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Regional Standards Committee
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These standard drawings have been adopted by the San Diego Regional
Standards Committee for the benefit of all agencies in the San Diego area.
The Regional Standards Committee membership is comprised of the County’s
sixteen cities, the County of San Diego, various representative districts
and private industry organizations, the Pacific Telephone Company and the
San Diego Gas and Electric Company as named above. The San Diego County
Department of Public Works is currently providing coordimation and staff
support for the Regional Standards Committee.

REVISIONS

The Regional Standards Committee will continuously accept proposed
revisions and/or proposed new standard drawings for review. They should be
submitted to the Regional Standards staff at the Department of Public
Works, County of San Diego, 5555 Overland Avenue, San Diego, California
92123, Attention Manoochehr Bahmanian. Shcould the proposed revision be
very minor in nature, i.e., a grammatical error, etc., the staff will make
the necessary change without taking it to the Regional Standards Committee.
Once enough proposals have been submitted to warrant a Regional Standards
Committee meeting, the staff will prepare an agenda and schedule a meeting.

At the meeting the Committee will take one of three possible actions:
approve the change, reject the change or recommend that a subcommittee
further study the change and make recommendations to the Committee. the
individual or organization who submitted. the change will then be notified
of the Committee action. After approval of the proposed change by the
Regional Standards committee the staff will print and distribute the change
to the governmental agencies within San Diego County.

It is intended that the standard drawing package will be reprinted and
distributed periodically incorporating all the changes approved by the
Regional Standards Committee since the last printing. The reprinting will
take place when the Regional Standards Committee determines enough
revisions have been approved to warrant issuance of an updated drawing
package. It is further intended that the Reglonal Standards be accepted by
all agencies at the earliest date possible.

&y ¢ A

Ray Ha
Chairman, Regional Standards Committee
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L

~
|
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<

PLAN
mortar __ H=g-0" He5'-4"  H=3'-8"
— # 4 total 2
\
x| | & b mortar cap
: = | T 32
SR OR: N U 1 B ' # 4 total 2
gl I | ] 115,.‘:__1,5,. | | @{
:= —| 2" /V I I s ous B x
z @) tan 1 Al e :
P - A 3 A
g I | = .
'gé T2 # 4 total 2 LT r — '
— - L — -t &
a: - J C) bars — 7, —16"‘“‘1'16"' (N 17-6" I
3 ‘
= T : - .
—] T iﬂ///@ bars I I;.U/’#t;@ 12“#4[1.@ 12
P .
| — T J i—lﬁ Horizontal reinf. not shown -
Key_/ e wW/2 + 8"x 8" key —
— 1.0 5 ELEVATION Key
- W &
o TYPICAL SECTION
TYPICAL SECTION 5 - 47" max
over 5 - 4" DIMENSIONS AND REINFORCING STEEL
H (max) 3-8 54" 8 -0
T (min) 0-8" 0 - 10" 1"-0"
NOTES W (min) 24" 3'- 6" 5 - 4"
1. See Standard Drawings C-7 and C-8 for @ bars F4@32 | #4@32° | #4@ 327
additional notes and details.
2. Fill all block cells with grout. bars — | #40@32" | #4032"
©) bars #6@ 16"
@ bars #4 total 4 | # 4 total 5 | # 4 total 6
max soil
press. (psf) 500 600 800
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TYPE | WALL TYPE Il WALL

Slope of Slope of
retained earth. retained earth.
_/ Level

! Hori T
grizontal Steel Level
S (see note 2) < 44 Bars
Z Reinforcing steel “R” 18" o.c. %
=T WALL TYPE “T s 'Tf =
[« Wall width A Type | 6" Width = - 5
= S 7 B. Type | 8" Width = R ? o
=d -~
E | . 2% C. TYDe 1 (Nﬂt? 1-) : | 1 7/'8" Width <
= Ei/ REINFORCING STEEL “R” 2 E
E A i i e 12
lr..—ﬁengforcmg “?91 1. # 3 Bars @ 24” o/c ) . !
R” Lap Splice 2. #4 Bars @ 32" o/c BBV |
3. #3 Bars @ 16” o/c IO A
4. # 4 Bars @ 24" o/c ——r El3
5 # 4 Bars @ 16" o/c I 6" e
6. # 5 Bars ® 16" o/c — &
A7/ ;7/'7 } Y
<7 KEY SIZE K" R X%
% R PO Reinf. Steel
X2 5 43 Bars Width x Oepth b ‘9" | %”R" T
D. 6 x 6” =S G
.-./% E., 8" X 8" 3 "'.".'o‘.\z\\“ 2 ‘#3
e F. 12" x12¢ I—B” YR Key size “K"”
Key size “K G. 12 x 18" =
I-—Footmg Wldth-—{ N.  None Required I—-—Footing width-——l
llwll HWII .
12" min. concrete depth. 12" min. concrete depth.
12" min. into natural ground 12” min. into natural ground
or approved compacted fill. or approved compacted fill.
SLOPE OF RETAINED EARTH ..cccoccoccscsconsas HORIZONTAL RUN TO VERTICAL RISE
Wall Lavel 5tol 4t01 311 21t 1 1% to 1 1t1
Height | 3ipled w  [TlR{k| w |Tirlx[ w [T{R(x] w |T|r{k| w |TIR|K| w [TRR[K] W
1~ 4" FA[TIN] 1V = 4" A{TIN] 1° — 4" |JA[1|N] 1" = 47 JA[T[N] 1" — 4” |A|1{N| 1" — 4" [A{1[N] 1" - 6" [A[1{D] 1" - 7"
2~ 0" [ A[1IN] 17— 4“1 A[T[N} 1" = 4" JA[1[N] 1" = 4" |A[1[N] 1" — 4" [A{1|N] 1" - 4~ [A{1|D| 1* - 8" {A[1]0O] 1" - 10"
2 - & | A[1IN| 22— 0"] A{1IN] 2° - 0" |A[1(N] 2° — 0" {A{1IN] 2" = 0" |A{1[D] 2" — 0" A[1IE] 2" - 2" | A|Y[F| 2" - &"
3 - 47 AN 22— 17" A[T{N| 2" = 1" {A[1|N[ 2 - 1" [A{1|D] 2" = 1" |A[3|D| 2" - 1" |{B|1|E{ 2' — 4" [B|4|{F| 2" — 4"
4 — 0" | AI3INl 22 - 4" | B|{1IN| 2° - 3" |B|1|N| 2" — 3" |B|1|D]| 2" — 3" (B|1|D| 2 — 3" {B|4|F| 2" — 5" |C|4{G] 3" - 4"
4 —8°18B(4/D] 2 -9”1B[4|0] 2" - 9" |BIS|E| 2’ - 9" IB|5|/E| 2° — 9" [B(5|F| 2 - 9” |C|5(G| 3 - 5"
5 — 4" {B|5|D{ 3¥ -0"|Cl4|D| 3' - 0" {C|4{E| 3’ - 0" |CI|4|E| 3 — 0" |C|4(F| 3 — 2" |C|5|G| 3 - §"
6 - 07| clale] 3 - 37| clale] 3 - 3" [cla|e] 3 - 4~ [c|s[E] 3 — 4" [c|5(F] 3 - 6" [c[s[G] & — 2~
6 — 8| C|5{E| 3 — 9" | C|5{F| 3 - 10”|C|{6{F| 3’ — 10”|C|6|G] 3' — 11"|C|6|G| 4" - 1"
8 - 07| CJ6G| 4 - 6" Footing sizes are based on 1000 Ib. per square foot maximum soil bearing value.
NOTES:
1. When wall Type Il is required, the first four courses of block, regardless of wall height, shall consist
of. 12" wide masonry units.
2. Horizontal Steel — Two # 3 bars shall be placed longitudinally in the footing as shown. QOne # 3 bar
or ladder mesh shail be placed longitudinally in the mortar joint every 16 inches as the blocks are laid up.
3. See Standard Drawing C-7 for additional requirements.
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TYPE V WALL

Level
TYPE |1l WALL T
6" Block
rd
TYPE IV WALL
8" Block
BII
Level
w4 X :
] —--I r/‘—- 2'." g
4 Horizontal Steel om0 g
T % orizontal Ste 44 Bars @ & 7 .
B ! 5 ;% 16" o.c. {::‘ ! z
i | I S
% E ; ” S — ?
QO ”
T ———1 20 l 13 \
= l‘ “A" Bars l l'"‘é‘—' “A" Bars < “:
IE . agyre | =3 S
12" min. conc. depth H H 0 =
“H" I 12" into natural ground -h 2|3
O or approved compacted My W dﬂ M : “B" Bars
/¥> 777, 1777 iy BARS \ZZ////[ L
wo . 7/ A “g" A R EEENTT
sl M e /77 725 35 7 B e a7
into natural —— IR 2N it 4'.'.4 :

% e
ground or approved ..:,/ %
compacted fiil. .,.'/ "

Footing ‘“W" Footing "W"'

Wall Height Wall Type H Footing W | Xey Size “A"” Bars “B* Bars
1"— 4~ i 3" 1= 6" None #3 @ 32" o/c | None
2- 0" i 3 1'— 8" None #3 @ 24" o/c | None
2- 8" il 3 -0 None #3@2" o/c | #3 @ 48" o/c
3- 4" i 3" 2'- 3" None #3@24" o/c | #3 @ 48" o/c
4~ 0" i 3” 2'- 6" None #3@ 16" ofc | #3 @ 32" olc
4'- 8" v 6" 3~ 6 None #4@2" olc| #4@24" o/c
5~ 4" v 8" 4'— 0 6"x 8" #4@ 16" olc | # 4 @ 24" olc
6'- 0" v 8" 4'— g 8"x 8" | #4@24" o/c | #4 @ 24" olc
6'— 8" \ 1" -1" 50" 8”"x 8" #4@16" o/c| # 4 @ 16" o/c
8- 0" v 1" -8" 5~ 2" 12" 12" | # 5 @ 16" o/c | # 4 @ 16" o/c

NOTES:

1. Footing sizes are based on 1000 lbs. per square foot maximum seil bearing value.

2. Wall height is measured fram the top of the footing to the top of the wall.
Walls not shown in the table above, must be designed specifically for the existing condition.

- 3. The walls shown here are designed as walls retaining level earth for a distance equal to wall height.

4. See Standard Drawing C-7 for additional requirements.

5. When wall Type V is required, the lawer 16" of wall height is required to consist of
12" width masonry units.

6. Horizontal Steel: # 3 bars shall be placed langitudinally in the footing as shown.
# 3 bars or ladder mesh shall be placed longitudinally in the mortar joint every
sixteen inches as the blocks are laid up.
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8

S

I A

layout line

adge of footing

/

T
T

1 1/2:1 sloping backfili or PLAN 1 1/2:1 sloping backfill or
250 psf. live load surcharge 250 psf. live load surcharge
Mortar cap = 5.4~ H=%.8" Mortar cap
@ bars — ) — # 4 total 2\
T é ” ‘ ‘ l./_® bars g %" <
3 -2 T | | ' g | | x
\ = | i 3] S
2”—-.\-4 — &~ = » > . :D
#4 total 2 g y L, = 3
ey - 1]
N \ | =
e bars P ol 4 bars !
N o] 1O b=
q s =T ——\—
:‘33 ;: r 0 * O — ’
” -’ o~ .
@ bars KEY\..{ —-—2‘ TR s = rW‘W\ AN - \
L g )
L X \\,‘_j_f" ] | IR ” i:’D‘ 12 W
fez— .
byl L._j - l LL s Fa@12”
= o ‘7 TYPICAL SECTION
] AN 10" o . g .
£ I x 3 clr.‘-—f <-J 3. 87 max
# 4 total 5 T Harinzontal reinf. not shown
W ELEVATION
TYPICAL SECTION DIMENSIONS AND REINFORCING STEEL
over 3 - 8" H {max) § - 4" 3-8
T (min) 0 - 10" 0 - 8"
W (min) 4. Q" 3-0"
() bars #4@ 16" #4@ 16"
NOTES
16"
1. See Standard Drawings C-7 and C-8 for bars #6@ 1t
additional notes and details. Surcharge sloping | live load | sloping | live load
2. Fill all block cells with grout,
C ) bars #6@8" [#6@16"|#6@16"|#6 @ 16"
K (min) oot | o8 7.0 0.8
Toe press. 2700 psf.} 1900 psf.| 1700 psf | 1430 psf
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layout line
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PLAN
mortar H=8-0" H=5-.4" H=3-8
. — . |
cap—\_’_\ /® bars —_ i ! l
| p—r Ny ( l ! f
é ﬁ 5.311 # 4 tot 2 g I~ l i l : l : l L : [ l
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| s T T = 7 #s[Je1z»  TYPICAL SECTION
- - .y " 5 - 4" max
| 1 l -L/ﬂ/’\ 44@12
Key w —_ Horizontal reinf. not shown.
TYPICAL SECTION ELEVATION
over 5 - 4"
DIMENSIONS AND REINFORCING STEEL
H (max) 3.8 5 . 4" 8- 0"
T (min) 0 - 8" 0 - 10" 1.0
W (min) 2. 3.1 4.3
NOTES R OI 9[! 1’ 2" 11 5'!
1. See Standard Drawing C-7 and C-8 - - -
for additional notes and details S 0r-8172 -2 r-712
2. Fili all block cells with grout. K g8 0 - 8" 0 - 12"
bars #4@32" | #4@32" | #4@32"
bars Fe@3 H4e@32
- (©) bars #1016
(D) bas | #4@32" | #40@16" | #4@ 16
@ bars #4 total 5| # 4 total 5 | # 4 total 6
max sail
press. {psf) 774 1030 1660
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PLAN
1 1/2:1 sloping backfill or 11/2:1 sloping backfill or
250 psf. live load surcharge. 250 psf. live load surcharge.
mortar cap H=5-.4" H=3"-8" mortar cap
) # 4 total 2 2 — o
e T 3
E|S I | l [ # 4 total 2 —— gl
: | = ]
@ — bars —=7 i Wle
A 1= Ol v O YOO i B
o 1 \ | ] e Key 0n10 X |
‘T 2! —e / # 4 total 2 = +— =o
o =lx . o0 |
-, - l ; I _I_ | #5@ 16" —
OBl o bars —=—e7 l L - x| -
b= o i s X 4 / . ps
z\.‘ ?: f\‘ 1,.2" l | 410ta| 5 é; 31; c]r.,J ’ '0, 8
IR R | _4seer| 1] F s froofoeny 1
)y il
oo
1 %———-& " w
5 Key E‘Otf o f #40@12 '
. otal 5 v . .
- . 3 cir. Horizontal reinf. not shown
o -3 TYPICAL SECTION
3 - 8 max
W ELEVATION
TYPICAL SECTION
over 3’ - 8"
DIMENSIONS AND REINFORCING STEEL
H (max) 5. 4" 3-8"
T {min) 0 - 10" 0. 8"
W (min) 3 - 10" 27-9"
NOTES
o @ bars | # 4 @ 16" —
1. See Standard Drawings C-7 and C-8 == " -
for additional notes and details. ‘ bars | #6@16" | #4@16
2. Fill all block cells with grout. Max. Toe
Press, P.S.F. 2000 1400
rccomweunen o1 e om oce0 | SAN DIEGO REGIONAL STANDARD DRAWING  (orson Bv; Approved | Oate

REGIONAL STANDARDS COMMITTEE

HiZblns ermz | MASONRY RETAINING WALL TYPE 6

DRAWING
NUMBER C'B

(LIVE LOAD SURCHARGE OR SLOPING BACKFILL)




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 uncapable of supporting toe pressure listed in table.

