE ADDED
™ SeE NOTE 5| AT 10° OC (SEE DETAIL BELOW)

MATERIAL

OR 1/8" SAWED JOINT .
\ |
1

$

S

1

PLACED A MINIMUM OF 18"
EACH SIDE OF WEEP HOLE

PREMOLDED JOINT MATERIAL

WEAKENED PLANE JOINT

1" MAX CRUSHED ROCK FILTER MATERIAL

__1/211

{ —x—x—l\ T—f—x—%

OPTIONAL CONSTRUCTION JOINT 1—1/2"——‘ -—

EXPANSION JOINT

1. CLAY PIPE MAY BE SUBSTITUTED FOR PLASTIC PIPE AT WEEP HOLES.

2. WEAKENED PLANE JOINTS SHALL BE PLACED EVERY 12" TO 15’. EXPANSION JOINT SHALL
BE PLACED AT ALL CHANGES OF SECTION AND AT ENDS OF CURVES.

3. CUTOFF WALLS SHALL BE CONSTRUCTED AT EACH END OF THE CHANNEL ALONG THE
FULL WIDTH OF THE SECTION. SEE D-72.

4. CHAINLINK FENCE INSTALLATION SHALL BE AS REQUIRED BY AGENCY. LEGEND ON PLANS
5. SEE D-71 FOR BOTTOM WIDTHS GREATER THAN 8 FEET. I
6. MINIMUM REINFORCEMENT IS SHOWN. —— ==
7. ALTERNATE INVERT: 2% CROSS SECTIONAL SLOPE TOWARD ONE SIDE OF CHANNEL.
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FENCE (SEE NOTE 4)

)<—WHEN DEPTH EXCEEDS 3’
WEEP HOLES MUST BE ADDED

g

5

S ' ELEV_ SHOWN

3| ON PLANS

= W

S 72y %
560-C—3250 4 & /
CONCRETE OR AIR PLACED . }_‘2_?-9 2%
CONCRETE REINFORED WITH P \u =
B x 6-W1.4 x W1.4 WWR | |

WIDTH SHOWN ON PLAN

N
TYPICAL SECTION

4" ¢ PLASTIC WEEP
HOLES @ 10" OC

20" RAD|U€~\
J_ﬂ_x‘//{é/ » 5 3

1

OPTIONAL CONSTRUCTION JOINT

DETAIL A

4" ¢ PLASTIC
WEEP HOLES @

3/16” PREMOLDED
JOINT MATERIAL OR

1/8" SAWED JOINT

PREMOLDED JOINT

MATERIAL‘\ g
$
| |

= =

G
EXPANSION JOINT

10’ OC

—)
1-1/2" ]

WEAKENED PLANE JOINT

NOTES

1. CLAY PIPE MAY BE SUBSTITUTED FOR PLASTIC PIPE AT WEEP HOLES.

2. WEAKENED PLANE JOINT SHALL BE PLACED EVERY 12’ TO 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 SECTION. SEE D-72.

3.

/

(SEE DETAIL A BELOW)

1" MAX
CRUSHED ROCK FILTER MATERIAL

4" ¢ PERFORATED/SLOTTED CAP

OPEN BUTT JOINT
1" MIN

1" MAX
CRUSHED ROCK
FILTER MATERIAL

ALTERNATE
CONTINUOUS DRAIN

M

LEGEND ON PLANS

4. CHAINLNK FENCE SHALL BE INSTALLED AS REQUIRED BY AGENCY. Lo

5. MINIMUM REINFORCEMENT IS SHOWN.

6. MINIMUM BOTTOM WIDTH SHALL BE 6’ TO FACILITATE CLEANING.

isi RECOMMENDED BY THE SAN DIEGO
Revision_|By| Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Kercheval [12/75|
Edited T.R.[ T. Regello | 10/15 WJ o/ 2027
Edited M.W] M. Widelski | 10/18 MAJOR DRAINAGE CHANNEL Chairperson R.C.E. 52241 Date
Reviewed RP | S. Engeda |03/22 DRAWING D 71

NUMBER -




SEE D-70 & D-71
FOR LINED CHANNEL

L~ A

ELEVATION

|
e
_»10"<_
MIN
SECTION A-A
LEGEND ON PLANS

NOTES Ukt it ada
1. THICKNESS AND WALL DEPTH SHALL BE AS SHOWN ON PLAN. 1"""""""""'

2. REINFORCING IN CUTOFF WALL SHALL BE THE SAME AS THAT REQUIRED IN CHANNEL.
3. CONCRETE SHALL BE 560-C-3250.

Revision |By| Approved [Date RECOMMENDED BY THE SAN DIEGO

SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Kercheval 12/75

P
Edited T.R.| T. Regello | 10/15 %W\L‘%gﬁ,w 24/2022

Edited M.W| M. Widelski | 10/18 CUTOFF WALL FOR DRA|NAGE CHANNE Chairperson R.C.E. 52241 Date

Reviewed  [RP |'S. Engeda |03/22 DRAWING

NUMBER D-72




MAXIMUM ANGLE OF CONNECTION
DIRECTION OF FLOW

.

