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BY WAY OF EXPLANATION

This edition of Standard Plans for Public Works Construction is the fruition of several decades of
intensive work by amulti-governmental agency subcommittee of the Public Works Standards, Inc.,
American Public Works Association, and the Southern California Districts, Associated General
Contractors of California.

These plans, representing the professional thinking of the leading public works officials and private
members of the construction industry, were prepared to answer a need for uniform design governing
public works construction performed for the many cities, counties and public agencies. This need dates
back to the very founding of these governmental jurisdictions.

Uniform plans, embracing the most modern design and construction techniques, will greatly benefit
both the general public and the private contracting industry. Such plans will eliminate conflicts and
confusion, lower construction costs and encourage more competitive bidding by private contractors.

The prime sponsors of this effort have been the City and County of Los Angeles, County of Ventura,
City and County of San Diego, City of Long Beach, City of Burbank and County of Orange. In the case
of Los Angeles County, this includes the Road Department, Flood Control District, County
Engineer/Facilities Department and the Sanitation Districts. In addition to these major organizations,
numerous municipal agencies, large and small, served a key role on the various task forces.

The Standard Plans are to be used in conjunction with the Standard Specifications for Public Works
Construction as a companion document. This latter document has been in existence since 1967 and is
commonly referred to as the "Greenbool~'. The Standard Plans, being engineering plans, are subject to
the provisions of Chapter 7, Division 3, Business and Professions Code, State of California when used in
that state. As such, they must be approved by a registered professional engineer to indicate his or her
responsibility for them. In addition, they do not have the legal effect of a contract document or
construction plan until officially adopted by the particular user agency.

The plans are numbered with a three digit prefix and a single digit suffix. The first number denotes
the section in which the plan is located. The suffix is used to denote changes. All plans when originally
approved will bear the suffix "0". As they are amended, the suffix will be numbered to denote the
change number.

The Standard Plans for Public Works Construction will be revised periodically and reprinted to
reflect advanced thinking and the changing technology of the construction industry. Amendments and
additions, together with an updated Table of Contents. Subsequent editions will be published as
additional material is prepared. To this end, the Public Works Standards, Inc. will continue to study and
recommend changes to both the Standard Plans and Standard Specifications. Interested parties who
wish to suggest additions or amendments may communicate with the Public Works Standards, Inc., c/o
Associated General Contractors of California, 1906 W. Garvey Avenue South, Suite 100, West Covina,
CA 91790.

This document is copyrighted by BNI Publications, Inc. in behalf of the Public Works Standards,
Inc., and reproduction is expressly prohibited except that User Public Agencies may reproduce
individual elements of these Standard Plans for their own Agency use. No other reproduction is
authorized except by express written permission of the publisher.
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GONVEf~TIONAL SYMBOLS

FQ~ EXISTING TOPOGRAPHY

CURB

CURB AND GUTTER

GUTTER

PAVEMENT PCC

AC

ACCESS RAMP

BENCH MARK

BUILDING

DEAD MAN

DRIVEWAY

FENCE & GATE

FIRE HYQRANT

GUARDRAIL

GUY PALE

MANHOLE

PIPE

PROPERTY UNE

RAILROAD

RETAIPiING WALL

RETAINING WALL WITH
.FENCE ON 70P

RR XING PROTECTION

SHRUB

SIDEWALK

SIGN (1 POST }

SIGN (2 POST )

EXISTING

,aTYPE OF PROTECTION

PROPOSED

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRWdULGATED BY 7HE
PUBLIC WURKS STANDARDS INQ TOPQGRAPHY SYMBOLS

STANQARD. PLAN

~180°g~ """~ AND STANDARD ABBREVIATIONS 100-2
REV. 1093. 2IN1

SHEET 1 aF 4USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCl10N



EXISTING PROPOSED

SIGNAL CONTROL BOX ~

SIGNAL FLASHING

TRAFFIC

LOOP

SMALL STREAM ~'-~--~.---o-- ~--.f--.~--
4R DITCH

SPRINKLER HEAD

STREET LIGHT

TREE PALM
OAK J~.

OTHER

UTILITY POSE •

VALVE b

VAULT O

WALL. BRICK (BLOCK)
CONCRETE
STQNE

WELL ~W

STANQARD PLANS FOR PUBLIC WORKS CQNSTRUCTION
STANDARD PLAN

140-2TOPOGRAPHY SYMBOLS
AND STANDARD ABBREVIATIONS SHEET 2 OF 4



ABBREVIATIONS

AASHTO American Association of State Highway Transportation Officials
ABS
AC Asphdlt Concrete
APPROX Approximately
AS All Sides
ASTM American Society for Testing Materials
ASS'Y Assembly

BC 8egining of Curve
BCR Begining of Curb Return

CB Catch Basin
C'BORE Centerbore
GIP Cast Iron Pipe
CF Curb Face
CL Centerline
CMB Crushed Miscellaneous Base
CONST Construct, Construction
CONC Concrete
CSP Corrugated Steel Pipe
CU Copper

D Designation for RCP Load Rating
DIA Diameter

EC End of Curve
ECR End of Curb Return
EF Eaeh Face
EL Elevation
EXIST, EXST Existing
EXP JT Expansion Join#

f c Designation for Compressive Strength of Concrete
FG Finished Ground
FL Flowline

GP Ground Profile
GALV Galvanized

HEX Hexagonal

ID Inner Diameter

MAX Maximum
MIN Minimum
BAH Manhole

NC National Coarse Thread Series
N0. Number
NPT (National Pipe Thread?)

QC On Center
OD Outer Diameter
OG Original Ground

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD P~a,ti

100-2TOPOGRAPHY SYMBOLS
AND STANDARD AB B REVIAl10NS SHEET 3 OF 4



A66REVIATIDNS (CONTINUED)

PCC Pottland Cement Concrete
PE Polyethylene
PftCB Precast Reinforced Concrete Box
PT Poirrt
PVMT Pavement

R Radus
RC Reinforced Concrete
RCB Reinforced Concrete Bax
RCP Reinforced .Concrete Pipe
REINF Reinforced
RR .Railroad
R/W Right of 4Yay

SPPWC Standard Pfans for Public V~orks Gonstructio~
SSPWC Standard Specifications for Public Works Canstructio~
STD Standard
STL S#eel
STR GR Strvight Grade

T&G Ta~gUe and Groove
TRANS Transverse
TYP Typical

VCP Utrified Clay Pipe

Wj nth
WPJ Weakened Plane Joint

RING Crossing

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARd PLAN

100-2TYPQGRAPHY SYMBOLS
AND STANDARD ABBREVIATIONS SHEET 4 dF 4



5' 1500 mm)

SEE NOTE 4
~ ~ 24" 600 mm)

~ 6' 1800 mm)

Z 6" 150 mm)
0

EC BACK OF WALK N 18" 450 mm)
z
a

~ 24" (600 mm)~
~ BC BACK OF WALK ECR

~ 0

~

6~
~1

S~w

~ CO
~ ~

°o m ~~J~o 
N

R~W ~.

~ ~ ~

~+0+ ~- D O ~+O*

E

.-. .-.

E E E E E E ~
0 0

~

0 0 0 0 0 0
~ ~c°o

v v
r n ~ c°o
~ ~ ~ ~ ~ ~

~ ~
N ~

O ~ 00 O aD ~
r) ~ r7 r- N

LEGEND

~o* FIRE HYDRANT (SEE NOTE 4)

~ VENTS AND POLES

o—i~ STREET LIGHTS
o PEDESTAL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE
PUBLIC ABOVE -GROUND UTILITIES STANDARD PLAN

WORKS STANDARDS ING
CREENBOOK COMMI7lEE

1093 LOCATION IN PARKWAY ~ ~~ -2
REV. 1996. 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES:

1. NO ABOVE-GROUND UTILITIES ARE ALLOWED IN
CONCRETE SIDEWALKS LESS THAN 6' (1800 mm) WIDE.

2. WHEN SIDEWALK IS 6' (1800 mm) WIDE OR MORE, ABOVE-GROUND
UTILITIES ARE ALLOWED AT LOCATIONS NOTED ON PLAN.

3, IN THE RETURN AND SIDEWALK TRANSITION AREAS,
ONLY U1ILITIES CONSISTING OF STREET LIGHTS,
TRAFFIC SIGNALS AND FIRE HYDRANTS ARE ALLOWED.