DESIGN DATA: (Wall Types 1B, 4B, 5B and 6):
Reinforced Concrete:

1200 psi F'c
20,000 psi

Fe
Fs

3000 psi
10

(/']
=2
won

Reinforced Masonry:

F'm = 600 psi Fm = 200 psi
Fs = 20,000 psi n =50

Earth = 120 pcf an Equivalent Fluid Pressure = 36 psf
per foot of height. Walls shown for 1%:1 unlimited
sloping surcharge are designed in accordance with
Rankline’s formula for unlimited sloping surcharge with
af=133 42

REINFORCEMENT:

Intermediate grade, hard grade, or rail steel deformation shall
conform to ASTM AGB15, 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.l.
Backing for hooks is four diameters. All bar embedments are
clear distances to outside of bar. Spacing for parailel bars is
center to center of bars.

MASONRY:

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

JOINTS:

Vertical control joints shall be placed at 32 foot intervals
maximum. Joints shall be designed to resist shear and
other lateral forces while permitting iongitudal movement.
Vertical expansion joints shall be placed at 36 foot inter-
vals maximum.

CONCRETE:

Footing concrete shall be 560—~C-3250, using 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 atherwise compacted
until the relative compaction is not less than 30%.

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 heen formed, with the stee! 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
4, or full height for walls up to 5, with steel in
piace 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 biocks have been laid up to the top of
the wail, with the steel tied securely in place, but
before grouting.

C.  After grouting is compiete 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 and mortar mixes shall he as specified in the
"“Standard Specifications for Public Works Construction”.

All cells shall be filled with grout. Rod or vibrate grout
within 10 minutes of pouring to insure consolidation. Bring
grout to a point 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 black, 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 at 6 foot intervals along the length
of the wall and located at the level of the bottom course of
block. The drains shall be 4" in diameter, formed by placing a
block an its side, or leaving out every head joint in the first
course of block. Backfill behind wall drains or open head joints
shall be loose rubble ar gravel. ’

SOIL:

All footings shall extend at least 12 inches into undisturbed
natural soil or approved compacted fill. Sail should be dampened
prior to placing concrete in footings.
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R

A

No surchar/ge loads within this
area for level backfill design.

2
§—~ 6" min. cover

== =

— '-<—6" +

-

|

-

Line of undisturbed natural soil ——JU

TYPICAL SECTION

Mortar or cast-in-place concrete

Finished ground line

ANANAWAY 5

Vertical reinf,
Grout filled bhlock cells

:

HACINY

Pz Sl

Filter Material, 1" max. crushed
aggregate, 4 cu. ft. per 4" dia.
drain or 1 cu. ft. per ft. of open
head joints.

4" dia, drain with 1/4" galv. wire mesh
screen 8°- 0” on centers, or one row
horizontally of open head joints.

9 112” block wall
8 block wall

L Vertical reinf,

Top of footing

po 4 O\
Itl Horizontal reinf, thru
bond beam biock
2" x 4" (naminal) key
CAP DETAIL KEY DETAIL
NOTE
All masonry retaining wails shall he constructed
with cap, key and drainage details as shown hereon.
Revision {By| Approved | Date

RECOMMENDED B8Y THE SAN OIEGOD
REGIONAL STANDARDS COMMITTEE

Plpd 7 o hinal/

Coordinator  R.C.E. 19807

Jzc. /1775

Date

SAN DIEGO REGIONAL STANDARD DRAWING

DRAWING
NUMBER

C-8

DETAILS FOR MASONRY RETAINING WALL




11/2 : 1 Slope Unlimited
AV

2’ Level Surcharge
{Vehicle Traffic)

OR

1" Chamfer 1" Chamfer

1' . OII
- -
|
1.0 1 Chamfer Sl Level Surface
/fg{ S
T (RZa x T VN There shall be na
= = = o loadings extending
= 2 2 ’ above top of wall
= - Tle ’ within a distance
E :E equal to height of
3 '{\\- c[mv the walil.
. . -
TYPE—-A WALL = "
(Applicable for all types H/2 + 10 Hi2
of backfill loadings)
TYPE—B WALL TYPE-C WALL
Expansion joint @ 30- 0" + centers
- {max) and/or @ each step.
Top of wall
WALL CONC
TYPE |HEIGHT| BASE |CF/FT Finished Ground Line
16" | 1-0" | 150 Kv-—
A 2 -0 1°- 07 2.00 L
y.0" [ 74 | 499 A
~
B 4.0 2’-10" | 7.66 o
5-0" 3.4 |10.82 —E Level Reference
5 - 0" 310" | 14.49
3-0” 1- 6" 3.75
c &0 7.0 6.00 TYPICAL ELEVATION
5 -0 2-8" 8.75
6 -0" 3-0" ]12.00
NOTE
See Standard Drawing C-10 for Section A—A, notes and details.
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Filter Material: 1" max. crushed
aggregate 4 cu. ft. min at each drain.

CONCRETE
Caoncrete shall be 560-C-3250.
DESIGN CONDITIONS

Walls are to be used for the loading
conditions shown for each type wall.
Design H may be exceeded by six

screen, 8" above outside ground surfa
slope 1/2° per ft.

Locate drains @ 15’ - 0” center to
center or as directed by the Engineer.

inches before going to next size. TYPICAL DRAINAGE
DESIGN DATA WHEN H IS GREATER
‘ THAN 4 - 0"

Fc = 1200 psi F'c = 3000 psi

Earth = 120 pcf and equivalent fluid

pressure = 36 psf per foot of height 1/2" Expansion joint, fill with premolded
expansion joint filler. Locate joints at

Walls shown for 1 1/2:1 unlimited :
30°- 0" + centers or as directed by the

sloping surcharge are designed in :
accordance with Rankine's Formula Engineer, ———
for unlimited sloping surcharge with ‘
g =33 42.

Note: Maximum toe prassure under wall
footing = 1 1/2 tons. Special design
required where footing material is
incapable of supporting this pressure.

- 4 dia. drains with 1/4” galv. wire mesh

ce,

EXCAVATION AND BACKFILL 1/2" chamfer f LWater stop, use only when watertight

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

be permitted. SECTION A-A

Each layer of backfill shail be
moistened as directed by the Engineer
and thoroughly tamped, rolled or other-
wise compacted until the relative com- - Embedment 2 3/8” min.
paction is not less than 30 percent.
i ]

Ne backfill material shall be deposited

of 2,500 pounds per square inch in com-

joint is required, see water stop detail.

I
against concrete retaining walls until ‘ + } l Split permitted
the concrete has developed a strength f _==.%/_

3/8”‘j

RUBBER WATERSTOP

Use only when watertight
joint is required.

pression as determined by test cyclinders, 3/4” dia.
or until 28 days after wall has been placed.
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L, Layewt Line For design /imits of surcharge
Bar cut-offs may be vevied in ' ) 7 ond siope 1ee ‘Retaiming Wall
incraments of €7, M Deraiis No. 17
Use Renforcement for Ha /6" I18° 20 /a"© rror Elov. or
Toe of Siese — Tow of wei. M Tae of siope Interseciion
H Apprapriate detoils af top of
N1, r_h'_lz_(_ /ﬂ + 1. o/l are shown eisewders .
it
Top of Footing He2Z 3 b
g - g by . 4035
I Owiaret Foting e T o 20 LR % 5 o
K 1 k K 3 L]
S ol ! X _//'
- [W _[Layowr Line—) LIS Held LT
T . T | Enteriar foce short B)
' L wsl|l 131 verticol - _|
ol Shorr @
TYPICAL LAYOUT EXAMPLE ~ZEl Batter Socilece
For joints required, soe 0010is 3-3 ond 3 -4 grewing C-S. Holq /."’ =
» 7
wez' | LA =] i A ® X
_/“"/ N '{ f& g § 2°Cleer
Mumber adove ©) dars RLEEA 2 —; R &
insicares distance from . rva o~
top of footing 10 upper Hed v ¢ . G »
wd of © dors—___ | | L L e g © s marll ongirection jeswt
Heg” —Trsl|, |57 e sor @ oL Bundle D0rs —en—
u %g 5 g for H228 ond 30
gt || L1 | N
V?" 30 LA T | cunate 5 |
Lar 1] ? dors r 7
1 i —t
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== 77 /
2 5* wl DN ~ o 7 > LIAAR P ’,)_ 4 (" g L0 far HP @
TASLE OF REINFORCING STEEL DIMENSIONS AND DATA ovtisnst | g | farH10*
[Deslgn H < 7 g Q" 1T 27 1T /3 T J6" T /& 1 297 T 128 28 T Jo° 1 : h
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e T T T 1P - A Y LR R W
bory LI R B LI e D ri SPREAD FOOTING SECTION
dars :;_ngj'sgs Q@9 |96Q 9 7'@/5 XX gp%/ I 7 6 ¥
:103__,_:0?‘ P MDD W5 I 15 wg /] /7 10 08 g 7 Note
_ogry $-7616-76 | 8-75 7 110-%7 [00. 27 7 647 | 6.97 [ 6-47 (4-47 | 4-27 | 4-47 [4-97 For detoils ot shown ond dromage notes
b:.« dary 4-%7 | 4. 971 4-¢7 (4. 7 4.%7 [4.97 | 4. 7 (2.7 [2.97 [2.%7 | 2-%7 see 'Reraining Wall Deteils No. !’ drawng C-43.
ement | 1.6 /.9 22 | 23 28 | 33 35 | 40 | 43 | 46 49 | 53 | 57 | 62 Ouantities » O H partion and &
nrtod| e 200 | 1/ 1.5 20 25 27 33 36 4.2 47 55 59 &5 7/ 75 e added portion adove ‘Gurter Elevaron.®
/%‘hnw ’3 17 F 25 | 29 | 34 |38 | 43 | 48 | 54 | 58 | 65 |72 | 75
Sorecd | 17 20 28 37 37 80 __| 105 | /47 | 7137 96| 303 | 407 | 449 | 307 |
Foating 7A1 89| 123 | 6.3 (2| 254 | 307 | 348 | 407 | 450 | 527 [ 633 [ 770 | 88/ (/048
Sheel E2 47 70 G4 7113 140 172 212 1 270 322 427 469 528
M. (conecr | 02 | 127 | 767 | 208 | 252 | 307 | 348 | 406 | 457 | 337 [ 647 | 788 | 899 (/070 |
=
) 3 T
. 4 ® g% koo
Note: sere ) .
Reinforcement detoiled is fo be pleced .4 d L ” wih Conzt Jt 2
N odiition 10 that shown far spreed 44 Oi’ he % ‘e
footing. All piles nat showw, see Pile - \
Layowt an plans. R N i~a N
N S P _Z T 723
@ For pile footing Oesign Hed' wme 7 P 7 | 7 z a 3
s0me foating oimensions e J \ 42 /8 -H - / 428 Ig{ H
Oesign N2 6’ % o 18, /00 : 3
, 2 : . LS L
N
¢ y) § 4 §
¥ N 45T PILE __FOOTING SECTION
45T PILE FOOTING SECTION 3 He 24 Thew Ha30 3
Hed Thw He22 @a &
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Layaut Line—

1 Gutter £/ or
o Toe of siope
21 8 ,awg intersection
Vertical ~=t 1O
. —_H ro
o P @I6—
3 “cieorll | 2°car
bd
S shor @~
@ | —Construction Joint
Stop @) 3 27
HeG' 0 & “‘1 I
w T DT
o ) } Ned 7ot 7
Hay—1 2]
[ 8
[

SPREAD FOOTING SECTION

Place concrete in loe agoinst
undisturbed material, excep?
as permitlted by the Engineer.

Nore:

Ploce waterstop——— 1 |
as shown when required

Bocklil! sufficiently fo prevent

v
N s 2o
P,

©

=

"

Gutter

£

e

, CASE
2' Surcharge .-~
Lo =21 Slope wimited
s

-
-~

-
CASE T

£l or Toe of

nrersection  §

Design M

ponding. To be done arter removal
of woil forms and before

dacktiting besind worls.

Quantities apply to Dasign H partion and exclude
me added portion above “Gutter Elevation.”