PLAN |

SEE D-61.

4" PER D-70

N
\ AND D—71

ELEVATION 1:1 BEVEL

NOTES:

1. CONCRETE SHALL BE 560—-C-3250.

2. PIPE SHALL CONNECT TO CHANNEL AS HIGH AS POSSIBLE AND
NOT BE CONSTRUCTED DIRECTLY ABOVE A WEEP HOLE. LEGEND ON PLANS

3. THE MAXIMUM ANGLE OF CONNECTION IS 60" DOWNSTREAM. IN NO %

)
1
4

CASE SHALL THE PIPE ANGLE UPSTREAM. S
4. INSTALL 6 x 6-W1.4 x W1.4 WWR IN CONCRETE AROUND PIPE.
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NOTE

FENCE
COMPACTED EMBANKMENT

WIDTH SHOWN ON PLAN

WIDTH SHOWN ON PLAN

SECTION

ELEV_SHOWN
z|, ON PLANS
o=
53 PR i
7] PR (—ﬁ' |
= 2 -L’
S N .\,.\\; ;g’.i_ =
o SRy

SSREESSF \—18” MIN
K222 SN %v‘,\‘gl":".‘
' AR
2 MIN - ABEREIPL SEIECTED ROCK SLOPE PROTECTION

— G PER AGENCY REQUIREMENTS

LEGEND ON PLANS

THE FOLLWING SHALL BE SPECIFIED BY AGENCY AND INCLUDED IN THE PLAN DESIGN:
A) LOW FLOW CHANNEL LOCATION

FILTER BLANKET THICKNESS, TYPE AND LOCATION

)
C) CUTOFF WALL
)

FENCE
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N
N

BEGIN SLOPE ROUNDING

BEGIN SLOPE ROUNDING

CUT SLOPE
CUT SLOPE
3" 470-C—2000 CONCRETE OR
3" 2500 PSI AR PLACED CONCRETE

BOTTOM MAY BE ROUNDED WITH 6 x 6-W1.4 x W1.4 WWF

AT THE OPTION OF
THE CONTRACTOR

TYPE A

BROW DITCH

2’MIN 5 MIN 6"

TYPE B

3" MIN 6"

BEGIN SLOPE ROUNDING

BEGIN SLOPE SLOPING

CUT OR FILL SLOPEN

3" 470-C-2000 CONCRETE OR
3" 2500 PS| AR PLACED CONCRETE
WITH 6 x 6-W1.4 x W1.4 WWF

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. USE A 6" THICKENED EDGE ON BOTH SIDES OF THE DRAINAGE DITCH

WHEN THE DRAINAGE DITCH IS BUILT DOWN A GRADED SLOPE.

TYPE D

LEGEND ON PLANS

e
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FOR COVER LESS THAN 2’
PROVIDE #4 @ 18" EA ¢ BARS—
WAY & ADJUST QUANTITIES

T3 ’?(Ta S T3

#4 SPACERS @ 18"——\’\ )\ b BARS———
= 1 _,/ N 7 i ) / 19"
/’_ (__(] BABS ;)f_ 258 #4 :ydn 255 | -i 12"
= 3/4” MIN FILLET J
g P q #4@18" /| 6"
Tl B <—#4 SPACERS @ #18” | ./ M _Uﬁ
§ Se BARS INVERT ELEV [[ || 258 4 Lyns -25S
N 1/4: 12 6"
#4 SPACERS/ ¢ ¢ BARS —— L a BARSC D
® “bl BARS———
5
N O

TYPICAL SECTION
(SHOWING REINFORCEMENT FOR INTERIOR WALLS 8" AND OVER)

PROVIDE PAVING NOTCH WHEN TOP IS EXPOSED AND
WHERE PCC PAVEMENT OR APPROACH SLAB IS USED

) S

#4 SPACERS @ 48"— |

| CL\OPTIONAL CONST JOINT—| //6"

—

—TY [—

REINFORCEMENT FOR INTERIOR
WALLS UNDER 8"

® FOR REINFORCEMENT CLEARANCE, EXCEPT AT BOTTOM, SEE "MISCELLANEOUS DETAILS,” ON D-81A AND D-81B.