4. FfRE HYDRANTS SHALL NOT BE PLACED AT THE SAME
CURB RETURN OCCUPIED BY A STREET LIGHT.

5. PEDESTALS SHALL BE PLACED AT INCONSPICUOUS LOCATIONS.

6. IN THE ABSENCE OF CURBS, THE FACE OF ALL ABOVE-GROUND
STRUCTURES SHALL BE LOCATED A MINIMUM OF 10' (3000 mm)
AWAY FROM THE TRAVELED WAY ON ALL RURAL HIGHWAYS AND
6~ (1800 mm) ON RESIDENTIAL STREETS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

101-2.ABOVE-GROUND UTILITIES
LOCATION IN PARKWAY SHEET 2 OF 2





4' 1220 mm MIN

4' 7220 mm MIN .ice•.
~ TRANSIIIQN

4:1 MINo~x
N~

SF' :S!l::::: r ~

:' r~ a'; ̀' N OlE 81'iiM1 ~ilii

NOTE 2
Y!'soo ::~:::: ¢
as

10~
,.,MAX

CURB ~ X ~( X
CURB FACE 4' (1220 mm)

xaQ

"~A
TYPE 1

AQRB

4' 1220 mm

R R~ ~

r J ~0~ 8 (NIA GRADE BREAK
I~

3 3 NOTE 2
x
~lI

Y
U

~b~° X;E;:; 
b~1t;~ Q:~:

:v~ s:s:::::: % A

CUR ~-.--X —►}~---•~•. X ~I
CURB FACE ~~ 4' (1220 mm)

~~~

A OR B
SEE FIGURE 1

TYPE 2

CASE A
PARTS OF THIS STANDARQ PLAN SHOW INSTALLATION FOR TYPICAL
RETROFIT CONDITIONS, AND ARE NOT Fl1LLY COMPLIANT WITH CALIFORNIA
BUILQWG CODE REQUIREMENTS FOR NEW DEVELORMENT.

STANDARD PLANS FdR PUBLIC WORKS CONSTRUCTION

PRO►IULGA7ED 8Y 1HE STANDARD PLAN
PUBtJC WORKS STAFIDARDS INC.

GREEM9~K COMMITTEE
1892

CjURB RAMP 111- 5
REV. 1998. 20~. 2005, 2009,

USE WITH STANdARD SPECIFICATIONS FOR PUBLJC WORKS CQNSTRllCT10Nzms SHEET 1 OF 10



4~ (1200 mm)
MIN

Y

GRADE BREAKS

w
0
0

STR R m

X W X~T~T . '1

A

TYP ~ D

A

4' (1200 mm) GRADE BREA
MIN

Y

INTEGRAL CURB

I4' (1200 mm)
MIN

Y

r X T ~_ 'T' X '1

A

TYP ~ R

GRADE BREAK

W

T V D ~ (~`

C~~

4' (1200 mm)
MIN Y

2%
1° (25 mm) CF

SECTION A-A

CURB FACE, inches
(mm)

X, inches
(mm)

Y, inches
(mm)

6" (150) or less 3~-0" (900) 4~-0° (1200)

7~~ (175) 3'-6" (1050) 4'-9'~ (1425)

8" (200) 4'-0" (1200) 5'-8" (1700)

9" (225) 4'-6" (1350) 6'-6" (1950)

10" (250) 5~-0" (1500) 7'-3" (2175)

11" (275) 5'-6" (1650) 8'-0" (2400)

12" (300) or more 6'-0" (1800) 8'-9" (2625)

NOTES:

1. RESIDENTIAL DRIVEWAYS SHALL BE 4"
(100 mm) THICK PCC.

2. COMMERCIAL DRIVEWAYS SHALL BE 6"
(150 mm) THICK PCC.

3. WEAKENED PLANE JOINTS SHALL BE INSTALLED
AT BOTH SIDES OF A DRIVEWAY AND AT
10' (3.0 m) INTERVALS.

4. CURB FOR TYPE C DRIVEWAY SHALL BE
INTEGRAL AND MATCH ADJACENT
CONSTRUC110N.

5. REFER TO LOCAL DEVELOPMENT REGULATIONS
FOR AMERICANS WITH DISABILITIES ACCESS
REQUIREMENTS AND MAXIMUM PERMITTED
DRIVEWAY WIDTHS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROIAULGATED BY TFiE STANDARD PLANP~B~°"'~"SST""°,~°S'"°.
GREENBOOK COMMITTEE DRIVEWAY APPROACHES //~1 1 0-1884 L

REV. 1986, 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 1



OQ'
P~

F 4' (1220 mm'
E

l~ f

3
Y X
~ PLANTING g~
a AREA ~

CURB'
CURB FACE

WHERE PLANTING. AREA. IS
AQJACENT TLl 'THE CURB RAMP,
U5E CASE A, TYPE 6

z ~~

P,~
~ 4' (1220 mm}E

3 N

U

d ~

X

~ ~~N~~
PLANTING

~ AREA

CURB
CURB FACE

WHERE PLANTING AREA IS
ADJACENT TO THE CURB RAMP,
USE CASE A, TYPE 6

BCR

2% MAX
GRADE BREAK

iNpTE 8

2% MAX

~'

BREAK

n

/~~

TYPE 3

TYPE 4

CASE A

STANDARD PLANS FOR PUBLIC WQRKS CONSTRUCTION
STANDARD PLAN

171-5CURB RAMP
SHEET 2 OF 7Q



AORB

4' 1220 mm
R R

~`~ ~~
NQTE 2 8.33 I ~~'xQ I 8~3~

N,~

DbE BREAK
I

} 
e

h a 16 NIC~i

~ 
PLANTING AREA

NOTE ':=:~ x;;
_M a;_;; PLANTING AREA

....~

CURB -•~
CURB FACE +

120Q mmolx
~I~

AORB
SEE FIGURE 1 TYPE 5

PARKWAY

~ a

2~ a

~ ~ ~z
d z

P
4' ~ 22o mm ~

mm MIN R Z~r,.-- ~
~~

cv a NOTE 2 $ 
`.~9; ; = 2

:;: 
.

NOTE 8 '~~ p~ ~`

PLANTING AREA '*~~ TYPE 6

CURB'
CURB F

1F PLANTING AREA IS NOT'
ADJACENT TO SIDE FLARE, USE
"X" PER TABLE 2 FOR THAT FLARE CASE A

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

111-5CURB RAMP
SHEET 3 OF 10



C

~~

~~} J N R 2 ~i~ N~ ~~ R
LV Q NQ

a a ~ 8.33 MAX ~~:` 8, 3% MAX—.~

CURB NOTE 8

CURB FADE ~ X

4' Q
(122(? mm) .,r,l ~~

C ~

TYPE 1

2q
iii+ M A~

-~c'1''/+ ~~ `~Q

NOTE ~~° ~

:<,.4~

~-~ ~ ~ TYPE 2
Y ~ N ~~ P~'' ;' S X41

~{~ ~ !~ 3

a a NOTE 2 ~~~~ ~ ~y+

CURB +
CURB FACE ~ ~~ G

,y0

L~

CASE B

STANDARD PLANS FOR PUBLIC WORKS CQNSTRUCTION STANDARD PLAN

111-5CURB RAMP
SHEET 4 OF 10



A

SKEW ANGLE, a
4'

SKEW ANGLE a=45' (1220 m
OFFSET b=0 NOTE 2
UNLESS OTHERY~SE
NOTED ON PLANS s

:::: ;~
Y si ~4

:` MOC ~

NOTE

QFFSET, b

~~RB CASE C
cu~a FacE X

z

.,

Y
J 0
d

~ ̀~ SEE DETAIL
a~ A.B,CORD OTE8

o x 'Q N~ A e'33~~. 
A TYPE 1~~,.:,~=Y NOTE 2 ~~; ~qAX

PLANTING
a AREA

REGRAQE ~ X=4' (1220 mm)
Y IF ADJACENT TO

CUR PLANTING AREA,
CURB FACE OTHEWiSE SEE TABLE 1

Y

,-.
E

SEE DETAIL A, B, G OR D E
0

A = — q Nr} J i 8.33%'~ii- ~-

3 3 ~ ~x ;~ ~ 5 MAX ~cvJa NOTE 8
~ v ~2
a c~
a. d

NOTE 2

CURB
CURB FACE TYPE 2

CASE D

STANDARD PLANS FOR PUBLIC WQRKS C(~N~TRUCTION srANOa,RO P~aN

111-5CURB RAMP
SHEET 5 OF 10



4' (1220 mm~~~

m

~, ~
OL

Q Z OR
A ORB ~ESs

~~x s r--~1 r~
~.. 'z~ 4~ (1220 mm

3 e
~ ~
a PLANING
a AREA

CURB ~
CllRB FACE

X=4' (1220 mm)
VYHEN ADJACENT
TO PLANTING AREA

Y

~ ~
Y

Q V
n.

CURB
CURB F

S

NQT

X~Q
N

~~' X

(t~~t7 mm)

0x

~ ~

MARKED
CROSSWALK

S

x~~

ca~

z aR
C LES

~~~

X _~_ 4' _~_ X
(t2zo mm)