ESIGN

For drainoge notes and

other awa//su

see "Retaining Wol/ Details Nol,'drawing C43

TABLE OF REINFORCING STEEL pove @ sars iz’
Numbers above r ¥
D/”Eg:s/ ONS A”D DATA indicare distance from
Design M < 8 o' 127 top of footing fo upper ,
T W 32" -2 5-2" | 6-2° v H end of () bars. H2/0
¢ 10" /4" | /-87 ] 20" | 24
8 2-2" | Z-i07| 367 [ 4-2" [ 4-10° H=g'
@ bdors |#50 24850 22[#458 //[#6 83 [8787% Heg'
@) odars |#50 24|#50 22[#5 @22 |#7 @18 #8915
Toral (&) vors |6 - #6| 6 ~#6 [ 6 -~ #6 | /0-#7 [ 10-97 s
Total ({) bdars 4-*7 (4-°7 Hed - ©
CASE [ - Toe Press.psf| 1590 /930 2240 | 2550 | 2840 L] . 4-0°
CASE IT- Toe Press.ps?| 1060 | 1460 | 1860 | 2280 | 2700 [ 3-0" i d' | short @
Spread | Steel lbs/1t 5 21 27 46 70 L1
Footing | Cone CF/ 1t 8.6 .8 /4.9 /8.1 2.3
. Steel lbs/ft 25 32 38 75 101 o TX PPTRE | o
Pt F19 (Cane CE7ft | 9.9 | /1.9 | 153 | /98 | 227 S| T
T
ELEVATION
Reinforcement detoed is to be pilaced in T
addition !o that shown for spread footing.
All piles not shown, see File Layou! on
plans.
@ For pile footing Design Hr4' use some ) '
footing dimensions as Oesign H=&' Use Reinforcement for Hr 6 Top of Woll
Toe of Slope
§ :
NOTES = ‘o
Design Conaditions ET?—- . 3
Design H may be sxcseded by 6 before C’cnslruchan Joint x —Top of Fooring
going 1o the nex! sire. Footing key is N " y
required sxcapt when found unnecessary 4bars & bars ?\"\ro"m"‘" Footing Line
Oy the Enginear. Special fooling design is =~ = —.N—'
required where foundation materiai is N . e
incapable of supporting loe pressure o TR 'N \ b N
loads listed in table. =, — = ,.._ NN | Loyour Line— pp&
. o ' ;4@;0‘ | I ET MRS i
Design Data § : ‘o Ny - _ 1,91
fc = 1300 psi fc=3250 psi fs = 24,000 psi L /
- ' 3 Nore:
n =10 earth = /20 pef N ¢ 8 Bor cut-offs may be varied
Cose I Equivalent fluid pressure = 36 psf max for § l_.,____!,_‘ in increments of 67
dererminalion of foe pressure. 27 psf min for 3
determination of heel pressure. Y I5T PILE FOOTING SECT/ON TYPICAL LAYOUT EXAMPLE
o
Case - Eorth pressure derafmmed From [ For yomts required, see

Rankine's formuia mth @ = - 42"

Details 3-3 and 3-4, arowing C-I5
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and wotersiop as shown

Yo" premolded expansion joint filler

Lo 2:) Slope unlimited

NS ¢ o
g, 8 L7
\\___/’/ D @ \oo 2’ Surcharge
~_ - N = —W L~ -~ Finished grade
Z_Q' VC AT TOP OF WALL SLOPE CHANGE 1
w7 N ON THE RLANS /
L N Place waterstop as shown when required T
fo"Exp jI.Uf required i x
) 5
% ‘4002 é
L . pe
—~4 r; 2.
el {
)
" Had'to 22° Bocktill sufficiently 1o prevant ponding. E J L I 5
ol ics . IR i 3=/ ng C5.
/224 10 36' 7o be done after removal of woll foems. © Jﬁ‘r Oefail 31, draming
and before backfilling benind woll. < ¥
i 7 5 ’ - ~3"# holes when ordered
1 ) Plon. concrete in loe a_vdmsl undisturbed by the Engineer.
Layout|line marerial, except as permitted by the Engineer.
R S ¢
DESIGN AND DRAINAGE
FOOTING STEP
; ‘9w 1818-0"] ‘4 ®1826:0°] Std. reinforcement,
4e0/81:6°0" __]'_ ‘ce2 3 "’ ) ‘5ol 2 P bdend as shown
* 8r. Detail 3-4 \ 45
52 % < S
1N CLYE RN ~
< Shift reinf. 10 clear wolerstop 4018
o8 I3 PLAN PLAN

—— =

PLAN OF WALL

C woterstao

‘4

WITH DETAIL 3-4 (drawing C-15)

/ %" premolded expansion jont filler
% f&

PLAN OF WALL WITH

EXPANSION JOINT ONLY

offset walls

vertical /ayout

line H 421/8" H 8/ 172°
5 H 613/8" H20</3s4 "
em as . -
H §:1/2" H22:2
constructed H 10 58 H24:2 178"
H /2:.!/“)4 26 thru
H 14" H36:21/27
H 163 ye”
APPROX WALL OFFSET VALUES

"q \Ol/scr as follows :

Values for offsetting forms lo be
determiined by the Engineer

PLAN when
Layout Im' \ -— Top of wall /oul‘[ /o max. ‘/Layoul line
Top of wail level L 1 2-4 N
FEX QN aQ K * ; + RN '_L_I_
- o SEEN 3
by %( > o E ,’4\4\\ Top of waill /ﬂrcl\1 30" ‘_SLalour line
N o
Ground line,) | S|, 2-vess 7Y ":»..Wr_i:_ —2-"4@/8 N >
near side. X L |- ~ 2-"4,101 4
2> T 10" min| { T N~ .
) ™~ H ! J.‘ L Ground /ine t
%o ¥ 'zlé_;_ﬁ’"““- Peegmemrape—— f
4 N—
' 1 I
1 1 —_—
; -
."—g L—Q:
ELEVATION ELEVATION ELEVATION ELEVATION
RETURN WALL TYPE A’ RETURN WALL TYPE B’ RETURN WALL TYPE C’ RETURN WALL TYPE D’
Use where H 2 8° or /ess Use where H = |Q' or mare on Use where H /0’ or more on Use whare H =6 or less

straight? walis

NOTES -

Design Conditions :

Design H may be sxceeded by 6" befors going 'o 'he nax! size
Footing key is raquired except when found unnecessary by !he Engineer

Special footing design is required whare foundation material is incapadle
of supporting toe pressure loads lisied in tadle

Return wall not required unless shown elsewhere.
Design Data :
fe 2 /1300 psi

2' Surcharge -
Equivalent /luid pressure =

23250 psi fs = 24,000 psi ne /O earth= /20 pcf
36 pcf max. for determination of toa preassure.

27 pcf min. for determination of heel pressure

Earth pressures for 2:/ unlimited slope,
181 slope , and 1'/2:] unlimited slope ,
derermined from Rankines formula with
@ = 3342
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Sioenalh ar OCC Bp Sheo ~
4"cast 1ron or asbesios cemen? pipe B
when wall droin s 4 or less. For borger s [ ' o o e
L e see Cutlet Deran ™ i ; i = -‘Lﬁ
et A A . \ e I Juna.
L 3960 »i! = 1 T =
1 "4 @18 /-0
C\_- * - i t_L“F"‘rA, ¥ I“‘:“I/IﬁT—_T,’“”
N —= v %
£ Re wor___o T~ y/ ol
(- 2 o
om’:y’ A- 0135 tuck

Mof: Area ol apenimy 0 oe 1ot e3S Ihen Ihut of pipe from well

RETAINING WALL
FACE OF WALL OUTLET

\~ L
PLAN

OFFSET WALL

PLAN
CONTINUOUS WALL

ORAIN THROUGH RETURN WALL

Yaries, 14" Min

RETAINING WALL
GUTTER OUTLET

SECTION A-A

TYPICAL GUTTER DETAIL

(1

a87848

GRATE DETAIL

Sizes o (it Standard Hubs

Gutrer
elevartion

iter Aake ooemny iromitsan 15 wall Edga opering in curd
10 4" win Radivs.

OUTLET DETAIL-SECTION B-B

340" Overfion
Scupper where shewn
or plans— .

Gutrer £L
Grare :
{ See Grare Oetail) .. ;
A 2yt
- Q o
Asbestes Cament Row
WALL DRAIN DETAIL
% ;i
Y
Asmronmete 1L>- (D}:‘ - o Aetyrn Wali

Aol rayont ire /

WALL DRAINAGE
WHERE GUTTER NOT REQUIRED

45°Mox.

Standard ver? reinf

ol |
Max 48"

Limits of special reinf

Standard vart reinf above ond

A 4 A Standord vert reint.
4 J{_ — ! i - oy
. ]

below opening. [Both faces)

“5x4+3-0" Tor 2(Back face on/y} 4
(Omif for “A° less than 12") ————t=___

% FTor 6

2-

corresponding in size and numober 0 bors
cut by the opening. Place holf on each side.
. Extend the additional bars into the footing
) ! r | the same os other wall reinforcement and
to @ mimmum of 60 bar dia above the top
of Utility opaning if wall height parmits.
Bundle bars as raguired

‘/ Standard vert reinf plus odditional bars

Horiz. reinf to be siandard except as shown.
A1l reinf. to clear opening by 2% min.
Expansion joints sShall noi be localed within

8r Detart 3-2

tha {imits of spacial reinforcing,
2-°8xA+4"-0" 1ot 4
(Omit for ‘4" less than 127)

RETAINING WALL-UTILITY OPENING

7o be used n conjunction with the

Pelammg Wall Type |~ sheer

Max. size of Opening (A)248"
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:F/msﬁed grade

T
Fo"

7‘ —L
- . See Nore D
+ __‘,\__.E
—

Cut or butt every orther front
face horizonral bar at

Joint may be formed with
lg" hardboard and cut back ro

i e
A Al
See Nore 8
P - A f
L2420 01 2 | Derarl 3-2 ~ // /,: ;;J;?; sg; /?gc :Mm er on
ea. face I 2% A i .
A== ] -
Se L N e ' |
o Nor:A) r ! )
T See Nore C "~ See Derail 4
_SECTION DETAIL A
|
< T 4 ﬂi’ WEAKENED PLANES
' DETAIL _3-2

ELEVATION SECTION

WEEP HOLE AND PERVIOUS BACKFILL
DETAIL 31

Nores .
A4 4" grains @ 25 max. center to center ( 9'c-c for Type 2 and 9:3"c ¢ for

fylpe <4 Reraining Malls) For walls adjacent o sidewalks or curbs, provide
4"cast iron or asbestos cement pipe under the sidewalk to discharge thru
curb face. Exposed woll drains shall be locored 3"t above finished grade .
67 square aluminum or galvanized steel wire & mesh hardware cloth (Min
wire dioameter O.03 ") Anchor Ffirmly to bockface .
One cubic foot pervious backfill marerial in a burlap sack, securely red.

8.

c.

0. Pervious backfill marerial continuous betind retaining wall,

vo" premolded expansion joint
. /;/er unless other thickness GM
% material 1s shown elsewhere 2V4 min
’/Warerstop \E
RS |z} T [&

/ g min. thickness

Seq/ berween
filler and warerstop

Top of wall
Oetar! 3 -4 \ 96 ' max
/ \ ’,&ta// 3-2
]

A |

I min ‘\/}/‘ ~ %
I T \

/ 3-/ . ' l Top of footing
Derar 3 77%” Detart 3-4/

WALL EXPANS/ION JOINTS
AND WEAKENED PLANES

DETAIL 3-3

Warerstop 10 have 5 or more
pairs of raised rids ro provide
Q.1 5q. in. rmin. rib cross-section
area on each half of the warerstop.
Height of ribs ro be V37 min

I ' e " o
RS 3 oor — R of| Er Holes will be permitted in the outer V2" of the
© : Bonding strip —=1 E ;j N wed for wire rings, erc.. Tie wed 10 “3 reinforcing
34" S B bars & 12" max. intervals to support the warerstop
4" chamfer b&i in proper position during concrere placement .
: Front face of wall j;re;::lg:p/f:z// may be submitted for approval
WALL EXPANS/ION JOINT WATERSTOP
LDETAIL 3-4 DETAIL 3-6
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|->A

See Note 7

Transition to normal
curb height in 10 ft.
on both sides unless

NOTES:

O NN =

-

Manhole frame # 4 1 around opening
and cover see
otherwise noted.

drawing M-1 l’}/
|
}

L

L

_Curb Line_

i )

-
e TH

$4@12°

47 radius—"

127

.

Wing where occurs l T 1-8" |6~

"~ one or both sides

B \ SECTION B-B

Length shown on plans

PLAN

-]
£
4
o

2

=3
=)

>

L, Elev shown

o Rounded pipe ends
I see Drawing D - 61 ]

Galv. steel angle
continuous and
protection bar.
See drawing D-12

10" Unless
otherwise shown

Slope gutter 3"or
match existing
roadway surface

Y onplans  12:1 _‘J
4 - # 4 around pipe s e b b A
Slope floor 12:1 ,_1
T Y T towards outlet T 4.0

Determined by pipe
size - - - 4’ min, 8’ max.

SECTION C-C

. See Standard Orawings O-11 & D-12 for additional notes and details.

. Types are designated as follows: (no wing) A, (one wing) A-1, (two wings) A-2.

. Exposed edges of concrete shall be rounded with a radius of 1/2".

When V exceeds 4’ steps shall be installed. See Standard Drawing D-11 for details.

. Concrete gutter to match adjacent gutters. :

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

. Provide 1/4" tooled groove in top slab in line with back of adjacent curb.

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

SECTION A-A

LEGEND ON PLANS
15" Type A-1 inlet
 c—

2N

9. Maintain 1 1/2" clear spacing between reinforcing and surface uniess otherwise noted.
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Manhole frame
and cover see

Wing, where occurs
one or both sides

Transition to normal
curb height in 10 ft.
on both sides unless
otherwise noted

B See note 7
3 ~ [

Cs ¢ n B
L b4 A T (=

\ Cc——————rr———— 1 | Curb Line i 1 TTI

R e -
4" radius 4" radius ‘—l 1. 6" ‘
——! T 6" 6" 1T

6"

min.

L a

Edge of Gutter

Galv, steel angle
continuous and
protection bar.
See drawing D-1

#4_ @6

SECTION B-B

Curb Line
/ 10" unless

2

— e lgt—

PLAN #4@6" Y+1U'
Y | otherwise
L - #4@17 3-# shawn
o Length shown on pians
| .
] e Tk
Tt

30 Dia

Lap

4 - # 4 around pipe

Slope floor 12:1

‘ towards outlet

Determined by pipe
size~-4' min, 8’ max.