2 4 a4

=z o

4

"FLAT INVERT" ALTERNATIVE

(WHEN SPECIFIED)
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FOR COVER LESS THAN 2°, EXTEND ¢ BARS FULL PROVIDE PAVING NOTCH WHEN TOP IS EXPOSED AND
LENGTH, TOP SLAB ONLY. PROVIDE ADDITIONAL WHERE PCC PAVEMENT OR APPROACH SLAB IS USED
#4 @ 18™ AND ADJUST QUANTITIES

T3 S Ts S Ts S T3
((#4 SPACERS @ 187+ \ / b BARS -~ a BARSC__>
v - - - L " — - - - - - -
= c-—-i . .\L...V‘./. .\\.....-ﬁ/m"
L/ Net” 1 j ¥ —
4 N _ 1
J\T 2ss | éfARS s | F ) o . "
= /I~ 3/4" FILLETS MIN 12
S < DIST BARS . X !
. ” / ”
'@ H—#4 SPACERS @ 18% \_;-#4@18'& ;7#4 @ 18"+ e BARS~_ Il |/ T
o o b
© #4 b
. 255 ¥ #—OPTIONAL— A"
N INVERT ELEV. L/l consT Jon |
N DIST BARS «l i 1/4 : 12 | 6"
o~ = v v - - - ¥ v v — _r
= AR AN,

J / ‘K < 4 SPACERS
¢ BARS b1 BARS ~~r~ ®\ “f4 SPACERS a BARS

REINFORCING FOR INTERIOR WALLS UNDER 8 7" CLR— REINFORCING FOR INTERIOR WALLS 8" AND OVER
TYPICAL SECTION

® FOR REINFORCEMENT CLEARANCE, EXCEPT AT BOTTOM, SEE "MISCELLANEOUS DETAILS” ON D-81A AND D-81B.

4 “ [N N
P . AN

FLAT INVERT ALTERNATIVE
(WHEN SPECIFIED)

NOTES
1. SPACERS SHALL BE #4 @ 18" OC IN TOP SLAB AND SIDEWALL MATS.
2. REMAINING #4 SPACERS SHALL BE QUALLY DISTRIBUTED IN BOTTOM SLAB MATS.
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Reviewed  |RP [ S. Engeda | 03/22 DETAIL N DRAWING
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EXTEND ALL LONGITUDINAL BARS IN BOX WALLS 2’ INTO
WINGS, EXCEPT WHERE EXPANSION JOINT OCCURS

SEE DETAIL X AT RIGHT

(R'=T3 (OMIT IF ANGLE OF FLARE IS LESS THAN 307)
TYPE B

PLAN i 4 017

WHERE DESIGN H EXCEEDS 9’ OR LENGTH OF WING
WALL EXCEEDS 1.5 "H", PLACE 1/2” EXPANSION

JOINT FILLER JUNCTION BO% 3 |
MIN

Z A
INSIDE
ELEV A GROUND LINE
[ RRTTX e 7
~ s ﬁ-T_

@ “MAY BE VARIED BY ENGINEER TO
SUIT CONDITIONS IN THE FIELD

TYPE A TYPE B
END ELEVATION

WNI&P
WINGWALL H

i

[

PARAPET 3
A T 3 i
! I P ——— ——
Q
\o o N
RO\ Y & GROUND
] N> LINE
?5’\ 1
A\ —] |—
6@0* 2’ MIN
1 #e12”
2—#4\J po1z 5' MAX
N — y
;‘:g'  [Fe 12"
2’
TYPE C ELEVATION
NOTE
USE TYPE 2 RETAINING WALL WHERE 1 1/2:1 SURCHARGE EXCEEDS 5'.
Revision |By| Approved | Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE.
ORIGINAL Kercheval[12/75 5
Edited TR.[T. Regello |10/15 BOX CULVERT WINGWALL W% 7;?%..473 24,2022
Edited M.W[ M. Widelski | 10/18 TYPES A B & C Chairperson R.C.E. 52241 Date
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MATCH
PARAPET