-i—~

0x
\ "~ ~MARKED

CROSSWALK

BREAK

r tea% MAX

`NOTE 2
NOTE 8

MARKED
CR05SWALK

TYPE 1

~~
o U
N

5~ MAX ~ 
MARKED
CROSSWALK

'GRADE BREAK

~~~ $ TYPE 2

CASE E
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5EE NOTE 6
R

EXISTING
ROADWAY

5~X

eeauwev

Y 4' 1220 mm

ROUNDE
EDG~~RAMP

TOP OF

A2-0 CURB AND GUTTER

SECTION A-A

SEE NOTE 6 PARKWAY

R Y 4' 1220 mm....~..—

EXtSTING RQUNDED TOP QF

ROADWAY EDGE RAMP

S_~~~
~ ~-- 2~ A:

A2—Q CURB AND GUTTER

SECTION B-B

SEE NOTE 6 
pgRKWAYR

EXISTING Y
ROADWAY 4~ t~~~ mm) MIN

5~~.
..-?% AAAX

SECTION C-C

-macro MAx

U5E FIGURE 1 TO DETERMINE
WHICH OF SECTIONS A—A, B—B
OR C—C I5 APPRpPRIATE.

DEPRESS BACK OF WALK
SEE DETAIL A, B, C OR D,
SHEET 10.

DEPRESS BACK OF WALK
SEE DETAIL A, B, C OR D,
SHEET 10,

z 4~ z _,,,I
1220 mm

~--~. DEPRESS BACK OF WALK

SECTION R-R

SECTION S-S
.K

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 57AtJDARD PLAN

111-5CURB RAMP
SHEET 7 OF 10



PARKWAY WIDTH, FT (m)
4` 5' 6' 7' 8' 9' 10~ 11' 12' 13' 14' 15'

(1.

1° (25

2" (50

3" (75

W
z ~" (100

5" (125

w ~° ~~50
U

7" {175

m 8" (200

U 9° (225

~ 10" (~5Q

O 31" (275

z 12" (300,
OR MORE

1 B' 9 7' 18' 19' 2d'
.8).(5.1) (5.4} (5.7) (6.0)~. ~

1 I■~~~~i\~/~~~~~~~~
'I■■■■■.■■~~~'■■■■■i

FIGURE 1 - SECTIQN USAGE

NORMAL
CURB FACE,
INCHES (mm} X, FT {mm)

SECTION Y—Y
Y, FT (mm)

2"' (50) 4.014' (122Q) MIN 2.63' (790)

3° (75j 4.00' (1220} MIN 3.95' (1185)

4" (100j 4.00' (1220) M1N 5.26' {1580}

5" (125) 4.17' (1275) 6.58' (1975)

6" (150) S.~Q' .(1525) 7.90' (2370)

7" (175) 5.83` (1775) 921' (2765)

8" (20Q) 6,67' (2035) 10.53' (316Q)

9° (~25) 'T,~O' (2285 11.84' (3555)

10" (250) 8.33' (2540} 13.16' (3950]

11" (27b) 9.17' (2795) 14.47' (4340)

12" (300} 10.OQ' (3050) 15.79 (4735)

SEE SHEET 9 FOR STREET SLOPE
ADJUSTMENT FACTORS, ALL STREETS

TABLE 1 - XAND Y VALUES

TABLE 1 REFERENCE FORMULAS;
X = CF f 8.333
Y = CF / (8.333% — 2~ WALK CROSS SL{}PE)

WHERE FIGURE 1 5HOW5 U5E OF SECTION B—B, FIGURE Z
DIMENSION AS FOLIdWS:

W = PARKWAY WIDTH
L = LANDWG WIDTH, 4' (1.220 mm~ TYP

IF (Y+L)<W,THENZ =O

STANDARa PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

111-5CURB RAMP
SHEET 8 OF 70



4~ 1224 mm

Z.D~ Z.UP.
r-~1

GRADE BREAK

L~ x

T M~ T

CURB GUTTER I _ X.DOWN_~ ~~„r X.UP
CURS FACE SLOPE, S r T~

(1220 mm)

TYPICAL CURB RAMP

x.00wN x.uP

BACK 4F WALK)

S GUTTER,~

SECTION T—T 
FLOW UNE

SLOPED STREET

FOR SLOPED STREETS, MULTIPLY THE DIMENSIONS PARALLEL
TO THE STREET, X AND Z, URSTREAM AND DOWNSTREAM OF
THE RAMP, BY THE FACTORS IN THE FOLLOWING TABLE.

FOR EXAMPLE, X.DOWN = X x K.DOWN

S K.DOWN K.UP

0~ 1.000 1.00Q
0.2~ 0.977 1.Q25
0.5~ 0.943 1..064
1% 0.$93 1.136
2~ 0.806 1..316
39a 0.735 1.563
4~ 0.676 1.923
5% 0.625 2.5Q0

TABLE 2 —SLOPE ADJUSTMENTS

TA6LE 2 REFERENCE FORMULAS:
K.DOWN = 8.333 / (8.333 + S)
K.UP = 6.333 / (6.333 — S)

STREET SCOPE ADJUSTMENTS

STANDARD PLANS FOR PUBLIC WORKS C~NSTRUCTiON STANDARd PLAN

~ ~ ~ :~`CI~f~B RAMP
SHEET 9 OF 10



12" 305 mm

3/4"
19 mm)

1;~~" ~_ ~ ~,~"

(6 mm) (6 mm)

GROOVING DETAIL

EO O O O
II E
r'na0 C? O O

NCO U O O

'— C°7 CU O O
2.35°
60 rnm)

~~
°z
Y'p

m J PAVED SURFACE

8~~

DETAIL A

GRADEQ
SCOPE 2:1 

NPAVED SURFACE.MAX ~

DETAIL C

0.90" iv
{23 mm o ~n

SINGLE
PATTERN ~ "TRUNCATED DOME"

DETECTABLE WARNING DET~fL

CONSTRUCT FENCE 0~ HANDRAIL
PER CONTRACT PLANS -~

6" (150 mm}

RETAINING CURE -~ ~ ~~~'~D SURFACE

(15d mm)

RETAINING CURB-~ UMP VED SURFACE

DETAIL D

GENERAL NOTES:

1. CONCRETE SHALL BE CLASS 520-C-250Q (31D-C-17) CONFQRMING TU
SSPWC 2Q1-1,1.2 ANp SHALL BE 4" (10Q mm) THICK.

2. THE RAMP SHALL HAVE A 12" (305 mm) WIDE BORDEa WITH 1/4" (6 mm)
GROOVES APPROXIMATELY 3/4" (19 mm) OC. SEE GROOVWG DETAIL.

3. THE RAMP SURFACE SHALL HAVE A TRANSVERSE GROOMED SURFACE TEXTURE
CQNFORMING TO SSPWC 303-1.9.

4. U5E DETAIL °A°` OR "B" I~ EX«TING SURFACE BEHIND LANDWG IS PAVED.

5. USE DETAIL "C" OR °D" IF EXISTING SURFACE BEHIND LANDING IS UNPAVED.

6. R 3' (900 mm) UNLESS OTHERWISE SHOWN QN PL.AN. SEE SHEET 7.

7. ANGLE _ ~/2 UNLESS OTHERWISE SHOWN ON PLAN.

S. CONSTRUCT DETECTABLE WARNING SURFACE PER DETAIL THIS SHEET. MATERfALS
SHALL BE PER CONTRACT DOCUMENTS.

STANDARD PLANS FC7R PUBLIC WORKS CONSTRUCTION STANDARD PLAN

~ ~ 1-5CURB RAMP
SHEET 1 d OF 1 Q



~
x

~ -~
~ ~

tL w 3 3

v

CURB RAMP ~~

3 ~ ~ ~ ~ ~

wP~
~,

~
U

DRIVEWAY

EXP JT EXP JT BCR ~`'

ABBREVIATIONS:

WPJ WEAKENED PLANE JOINT BCR BEGINNING OF CURB RETURN
~~ WPJ EXP JT EXPANSION JOINT ECR END OF CURB RETURN

NOTES:

WPJ ~, WEAKENED PLANE JOINTS SHALL BE USED FOR ALL JOINTS,
EXCEPT THAT EXPANSION JOINTS SHALL BE PLACED AT THE

WPJ BCR AND ECR IN CURB, GUTTER AND SIDEWALK, AND AROUND

TREE WELL UTILITY POLES LOCATED IN SIDEWALK AREAS.

~~ WPJ 2. WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED AT REGULAR
„r-UTILI POLE INTERVALS NOT EXCEEDING 10' (3000 mm) IN WALKS AND
~1.~ 20' (6000 mm) IN GUTTERS. JOINTS IN CURB AND WALK

EXP JT SHALL BE ALIGNED.

~~ 3. CURB AND GUTTER SHALL BE CONSTRUCTED SEPARATELY FROM
SIDEWALK.

EXP JT 
EXP JT ECR

U PROPERTY LINE
WPJ ~ m

v ~ ~

~~ ~ ~ ~ ~~ 3 3 wo
~ ~

CURB RAMP W m

~' ~ ~~ a
~ 3
x
w

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMUL6AlID BY 7HE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE CURB AND SIDEWALK JOINTS //~1 1 2-1D84
REV. 1996. 2009
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WALK OR FILL-IN REPLACEMENT FOR EXCAVATIONS MADE
PARALLEL TO CURB OR PROPERTY LINE

WALK ADJACENT TO PROPERTY LINE
WALK LESS THAN 5~ (1500 mm) WIDE WALK 5' (1500 mm) WIDE OR MORE

IF LESS THAN 30"

P~ WALK SAWCUT P~ 
(~50 mm) REPLACE

WALK EXCAVATION REPLACE ENTIRE WALK

SAWCUT IF SCORELINE ENTIRE WALK REPLACE 30"

EARTH OR CONCRETE FILL-IN SAWCUT EARTH OR CONCRETE FILL-IN ~~50 mm) MIN

IF SCORELINE
GUTTER GUTTER

WALK ADJACENT TO CURB
WALK LESS THAN 5' (1500 mm) WIDE WALK 5~ (1500 mm) WIDE OR MORE

REPLACE 30"
EXCAVATION (750 mm) MIN

WALK EXCAVATION REPLACE ~NALK SAWCU 
CUR IF LESS THAN 30"

ENTIRE WALK (750 mm) REPLACE
GUTTER GUTTER ENTIRE WALK

FILL-IN REPLACEMENT

FILL-IN LESS THAN 5' (1500 mm) WIDE FILL-IN 5' (1500 mm) WIDE OR MORE

WALK L SAWCUT IF SCORELINE 
IF LESS THAN 30"

SAWCUT IF SCORELIN (750 mm) REPLACE