SECTION C-C

NOTES:

712"

\g,‘

see drawing 0-61

Elev shown
on plans

12:1

Rounded pipe ends "

4; . Gn

SECTION A-A

1. See Standard Drawings 0-11 & D-12  for additional notes and details.

2. Types are designated as follows: {no wing) B, (one wing) B-1, (two wings) B-2.

3. Exposed edges of concrete shall be rounded with a radius of 1/2".

4. When V exceeds 4’ steps shall be installed. See Standard Drawing D-11 for details. LEGEND ON PLANS

5. Concrete gutter to match adjacent gutters. 15 Type B-1 inlet

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. Pl

8. Surface of top slab shall be sidewaik finished to drain toward street at a slope of 1/4" per foot.

9. Maintain 1 1/2" clear spacing between reinforcing and surface unless otherwise noted. — 15" e
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For frame and grate details,

dwgs. D-13 & D-15. I
see dwgs 0 -7

Wing, where occurs
one or both sides

rB

C
-
A ||

-r\-l-“—-h!r\-—-.n -‘-——-———-—-——-—-—-.-———J\
N ) o -
~ T A - , L _
Lt - e
i I : 4" radius 14012 1
el I 1.6
e R R Wil imsmecion
Transition to normal SECTION B-B
A | PLAN B it height in 10 11
on both sides unless @
L otherwise noted. £
10" unless =
Length shown on plans otherwise shown E
— Tl —"8" - g i ‘-‘— 3" u 1?
on
3l < ===p L -
B . - L s ’ -ﬁ_. =)
I &} B :
b - [ =
4 \
;'. ‘ (] =
m “| Rounded pipe ends >
' see drawing D-61 L
» [ .Iﬂl
|
i j l- Elev shown on plans i :
] ”’ | i2:1 |
.L_‘ e i — WO

Galv, steel angle
continuous and
protection bar.
See drawing D-12

towards outlet

30"
—{ T
SECTION C-C
NOTES:

WOoo U £ WM

. See Standard Drawings D-11 through D-15 for additional notes and details.

. Types are designated as follows: (no wing) C, (one wing) C-1, (two wings) C-2.
. Exposed edges of concrete shall be rounded with a radius of 1/2".

. When V exceeds 4 ft.
. Concrete gutter to match adjacent gutters.

. An expansion joint shall be placed at the ends of the iniet where the curb is to adjoin.
. Provide 1/4" tooled groove in top slab in ling with back of adjacent curb.

. Surface of top slab shail be sidewalk finished to drain toward street at a slope of 1/4” per foot.
. Maintain 1 1/2" clear spacing between reinforcing and surface unless otherwise noted.

steps shall be installed. See Standard Drawing D-11 for details.

N bSIupeflaor]Zﬂ _’J T l
T

SECTION A-A

10. Where inlet is to be constructed on grade and Standard Orawing D-20 concrete apron is required,

lift down-grade end of

grate as shown on D-20.

7 J .

LEGEND ON PLANS
15" Type C-1 Inlet

=T

—-—l 15’
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DIMENSIONS

T=8"if Vis less than 8'.
T=10"if V is & or more.

V =5 unless otherwise specified.
V=0 + 32" minimum.

W=7" unless otherwise specified.
Y = 5" unless otherwise specified.
Width of driveway, W, shall be
10’ unless otherwise specified.
Elevation of point N shall be
13" below point H uniess otherwise

(#3@6"

.o 18"
specified. W= TOP SLAB REINFORCING PLAN
K Straight Grade | e
E_E.C. _A/12 _.E ———— L—= For Step Detail, ——— Expansion Joint
> = — - — see drawing D-11 =m3= —_—
58 —— C~ i
£C S5 o\~ 'y &  Manhole Frame and
ol . 7 o/ 2 N Caver, see drawing M-1 —
<Az SR ==
& -El—A E T A
= -4 v 1 b
e ;Jm L GYH - — /7\116" R———
yaley T f Warped Gutter
% _ ,// SHr. et ___F_Igw_’ G"?o'e Std. Gutter
Weakened Plane Joint / 1':-0 5. 6 " 30"
See Table A '
Strai 18" 4z Y 17"
traight Grade\ - 4’ 1
f=—=56 1/4" on Curve Pt. H
= ¥ 9" Curb Face
SECTION E-E ==—=T0p Siab
Weakened Plane Joint T.2 L ot
Pt. J (Narmal
Straight Grade SECTION D—D TGutter Grade)
see Table A
PT{ A{B|C|D|E|JF]G|]H[K|M
F.C.|4%"|5%") 6”17%"| 9| 9"{ 9| 9"| 9| 8"

NOTES

1. Steel Plate shouid be of one continuous
piece with curve portion a circular arc.
Length = Width + 18" + circular arc.

. # 4 rebar 30" long, 1" 0.C. shall be
installed in top of walls for ties to top
and gutters.

. The reinforcing steel in the top slab
shall be # 3 bars 6” 0.C. unless otherwise
specified. Clearance shall be 1 1/2” from
the bottom of the slab.

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

. Concrete shall be 560-C-3250

. Exposed edges of concrete shall be rounded
with a radius of 1/2".

. Surface of top slab shall be sidewalk finished
to drain toward street at a siope of 1/4”
per foot.

[=2X %,

SECTION A-A
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1. A plain, round steel protection

N

5/16” X 10" Steel Plate 41” 2 34" 8" Alternate Anchors
formed as shown. 3/8" .
orme * \‘ typ | i Sndev\falk Slopé
51 |s8g | - PR
- T . A .".4
E: /-K ) e ¢
g1 XN ~
nmierr ST | NN
A= 66° = 1 11/8" hole
E /Z in angle
g W
s it 1" protection bar,
£
¢ R=11/2" min—| 3 : see notel \
Q
= i" 1/4" L 1/2" ¢ steel anchor 42" 0.C. max.
i é Alternate as shown
gutter flow line — \
=~ ———— 1”x 20 support boit with
#4 bar 307 long—— " TTS0\ hexagonal nuts, see note 5
1" 0.C. . \\\
..t \
URPRTRR
I PR .
a'.. . I |
i
b 1 Y
: 11
T
DETAIL-A
I-_> B
4’ | w | 30:1 t f .
— op of cur
| top slab 'l et
NOTES N

>

CURB INLET - TYPE D (DETAILS)

bar 1" in dia. shall be installed. :\— 4?"—17 Eup—p'o?t_ l;_n-ltj— - j" — = i ! \guﬂer line
Bar shall be embedded 5" at "< see detail A & |
each end. — \\\\:\‘\J/ Z Pl
2. Leave 8” hole blocked out in . 3.7 == = ;
bottom placing of concrete for ™y T ‘7_\’ |
bolts placed at same time as ‘ T
gutter. s i\ tF:. - :
3. All exposed metal parts shall wét-‘w*—z 1/2"—r l )
be galvanized. : Ao VIRV l
4, All galvanizing damaged by “—’;2: ) = 1&
welding shall receive two coats — li o
of aluminum paint. I —-* T I-4_ r
5. Support boits shall be spaced r“—\)
at not more than 5 - 0 0.C. ' "
6. Adjusting nuts to be tightened {c S T feenrac
and secured in place when steel o U l both ways (typ)
plate is in proper position. . L _‘) SECTION A—A MODIFIED
SECTION B-B
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—~— 7:’ ‘;:45‘ -] SAN DIEGO REGIONAL STANDARD DRAWING N oo Commi e
__LAQ % ”5' =x. Coordmamdr{i.cj. 19807 %(-2/775

DRAWING
NUMBER

D-3




Manhole frame and cover.
See drawing M-2.

Elev shown on plans ——

11" unless shown
otherwise on plans —

- ——

-l |14 1/2"

y : | 4-#4 A= /\ >
%< Rounded pipe ends 1 around pipe —— —= [
\ See drawing 0-61 —| | PP
o ] Ot |
21 =) | a |_— Elev shown
218 i on plans
] g 12—
g -l — = * Slape flaor 12:1—= / -
A A, R towards outlet L« A AL

— T L-——TL——- ——IT-——
B

4-44

around opening —\
.-——21#1

-5 1/2"

31

NOTES

1. See Standard Drawing D-11 for additional notes and details.

2. When V exceeds 4' steps shall be instailed. See Standard Drawing D-11 for details.
3. Exposed edges of concrete shall be rounded with a radius of 1/2".

4, Openings on both sides unless otherwise shown on plans.

5. Maintain 1 1/2” clear spacing between reinforcing and surface.

1 1

SECTION A-A SECTION B-B

LEGEND ON PLANS
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34 - Q"
6" - su
¥
LB T
b == TJ

i
]
o
4 . # 4 around pipe ﬂ
#4@127
-

both ways

30 Dia
Lap

V { 10°max)

varies

Slope floor 12:1 —-/

A Sjien

both ways
towards outlet. ELEVATION Y
_‘_-’ 6" I"—' _—1 su et
v I L Il i 73]
¢ Ce]-
°| T P 11
| }# 4 @ 12" both ' .
[ S R " both ways ‘
: | I
| I i |
L — ! | !
i #4 @ 12" both ways | ! o
Lo [ 3
r —_ | i 4
| ll ;o )L
f N N .
\ I | : : { | = :
] , | | i { € |
S| 2 | ! R
[=] )
& I : : 12:1 1 ll l
B . N [ N L T
R i T Tl
2'- 11" single |
5"- 0" double
7"- 0" triple
SECTION A-A

NOTES
1.

2

For frame and grate details, see
dwgs. D-13, D-15.

. Maintain 1 1/2 clear spacing between reinforcing
. Increase in ailowable depth subject to approval by

. Section A—A shows 3 sizes and shall not imply

. Exposed edges of concrete shall be rounded with a

. Designate types as follows: Single G-1, Double G-2

. Only end bearing grates shall be used. See Std.

See Standard Drawing D-17 for additional notes
and details. -

When V exceeds 4', steps shall be installed. See
Standard Drawing D-11 for details.
and surface.

Agency.

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

radius of 1/2".
and Triple G-3.

Drawing D-15.

Rounded pipe ends
See drawing D-61

Elev shown on plans

LEGEND ON PLANS

e
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—_— T
# 4 Bars ' /-
placed diagonally\‘y‘:
A 1_5
TYPE PIPE DIA X Y Z
L) [
.l A4 up to 39” 4 4 6’
PI A5 42" to 48" Y 4 | 6
‘—\§ AB 51" to 60" 6’ 4| 6
/4 A7 63" w072 | 77| 4| 7
#4@8"” 1
poth ways — |\ A8 75" t0 84" | 8| 4| 8"
Bend Down —
15" (Typ.)
Manhole Frame and Cover
Bend Down see drawing M-3
15" (Typ)

I

8”
-t

—
X

)

30 . Un

: For step details,
/ see drawing D-11

4 - # 4 Around pipe
> /—

Slope floor 12:1 towards outlet

Diagonal Bars /

2-#4bars—/

S~

b
Rounded Pipe Ends
P See Orawing D-61

_J N
Elev. shown ” [ g -
on plans o | 3
el
1
i a
T X I T 1 r
SECTION A-A
NOTES
1. See Standard Drawing D-11 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. LEGEND ON PLANS
4. All joints shall be set in Class C mortar. I N
5. Maintain 1 1/2"clear spacing between reinforcing and surface unless ~ TTUToes @:"“"
otherwise noted.
6. Exposed edges of concrete shall be rounded with a radius of 1/2".
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A‘l
#4@6"0.&/ i i

¢5o

Manhole frame and cover

see drawing M-1

For step detail,
see drawing D-11

Bend Down

or M-2

Rounded pipe ends \

4' Dia s

/— Diagonai Bars '

1815
Max

2 or 3

cone

L====£: P

i - %!
see drawing D-61 ""

/— # 4 bars placed diagonally

Bend Down
15 (Typ)

TYPE PIPE DIA X Y Z

B5 up to 517 4 5 | &

B 6 54" to 60" 4’ 6 | 8§

B7 63 to 69" 4 )T

B8 72" to 81" 4 | 8| &

B9 84" to 90" 1 9| 9
NOTES

1. See Standard Orawing 0-11 for additional
notes and details.

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

3. All precast components shall be reinforced with
1/4" diameter steel wound spirally on 4"
centers,

4. Maintain 1 1/2"" clear spacing between
reinforcing and surface.

5. Concrete base shall be 560-C-3250

6. Exposed edges of concrete shall be rounded with a

radius of 1/2”.

4 - # 4 around pipe

Slope floor 12:1 towards outlet

coonom? L
ev. shown ! =
on plans. { :J.F : §
el
. E‘."'
|
SECTION A—A LEGEND ON PLANS

o 1 e s o5z SAN DIEGO REGIONAL STANDARD DRAWING (o™t ;1 T
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‘ T T —
- " A —_ . . : . .
| Vertical reinforcing # 4 @ 18" max., for l BOX SECTION REINFORCEMENT
horizontal reinforcing, see table. MAXIMUM SPAN DEPTH | THICK- |HOR.& FLR.
> ] [ XorY v NESS T REINF.
3.0" to 4'-0" . 6': F4 @ 18"
1 —-.-1 |e——— 1 1/2"" clearance typical [ ‘; }' :g ;g 4-0 g Z i g 182"
- hi - v v * v A ™ 3-0" to 4 -0" T 6" # 4 @ 18"
] 4-1" to 5'-0" to 6 4 @ 12
2" Tvmcal—-‘ l—-— 5-1" to 6-0" | g. g~ 67 |74 @ 8"
TYPICAL BOX SECTION 6'-1" to 8 -0” 6" #4 @ 6"
10" 37-0" to 4"-0" 1 g/ qn 6" #£4 @ 15"
ft- | 41" w 50" to 8" (44 @ 127
I - 14" ‘ 5 -1" to 6 -0” 12 . 0" g # 4 @ 8"
= 6'-1" to 8 -0” 3" 4 @ 6"
N 3-0" to 4 -0" 6" #4 @ 12"
_L 41" to 5.0 ]127- 1" 8" # 4 @ 127
§.1" to 6 -0 to g |#4 @ 8~
6 -1" two 7°-0" 116" - 0" 8" # 4 @ 5"
b s s sostbas, T A v 1rse &
. . - 0 -
hot dipped galvanized 1 0 50 ] 16 17 o T4 0 12"
2. 5-.1" to 6 -0 to 10" # 4 @ 8"
< STEP DETAIL 6-1" to 77-0"|200-0"[ 10" [#4@ §"
77-1" to 8§ -0” 10" #5 @ 8§~
3-0" to 4 -0" 8" # 4 @ 12"
4'.1" to B -0" j20°- 1" 10" # 4 @ 127
5 -1" to 6 -0” to 10" #4 @ 8"
B'-1" to 7°-0" 12 . 0" 10~ #4 @ 6"
7'-1" to 8 -0" 12" #5 @ 8"
NOTES
1. Congrete shall be 560-C-3250 uniess otherwise noted.
2. Reinforcing steel shail comply with this drawing uniess otherwise specified.
3. Reinforcing steel shall be intermediate grade deformed bars conforming to latest ASTM specifications.
4, Bends shall be in accordance with latest AC! code.
5. Minimum splice length for reinfarcing shall be 30 diameters.
8. Floor shall have a wood trowel finish and, except where used as junction boxes, shall have a minimum
slope of 1" per foot toward the outlet,
7. Depth V is measured from the top of the structure to the flowline of the box.
8. Wall thickness and reinforcing steel required may be decreased in accordance with table above.
9. Wall thickness shall be stepped on the outside of the box.
10. When the structure depth V exceeds 4', steps shall be cast into the wall at 15 inch intervals from

15" above floor to within 12 inches of top of structure. Where passible place steps in wall without
pipe opening, otherwise aver opening of smallest diameter.