FILL
SLOPE
1’ 5 MAX FOR 1-1/2:1
#4 ALONG e FILL SLOPES, UNLIMITED
0P OF WALL\&/’ FOR FLATTER THAN 1—1/2:1
. ™ GUTTER OR SHOULDER
- 4| ¢ BARS
VERTICAL— | ([
[ 4403’
= /'xg
é 44018 > 2 ol
LIJ ” »
e 2" CLIR ==|| | ~SEE DETAIL 3-1 ON C—15 FOR WEEP

SHORT ¢ BARS—Ikd HOLES @ 15'+ CENTERS 1’ ABOVE INVERT
ris
Be, | /VERTICAL UNLESS ADJACENT TO BATTERED SECTION, THEN MATCH
2" CLR .
—l 4,——d BARS
T. S = s
L /—\\. * ‘J 9" R , _L
44 TOTAL 7 J . \—‘—‘7‘—18
n _ 1’ lZ
3" CLR 8" W/3
C B-
W

TYPICAL SECTION
H=4" THROUGH 12’

NOTE
SEE D-79C IF BOX CULVERT WINGWALL HEIGHT EXCEEDS 12'.

isi RECOMMENDED BY THE SAN DIEGO
Revision | By| Approved | Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
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S
Edited T.R.| T. Regell 10/15 d
= caclo {10/ BOX CULVERT WINGWALL M%x 24/2022
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MATCH

PARAPET /

#4 ALONG i

FILL SLOPE

5 MAX FOR 1-1/2:1
FILL SLOPES, UNLIMITED
FOR FLATTER THAN 1-1/2:1

;
TOP_ OF WALL—_ [ 4]]

SEE DETAIL 3—1 ON C-15
FOR WEEP HOLES @ 15'+

CENTERS 1’ ABOVE INVERT
\ 2" CLR

35 ¢ N

2" CLR

'.+ro g %_}7977 R . .

f4 TOTAL 7/J - L‘—C

3" CLR— P W/3

TYPICAL SECTION

H=13" THROUGH 16’

W\CONSTRUCTON
T _d BARS

\GUTTER OR SHOULDER
2" CLR —={=
VERTICAL—a BATTER 1/2:12
- . ¢ BARS
= ”
5| #4018 vz)
ol . #403'
[am)

SHORT ¢ BARS

JOINT

o
T

Revision | By | Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING
ORIGINAL Kercheval[12/75

[ e o 5% CULVERT WNGWALL
Reviewed  [RP |S. Engeda |03/22 TYPES A' & C
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H=15"
H=14
H=13
FIGURES AT TOP OF c H=12"
BARS INDICATE DISTANCE B o C BARS
FROM TOP OF FOOTING A=T1 T
TO UPPER END OF c BARS. WD 1 ped
H=9 ,/<
H=8’ < T L
H=7" P o [T
, N © ©
H=6 T ©
H=5' - )
; /‘( = o S N
H=4 id e | LIl —SHORT ¢
pesd MY |t BARS
N |t
| k ﬂ’ ﬂ////(/
24” 20 10” \ 7-1/2 6" 15”7 17
18” 14” 7 8" 15”7 137
TYPICAL LAYOUT EXAMPLE 1
Q] RECOMMENDED BY THE SAN DIEGO
Revision |By| Approved |Dote SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
ORIGINAL Kercheval[12/75 —
)
Edited TR.|T. Regello |10/15 W §
| oclo 19/ BOX CULVERT WINGWALL e aforyr0ez
Edited MW M. Widelski | 10/18 Chairperson R.C.E. 52241 Date
Revi d RP |S. E d 03 TYPES A' & C
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USE REINFORCEMENT
FOR H=

6 g 10"
TOE OF SLOPE—___ /|/TOP OF WALL
VARIES > == :
L - 2 ECD > f? é
I~ O[>« | |< o=
" A <§E o= —
MAX=H+6 { © ,~TOP OF FOOTING
1-2" OPTIONAL e om
( FOOTING LINES Ve B=4-2
-
o e \ .
E H N
ch A ch R N
< F — — —— — 4+ %
L =
11_411_ 1, I;[:j —— /
LOL \C_z’

TYPICAL LAYOUT EXAMPLE 2

NOTES
1. UNIT STRESSES: F=20,000 PSI, F,=1,200 PSI, N=10. MAXIMUM TOE PRESSURE = 1-1/2 TONS/SQ. FT. ~ELEVATIONS,
LENGTH AND ANGLE OF FLARE OF WINGS MAY BE VARIED BY THE ENGINEER TO SUIT CONDITIONS ENCOUNTERED IN THE FIELD.