FILL-IN SAWCUT ENTIRE FILL-IN

FILL-IN EXCAVATI N REPLACE EXCAVATION REPLACE 30"
ENTIRE FILL-IN (750 mm) MIN

GUTTER GUTTER ~

WALK OR FILL-IN REPLACEMENT FOR EXCAVATIONS MADE
NORMAL TO CURB OR PROPERTY LINE

P~WALK o
SAWCUT ~ 30° (750 mm) MIN

FILL-IN ~

CUR w

GUTTER

THESE REQUIREMENTS ALSO APPLY TO ENDS OF PARALLEL EXCAVATIONS.

IF AN EXCAVATION FALLS WITHIN 30" (750 mm) OF AN EXPANSION JOINT, CONSTRUCTION JOINT,
WEAKENED PLANE JOINT, OR EDGE, THE CONCRETE SHALL BE REMOVED AND REPLACED TO
THE JOINT OR EDGE.

IF AN EXCAVATION FALLS WITHIN 12" (300 mm) OF A SCORELINE, THE CONCRETE SHALL BE REMOVED
AND REPLACED TO THE SCORELINE. THE SCORELINE SHALL BE SAWCUT BEFORE CONCRETE REMOVAL.

THE MINIMUM LENGTH OF REPLACEMENT IN BOTH CASES SHALL BE 30" (750 mm).

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE SIDEWALK &DRIVEWAY REPLACEMENT //~1131893 `
REV. 1996, 2009
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NOTES

1. CONCRETE WALK, FILL-IN AND DRIVEWAYS REMOVED IN CONNEC110N WITH CONSTRUCTION SHALL BE
REPLACED TO NEATLY SAWED EDGES. ALL CUTS SHALL BE PARALLEL TO OR PERPENDICULAR TO THE
CURB; ON CURVES, THE CUT SHALL BE RADIAL TO THE CURB.

2. DRIVEWAY APRONS IN WHICH THE '1N" DISTANCE IS LESS THAN 11' (3300 mm) SHALL BE REPLACED
IN THEIR ENTIRETY IF CUT IN ANY AREA.

3. DRIVEWAY APRONS IN WHICH THE "W" DISTANCE IS 11' (3300 mm') OR MORE MAY BE CUT WITHIN
THE '1N° SECTION. THE MINIMUM REPLACEMENT SHALL BE 30" (750 mm) IN LENGTH. THE MINIMUM
DISTANCE ALLOWED BETWEEN SUCH CUTS SHALL BE 14' (4200 mm').

4. DRIVEWAY APRONS IN WHICH THE '1N" DISTANCE IS 11' (3300 mm) OR MORE MAY BE CUT IN THE
"X" OR "R" SECTION. REPLACEMENT SHALL BE THE ENTIRE "X" OR "f7' SECTION.

5. DRIVEWAY APRONS SHALL BE REPLACED FROM THE BACK OF THE CURB TO THE FRONT EDGE OF
THE WALK, EXCEPT, WHERE WALK IS ADJACENT TO CURB, REPLACEMENT SHALL BE FROM BACK OF
CURB TO BACK OF WALK.

6. WALK PORTIONS OF DRIVEWAYS SHALL BE REPLACED AS SHOWN ABOVE FOR EXCAVATIONS MADE
PARALLEL OR NORMAL TO CURB.

7. REPLACEMENT OF THE "X' OR "R" SECTION SHALL MATCH EXISTING CONSTRUCTION.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

113-2
SIDEWALK &DRIVEWAY REPLACEMENT

SHEET 2 OF 2



.-.
E
E

u

U

e

O

w
z
J

m

6" ~
150 mm

ATTER 3:12

A1-6(150) AND
A1-8(200)

wZ
J

m
~'

6~~ U

150 mm

BATTER 3:12

~~ ~ SLOPE 2.0%

~~ LEVEL

~ ~ .. .'

.~.
~ w
~ z

J

u m
d'

~ 6~~ ~U\
~1 150 mm

W

• BATTER 3:12

~ .. SLOPE 8.3~

(O .
O

LEVEL ~ ~,

25 mm)

A2-6(150) AND A2-8(200)

A3-6(150) AND A3-8(200)

NOTES:

1. THE LAST NUMBER IN THE DESIGNATION IS
THE CURB FACE (CF) HEIGHT, INCHES (mm)

2. GUTTER WIDTH, W, IS 24" (600 mm)
UNLESS OTHERWISE SPECIFIED.

3. TYPES A1, A2, A3 AND C1 SHALL BE
CONSTRUCTED FROM PCC.

4. TYPE D1 CURB SHALL BE CONSTRUCTED
FROM ASPHALT CONCRETE.

5. TYPE C1 CURB SHALL BE ANCHORED WITH
STEEL DOWELS AS SHOWN OR WITH AN
EPDXY APPROVED BY THE ENGINEER.

6. ALL EXPOSED CORNERS ON PCC CURBS
AND GUTTERS SHALL BE ROUNDED WITH A
1/2" (15 mm) RADIUS.

wZ
J

6•• 6 n m

(150 mm') MIN (150 mm

3/4" (20 mm) R

BATTER 3:12
,, BOTH SIDES

J o D1-6 150 AND

mm") D1-8 200

~ ~ z
~ E J~ #4x10"~4°OC
`-' ~ ~ (#13M x 250 mm

~ v 6" v ~ 7200 mm OC)
~ 150 mm') 

GROUTED IN PLACE

c~ BATTER 3:12
v 3~4~,

~—(20 mm)

3'~ (75 mm) ~

C1-6(150) AND C1-8(200)

STANDARD PLAN FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
STANDARD PLAN

PUBIJGREQJBOOK~COMMIT7EE INS CURB AND GUTTER B A R R I E R 1//~ //~
1984 1 LOLL

REV. 1996, 2009
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.~.
E w
~ z

J

v m

~ 6 ~~ U

150 mm)

~ ~.
BATTER 8:12

U

~ ~: ~ ..
~ ..
o~... ~ .

~ .~

.-.
~ w
E ZJ
v m

~'
6.. ~

U

150 mm

... BATTER 8:12

(~
. ~ SLOPE 8.3%

~ ..
LEVEL ~ ~ '

1"

o~ ~/~ ~nl (25 mm

~ z z
-J J3/4"

v m (20 mm) R m~ ~
\ 6.. ~ 6„ 6.. v

150 mm 150 mm MIN 150 mm
BATTER 8:12

BATTER 8:12 BOTH SIDES

,SLOPE 2.0% v

~ ~ .. .. ~ o
v.. '~ ~ ~

i.. ~ I D2-6(150)
B3-6(150) X25 ~I-~--

NOTES:

1. THE LAST NUMBER IN THE DESIGNATION IS ~ ~ J #4 x 10" ~ 4' OC
THE CURB FACE (CF) HEIGHT, INCHES (mm). v o m #13M x 250 mm

~ ~ ~ 1200 mm OC)
2. GUTTER WIDTH, W, IS 24" (600 mm) ~ `-' 6~~ ~

UNLESS OTHERWISE SPECIFIED. i~ GROUTED IN PLACE
~ 150 mm

3. TYPES B1, B2, B3 AND C2 SHALL BE I •. ~ BATTER 8:12
CONSTRUCTED FROM PCC. `~U .. 3~4,~

4. TYPE D2 CURB SHALL BE CONSTRUCTED ~ ~ (20 mm)
FROM ASPHALT CONCRETE.

3" (75 mm)
5. TYPE C2 CURB SHALL BE ANCHORED WITH j

STEEL DOWELS AS SHOWN OR WITH AN
EPDXY APPROVED BY THE ENGINEER.

6. ALL EXPOSED CORNERS ON PCC CURBS
AND GUTTERS SHALL BE ROUNDED WITH A
i/z" (15 mm) RADIUS. 

CZ—G~~JO~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOgC COMMITTEE CURB AND GUTTER -MOUNTABLE /~ ^~ -/1 ~ -/
1ea4 L 1 I

REV. 1996. 2008
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1 ~ 4'
(25 mm) 1200 m

2'
600 mm (6(

N EE
ig

~~ • • •

4"
(10o mm~t~

LONGITUDINAL

STREET SLOPE LESS THAN 4~

GUTTER TRANSITION GUTTER 1RANSI110N
RIDGE

FLOW B A FLOW LINE X
STR GR LINE STR GR W

FLOW g~

15' CU 8 — — — (1800 mm) 
~ 15' (4500 mm)

~_+ (4500 mm) p
~~

~ '9 ~
~sC(25 mm') ~ g ~

PROPERTY LINE m ~'~
5~

00 mm) TYfB NOft1AAL CF

E
o
w

ECR
1500 mm) TYP

ECR
E

o MINUS 2~ (50 mm)
w

Ep ~ E p~
F p' o F o

u°~z~ 600m ) Omm) ~° Z~

FOUR EQUALLY
vaZ GUTTER GUTTER vaZ

~~SPACED DOWELS ^~~ yy ;~
FOR CONTACT

JOINTS-SEE NOTE 4
XP JT EXP J

TYPICAL CROSS GUTTER PLAN
STREET SLOPE LESS THAN 4~

GUTTER

CURB

NORMAL CF
MINUS 2' (50 mm)~

GUTTER ~

LEVEL L(200 mm)

SECTION A-A

STREET SLOPE 4~ OR GREATER

STREET CENTERLINE

FLOW LINE

T

~~ ~

d'
~ ~ ECR

PROPERTY m
LINE

mm ~ (900 mm) 
FRB

E
M N E (600 mm)

E
N O

F~ ~

SECTION B-B SECTION C-C

UI
m

PROPERTY
LINE

~~ ~~

TYPICAL CROSS GUTTER PLAN
STREET SLOPE MORE THAN 4~

~2F

(i oc

SECTION D-D

mm)

EQUALLY SPACED
IELS FOR CONTACT

JOINTS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBIJC WORKS STANDARDS INC

GREFNBOOK COMMITTEE CROSS AND LON GI lU DI N AL GUTTERS ~ ~~~
1984

REV. 1996, 2009
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WEAKENED PLANE JOINT OR
OPTIONAL CONTACT JOINT
PER NOTES 1, 2 AND 3 ~

WEAKENED PLANE JOINTS
PER NOTES 1 AND 2

~ ~1

15' (4500 mm ~
~G

~ JOINT NEEDED WHEN
~~~ ECR N1 = 46' (14 m) OR MORE