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

Revisi B A d

evision (8| Aeproved 103t | AN DIEGO REGIONAL STANDARD DRAWING
Notes O 3 7-79

cong 2. 5954

INLETS AND CLEANOUTS

RECOMMENDED BY THE SAN OIEGO
REGIONAL STANDAROS COMMITTEE

ek T loSm

Coordinator R.C.E. 19807

Fic. 1975

Date

NOTES AND DETAILS

DRAWING
NUMBER

D-11




Y

1/2" 8 Anchor bar 6
@ 3 0.c. max.

|
|

3" Radius —

Bﬂ
Y

- NOTES:

Pratection bar ——

4"x 3“x 3/8"
< -

e}

o
-

10" when adjacent curb height = 6"

N —

\1'/2" Radius”

<Y

. I~ 1 8 Support bolt

1. Face angle shail be cast into structure continuous for the full length “L".
2. All exposed metal parts to be hot-dipped galvanized after fabrication.
3. When curb inlet opening height (H) exceeds 6" install 1” ¢ steel protection bar.

4. Install additional bars at 3 1/2" clear spacing above first har when opening exceeds 13",
5. When curb inlet opening length exceeds 8" install 1” ¢ steel support bolts, spaced at

not more than 5 o.c.

RECOMMENQED 8Y THE SAN DIEGD
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CURB INLET OPENING




=] | 114

i &
e £ 4% 3 14" U
~
1 3/16" 316" o
i -@-———\ =
/ N
g N
‘ 3
3 -53/8"
A
PLAN
7 .
NI ¢ ‘
Y/ %
W ZZ1 pZAa
S
\ 1/2” @ anchors
4" 9 !
SECTION A-A
-
NOTES
1. Hot dip galvanize all parts after fabrication.
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|5 5/8" 4"
— I ’ l==== 44_,,~”’ 3/8" @ Bar
_L 74
="
5 I Y
Yy :
— o | = B
- ~ | ——2 1/2"x 3/8" end bars
2R N S| B—
B _ —_—
L e =Y
fﬁ 3 1/2"x 1/4" bars I
c 3/16” Fiilet weld outside bar & every
3.4" 3rd intemal bar.
3/8” @ Bar
7B \YP
' | 2 1/2"x 3/8"
2 1/2"x 3/8" o S end bars
end bars -
e ]
]
SECTION B SECTION C
NOTES: \
i
1. Hot dip galvanize all parts after fabrication. - aht T
2. Dimensions to Centerline of bars unless otherwise noted. \—3 —
3. Weight: 141 Ibs.
o
= 857 Y ‘,' 4.56 . : ,"_\5 / \
P25 x 197 = 10,4
Revision 1By} Approved |Date | AN DIEGO REGIONAL STANDARD DRAWING AECONENDED 8Y THE SAN DIEGO
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DRAINAGE STRUCTURE GRATE
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NUMBER




Punch 1" hole in CSPN\XL
Place pipe so bars of ==

4

.7/ “Optional
2 Splice

grate will be parallel with 3" 15" bars e
main surface flow
- — Gl 0
. 2o " i i It
_%, é ;2 I@a ¥x l!ilizd 3-0 j L3"X2112“X3/8 \
‘5 lug welde __’\/_J h \
+ 213 Calk Seal Rivet,Spot Weld\\\\ » .
5 £ g fograte (SeeNote 2)  or Tack Weld at = ZBToRéxe\t;éi?jpg \?//g!d
. alg Continuous inlet pipe /8 points or better ID=3- ..//points or better
N3 3 Weld . to CS.P. [ =3-0 |
- 12,1 M P"?r [\l —~seE
I o = T « - PR ) T 1.7 DETA”._"B"
£ | =T A Cl SEE )it
= R i T DETAIL "A” T} :;
" PN " e o See Section A-A
Join to CSP Ié“] 4 -0 dia base 167 % (for botton design)
SECTION A-A SECTION C-C
TYPE A TYPE B
II‘Z“'X3" JFP
s 1" | Yg'hole in angle
N o it ad "
4 Slot 34 X2_— /4" Checkered R " A | 36"
P b_‘ ’ >\ w ] Ziz2r |
| 8 I" e N - . =N L3‘!X2|/ "X3/ 1 =§r
;I"cck weld 1(81 %f I .(_:] 2 X8 ™
eat - treated chain g
to frame and cover hPLI’:d’.nggﬁ e
(See Note 5 ) CMP oles in ang
2/g" Rivets, Spot Weid or »
Tack \l/:lelig at /g points or better f
DETAIL "A DETAIL "B
NOTES /"9
1. All components shall be galvanized. /5" R 2 . .
2. Inlet and outlet pipes shall be set at factory and positioned Slot 3/4 X2|/4
as shown on plans. S5 pie =
3. Ladders and Steps: None required where “H” is 3'-6" or less. 4?
Where “H” is hetween 3'-6” and 4-11” place ane step +16" 3/8" Rivets, Spot Weld or
abave the floor. If “H” is 50" or more install a ladder placing = & e mm oo oo Tack Weld at
the lowest rung 16” above the floor and the highest rung not |/8 paints or better
morg than 14" below top of iniet. Place single step or ladder .
in wall without wall opening. SECTION F-F
4. See Standard Drawing D-17 for additional details.
5. Grate to be provided when specified.
6. Grate detail shall be as shown on drawing D-17 unless otherwise approved by Agency.
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CORRUGATED STEEL PIPE INLETS
TYPES A AND B




3
16 3%z Yy

Standard End Finish
\ Lug 33" oxi 10"
1"hole in

N

Optional
Splice

3":(3/5" Bars

24

[-—;? 174" Clear

zz

pipe to receive lug

DETAIL A

Yg" Fillet

3/8" *

'S—I—H

J i
/8

%8"* Cross bars may be fiilet welded,
resistance welded or electroforged
to bearing bars.

CROSS BAR DETAIL
GRATE (WELDED STEEL)

§"£ See Detail A £ 32" g - ]i/g‘
g‘: g 2"Clecr-~\ Z"Clear/Pj ~ " I @. -
23 & | zZN R N =
X ™ 'min N N
& N CROSS BAR DETAIL
Al ALTERNATIVE CAST
GRATE DETAILS ALTERNATIVE CAST NODULAR  NODULAR IRON GRATE
OR CAST STEEL GRATE
IRON GRATE OR CAST STEEL
78'? hole Grind all exposed corners
in Bracket 14" Radius
6"xli"x0Q'-6" R. Washer
GRATE BAR SPACING TABLE _.f__[ o7 with 78"% Hole
TYPE NO, [CLEAR BAR[ Y | W w» o
BARS | “SPACING 4"SPACING |6"SPACING = o
s B e 15 [Tomemepas e
- =‘? :o g/3/‘2 4 :oi/gs iaeg:a:l{«?erteand
-2 ETe) rail for 12" boits
45,
1 %o ]
U% W < —T 2- Hgles slotted
W . /8" Xl” for
e i o N 173" Bolts
e N
__rz—qg H _J_J. ;?-:_l o
— 4 4
H £
2iR" x3g" p #]:} (2-Holes 38
&l_S/" Holes for Featee L 134 Rungs | LS for 172 Balts
1/2"* Bolts r @ 127Crs ] Splice Plate
| '_{\‘ rY Zlenxs/énxoi_lou
s T
34" Step E] E] LT
Plate T et
2'/2le &8“‘ Il_o‘l L L A
T I"® holes “Bolt
e 2" 3 x0'-2"
g R. washer
L
) 3 4
1]
STEP DETAIL LADDER DETAIL
H=3-6"to4 - 11" H =5 -0" or GREATER
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Z min

ELBOW

Elbow or Tee

OVERSIDE DRAIN
=

cross bar spacer 1 3/4"
see note 3 l ‘
) pavement surface ~
316 x 1 1/2 TR 3
fillet weld | Le— bearing §§
\\.,‘ bar @ gé’
53
13/4"
3/15”’—J -3/16

L E

SECTION D-D
GRATE SLOT DETAIL

)

s gt

v

12" min

TEE

6 P.C.C. Plug
or Metal Cap | 2 min
i 1

L.

12" min

TEE-SAG CONDITION

6” min L
PLL. —=tfor
T

— Standard Band

see note 8 BAND PLUG
0.064" ,0.079" Square sheei
[. [ Note:
! wl "D"equals nominal
! a &| dipe diameter.
RISER | e i
B g 5:‘ ’ > at 8 equal spacas.
3/16” i
22 METAL CAP DETAIL
see note 4 - 5 & v
SECTION E-E
NOTES

3

1.

Min. weld length
11/2”; weld 2.
', size 3/16" min.
1@ ea, cross bar.

13/4"+1/8" ;
D 6"+ 1/4” 0.C.
|l !' |

4

5

GRATE SLOT WELDING DETAIL
b
20 - 0" Unit
17 ] | 7

Grate slot weided to pipe
see Grate Slot Welding Detail

GRATE SLOT DRAIN

Drain seams may be riveted or resistance spotwelded at
equal centers, continuous helical lock seam or helical
weided seam.

Each drain section shall be assembled with standard
coupling bands.

. Cross bar spacer of grate shall be pressure fusion or plug

welded to bearing bars in such a manner as to develop
the strength of the cross bar spacer.

. Cross bar spacer {Section E~E) may differ fram that

shown provided section area is equal or greater.

. Grate material shall be a weldable grade of steel complying

to the requirements of ASTM A 36.

. The maximum variance from a straight line from the

extreme top corners of the bearing bar shall be 1/2” in
20 feet. ’

. Installation lengths shall be 10 feet 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.
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SLOTTED CORRUGATED STEEL PIPE DRAIN
12”7 THROUGH 24"




C.S.P. Slotted Drain A4]
_.1 6«'l..._ 7 /—Grate 4 L — /—Grate
L .

| t——

15 1 K2 I~ 7
] \ : t v .y $ \\
) v Ve 10 1 + max
+ <> o _f - N . _g -
a ] < 2 ® g | See note 1
’ 44 E L & =
] % g
o W & -
Square Wall, Concrete =
Plug, Metal Cap, or 3‘;;?
Band Plug.
. ; v.
P == : .
e A R
A'-<J
SECTION A-A
CATCH BASIN C.S.P. INLET

C.S.P. Slotted Drain B ‘l

S—— 6"}-4———-— L5 K A.
y T o I e -
+ = 4 ) S~
[==) l 7
1 L <.
Z— 45° elbow 4 N
Square Wall, Band .: ] )
Plug or Metai Cap. | 2 B
5 [
g L .“,A S e RRCEN
- SECTION B—B SAE%TTEISRABT_EB
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 emuisified asphait), or continuous weld.

2. See Standard Drawing D - 18 for additional notes and details.
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10

Variable Curb opening '

1 2::

Type C-1
Curb Inlet

Curb Line

Meet normal crown
or existing pavement

10’

Variable gutter Depression

10° curb face

Normal Curb face }
I Normal Gutter Grade——\

bl P

6:

/- Normal Curb Face

SECTION A-A

R

Meet normal crown

29
=
3
=
~
p=]
(]

varies

round off

SECTION B-B

or existing pavement

NOTES:

1.
2.

3.

[$2]

Curb and apron to be placed manalithically.
Use of false header at valleys and slope

break line is optional.

Extend vertical steel from inlet structure

into concrete apron as required.
Screed Direction  —et————

. Concrete shall be 520-C-2500

LEGEND ON PLANS

——

L
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CONCRETE APRON FOR CURB INLET




Gutter Line
Edge of Filt

10’ min
~<——— flow

Top of Berm

Transition from berm
to ditch section.

—— 1>

— A.C. Berm

PLAN

NOTES

1. A.C. spillway may be used when fill is 10° or less,
and where fill stope is 1 1/2:1 or flatter.

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

Transition from berm

to ditch section. 2" A.C.
NOTE

Cross - sectional area of ditch may be rounded, or trapezoidal.

SECTION B-B

36"

A5

ALTERNATE SECTION B-B

NN

2" A.C.

LEGEND QN PLANS

—— Wr
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ASPHALT CONCRETE SPILLWAY




Gutter Line

[
E
) Corrugated Metal Flume
A 0.064” Galvanized Anchor A
L TH . Iy
sl -He—12] 7 [
L '
% | max =J]
A Tapered Inlet Anchor
2
2
o
l PLAN
Gutter Line Top of Berm
Road Surface Tapered Inlet

5/16" x 3/4” siotted holes
for galvanized boits

Anchor

Flume Section

Anchor

SECTION A-A

NOTES

1. Downdrain flume may be used where fill slope is
11/2 : 1 or flatter.

2. Use 10’ min length of gutter transition on each side

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

2-1h"
3Fla
Corr

ttened
< ugations
2| Q] 0.109" thick :
2| —1 [galv taper. ©
1 Lol
4-0"
e
— 0109" thick

galv. Bulkhead

|'/é'Flanqe 0.064" thick
gaiv.
5/¢"Galv. M.B.
in %" I"Slatted |1
holes.