2. WALLS DESIGNED FOR 2’ LIVE LOAD SURCHARGE, 1-1/2:1 SLOPING NOT TO EXCEED 5’ IN ELEVATION PLUS 2’ LIVE LOAD
SURCHARGE, OR UNLIMITED 2:1 SURCHARGE. DIMENSIONS H, L, M, N, ELEVATION A AND ANGLE OF FLARE (AS APPLY) ARE
SHOWN ON THE PLANS.

3. WALL HEIGHT MAY BE EXCEEDED BY 6" BEFORE GOING TO NEXT GREATER H. ELIMINATE CUTOFF WALL IF ADJACENT CHANNEL
IS PAVED AND SKEW IS 20" MAXIMUM.

isi RECOMMENDED BY THE SAN DIEGO
Revision | By| Approved | Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
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TYPES A, B & C
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H 4 5 6’ 7 8 9’ 10’ 1’ 12’ 13 14’ 15’ 16’
W 3’_2” 3’—8” 4’_2” 4’—8” 5’_2” 5,—8” 6’—2” 6’—8” 7’_2” 7’—8” 8’—2” 8’—8” 9’_2”
C 1’ 1'_2” 1’_4” 1’—6” 1’—8” 1’_1 O” 2’ 2’_2” 2’_4” 2’—6” 2’—8” 2’_10” 3’
B 2’_2” 2’—6” 2’_10” 3’_2” 3’—6” 3’_10” 4’_2” 4’—6” 4’_10” 5’_2” 5’—6” 5’_10” 6’—2”
F 1'=2"
BATTER NONE 1/2 0 12—
S 1: 1y 1: 1: 1y 1y 1a 1a 1: 1’_6 12” 1y_7” 1’_7 1/2” 1’—8”
¢ BARS #4024 | #4018 | #5020 | #5014 | #5@10 | #5@7 | #607Y,| #7@8 | #70@6 | #9@15 |#10@15|#10@13| #10@11
d BARS #4@24 | #4018 #5@20 | #5014 | #5@10 | #6@14 | #7@15 | #8@16 | #7@12 | #8@15 | #9@15 [#10@13| #9@11
CONC CY/LF | 0.32 | 0.38 | 0.44 | 0.49 | 0.55 | 0.61 | 0.67 | 0.73 | 0.79 | 1.02 | 1.10 | 1.18 | 1.26
REINF #/LF 13 16 19 25 30 37 49 62 76 73 90 104 125
NOTE
QUANTITIES DO NOT INCLUDE THAT PORTION ABOVE THE DESIGN H LIMIT.
isi RECOMMENDED BY THE SAN DIEGO
Revision |By| Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE
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ERT, | A |
ICAL | I
< & —ld “Leveny |
CL‘EJL“ VQ\O/ g I |
v 1 E //I :
%gm é‘:/ LEMENT /// /II :
S:ULA V‘\Ol CC*/\ ", ] — 1 :
(%) y/ | ! |
L1 Fe Y / \5 | ! C
So o g7 (RO L L A\\D
nfe ;‘3% Y ! #4@1874 :
N~ / S A ELEMENTS PARALLEL
S / o TO CUTOFF WALLS
w23 Eevieny e Lo\ ARE STRAIGHT LINE
= =/d - — L,
S5IS ToE oF = -
%)LK a w | SLOPE—"=—
N §j E PLAN —
S
TOE OF SLOPE _CPARAPETi
N—
/’//////g
ELEV A—, g L I
T
| ELEV A
! I 44 @ 18 LL
|
Fl 28 A g
o . . 44 @ 18 :
no - [] A /\ | FL
Z0nNo y /1 «
;Enc:l: #9 Le YL oy z33
Y3z CONST JOINT EXTEND CULVERT INVERT e oNsT Jonﬁ? Su@
| S#4 @ 18" MAX SLAB SPACERS 2’ ! STz
; 4@ 18" MAX 5z
1" CUTOFF WALL 2° INTO APRON
TYPICAL WITH STIFFENING BEAM TYPICAL WITHOUT STIFFENING BEAM | CUTOFF WALL
PART LONGITUDAL SECTION
PARAPET
|
|
@ L/?
I /
SLOPE APRON TO| | /#<IT———SLOPE OF FILL OR CHANNEL
3-49MN wATCH CHANNEL | | /1
AND” INVERT Y/ay 3-49/1
IRy
3-#9— /TSR #4 © 187, STR BACK FACE
L U T T AT —#471,018" FRONT FACE, BEND
S| < v —6” INTO WALL OR APRON
i \ 5 SCUTOFF WALL
—# \\2—#4 IF ALTERNATIVE BOTTOM IS USED
ALTERNATIVE BOTTOM OF CUTTOFF WALL
END ELEVATION
Revision_|By| Approved |Date SAN DIEGO REGIONAL STANDARD DRAWING REGIONAL STANDARDS COMMITTEE.
ORIGINAL Kercheval [12/75
.
Edited TR.|T. Regello |10/15 W : 3ot o022
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6"