m 5~ CROSS GUTTER
WEAKENED PLANE JOINTS 

(1500 mm) TYP

PER NOTES 1 AND 2 5~
(1500 mm) TYP

GUTTER

TYPICAL JOINT PLAN

N 0 TES:

1. WEAKENED PLANE AND/OR CONTACT JOINTS SHALL BE PLACED IN CURB AND
GUTTER AT LOCATIONS SHOWN ON THE TYPICAL JOINT PLAN HEREON.

2. WEAKENED PLANE JOINTS SHALL BE PLASTIC CONTROL JOINTS OR 1-1/2"
(40 mm) DEEP SAW CUTS. CONCRETE SAWING SHALL TAKE PLACE WITHIN
24 HOURS AFTER CONCRETE IS PLACED.

3. DOWELS FOR CONTACT JOINTS SHALL BE #4 BARS 18'~ LONG
(#13M BARS 450 mm LONG).

4. PLACE A WEAKENED PLANE OR CONTACT JOINT WHERE LONGITUDINAL ALLEY
GUTTER JOINS CONCRETE ALLEY INTERSECTION.

5. ALL EXPOSED CORNERS ON PCC GUTTERS SHALL BE ROUNDED WITH 1/2"
(15 mm) RADIUS.

6. CONCRETE SHALL BE INTEGRAL WITH CURB UNLESS OTHERWISE SPECIFIED.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

122-2CROSS AND LONGITUDINAL GUTTERS
SHEET 2 OF 2



n~

CONCRETE CURB II
—~'~ I~ AND GUTTER ~'I~

II I CONCRETE CURB —~ ~I~~ BCR AND GUTTER I ~I
Io

z
e~

~~I
r---~ o I--~

~ 5' I I ~~I
m / 1500 mm

~ RIDGE / E

CU 15' 4500 mm V

o w
/

/
e

---

.n o
,°

/ ~r o~L 3 
I ~

-----
FL

-£ -
~ (900 mm) ~ ~

-I--- ~~-~1~16G_ _ FLOW 3 ICI ~
~(900 mm) ~

WEAKENED PLANE
~~

OR CONTACT JOINT A

PLAN ~ ~~ ~ ~~~ ~
6'

SEE
---~f ~--J

(~SOO mm)
1~ 3' 3 1~

DETAIL A~ ~

(25 mm) (900 mm) (9D0 mm) (25 mm)
CONCRETE CURB

E AND GUTTER
~ E

M 1c`1
J_

E E
E ~ E

5,

1 ~ ~ ~ ~ 1 ~ o ~ °o
N

(1500 mm)

v
4~1 ~4~ v

'
E A + 0.05' (15 mm)