TAPERED INLET

Collar of 2" pipe, Weid 39
; ! . Clip brucke:1 'Lg t I ol
Drill & tap for T SL3ha2xy

172" x 1 1/2” bolt ~ min. gaiv.

- T L@‘Z"Dia hole
e 1, w
Flume i L]

I'L;pipe stake 6'long
each side of flume

—Flatten or point

ANCHOR DETAIL

LEGEND ON PLANS

Sag Cund./\H/

Revision |By| Approved | Date

SAN DIEGO REGIONAL STANDARD DRAWING

RECOMMENDED 8Y THE SAN DIEGO
REGIONAL STANDARDS COMMITTEE

OUd T ohiml  Dzc. 1975

TAPERED INLET AND DOWNDRAIN FLUME

Caordinator R.C.E. 19807 Date

DRAWING
NUMBER

D-23




Spot weided and made water tight with asphaitic plastic cement.
Bulkhead and Taper to be gaivanized comuqated 3y

metai
30 T o T
2 5t ) 2t
. Top of Berm S N
P 6 "‘LL.TT
) BLAN END VIEW,
Edge of Fill Buikhead and Taper of same thickness as Tail Pipe with 0.079" Max.

Tail Pipe of same thickness as Oowndrain Pipe.
A ENTRANCE TAPER— TYPE 1
ALTERNATIVE A

= ’ Spot welded and made watertight with asphaitic plastic cament.
¥ EGAR . - 0.079" thick smoath gaiv. buikhead with
] reinforcing Deads.

= < [V] [Fmamnoairoe 13 =
5 X L 2l |~ Tapered et ' r :
£ PLAN e © E
@ PLAN 4 —
END VIEW wi

Tail Pipe of same thickness as Oowndrain Pipe.

ENTRANCE TAPER-TYPE 1
ALTERNATIVE B

,

Variable

- Band Coupiers

Buikhead

Entrance Taper -
Qutlet Pipe | 1%5'x6'long pige stakes - i
2% Cable clarmps each side of pige.
2.3/4"¢h“1;"ﬂ,%,ﬁvsée°aﬂ Flatten or point ————<_|
Anchor Assemblies WITH CABLE WITHOUT CABLE

Cables and Cable Clamps to be used when specified.

ANCHOR ASSEMBLY

SECTION A-A ALTERNATIVE-A

Band Coupler %o be same

widih as band coupler used <« 5"U Balt
to join pipe sections. -
=@
‘ '
: 9" holes -
\ e
! ' I Flatten or %4’ Catle Glamp el }‘ ‘r’ e u
’ 4 ; Al point ~ Ieig;‘e; m fpge p:tokes |/ .
L 12" Cables and cable clamps to be
Material 10 be '3’ piate qaivanized used when specified.
?;’EZ"“.;."E DETAIL ANCHOR ASSEMBLY
ALTERNATIVE-B
Dimensions to be as tabulated below for Assembly.
Dia | A 8 c | o lelrla L

87 |16 |25 1/2" | 15" | 43/4” | 5" | 67 118" | 107
1277|187 |25 1/2 | 197 | 3 3/4" | 5° | 9" |20 | 15
18" | 24" 36" | 26" 6 | 6" 127 ]24" | 25

NOTES "\"\’
1. All metal parts for anchor assemblies shall be galvinized after fabrication. Sag Cond.

2. One anchor assembly reguired per length of pipe. When final length
exceeds 10 ft. two anchors shall be required.

LEGEND ON PLANS
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ENTRANCE TAPER AND DOWNDRAIN PIPE
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NUMBER D-24




/H-—-

Anchor T
%ﬂ‘ Y— # 4 bars continuous ‘ YL! E{j
. S T S ——— P— A A

____---1r f-\j\ \ c I I - J
L R K \‘ : J=—— Monolithic

Gutter
.l. A— —

o
#x 3 f I
Dimensions shown on plans I—Curb Line

PLAN

' |.> B
#4 @ 3" C.C. See Anchor Detail Elev. shown

T
|
|
|
|
|
|
I
|
I
I
|
I
1
|
I
i
i
|

& on plans
Manhole frame and cover, see drawing M-2

Elev. shown 4" min, #4 @ 6" C.C.
on plans 4 '/~ #4 @ 3" C.C. total 4 / i

S - 1871 slope — ———T—— 1~

P L~ -—-——\
May be Open ") AL
Channel I 6 i,

4]

I._

—ol |1 1/2"

- ‘
B .
For construction through

SECTION A—A existing curb-Existing Gutter

For all new construction-
Monalithic Gutter

3"x 3" Caonstruction Joint_ #4 @ §” C.C. "5&

Full Weld
/
# 5 bar \
N5 leg at g %j
I UI'
ﬁf‘

SECTION B-8 2 1/2°% 2% 1/4"x 40"
Galvinized Steel Angle

ANCHOR DETAIL

-1}
=
=
=2

=

-]
<

Varies
3"min

+}<_3"

—= I<—1 12"

NOTES

1. Congrete shall be 560-C-3250 @

. D=inside diameter of pipe or depth of channel. E T ! Aoz = TE
3. Section to be sloped laterally with top conforming to the i e 5 /

grades of the existing sidewalk and curb.

4. Manhole frame and cover may be deleted with open channel.
5. Trowel finish top surface and reproduce markings of existing sidewalk and curb. LEGEND ON PLANS
6. Trowel finish floor of outlet.
Revision |By| Approved | Date 8Y THE SAN O
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CURB OUTLET - TYPE A
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A~ )\'T—

Z Sidewalk cuts per B

o
o 00

Std. Dwg. G-11
z _________ (R NP NES—— -
§ A
z PLAN 2
3 =
E ‘:-;—3 Gutter
| — o -
SECTION
=]
L E
Pipe to ba finished 3
Pui N T T IR T . i o
o RN P S flush with curb. =
R ..,v“ ‘4 =<r
Optional break line for cuts Typ.
in existing curb and gutter. SECTION A-A
SECTION B-—B
2
- D
APPROVED DRAIN > £
PIPE SIZES 5 =
3" | 6" to 8 CURB FACE £ 3
4" 8" CURB FACE r______‘
6" 10" CURB FACE !
| N
3]
_r
32’
NOTES . Drain shall not occupy
1. Pipe shall be one continuous length from property line to curb line. the hatched area
2. Multiple pipes to be set a minimum distance of D/2 apart.
3. Cancrete shall be 520-C-2500 BLOCK CORNER
4. Pipe shall be circular ashestos cement, cast iron or rigid plastic.
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= B

i
.

T 3>

e 3>

~FHE

,/—\ Finish Grade:

‘¢

30 Dia

“V* shown on profile of culvert

NOTES

l T
\4 - #4 around

pipe opening

SECTION A-A

3" Fillet

For frame and grate detail,

see Std. Dwg. D-13 & D:S/

#4 tot. 4
__#acgenn”

10” |
.

| £74

e 127

#1 bend down
8" into wall

Rounded Pipe Ends,
see Std. Dwg. D-61

Elevation shown on plan

Lw

O

B kB
s e

T LY T

X

3 - 3%

1. See Standard Drawing D-11 for additional notes and details.
2. When ""V” exceeds 4', steps shall be installed.

SECTION B-8

T LT

—1%" typ.

LEGEND ON PLANS
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ELEVATION DOUBLE HEADWALL

— |- |-

ELEVATION SINGLE HEADWALL

R SINGLE DOUBLE
0 H Steel n Steel | Conc
L L
Rounded pipe ends, | 7.5 Py I;b;‘ 0%;\0? P L:;" gg:
see drawing D-61. o : : - - .
—\ 15" 2°-11" 6°-0°| 40 ) 075 | 9-6"| 60 | 1.17
18" 3'-2" 7°-0" | 50| 091 |10°-6"| 75| 1.35
21" | 3 -5" 7-8" | 60 | 1.02 |11"-6"( 90 | 1.52
3 ‘ 24" | 3-8" 8-6"| 75 | 1.20 | 12'-6"| 100 | 1.72
F S e 2771 3 - 11" 9. 6" 85 | 1.39 | 14°-0" | 115 | 2.00
7 1/2"—] 7127 30°)4-2" | 10°-0" | 85 | 1.52 | 15°-0" | 126 | 2.21
| 2'-0" 33" | 4'-5" 11°-0" | 100 | 1.73 |16°-0" | 130 | 2.42
36" | 4-8" 12°-0" | 105 | 1.95 | 17°-0Q" | 145 | 2.65
SECTION 39" | 4117 | 12°-6" | 130 | 2.09 |18°-0" | 170 | 2.88
427 | 52" 13°-6" | 140 | 2.34 | 19°-0"| 185 | 3.13
45| 5"-5" | 14"-6" | 150 | 2.60 | 20°-0" | 195 | 3.38
48" [ 5°-8° | 15°-0" | 160 | 2.75 | 21°-0" | 200 | 3.64
51" 5 -11" | 16°-0" | 180 | 3.03 | 22'-6" | 225 | 4.02
54" | 6°-2° 17°-0" | 190 | 3.31 | 23'-6" | 240 | 4.30
NOTES
1. Concrete shall be 560-C-3250
2. All reinforcing steel # 4 bars. All vertical and horizontal LEGEND ON PLANS
tie bars 18" maximum spacing. H
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SECTION

NOTES

1. Concrete shall be 560-C-3250

2. All reinfarcing steel # 4 bars. All vertical and horizontal

tie bars 18" maximum spacing.

8"

ELEVATION SINGLE HEADWALL

SINGLE DOUBLE
C.S.P
%ﬁ* EH H Steel| Conc L Steel| Conc
Lbs |Cu. Yds. | Lbs{Cu. Yds.

18 x 11"{2'- 7" {5'-6"1 37| 0.64 | 8 -0"] 52 91
21" x 1512°- 11" 6°- 6”] 45 | 0.80 [10°- 0" 60| 1.22
24" x 18"13'-2" [ 7'-6"] 50| 096 [11'-6"1 70| 1.45
28" x 20 (3"-4" {8 -6"{ 60 | 1.12 |13'-6" 90| 1.78
35" x 24”13 -8 [10°- 8| 85 1.47 [15'- 6”1 1201 2.16
42" x 29”14'- 1" [12'- 61110 | 1.76 [18'- 0] 145{ 2.57
49" x 33”]4'-5" 114°- 68”1130 | 2.26 |21'- 0" 1701 3.13
57" x 38"14'- 10”17’ - 0"[155 | 2.81 j24'-6"1210| 3.86
64" x 43”{5'- 3" [19'- 0] 175 { 3.31 {27'-0"] 230| 4.42
71" x 47”715"- 7" |21°- 0”1 195 | 3.81 {30°- 0] 255( 5.09
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I-‘—D/Z 1 min) ——1 10"1_'-—
) : :\ Rounded Pipe Ends,
o / see drawing D-61.
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DOUBLE PIPE SECTION A-A
ELEVATION
A<-|
SINGLE DOUBLE
! S R R I B A
12" 2'.0l’ ]l.ull 4'-0" 4l°0ll '45 5' . 8!' '62
15!' 2!»01' 11‘ 1” 41_3[' SI.UII .83 75 . 1“ ‘85
181i 2"0" 11.2il 41.6ll BI.OII .83 81 . 6" 1']2
24" 2'-6" | 1’8" | 5'-8" 8'-0" 1.54 |11"-4"] 2.09
30" 2'-6" | 1'-9” 6°-0” | 10'-0" 241 j14'-2"| 3.26
36" 307 | 2°-0” 7°-0" 1 12°-0” 3.74 117'-0"| 5.05

L

A<-|
SINGLE PIPE
ELEVATION

1. Concrete shall be 560-C-3250
2. Exposed corners to be chamfered 3/4°.
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LI

min)
Rounded Pipe Ends,
see drawing D-61.
pa =4
L
A 4—'
DOUBLE PIPE SECTION A-A
ELEVATION
A «-‘-I
C.S.P. SINGLE DOUBLE
ARCH A B H L | Conc L Canc
SIZE C.Y. C.Y.
@ 18”x 11" 2.0 1.2 .11 | 6 1083 | 7-3"| 097
21"x 15" 20" 17-4” 4'-1" 71108 | 9-8" | 1.46
: 24"x 18" 2'-0" 1-6" 4’4" 8 141 [11°-68” | 1.98
| 28"x 20" 2'- 6" 1"-8" 5'-0” 9" {197 [ 12'-6" | 2.66
35”x 24" 2'-6" 2-0" 5 -4" 10" ]2.56 | 14'-5" | 3.60
| L
! 1
A <-l
SINGLE PIPE
ELEVATION
NOTES

1. Concrete shall be 560-C-3250
2. Exposed corners to be chamfered 3/4".

LEGEND ON PLANS
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SECTION A-A

U TYPE WING TYPE
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Alternate #
Detail C
LF"B
ELEVATION SECTION B-B
SINGLE PIPE DOUBLE PIPE
DIA DIMENSIONS U TYPE WING TYPE UTYPE [WING TYPE
OF CONC|STEEL|CONC]STEEL CONCISTEEL| CONCISTEEL
PIPE | L E | F W It v.[ies.|c.v.[tes.| W [c.v.fies.[c.Y.[LBS.
18" [2°31/8” | 1-3 [1-01/2]2-0"{0585| 35 [0.63| 43 |< ,|082| 53 | 090 61
24" [317/8"] 1-9” |27 /2" (2761079 47 093] 60 |5 5[1.22] 73 [1.36] 86
307 _|405/8" | 23" [3-41/2713-0711.05] 71 | 1.29] 85 |2 >[1.661109 | 1.92]123
367 [4-11 1727 29" |41 1/27 [3-6711.33] 88 | 1.63] 114 1< 3 [2.19( 136 | 2.55] 162

NOTES:
1. Concrete shall be 560-C-3250

2. Exposed corners to be chamfered 3/4".
3. Multiple pipes to be set a distance of 0/2, with a 1" minimum between outside diameters of pipes.

4. Top of headwali shall be placed approximately paralle! to profile grade when the grade is 3% or mare.
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 3" use alternate Detail-C.

WING WALL
REINFORCING

1

ALT. DETAIL C

LEGEND ON PLANS
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WING AND U TYPE

HEADWALLS

FOR 12" TO 36" PIPES




Varies

l§ 1 1/2" l # 5 @ 12"_V
5 TI°T -
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SECTION A-A

1.