=
Tin

—@12"~ 4
#4—@12 \/7#

m J4 D
- SEE D—-80C
° SEE D—-80C FOR

STIFFENING BEAM/

SEE D—80C FOR NUMBER
AND SIZE OF BARS;

TRANSVERSE REINFORCEMENT
NN WARPED WINGWALL

9" FOR MAX H <10
1" FOR MAX H >10’

EXTEND AND HOOK INTO SLOPE VARIES T
WITHOUT CUTOFF WALL AND PARAPET 1-1/2" ¢ CLR
STIEEENING 2 5 oLk ST
1n MlN \. 2” 6 )
#4 SPACERS @ 12" . 37 P
#4 x 5 DOWELS @ 12” CENTERS ——
#4/3"&‘ —_— }6”
#4 @ 18—
1"—4” FOR MAX H <10’
2° FOR MAX H > 10’
SECTION C-C
N—
|
|
| i CULVERT WALL
N S i PARAPET ——_ | T
#4 2+
LEVEL—_ ‘ i P
FLEV A — =1\ ANGLE ! CONST JOINT
OF FLARE )
2+ #4 @ 127, LAP

TOE OF SLOPE

NOTES

IHI‘I
S

ALTERNATIVE WARPED WINGWALL

USE WHERE ADDITIONAL PROTECTION
TO TOE OF EMBANKMENT IS REQUIRED

WITH WALL SPACERS
WARPED WINGWALL

SECTION B-B

WALLS DESIGNED FOR 2" SURCHARGE; EARTH DENSITY = 120 LBS./CU. FT.; EQUIVALENT FLUID PRESSURE = 36 LBS./CU. FT.

RECOMMENDED BY THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE

>
MJ 24,2022

Chairperson R.C.E. 52241 Date

1.

2. VARY D OF WARPED WALL INIFORMLY FROM THAT AT CUTOFF WALL TO THAT AT CULVERT, FOR MAXIMUM H > 12",

3. WHERE ABRASION IS ANTICIPATED INCREASE APRON THICKNESS TO 7" MINIMUM TO PROVIDE 2" MINIMUM REINFORCEMENT COVERAGE.
4. DIMENSIONS L, W, H, M, N, ELEVATION A, ANGLE OF FLARE, AND END SLOPE (AS APPLY) ARE SHOWN ON THE PLANS.

5. CONCRETE SHALL BE 560-C-3250 AND REINFORCING STEEL SHALL BE MINIMUM GRADE 40 (UNLESS SPECIFIED OTHERWISE).
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WALL DIMENSIONS AND REINFORCING

ELEMENT 8 OR ; : : : ; ,

SLOPE H L ESS 10 12 14 16 18 20
1/4:1 | FRONT FACE RENF [ #4012 [#40 7| 450 7 (450 5 [f6@ 6 |470 7 [#70 6
’ REAR FACE REINF | #4@12 |#4@12 |#4@12 | #4012 | #4012 |#4@12 |#4@12
3/4:1 | FRONT FACE REINF #4012 | #4012 [ #4012 | #4012 [ #4010 [#40 8 |#40 6
; REAR FACE REINF | #4@12 | #4@12 | #4012 | #4010 | #4@ 7 |#40 6 |#50 8
1—1/4:1| FRONT FACE REINF #4012 | #4012 | #4@12 | #4@12 | #4012 | #4012 | #4@12
“'|' REAR FACE REINF |#4@ 8 |#4@ 8| #4@ 5| #56 6| #60@ 7 |#6@ 6 |#70@ 6

D AT CUTOFF WALL 8" 6” 6" | 7-1/22| & [9-1/2"| 11"
D AT CULVERT 6" 6" 6" 8" |9-1/2"| 117 | -1

STIFFENING BEAM DIMENSIONS AND REINFORCING
WS 12| 14| 16 | 18| 20" | 25" | 30" | 35" |40" OR MORE]
6 |NO BEAM. PLACE 2—#6 IN EACH
8  |FACE ALONG TOP O ,
10 |WALL. | A=
o B=9
14’ TOTAL 6-#6 B’ A=1"-10"
16 TOTAL 6—#7 | b=t | A=2
18’ TOTAL 6—#8 | B=1"—6"
20' TOTAL 8—#9
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GENERAL NOTES

QUANTITIES: Quantities are for the sloped invert slab and do not
include splices in the longitudinal bars, nor temperature
reinforcement for exposed top culvert, nor concrete or
reinforcement for parapets or cutoff walls.