~(100 mm) (100 mm) in E ~.9~ MINIMUM

PCC 
SIX EQUALLY SPACED
DOWELS FOR CONTACT

o
~

O

~JOINTS ~jJ/

SECTION A-A E I
M

~~~/ A + 0.~5' (45 mm)
I EL A$ FL MINIMUM

~ EE ~ \

O1 ~ \

2~ E "~ ~~
(600 mm) in o ~~ A + 0.05' (15 mm~
E ~ ~~,~ MINIMUM
E

CV

5' CONCRETE CURB
(1500 mm) AND GUTTER

SECTION B-B
DETAIL A

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 1HE CROSS GUTTER AT STANDARD PLAN
PUBLJC WORKS STANDARDS INC

GREDJBOOK COGMITfEE
1893 T I N TE R S E C TI O N S 123- 2

REV. 1996, 2009
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NOTES:

1. WEAKENED PLANE JOINTS SHALL BE PLASTIC CONTROL JOINTS OR 1-1/2"
(35 mm) DEEP SAW CUTS. CONCRETE SAWING SHALL TAKE PLACE WITHIN
24 HOURS AFTER CONCRETE IS PLACED.

2. DOWELS FOR CONTACT JOINTS SHALL BE #4 BARS 18" LONG
(#13M BARS 450 mm LONG).

3. ALL EXPOSED CORNERS SHALL 8E ROUNDED WITH 1/2~' (15 mm) RADIUS.

4. CONCRETE SHALL BE INTEGRAL WITH CURB UNLESS OTHERWISE SPECIFIED.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

123-~CROSS GUTTER AT
T INTERTERSEC TIONS SHEET 2 OF 2



E

0
:~- o
N

B
w

A 8.3%* 5%* 
A

,c. O

RIDGE ~ 2~
~ —~I— —

C',~ 4

FLOW LINE
---~ --

STANDARD APPROACH

B~'
E A E~ 8.3% 5~* f~

o '~ G

W ~N ~ ~2q~ ~ ~
o ~- R1DGE -~ I EC

m R I ~ G~ R
~ \ O

B~ ^``FLOW LINE~~ — — — BC

SEE NOTE 2

d1 d2

SECTION
A-A

ANGLED APPROACH

SECTION
B-B

W, ft 8' 10` 15' 20' 25 30
W, mm (24QOmm~ 3000mm (450Dmm)(600dmm)(7500mm)(9000mm)

d1, ft Q.33' 0.42' 0.63' 0.83' 1.p4 1.25
MAX (100 mm) 125 mm (186 mm)(250 mm)(313 mm)(375 mm)

d2, ft 0..17' 0.25' 0.25' 0.25' 0.25 0.25
MIN (5t? mm) (75 mm) (75 mm) (75 mm} (75 mm)(75 mm)

1. FOR CASE A, THE RADIUS OF THE CURE RETURN, R, IS EQUAL TO THE PARKWAY NFlDTFfi.

2. ALLEY INTERSECTION SHALL BE PCC, CLASS 520–C-2500 (31 ~–C-17~, 6" (150 mmj THICK.
CURB SHALL BE INTERGRAL TYPE "A°.

3. ASTERISKS, *, SHOW MAXIMUM GRADES.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTfON

PROMULGATED @Y h1E STANDARD PLAN
PUBLIC ~K~SC~DMk~~ INC. ALLEY I N TERSECTI QN 130-21984

REV. 1998, 2~
SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





CURB AND GUTTER Vm

CURB FACE

A EDGE OF GUTTER

SEE NOTE 3 3 PCC ON CMBJ

Z SEE NOTEO

Q
F

H
w
W AC PVMT

W/2 ~ L

TYPICAL BUS PAD

W/2

SEE NOTE 2 yy
— _ ___ ~ SEE NOTE 3

SIDEWA

ANDY
GUTTER

IT

SECTION A-A

SEE NOTE 11 ~ E

PCC EXISTING SIDEWALK ~ E E

a°, E ~

SEE NOTE 4 ~ PCCN a

v:y. .v y.

'~ e
'.-~yy~.

-a ,:p.'~~:~~
• : •• •

CURB
AND ' o

M •:~ :~
~ ̀  ~'",..'.:;..

GUTTER

m 3/4' (20 mm) ~ ~ m

EXISl1NG CURB ~I
AND GUTTER

CMB CMB
SEE NOTE 5

SECTION B-B SECTION C-C

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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..
W

E
E

~ o EwsnNC currER ^
~~ ~noTM oR W ~ 12.
~ N 2' (600 mm) ~ 00 mm 

AC PAVEMENT

~ p SEE NOTE 6 PCC JOIN
Z ~ i
F
N a PCC
w o :.~ •e ''~ ::' 

PVMT 
AC

.• :Y V.•:

Y:y. 
p~'.y ~ •O

r

L~.~~

EXISTING CURB ~ '~ ~.:: e
m

m

SEE NOTE 4 CMB
CMB

SECTION D-D SECTION E-E
SEE NOTE 14

PCC , ~ ~H

1 TO B
BATTER

m

CMB

SECTION F-F
NOTES:

1. DIMENSIONS: (UNLESS OTHERWISE SHOWN)
L = 85' 26 m) T = 8" 2d0 mm
W =10' 3m) B= 6"~150mm3

2. USE SEC110N B—B FOR EXISTING CURB AND GUTTER THAT IS TO REMAIN.
USE SECTION C—C FOR NEW CURB AND GUTTER.
USE SECTION D—D FOR EXISTING CURB THAT IS TO REMAIN.

3. USE SEC110N E—E FOR EXISTING AC PAVEMENT.
USE SECTION F—F FOR NEW AC PAVEMENT.

4. AT LOCATIONS WHERE PCC PAVEMENT WILL ABUT EXISTING CONCRETE, AN EPDXY APPROVED BY THE
ENGINEER SHALL BE APPLIED TO THE EXISTING CONCRETE SURFACES PRIOR TO CONCRETE PLACEMENT.

5. IF B + T IS Z 300 mm (12'), CMB CHALL EXTEND UNDER NEW CURB AND GUTTER.
6. CONSTRUCT ONGITUDINAL WEAKENED—PLANE JOINT TO MATCH ADJOINING EXISTING GUTTER WIDTH, OR

2' (600 mm IF NO ADJOINING GUTTER EXISTS.

7. USE 2"x4° (50x100) HEADER TO FORM 3-1 /2" (90 mm) STEP. TOP OF HEADER SHALL BE SET TO LINE
AND GRADE.

8. ALL EXPOSED PCC CORNERS SHALL BE ROUNDED WITH A 1/2° (15 m) RADIUS.
9. SURFACE OF CONCRETE SHALL HAVE A ROUGH TRANSVERSE BROOM FINISH.

10. WHERE DESIGNATED BY THE ENGINEER, UNDESIRABLE SUBGRADE MATERIAL SHALL BE REMOVED AND
REPLACED WITH CMB.

11. WHERE NEW CURB AND GUTTER IS CONSTRUCTED ADJACENT TO EXISTING SIDEWALK, SIDEWALK SHALL
BE REMOVED AND REPLACED TO NEAREST SCORELINE.

12. CONSTRUCT TRANSVERSE WEAKENED PLANE JOINTS IN BUS PAD PAVEMENT AT APPROX. 10' (3 m') INTERVALS.

13. CONSTRUCT TRANSVERSE WEAKENED PLANE JOINTS IN BUS PAD PAVEMENT AT ALL EXISTING CURB/CURB
& GUTTER CONSTRUCTION JOINTS AND WEAKENED—PLANE JOINTS.

14~ DIMENSIONS OF ~HE BUSEPAD EA~D CONCR~E ENPOUREDMDNRECTI„Y USINGA HE EXISTING PA~MENTiAS A
FORM. THE CONCRETE EDGES SHALL BE ROUNDED WITH A 1/2 (15 mm3 RADIUS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

13~-2CONCRETE BUS PAD
SHEET 2 OF 2



.-.
E

ZJ

Q Q
Z
0

2
~ O
0

.-.

E
z~ N°~' E

v~ilZz EXCAVATION I J'`' °o z
w~~ i~l°`.'~

3'
(900 mm)

MIN
~ PCC REMOVAL AND REPLACEMENT

~ °oo
E Z SAWCUT a, ~ LESS THAN

3 900 mm
M ~ ~ EXISTING M o
~% TRANSVERSE JOINT

U
L~

~ E 3' 900 mm
~ i.~ o ~ +' OR MORE

Z °'

0 3'
F 900 mmU
W MIN
0

SAWCUTS PERPENDICULAR
TO EXISTING JOINTSi

EXIST PCC
PAVEMENT

PLAN

~:
r

U

N ~ TRENCH WIDTH _ i

REPLACEMENT SECTION

~WCU T

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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NOTES:

1. THE EXTENT OF REPAIRS FOR CONCRETE CUTS NOT SHOWN ON THIS STANDARD OR
CUTS MADE WITHIN 3' (900 mm) OF EXISTING PATCHES, CRACKS, OR DETERIORATED
SLABS SHALL BE DETERMINED BY THE ENGINEER.

2. CONCRETE PAVEMENT SHALL BE REMOVED PER SSPWC 300-1.3.

3. BACKFILL AND DENSIFICATION SHALL CONFORM TO SSPWC 306-1.3.

4. TEMPORARY RESURFACING SHALL BE PLACED PER SSPWC 306-1.5.1.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

132-3CONCRETE PAVEMENT REPLACEMENT
SHEET 2 OF 2



TRENCH WIDTH

T + 1° 25 mm)
MIN AC PAVEMENT

EXISTING AC PAVEMENT T

~/

BACKFILL

CASE I - WITHOUT BASE

TRENCH WIDTH

T + 1° 25 mm)
MIN AC PAVEMENT

EXISTING AC PAVEMENT T

EXISTING BASE B B BASE

~ ~

BACKFILL
\~

CASE II - WITH BASE

TRENCH WIDTH

AC PAVEMENT

EXISTING AC PAVEMENT T T

•~ ~ PCC PAVEMENT, 520—A-2500EXISTING PCC PAVEMENT C ~'' a: ~ ~~ . ~ • ~ .:
a. ~ ~ . ' • (310—A-17).. .

/ .a i 
/ /

~ ~~\ ~~ C + 1 " a 25 m m \i~~\;
~ MIN

~ BACKFILL

CASE III - AC PVMT ON PCC PVMT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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NOTES:

BACKFILL AND DENSIFICATION SHALL CONFORM TO SSPWC 306-1.3.

3. TEMPORARY RESURFACING SHALL 8E PLACED PER SSPWC 306-1.5.1.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

133-3ASPHALT CONCRETE PAVEMENT
REPLACEMENT SHEET 2 OF 2



JLL f\L I ~~l'~ 1 IIYJLI\ 1 VL 1 /11L

600 mm) ~E BARS

ADJACENT LANE

CONTACT JOINT WITH KEYWAY AND TIE BAR

~"
(25 mm) ~

E ~ ~
N ~ _ E ~~

° N ~ ~I~
v

METAL OR WOODEN INSERT TO BE
~ PLACED ON FORMS.

`V ~ l~~ _ _ _ _ ~~ CONCRETE FORM
----

KEYWAY INSERT DETAIL

NOTES:

1. LONGITUDINAL JOINTS SHALL BE LOCATED AS SHOWN ON PLAN. CONTACT OR
WEAKENED PLANE JOINTS MAY BE USED AT THE CONTRACTOR'S OPTION.

2. TRANSVERSE WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED AT INTERVALS
OF 15' (4500 mm) AND SHALL BE AT LEAST 5' (1500 mm) FROM ANY TRANSVERSE
CONTACT JOINT. (SEE NOTE 5.)

3. TRANSVERSE CONTACT JOINTS SHALL BE CONSTRUCTED AS SHOWN HEREON AT
ALL CONSTRUCTION JOINTS AND AS DIRECTED BY THE ENGINEER.

4. SPACE TIE BARS AT 36" (900 mm) ON-CENTER FOR TRANSVERSE JOINTS AND
45" (1200 mm) FOR LONGITUDINAL JOINTS. PLACE IN MIDDLE THIRD OF SLAB.

5. SEE SSPWC 302-6.5 FOR DETAILS ON CONCRETE PAVEMENT JOINTS.

6. CONSTRUCT CONTACT JOINTS IN THE APPROACH SLABS AT THE FIRST THREE
TRANSVERSE JOINTS OF CONCRETE INTERSECTIONS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRanu~c~hn er nie STANDARD PLAN
PUBLIC WORKS STANDARDS ING