: REINFORCING
.
1 ema A
e m— oA R
N l-r‘ ) 'T '] .
ha A
Alt. Detail C/ ~£2 .45 [ - T/
4" S 8 1"0
2 M ’-.h—l*"
Lo s — ALT. DETAIL C
ELEVATION SECTION B-B

SINGLE PIPE DOUBLE PIPE
DIA. 1
OF DIMENSIONS UTYPE [WING TYPH UTYPE (WING TYPE
PIPE L E E W CONC.{STEEL | CONC, [STEEL W CONC. |STEEL | CONC, |STEEL

C.Y.| LBS.| C.Y. | LBS. C.Y. |LBS.| C.Y. | LBS.
42" 13-71/4"] 2'-0| 3-0" {4°-0"{157[ 117190 135 2.69] 190 | 3.16]-214
43" 4'-6" | 2'-6"} 3'-9” |4'-6"] 1.97| 153 2.43] 184 3.431 252 | 4.06| 288
54" [5°-47/8" 3'-0"| 4’-8" |5'-0"1 2.41{ 190 {3.07| 246 §°£ 4.24| 319 | 5.06{ 368
60" [6°-33/4™| 3'-6"| 5°-3” [5"-6"]2.88( 239]3.75| 294 |© < 5.13] 386 | 6.17 | 442
66" [7°-21/2"] 40" 6-0" 16-07]3.38] 294452 356 | > 6.08 | 454 | 7.20] 516
72" 18'-13/8" 4'-6"| 6'-9" |6°-6"] 3.93| 3681} 5.52| 417 zgg 7111522 1 8.30{ 588
78" 9.0 | b'-0"] 7'-6" [7°-0"1450( 444]6.70] 503 8.201 595 | 9.50] 633
84” 19'.1034"] 5'-6"| 8'-3" |7°-6"] 5.21] 540 8.15] 619 9.50| 687 ]10.80{ 786

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

Skewed Pipes: Dimension W to be increased to take care of increased width or length
due to skew of muitiple pipes.

WING AND U TYPE HEADWALLS

FOR 42 TO 84" PIPES

2. Tops of headwalls, on grade cuiverts, shall be placed parallel to profile grade when the LEGEND ON PLANS
grades are 3% or more. -:E
3. Concrete shall be 560-C-3250 -
4, Exposed corners shall be chamfered 3/4".
5. Multiple pipes shall be set a distance of D/2, with a 1" minimum, between outside ::1E
diameters of pipes.
6. For pipe wall thickness greater than 3” use Alternate Detail-C.
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ELEVATION SECTION

LENGTH OF W

3: . 4" 4: R ]0”

&

4"

7-

g

3. 4"

lbs. |C.Y.]|lbs.

D H L/2 |Steel| Conc | Steel | Conc] Steel
C.Y.| lbs.

Conc
C.Y.

Steel
Ibs.

Cang
C.Y.

Stee! | Canc
lbs. |C.Y.

12°12°-8" | 2°-6"] 50| .79| 60 | .98

157 12°-11"1 3'-0] 55| 81| 65 |1.11

CORNER STEEL 1871327 1 3-6°] 651 7.04] 751265

ounded pipe ends,
see drawing O - 61

DETAIL 217{3-5" [ 3-9"{ 75(1.15] 90 |1.36

24713-8"14'-3"] 85{1.29/100 {151

110

1.74

2713 - 11" 4 -9") 9011441105 [1.67

115

1.91

307 j4-2°{ 5°-0"| 95{1.55{110 {1.80

120

2.05

135

2.29

3311 4'.5" 5.8 105 1.71 120 1.97

135

2.23

150

2.48

36" 4"8” 6"0” 1]0 188 125 2]5

140

2.41

155

2.68

17012.95

39714 -1 §°-37 150 [2.28

170

2.58

185

2.34

2003.12

42715"-2" | 6°-9” 155 | 2.42

175

2.76

190

3.05

210 (3.34

w55 [ 7.3

180

297

200

3.27

215 |3.57

48" (58" | 1'-6"

190

3.13

216

3.44

23013.75

51" |5 - 117 8 -0

220

3.67

23513.99

54”16 -2" | 8'-6"

235

391

250 14.24

NOTES

1. Congrete shall be 560-C-3250

2. All reinfarcing steel # 4 bars. All vertical and horizontal
tie bars 18" maximum spacing.

3. When muitiple pipes are used, the distance between pipes
shall be 0/2 (1’ min.). Dimension L/2 is from the center
of the pipe nearest to the end of the headwall as shown.

LEGEND ON PLANS
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3/4" chamfer
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112" o] =7 1/2" t 712" e |7 1727
20. 01! 2" 0".
g1 J
ELEVATION SECTION
LENGTH OF W
CS.P. ' P P VGl I S A L Y
ARCH H L2 Steel | Canc | Steei| Conc | Steel | Conc| Steel | Conc | Steel| Conc
SIZE bs. {C.Y.|tbs. | C.VY.|lbs. |C.Y.|lbs. |C.Y.|lbs. |C.Y.
187x 11" | 2°-7" | 2°-9" | 50]0.84] 60[1.03] 70 [1.21] 80 [1.39] 90 [1.57
21"x15" [2°.11{ 3'-3" | 60 [1.00] 65[1.18] 75 [1.38] 90 [1.58 100 |1.77
24"x 18" [3-2" | -9 | 60 [1.07] 70[1.32] 80 [1.53] 95 [1.74]110[1.34
28"x20” | 3-4" | 4-3" | 70 [1.26] 80 [1.47] 90 [1.68[100 [1.90[ 115 [2.11
35"x 24" | 3-8 | 5-3" [ 100 [1.51]110 [1.74[120 [1.97]140 [2.20[ 155 [2.42
LA 42"x29" 141" | 6'-3" [ 115 [1.82[ 130 [ 2.06] 140 [2.31[155 [2.55 | 170 [2.83
CORNER STEEL . 49"x 33" [4’-5" | 7°-3" [130[2.12[ 145 {2.37(155 [2.64 {170 |2.90 185 |3.15
DETAIL 577x 38" | 410" 8'-6” | 145 |2.62| 160 | 2.79] 175 | 3.07 | 190 | 3.35 | 205 | 3.61
64"x43" [5-3" | 9'-6” [ 185 [2.89[200 [3.11]215 [3.48[235 [3.77 | 250 [4.06
71"x 47" | 5'-7" |10°-6" | 200 [3.25[215 [ 3.56/235 [3.86 [250 [4.17 270 [4.48

NOTES

. Concrete shall be 560-C-3250
. All reinforcing steel # 4 bars. All vertical

and horizontal tie bars 18" maximum
spacing.

. When multiple pipes are used, the distance

between pipes shall be $/2 (1' min.). The
dimension L/2 is from the center of the
pipe nearest to the end of the headwall as
shown.

LEGEND ON PLANS
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_________ .14
X X -I'/o |
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$ N\ !
a' 5:1 e
&7 IN——
°.§§’ \ i Elev shown
1!/ on plans
< N i
________ >
RN A WE
stream bed
10" minimum
S
FACE ELEVATION SIDE ELEVATION
P{PE DIAMETER X Y z

12" w0 24" 1-0") 2°- 0" 10"

21!0 tU 36lﬂ 1’ . Gll 2!ﬂ Bll 12Il

39" to 48" 20" 3-0" 127

51" to 60" 2°-867] 3-0"] 14"

63" & Larger [3'-0"| 3-0"| 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 560-C-3250

3. Keep the pipe-end clear of obstructions to permit easy placing of culvert extension.
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O ERENAT

Elevation on Plans
6 x 6 - 10/10 WWF

Min 6" around pipe inlet

20" SECTION A-A
g o ) Inlet constr.
| 150 +3 B —— sym. about G
] ] . EXCEPL fOF
multipie pipe
installations
( see note 1)
S i
ek \_ \—See note 4.
6" x 6 - 10/10 WWF

SECTION B-B

NOTES

1. When more than one pipe is used the profile view shown shall hald for the distance
across all pipe openings. Sections A-A and B-B shall be from the gutermost pipe. The
distance between pipes shall be D/2 for round and Span/3 for arch pipe. { 12" minimum )

2. Culvert shall be cut off even with apron surface when required by the Agency.

3. Use Inlet Apron only where a flared end section can not be utilized.

4, Place weep holes when required by the Agency.

SECTION C-C

LEGEND ON PLANS
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UP TO 42 DIAMETER
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20 or 2W (min.)

Endwall (typ.)

B

e [ D = Pipe Diameter
W = Bottom Width of Channel
=
o~
3
o
o
£
g
=
ES 6" wide slot =)
3 ’g c:i
S A £
| &
) - Filter Blanket
| N L1
30 or 3W e Sill, Class 420-C-2000
I Concrete
A
SECTION A-A
PLAN
NOTES:
1. Plans shall specify:
o A) Rock class and thickness (T).
Concrete B) Filter material, number of layers and thickness.
2. Rip rap shall be either quarry stone or broken concrete

Channel

(if shown on the plans.) Cobbles are not acceptable.
3. Rip rap shall be placed over a filter blanket which

mav be either granular material or plastic filter cloth.
4, See standard special provisions for selection of rip rap

Y - oA and filter hianket.
”Eﬁl%m I Iﬁ 5. Rip rap energy dissipators shall be designated as either
| Type 1 or Type 2. Type 1 shall he with concrete sill;
20 or 2W Type 2 shall be without sill.
SECTION B-B
Revision |By{| Approved | Date
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RIP RAP

ENERGY DISSIPATOR




—{el— JT: =
o 7 T wl%
z d =
EN &N EiE
| L 1:1 :1:—
A £ IJ == | A
AT | A
L i -z
s
Pipe Collar L & = =
(see note 5)-{ N 22 §
@ [ A
f = A 4 °
A S
See note 7 ™.
Twel a b . —End sill
L
2 - # 4 rebars harizontal
and vertical around fence
post { typical ). PLAN PICTORIAL VIEW
Note: Riprap not shown.
See note 7
aﬁg 2 b
2 x Pipe dia. R
el S e
o di Aggregate g T
See note 5 T d é 4 x Pipe dia. ,, L]
% =t T 71 = cutoff wall
/ e N ==
’W%ymjm 3 fil
5., ai.s x| o f lllet =
/ 1% & 0
ELELN L Y o .
T L= To— e 0.5% ﬁL Channel invert i —T . Sgi"rft“ucm’"
1:1-] / P / 3
Iniet box - 5 ) P am ! = . ,;
ol i = I 0" AT ¥ . XM
;/B J'_—.i e R Mi n? k
g ; n. thickness:
Top of slab min of §” 8 F;ltte; Falcing Class 18"
above channel invert clo i ! "
Light Class 30 _ SECTION B-8
Aggregate subbase bottom and sides
SECTION A-A 6 thick far facing class
9 thick for light class.
NOTES
1. Design: Pipe Dia (in)| 18 24 30 36 42 48 54 60 72
Equi‘valent Fluid Pressu_re =60 p.c.f. Area (sg.ft.)} 1.77 | 3.14 | 491 7.07 9.62 | 12.57 | 15.90 | 19.63 | 28.27
) Can"i‘f)&ﬂ;ﬂ%ﬂ“g{ﬁ‘gggg =35 fps. Max. Q (cfs)| 21 | 38 | 59 | 85 | 115 | 151 | 191 | 236 | 339
2 ete shall be 560-C- T el o la o a2 10 A 117 97 140 4. 31/ 8
3. Reinforcing shail conform to ASTM designation A615 and may be L 5, - B,, 6,' 9" 8,' 0,, 9, - 3,, 101 6,, 11 g’ ‘? 9 14, 3,, 18, 5,,
grade 40 or 60. Reinforcing shall be placed with 2" clear concrete H 4'-3"5-3" §-3"17-3 - 8 - 0 - 9 = 0" |9 — 3 " 10, . 9” 12' . 3”
cover unless nated atherwise. Splices shall not be permitted except L 7-4719-0" [10°- 8712 - 414" - 07)15"- 8" 17" - 4" 19" - 07122 - ]
as indicated on the plans. a 3.3 ¥y-nr4-7 |83 80" 6°-9" |7°-4"8-0719-3"
4. For pipe grades not exceeding 20%, inlet box may be omitted. b 4. 1 ls -1 g0 8- 11et -0 11 - 0 12 - 97
&IHMHboxkamhmgmomnympmewnmasmuwm . ¢ 24" 2103 -4 310 4 -5 [ 411 e a5 511 611
8. Unless noted atherwise, all reinforcing bar bends shail be fabricated p T e 1 e 2 22 25 2
with standard hooks. e
7. Five foot high chain link fencing, embed post 18" deep in walls and e o-§"]0°-6"|0°-8"| 0087 0°-107] 070" 1°- 0" | 1°- 07| 173
encase with Class B mortar. f 1-6"]2-0" (26" |3-0")3-0"]3-0"3-0"3-0"]3-0"
8. In Sandy and Silty soil: g 217|287 30" 3-8 31457 (41|54 62
a} Riprap and aggregate hase cutoff wall required at the end of Tf 8" 10" 12
rock apron. b 7" 1/2" 10 1/2”
b) Filter cioth (Polyfilter X or equivalent) shall be installed on $ 7 g 1//2,, — 012
native soil and base, minimum of 1 ft. overlaps at joints. u — -
9. Rip rap and subbase classification shall be as shown Ta ! 8
on plans.
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Symmetrical about
£ centerline
Symmetrical about centerline -Fr - -
7] cass | verLE e
_ 7 T | 1
see Sec. D-D ‘L X _3l.#5wp. : : ) !
4-#4 1 | ' #aer Ly Foe 12 M
1 = = H S -a—--: : (note 1) l[ - opening 2-#5ea face:
L s s s o« J ' N :
3-#4 Z i ) I
# T 3-#5typ et —f——————— —
1
3-45- '
END SILL ELEVATION HEADWALL ELEVATION
Cc <1 1,60.,_‘] — izrr]r:;ﬁt:;cm ahout
! ir
#4@7" (note 2)
#ar ey —{T7 FTN maeT ‘e ]
L #4 @8"
1_Lil—4- ™ #4@8" (note 2) ity
- : P
— #5077 LA BN - See Sec.
f_ 4 (note 1) 4 } v A-A&D-D.
FTF ! -
D ‘] D /_\_’
ﬁ'__\ Bl 44 (note1) #5L1@8" (note 1) h !
Pd —
7 == v
#5.. @8"
c > See End Sill Elev.
_®+— Note 1
SECTION A-A SECTION C-C
18"
NOTES lap —#4@7 (note 1)
1. Place reinforcing, as noted, at center wall (or slab). V- a— —
2. Match location of reinforcing with that in headwall, T
end sill and foundation slab. 2-#8(fullht.) L'J
3. All reinforcing shall be placed with 2’ concrete
cover, unless noted otherwise.
SECTION D-D
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CONCRETE ENERGY DISSIPATOR
(REINFORCEMENT)