SPECIAL COVERAGE: Box standard plans are not to be used
for culverts in a corrosive environment or where there is a severe
abrasive flow condition.

DESIGNATION: Show on plans as span x height-strength
classification x length (e.g. 4 x 4-A x 60'), followed by
alternatives.

ALTERNATIVES: Invert will be sloped unless "Trapezoidal
Invert", "Flat Invert" or "V Invert" is included in designation. Ends
of culvert will be rounded unless "Square Ends" are designated.
Parapets will be as shown unless "____ ft. parapet" is designated
in plans. Such designations may be different for inlet and outlet
ends.

REINFORCEMENT PLACEMENT: Main Reinforcement is
positioned transverse or, for curved culverts, radial. When radial,
reinforcing spacing is measured along C/L.

CONSTRUCTION NOTES

CONCRETE: Bottom slab & walls shall be Class 560-B-3250.
Top slab shall be Class 560-C-3250.

EXPANSION JOINTS: Bottom Slab - No expansion joints shall be
placed.

Top Slab and Walls - When cover is less than span length, place
1/2" expansion joint filler at 50'+ centers outside the paved
roadway lanes and place weakened plane joints per Detail A of
Weakened Planes Detail 3-2 of C-15 at 30't+ centers under paved
roadway lanes. When cover depth is greater than span length,
place 1/2" expansion joint filler at 30'+ centers and additional 1/2"
expansion joints at locations of change of foundation character as
directed by the Engineer.

CONSTRUCTION LOADS: Not permitted until concrete has
reached a strength of 3,000 p.s.i. or age of 28 days, whichever
occurs first, and falsework plans have been submitted by the
Contractor to the Engineer and approved.

CONSTRUCTION JOINTS: Temporary joints may be permitted if
normal (orradial) to C/L of RCB. Otherwise, the Contractor is
to submit a proposal for consideration.

DESIGN NOTES

SPECIFICATIONS

DESIGN: AASHTO's publication titled A Policy on Geomeric Design of
Highways, dated 1984, with revisions as supplemented by State of
California Bridge Planning and Design Manual.

Sections designed for culvert in a trench on hard foundation or culvert
untrenched on yielding foundation. Special design will be required for
culverts on piles or rock foundations.

LOADING
LIVE LOAD: For legal highway loads, use HS20-44 or alternative with 30%
impact for all cover depths with no impact on invert.

COVER LESS THAN 2': Wheel load distribution on the top slab is
E=0.175S+3.2' longitudinally and concentrated along the span. Wheel load
distribution on the invert slab is 7.5' longitudinally and uniformly over the
breadth of the culvert.

COVER 2' OR MORE: Wheel loads distributed uniformly over a square,
the sides of which are 1.75 times the depth of cover, but not less
longitudinally than E on the top slab, or 7.5' on the invert slab when such
areas from several wheel concentrations overlap. The total load shall be
considered as uniformly distributed over the area defined by the outside
limits of the individual areas, but the overall longitudinal dimension shall
not exceed the total length of the supporting slab. Neglect live load, on
single spans when cover is more than 8' and exceeds span, and on
multiple spans when cover exceeds distance between exterior walls.

DEAD LOAD: Earth load of 120 pcf and an equivalent fluid pressure of 36
pcf, reduced to 84 pcf and 25 pcf respectively for clear spans of 20' or less.

UNIT STRESSES: Fs = 20,000 psi, N =10
Fc = 1,200 psi

Reinforcement embedment is 1-1/2 dia. clear, min 1" and in 1/4"
increments, except as noted.

Distribution "d" bars expressed as a percent of main positive reinforcement.
e wawm _ 100 N ) o

Classification "A" top slab =PI max. 50% (unless traffic longitudinal)

Classification "B" to "E": Top and bottom slabs #4 @ 18" max.

USE OF STANDARD DRAWING

"Strength Classification," as symbolized by the letters ("A", "B", "C" or
"D") at the top of the data table is merely a convenient designation for a
particular structural section for a culvert of any given opening. Itis
dictated by the cover or depth of fill over the the top slab.