GREENBOOK COLIMITTEE CONCRETE PAVEMENT JOINT DETAILS //~134-1D93 L
REV. 1996, 2009
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Y=2.25W( L)2

L=LENGTH OF TAPER
W=MAXIMUM OFFSET DISTANCE
X=DISTANCE ALONG BASE LINE
Y=OFFSET FROM BASE LINE

L, ft (m) DISTANCE X, L 12 INCREMENTS, ft m
60' 5' 10' 15' 20' 25' 30 35 40 45 50 55 60

(18.00) (1.50) (3.00) (4.50) (6.00) (7.50) (9.00) (10.50) (12.00) (13.50) (15.00) (16.50)(18.00)
72 6 12 18 24 30 36 42 48 54 60 66 72

(21.60) (1.80) (3.60) (5.40) (7.20) (9.00) (10.80) (12.60) (14.40) (16.20) (18.00) (19.80)(21.60)
90 7.5' 15' 22.5' 30' 37.5' 45 52.5' 60' 67.5' 75' 82.5' 90'

(27.00) (2.25) (4.50) (6.75) (9.00) (11.25) (13.50) (15.75) (18.00) (20.25) (22.50) (24.75)(27.00)
120 10 20 30 40 50 60 70 80 90 100 110 120

(36.00) (3.00) (6.00) (9.00) (12.00) (15.00) (18.00) (21.00) (24.00) (27.00) (30.00) (33.00)(36.00)
150 12.5 25 37.5 50 62.5 75 87.5 100 112.5 125 137.5 150

(45.00) (3.75) (7.50) (11.25) (15.00) (18.75) (22.50) (26.25) (30.00) (33.75) (37.50) (41.25) (45.00)

W, ft(mm OFFSET Y, ft (mm)
10 0.16 0.62 1.41' 2.50' 3.75' 5.00 6.25 7.50 8.59' 9.38' 9.84' 10.00'

(3000) 47 188 422 750 1125 1500 1875 2250 2578 2812 2953 3000
11 0.17 0.69' 1.55 2.75 4.13 5.50 6.88 8.25 9.45' 10.31' 10.83 11.00

(3300) (51) (206) (464) (825) (1238) (1650) (2063) (2475) (2836) (3094) (3249) (3300)
12' 0.19' 0.75' 1.69' 3.00' 4.50' 6.00' 7.50' 9.00' 10.31' 11.25' 11.81' 12.00'

(3600) (56) (225) (506) (900) (1350) (1800) (2250) (2700) (3094) (3375) (3544) (3600)
19 0.30 1.19' 2.67' 4.75' 7.13 9.50' 11.88 14.25' 16.33 17.81' 18.70 19.00

(5700) (89) (356) (802) (1425) (2138) (2850) (3562) (4275) (4898) (5344) (5611) (5700)
20 0.31' 1.25' 2.81' 5.00' 7.50' 10.00' 12.50' 15.00' 17.19' 18.75' 19.69' 20.00'

(6000) (94) (375) (844) (150x) (2250) (3000) (3750) (4500) (5156) (5625) (5906) (6000)
21 0.33 1.31 2.95 5.25 7.88 10.50 13.13 15.75 18.05 19.69 20.67 21.00

(6300) (98) (394) (886) (1575) (2363) (3150) (3937) (4725) (5414) (5906) (6202) (6300)
22 0.34 1.38 3.09 5.50 8.25 11.00' 13.75 16.50 18.91 20.62 21.66 22.00

(6600) (103) (412) (928) (1650) (2475) (3300) (4125) (4950) (5672) (6188) (6497) (6600)

NOTE:

TO DETERMINE OFFSET DISTANCE FOR ANY LENGTH OF TAPER USE THE FORMULA Y=2.25W(X~
FOR THE PORTIONS AB' AND C'D' WHICH ARE PARABOLIC CURVES. THE POR110N B'C' IS A ~
TANGENT. WHEN THE BASE LINE IS CURVED, THE OFFSETS ARE APPLIED TO THE CURVED
BASE LINE, AND BBC' IS NO LONGER A TANGENT.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRONULGA7ED BY lHE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE MEDIAN TAPE R 1 40- 31884
REV. 1992. 1996, 2009
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L = LENGTH OF FLARE
W = MAXIMUM OFFSET DISTANCE Y = W~X~2
X = DISTANCE ALONG BASE LINE L
Y = OFFSET FROM BASE LINE 2W
T = TANGENT LENGTH TAN 8 = ~

R = RADIUS OF NOSE
8 = MAXIMUM FLARE DEFLECTION ANGLE T = R TAN e

OFFSET Y, ft (mm)

IF STATION OF RADIUS POINT IS NOT
GIVEN ON PLAN, TANGENT DISTANCE
T MAY BE IGNORED

X, ft m
L, ft W, ft 10 15 20 25 30 40 45 50 60 70 75 80 90 100
m mm 3.0 4.5 6.0' 7.5 9.0' 12.0 13.5' 15.0 18.0' 21.0 22.5' 24.0 27.0 30.0

WL =1:5
25 5 0.80 1.80 3.20 5.00
7.5 1500 240 540 960 1500
50 10 0.40 0.90 1.60 2.50 3.60 6.40 8.10 10.00
15.0 3000 120 270 480 750 1080 1920 2430 3000

W L = 1:10
50 5 0.20 0.45 0.80 1.25 1.80 3.20 4.05 5.00
15.0 1500 60 135 240 375 540 960 1215 1500
100 10 0.10 0.23 0.40 D.63 0.90 1.60 2.03 2.50 3.60 4.90 5.63 6.40 8.10 10.00
30.0 3000 30 68 120 188 270 48D 608 750 1080 1470 1688 1920 2430 3000

W L = 1:'15
45 3 0.15 0.33 0.59 D.93 1.33 2.37 3.00
13.5 900 44 100 178 278 400 711 900
75 5 0.09 0.20 0.36 D.56 0.80 1.42 1.80 2.22 3.20 4.36 5.00
22.5 1500 27 60 107 167 240 427 540 667 96D 1307 1500
90 6 0.07 0.17 0.30 0.46 0.67 1.19 1.50 1.85 2.67 3.63 4.17 4.74 6.00
27.0 1800 22 50 89 139 200 356 450 555 800 1089 1250 1422 1800

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY TFiE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE MEDIAN FLA R E 1 41 - 21984
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RIW ~ I PIPE PER IMPROVEMENT
\~ OR GRADING PLAN

1
MAX. SLOPE 1:1 .~*

HINGE COVER AT TOP OF FRAME

RECTANGULAR FRAME
AND COVER

INLET PER CASE I, II, OR III PER SPPWC 152

SEE NOTE 1 ~Y ~~~ (75 mm)

A ° I '~ I ~eF

~* 1'~~ ~~ ■6' (150 mm). TYP
R/W LINE

A (600 mm)

CASE I INLET
N-4° (100 mm) CIP 

TRANSITION STRUCTURE SECTION

SEE NOTE 5 ~ RAW

/ ~ FRAME &GRATE — NOlE 9
1' (25 mm) MIN

1-1/2° (35 mm) MIN CLEAR

WALK (SEE NOTE 4}~~~ ~ SEE NOTE 10 Y `~
~ E

6 / ~ (150 mm) 
* a ~~ * "sue (600 mm), TYP

~3 (~10M) BA X50 mm ~ TOP OF CURB LJNE
24' 600 mm MIN

DROP INET CATCH RAISIN EcnoN
s" row 

6.

(1 0 mm) (15 mm E,~, 24° 600 mm
SEE CURB PROFILES R~ SEE NOTE 2

BELOW RIGHT OPEN DITCH PER IMPROVEMENT
r OR GRADING PLAN ~ ~p5 mm)
J WALK

A Z
W ~
a
a

PLAN CcRA ED DITCH I3 C110N~

~10M (~3) B ~8• ~8~ TC LINE

EXPANSION JOIN E 
~0 m) ( 0 mm XPANSION

JOINT

2-1 /2' (65 mm) MIN FOR 6' (150 mm) E I 1 mm) m ~

de 7' (175 mm) CF
3-1 /2' (90 mm) MIN FOR 8' (200 mm) CF ~ Nv

R~ 1/2' (10 mm)
PARKWAY WIDTH PER IMPROVEMENT PLAN CLEAR CiP(100 mm)

T.C. LINE FlNISHED PARKWAY GRADE ? NOTE: APPLIES TO ANY NUMBER OF PIPESPCC WALK, 8' (200 mm) CF — NOlE 4 ~

a' ~20o mm) CF 
PCC WALK, s' (150 mm) CF —NOTE 4 E C 81 R B m P R O FA EE
GALV WIRE FABRIC — NOlE 10 7 ~ E

~~/3 (#10M) BAS 
2~ 

-, ~ ~T ~~~1

~ia~~ m~ i uu m TOP OF CURBSEE INLET DETAILS s•
~k3 (~10M) BAR

~~ EXPANSIO I 15 mm) Z 15 m E JOINTNSION

PCC CURB &GUTTER 
C~P~~QO mm) JOINT E 

E ~
SEE NOTE 8

;~ '~ ~ 1
GUTTER TO
MATCH EXISTING SECTION A—A i/z' (io mm) CLE ~~oo mm> aP

NOiE: APPLJES TO ANY NUMBER OF PIPES
Z = TOP—OF—CURB IJNE SHOWN ON PROFlLE

CURB PROFILE
6 150 mm CURB FACE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY lHE STANDARD PLAN
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NOTES

1. IF THE TOP OF SLOPE IS ALLOWED WITHIN THE R/W, INLET CASE I BEGINS
AT THE TOP RATHER THAN THE R/W LINE.

2. FOR OPEN DITCH (CASE INLET III), THE 24" (600 mm) EXTENSION BEYOND
THE R/W LINE IS NOT REQUIRED WHEN BACK OF WALK IS 24" (600 mm) OR MORE
FROM THE R/W LINE; HOWEVER, PIPE SHALL EXTEND TO R/W LINE.

3. TOP OF INLET STRUCTURE (CASE I AND II) TO BE FLUSH WITH ADJACENT
SURFACE WHERE PRACTICAL.

4. CONSTRUCT PCC WALK WHEN SPECIFIED ON PLANS. THE CONTRACT PRICE
PAID FOR PCC WALK ITEM SHALL INCLUDE WALK CONSTRUCTED IN
CONJUNCTION WITH PARKWAY CULVERT.

5. "N" EQUALS NUMBER OF PIPES (MAXIMUM OF THREE) AS SPECIFIED ON PLANS.

6. INLET CASE TO BE SPECIFIED ON PLANS.

7. ANGLE A EQUALS 0', UNLESS OTHERWISE SPECIFIED.

8. TYPE, DIMENSIONS AND ELEVATIONS OF P.C.C. CURB AND GUTTER PER PLANS.

9. UNLESS OTHERWISE SPECIFIED, FRAME AND GRATE FOR CASE II INLET SHALL BE
GALVANIZED CAST IRON. WEIGHT OF FRAME AND GRATE SHALL BE 80 LBS (36 kg).

10. AT LOCATIONS WITH LESS THAN 8" (200 mm) CURB FACE, USE 6x6-10/10
(152x152-MW9.1xMW9.1) GALVANIZED WIRE FABRIC. WIRE FABRIC SHALL EXTEND
8" (200 mm) BEYOND THE EDGE OF CAST IRON PIPES.

8 SPACES O 15/16 (24 mm)
7 BARS m 5/8' (16 mm)
2 OUTSIDE BARS O 7 8~ 22 mm

OVERALL 14' (356 mm)

E

E~ N

E ESN E

. ~Enu~i

nvAv 0 O 0 0 0 0 0 0
~ ~ \<
8~V)m~

U<~~O
N N m O

n~ac~~
J—

TOP OF GRATE

OPEN AREA 52X

E ~

M ~
v

~~

13" x 13' (330 mm x 330 mm)I

17"x17'(432 mm x432 mm)
i ~

SECTION THRU FRAME

GRATE FOR CASE II INLET

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

150-3CURB DRAIN
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E
E
o E HINGE COVER AT

° I N L E T I N L E T RECTANGULAR TOP OF FRAME

v ~ (soo mm ~ ° ~ TYPE 2 TYPE 1 o~R
SPPWC 152 PIPE PER

SEE NOTE 8 
PLANS

E 24•
E

~~ E : ;~ o (600 m

~O rr.

SECTION A R ~ o

INLET TYPE 2 ~s s~
Nom s

10" ~

BAR (250 0 •'~'• `O '''~

5~8~ ~ ~ ~ ~ g• 75 mm) MIN
(16 mm)

~ (150 mm)