18"' TO 30" DIAMETER PIPE




—_r-see Sec. A-A | = = e
#50 @12 (outside face) e[n. f 3, ~Sec. D-0. ¢ Symmetrical about centerline
#4@12" (inside face)-{FF % 14 j /
: 4-#4qutside 187 1N
. T d . face only ‘ #4@10" (outside face only)
#4—@ 10" ( outside face)—3 Pipe opening , £5@ 12"
#4@ 10" (inside face) 'y T - | e, face
See Sec. D-D and #22 - # 6 ea. face 4 —
Note 1. T 4
4 Ld
T
Y 4 |
I. #4@10” (outside face only)
~ HEADWALL ELEVATION : END SILL ELEVATION
S #5@12” (each face)
. match location of =
= c transverse reinforcing K ,
~ , <'l in foundation siab. 5 §2-0"
~ - .o S 454 e ,
#50 @127 = el - ;/ e Symmetrical about
Nea. f #5 cont :
" #5\ea. face #4 @ 10" (both faces) F?ﬂ' : centerline q
#4(@10” ) N match location of i
(note 1) X horizontal reinfarcing F======== EEENSS
/—in baffle wall, headwall F4@10 ‘\L
L w 5] and endsill. a— (see Sec. D—-D) s
f : @10 /ﬂ el AR
D #5C@ 10" 4-44Ca 10" = 1 lese Sec. -D): TS
#4010" (oo 1) O TS T o e e Y3
s-#6yp AL %% A bar (note 1) #5 @1 Dowels —H "I
/’_., -#4@12 ’/“ " ~——B bar (note 3) L \ (note 2)—H-™
#4len0” R TR T T — See End Sill Elev - : =
T
#5C@12” S n;te ah ap'ap Ov_bar
Rooromsm ] froed SECTION C—C
SECTION A-—-A
add # 4 @ 20" vertical spacing  § between baffle
to reinforcing shown (ea. face) wall and end sill
71.011
(? -"G;]bars l—‘{ #54@10"~[7
ull ht.} ' —={18"— )
0
—{18” min. lap
SECTION D-D
Pipe dia. (in) | 36 | 42 | 48 | 54 | 60 | 72
NOTES A bar #£5@ 12"|# 6 @ 12"|# 7 @ 12"
1. Match location of sidewall reinfarcing. B bar £5@ 12" 150 12"
Do rd g o - S leer o
p TE e @ 1o
bars at contractors option. D bar [#48@ 12"# 5@ 12 i“ 12
3. Match location of headwall or end sill reinforcing. E_bar #4@12 £5@1
F bar  [#4@9" | #5@09" |#6@9"
G bar #7 £ 11

¢

—-Symmetrical about centerline
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‘e Q2. 005

2-‘a J

2-%8, 517,812 <

‘8,

2ol

Heodwall- or endiwall

4 ) @12 bocrface
24 | & /8 fronr foce

('4051.7',.”/5 >

Morch back foce of
warped wingwall or 9" me

Match back foce of
warped wingwall or
9 mn

Filler, borh sides of
- ,;) upstream end,
¥ for all H’s

|

274012 24 @ 18,5,
V¢ exo. 1 tiller o faces
“Siope'of il
a4t @12 or channel
— N ‘9/]
39—
I R
TN
39— o248 18, str socktoce
2. . | "¢ &18 frons foce, bend
= i I 2-6" info wall or apron.
S 1
\ N ——Cur-oft warl
2“4 if aiternanve borrom is used.
Alrernative Gottom of cut-off wall.
TYRICAL FOR MAXIMUM H°>10'  TYPICAL FOR MAXIMUM H”S 10°
END _ELEVATION
If at upstreom end, /illet is nor shown
Toe of siope-
207
*8- srr. -
0
“aQ 812105 9w, .
-3 VadiaP
g S 39Q 101 3
G s L 72 : For
e 7o = T
- H
E Y eso. jt tiller L i
| w l |
1y Filler =03 i
‘6" |
£ ' H 1 J:
§ o= ==, | uen
Six — G = 5
§ N _\; Const. jt. l6* < N
S § ¢ & 18 mox Y 6t Const ftmmT 'E §
- e , “4 & 18 mox.— Q E
TYPK FOR MAXIMUM o . 4 g
TYPICAL FOR MAXIMUM “H”™S /10 3
10 cn-off wall \7—
PART LONGITUDINAL SECTION FO" cut-off wall
Note: RCP shown. Metal pmpe simiar excapt eimiinate the

expansion jain? and use hook boirs @ 19°¢ spacing.
Size and lengrh provided by manufacturer.

5°

|

¥ WITHOUT STIFFENING GE4M

For number and size of
bars see Toole below.
Extend and hook inro J
cur-off wall and heoowall
or enawall 140 w0, ¢!

1 mm.

ALTERNATIVE WARPED WINGWALL

Use where additional prorechon © 1oe of

ambonkment is required. If ar upstream end,

/lilet is not shown

Where aorasion 1s

“4 spacers @12
“4: 50" dowels & 127crrs.

__SECTIoN ¢=¢

See tovke below
For transverse remnt
n warped wingwal!
see favle Oetow.

14 for max H'S Q'
2'0" for max. H*> 10

anticipated . increase apron

thuckness 10 7° min 1 prowide 2° mm. reinforcement coverage

nro headwall or endwall.
Rotare 1f necessary.
(Neor spring-ine, eliminare foce
exrension and hook reor ex/

WARPED WINGWALLS
WALL OIMENSIONS ANO_REINFORCING STIFFENING BEAM DIMENSIONS 4ND_REINFORCING
Coment W |gerress| 00 | 2 | e | s | e | 200 Pt 2| e & [20'] 25 30' [ 35" [0 0r move
L) Vront foce remt. "40/12 %467 "547 "565 %606 7@ 7786 || 6 Nobeam Poce 2-6 n each
L _Reor face renf |74 @12 ["4612]74 812173 812|748 :2["2@ 12]"4 412 || & |face atong r0p of [
Yor, |[Frootfoce cant |73 612 3012172612 4812[4 10 4@ 8346 |10 lwart a%= 1:0° ___[I
Rear face renf |°4 @12 “4512|/48/12|°4R10"8@7 [“2@ 61°588 | /2’ g’ 9" E
o1 ot foce rant (4 @12 |0 6/2|4@ /2|4 612" @242k 2] 14 Tor 6-°6 -
Reor face remnf |“4 8 8 1°48 8 |°485(°5@6 6h871°6P6|786 |16 Tor 6-°7 Q=1-0" | =2 0"
“D” at Cut-off wall 6" &° 6 | 7% [ 8 | 9w | n |18 Tor 6-°8 g 16"
D ar Headwall / Endwall 6° 6 | 6 | 8 [ 9w | u [ /-1 |20 \ Tor 8-°9

Nores

wolls desigred for 2' surcharge ; eavth load = 120%cu. 17 ;

equrvalent flud pressure = 36 Ycu fr

vary D" ar wrped ! um/o/m/y from that ar cut-off wﬂ/l 0 1hat at headwal! or endwall, for max H > 2"
.

Oimensions L,

T Elev'a",

Angle of flare’, and end ‘Slope " (as dpply ) are shown on the plans .

'
v
'
T
'
'
'
'
i
T
'
y

T

menss paralle!
“"’3”_","/

Toe of siope

Ve exp st filter

b
12" axp 4t tiller

z

&

92 e
Exrend -a// spacers 2¢
0 Hecdwall or endwoall

TION _A-A

Ehtena wall spacers 2’2
rrension
unward, if possiole.]

__SECTION 5-8

Y5 exp. st filler,
wherg M max > 10"

' var \ Y
) ' )24
' [——a

/I‘U‘J—
Om 15 1-0° where H< 10

DETAIL E O, 15 2°0 wrere H > 10

Slope varres, 1/ & heagwoal!
1o flor @ 7

~6 @ headwall
{ ana @
s Fillat, curved
10 march prpe 1
4 dowets \. 12" Lengm vamr
10 march ///Igr reansition, 2 el

E 204-W1.44 WIS weided wire
) 1 . fabric .
3V (tor max WO

Va

SECTION F-£

worped
wingwal | —

4,205 cl

Apron
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Manhole frame
and cover see
—\drawing M-2

#4111 around opening

__4

\—Curh Line

See note 7

Curb Line

6" —=|

4" radius

7

s

\\ Edge of Gutter

Curb Line Curb Line

PLAN 44@5" Y + 10"
L . ‘1@ 12 3 #4 E:’j X
Length shown on plan 4. 0 ‘ | =
' 'L e — a2 1 & — -l—\ - ’
== ; i
" s e Vo e typical
gwin ! /\ :1'”],}42'0 - See note 3
) T:; See Note 2
C
Rounded pipe ends
see drawing 0-61
Elev shown L
@ on plans Jl
a 4 - # 4 around pipe 12:1 g
3 — -
Stope floor 12:1 e
towards outlet
o Y 310" 6"
[ jpp— 6"
Determined by pipe
size---4’ min, 8’ max.
SECTION A-A SECTION B-B
NOTES:
1. See Standard Drawings D-11 & D-12 for additional notes and details. B
2. Dimension shown becomes 2°-0” when opening on both sides. Adjust manhole as required.
3. Exposed edges of concrete shall be rounded with a radius of 1/2".
4. When V exceeds 4’ steps shall be installed. See Standard Drawing DB-11 for details. LEGEND ON PLANS
5. Concrete gutter to match adjacent gutters. .
AR . . .. 4’ Type J Inlet
6. An expansion jnint shall be placed at the ends of the inlet where the curb is to adjoin.
1. Provide 1/4” tooled groove in top slab in line with back of adjacent curb. E ]
8. Maintain 1 1/2" clear spacing between reinforcing and surface unless otherwise noted. =
Revision Approved | Date
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CURB
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1" max graded aggregate.

SECTION

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

AN r \ [
>
)
~— * ‘g
2 & H
~ @ =
s 5
a S
5 g
= 8
x
= >
= ®
S g
m w
Trench Width =
-
= ] E
= g £
]
s = > =
< =4
E =
R 1 i
A A A
-] . .
2 s * invert elevation
S| N xR
= @© =
@ | & =}
[~=) =
Qu
Yy 1 1

Le—— 4" clearance (min)
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PIPE BEDDING AND TRENCH BACKFILL
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Concrete pipe—\

Face of drainage structure

Face of drainage structure

6"
Concrete pipe min . Concrete pipe

BELL END

NOTE

The rounded areas may be built up of cement mortar

Face of drainage structure

AR
Cved ¢

A -

SPIGOT END

R = Thickness of pipe

Corrugated steel pipe

2\

Nl

CUT END

Face of drainage structure

or poured in place with the drainage structure,

R = Inside diameter of pipe

10

Revision

By

Approved

Date

Note

3]

2 5

2.2

SAN DIEGO REGIONAL STANDARD DRAWING

ROUNDED PIPE ENDS
IN DRAINAGE STRUCTURES
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8" e —— i S SO —

T

/|
\

N\

6:«

bt ———

L

6“

ELEVATION
6" min., for pipe sizes 30" and smaller
9" min., for pipe sizes larger than 30"
‘% A3 s he
. Ml o=lE
X : /
Finish smooth with Class C mortar - g Z
“ Cut pipe end
‘* s, ‘.:2.:
SECTION A-A
N NOTES:
1. Pipe collar daes not have to be finished LEGEND ON PLANS
if covered, but must have a minimum ]
of 8" of concrete around joint. o
2. Concrete shail be 560-C-3250
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1

|

PLAN
SKEWED CONNECTION

PLAN

4"
e——
min

i
| ! [ g
| N ;
1
} ! il A
| 1}
| I
| ) -
| : b i
|
=N
——J—-—-B"min

|

.

O PN ORI

[2E1}

XA SO

\

A:\-:Ruunded pipe ends,
| see drawing D-61.

A

\

\
Aj'—- Rounded pipe ends,

™ see drawing D-61.
|

/
/

1

L e P e w,

7 & ip o o cra

SECTION A-A

NOTES

1.

SECTION

B-B

The end of connecting pipe shall not project into the waterway

of the larger pipe.

2. The larger pipe shall not be less than 24" 1.D.
3. The smailer pipe shail not be mare than 2/3 the size of the LEGEND ON PLANS
larger pipe.
4. Concrete shall be 470 - C - 2000.
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-Fence (see nate 4)

—r=

’/’/ 4" dia. plastic weep
holes at 10 ft. 0.C.

20" radius =

NOTES

560-C-3250 Concrete
or Air Placed Concrete.
Reinforced with 6"x 6%
10/10 gage w.w.f, —

1/4" galv. wire
/ mesh screen

- Qptional Construction Joint

DETAIL

Elev. shown
on plans

8’ - 0" max.
see note 5

TYPICAL SECTION

r

1" max. graded filter material
placed a minimum of 18"
each side of weep hole.

When depth exceeds 3' - 0”
weep holes must be added
at 10’ on centers. (see detail)

3/16“ premolded joint material or

1/8" sawed joint. ———\ T

g_,. =

WEAKENED PLANE JOINT

/2

Premolded Joint Matenal

o T

112 el e
EXPANSION JOINT

1. A.C. or clay pipe may be substituted for plastic pipe at weep holes.
2. Weakened plane joints shall be placed every 12 to 15°. Expansion

joints shall be placed at all changes of section and at ends of curves,

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

4. Chainlink fence shall be as required by Agency.

For bottom widths greater than 8 feet see Standard Drawing D-71.

Reinforcement shown is minimum. V

= o

LEGEND QN PLANS
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