4 |
Jony i B FoRUED T4 /8" LIVE LOAD & R.C.B. DIRECTIONAL TERMINOLOGY
L — OF THE CHAMFER ON THE EXPOSED FACE.

v BREADTH

3/4” CHAMFER —-‘ ‘— 1/8" I

DETAIL A OF WEAKENED PLANES DETAIL 3-2
(PORTION OF STANDARD DRAWING C-15)

isi RECOMMENDED BY THE SAN DIEGO
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LENGTH OF CULVERT "d" BARS OR SPACERS

] 12" SKEW—\
1CLR H»' —
T ay

4 BARS
®T X - € CWVERT T T
J ®H (INCHES)=SPAN (FEET), 6" MIN " TS~ MAIN REINFORCEMENT
#4 HOOPS @ Iy \\e (NCHES) (FEED) A
R=T,4 N T BARS, 3 TOIL * PARAPET T BAR SIZE
—_ KEW ° ° °
SART SECTION PART PLAN—SKEWED ST TTET3T
s (SN\[15°| 307 45"
PARAPET DETAILS FOR SINGLE SPAN CULVERTS 4 #4 | #4 | #4
6’ #4 | #4 | #5
g 4 | #5 | #6
10|45 46 47
LENGTH OF CULVERT . 13{ j;g #5#78 j‘g
. , SKEW R=—>.
| rer=o-—"2 TS 2
®H B | o AN -
R i e\
. L INTERIOR WALL,
#4 HOOPS @ 12” 0C YT TREAT EXTERIOR A4 ¢ INTERIOR WALL
R-T4 A ALLS AS ABOVE)
PART SECTION PART PLAN-SKEWED
PARAPET DETAILS FOR MULTIPLE SPAN CULVERTS
END OF PARAPET NORVAL 7/ £ RC. BoX
TO FACE OF PARAPET
PARAPET DETAIL FOR SKEWED CULVERTS W/O WINGWALLS
PLACE AN EXPANSION
COVER SLAB JOINT PER G-10 A MINIMUM
25 OR 2H FROM JOINING
R I LEL
T 4 | OPTIONAL EXTENSION
* =T 1/2" BXP JT FILLER, SECURED WIH A =
86 NALS @ 18" MAX ROOF & WALLS
EXISTING CONSTRUCTIONC—= NEW CONSTRUCTION EXISTING CONSTRUCTION ::>NEW CIONSTRUCTION
~ % ENNNW\\w ]
—h2"l- ReMOVE AND SPLICE TO EXISTING —hol~—RewMovE AND SPLICE To EXISTING
LONGITUDINAL REBAR N INVERT LONGITUDINAL REBAR IN ALL MEMBERS
COVER: 1’ AND GREATER COVER: EXPOSED TOP AND LESS THAN 1’

CULVERT EXTENSION
20" SKEW MAXIMUM
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NOTES

1. FENCE FABRIC SHALL BE 2" mesh, 9 GAGE GALVANIZED STEEL WIRE,
PLACED ON THE UPSTREAM SIDE OF THE POSTS AND TENSION CABLES.

2. TENSION CABLE SHALL BE 5/16" ¢ STEEL @ 18" OC, SECURED AT ENDS
WITH CABLE CLAMPS. SECURE FENCE TO CABLE WITH 12 GAGE GALVANIZED
STEEL WIRE LOOPED @ 6" OC.

3. POSTS SHALL BE 3" STEEL PIPE, 5.79 LBS./FT.

311

STEEL POSTS TENSION CABLES—\

X

%%
KRR

oo
oo
RS
RRLRRRNY

GROUND LINE

9%
F’Q
9%

4 R RESS
< B
R /:7\/\ RSN IR X
BACKFILL TO NATURAL 5 MAX
GROUND AFTER FENCE
INSTALLATION
LENGTH AND POST LAYOUT SHOWN ON PLANS
ELEVATION
rz"
CHANNEL BOTTOM ] =&
1 . |GE=
N M E‘%Lu
] Sog
A
M\ STREAM FLOW
NN
SERE 2
L >
i MR NASANA
- . T q D
" B B
% . A.\{//\\
A TR ‘
560—C—3250 CONCREFE/ Z MIN L3"
SEE D-40 FOR RIP-RAP SIZE AND
LENGTH TO BE SHOWN ON PLANS
SECTION

FILL WITH MORTAR AFTER PLACING.

4. FENCE FABRIC SHALL BE SECURED TO POSTS WITH 9 GAGE WIRE CLIPS @ 9” OC.

LEGEND ON PLANS
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