~~~ 1/4' (~mm o F 
B SECTION

DETAIL OF ANCHOR INLET TYPE 1

3°
CURB FACE 

75 mm~ FRB FACE
ANCHOR

FL ~ r FL

POINT M POINT N ~ ~ ~ POINT P POINT Q

PLAN

10' (3000 mm) g 10' (3000 mm)

TC GRADE LINE AS S/2
SHOWN ON PROFILE TOP OF CURB

TOP OF CURB
F1

FL

POINT P POINT Q

-POINT M 
POINT N PROFILE

S, INCHES
mm

J BAR
SPACING

,z° goo r 2~0
18' 450 Y 240
24' 600 7' 2~0
30' 750 Y 240
36' 90D 7' 2~0
42' 1050 6' 210
48' 1200 5' 180
54' 1350 6-1 2' 225
60' 1500 5' 180
66' 1650 4' 180
72' 1800 ~1 2' 120

GALVANIZED SUFI 
SIDEWALK

ANGLE ~ FlNISH

FOR S = 30' (750 mm) AND LESS, USE 2 4, m -- >

ANCHORS. OIHERIMS~, USE 3 ANgiORS. (100 mm)
1/2•

fBAT'fE7t 3:12 fSEE NOTE 8 ~

FOR S = 48' (1200 mm) AND LESS,
(10 mm):•.~ . -.... •~>:

USE 2-1/2~x2~x3/8' (64x51 x9.5) 200 mm 150 mm)
GALVANIZED STEEL ANGLE. p~

4' Ex, nN~ ~
SECTION A — Ao~~►~sE, e = (1 D0 mm).usE s-~/2'xs'X~ /Y

~l~Pi'

~(89x76x12.7) GALVANIZED SiEE1 ANGLE. E ti o

J BARS ARE ~3 (IOM).
E S 6'

mm , N 15 mm
O,p °iry

~,~o~'
w•

m J BARS E E

~ oag

SECTION B—B v "

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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NOTES

t. FLOOR OF BOX SHALL BE TROWELED SMOOTH.

2. IF THE TOE OF SLOPE IS ALLOWED WITHIN THE R/W, INLET TYPE 1
BEGINS AT THE TOE RATHER THAN AT THE R/W LINE.

3. FOR OPEN DITCH (TYPE 2), THE 24" (600 mm) EXTENSION BEYOND
THE R/W LINE IS NOT REQUIRED WHEN BACK OF WALK IS 24" (600 mm)
OR MORE FROM THE R/W LINE; HOWEVER, THE PIPE SHALL EXTEND
TO THE R/W LINE IN ANY EVENT.

4. TOP OF INLET STRUCTURE (TYPE 1 & 2) SHALL BE FLUSH WITH ADJACENT
SURFACE WHERE PRACTICAL.

5. A HEADED STEEL STUD 5/8" x 6-3/8° WITH A 1° HEAD
(16 x 160 mm, 25 mm HEAD) ATTACHED BY A FULL PENETRATION BUTT
WELD MAY BE USED AS AN ALTERNATE ANCHOR.

6. NORMAL CURB FACE AT POINT M AND Q. CURB FACE IS B + 5° (125 mm)
AT POINT N AND P.

7. THE 3" (75 mm) LEG OF THE 5/8" (16 mm) DIA ANCHORS SHALL
BE PARALLEL TO THE TOP OF SIDEWALK.

8. SLOPE = 2.0~.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

151-2PARKWAY DRAIN
SHEET 2 OF 2



OND TREAD ON COVER AND FRAME. SEE NOTE 2.

U x 25 mm) PAD
IN EACH CORNER

3/8" (10 mm) RIB IN EACH CORNER

PLAN

7u
u~

SECTION B-B

.,
iooi,~~ 

iiiiiiiiiiiiiij/
///

•

DRILL AND TAP
FRAME 3/8-16 NC-2

SECTION A-A

SECTION E-E

E

(13 mm) DIA

E

o
M ~

_~~8.

(3 mm) R

_,_ ,,_ . ,.,, v...
4 HOLES

SECTION D-D

(70 mm)

SECTION F-F

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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1983
RECTANGULAR FRAME AND COVER 152-2

REV. 1996, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. FRAME AND COVER SHALL BE CAST IRON.

2. A PLAIN 1 /4° (6 mm) BORDER SHALL BE TYPICAL FOR ALL
BORDERS ON FRAME AND COVER.

3. ALL CASTING RADII SHALL BE 1/4" (6 mm) UNLESS OTHERWISE SHOWN.

4. WEIGHT OF FRAME AND COVER SHALL BE 43 LBS (19.5 kg).

5. USE ONE 3/8"-16x1" STAINLESS STEEL SOCKET CAP SCREW. APPLY
HIGH ADHESIVE, OPEN GEAR GREASE TO THREADED PORTION PRIOR
TO INSERTION.

6. USE 4° x 4" (102 mm x 102 mm) CAST ALUMINUM LINK HINGE WITH
SST PIN FOR 180' OPENING.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

152-2RECTANGULAR FRAME AND CQVER
SHEET 2 OF 2



CENTERLINES
(2 LANE HIGHWAYS)

.DETAIL 1
~~, A D A D A

~`

DETAIL 2 '~'-0" 14.40 m
~~ B A D A B

~ ~ ~
~~

DETAIL 5 C 36'-0" C
~~ (10.80 m)

DETAIL 6 ~~-_~" 14.4U m
~+~ 18'-0" C 18'-0"

~ 5.40 m 5.40 m ~
~~

LANELINES
(MULTILANE HIGHWAYS)

DETAIL 8
~~, A D A D A

0 0 0

DETAIL 9 48'-0" 14.40 m
~~ B A D A B

0 O O a
~!

NO PASSING ZONES—ENE DIRECTION

NO PASSING ZONES-TWO DIRECTIQN

DETAIL ~t
~~

~
E
E
~
R

~~

a ~
DETAIL 22 E 24 -̀0" 24'-0° ~d a
~~ ~

„~
(7.2o m) ~ (7.20 m)

.; E
~ ` ~ E

fir■ t~ ~ _ ~

c.N E

LEFT EDGELINES
0
,~

(DIVIDED HfGHWAYS)

pETA1t ~4
E
E~i

EDGE OF TRAVELED WAY ~ ~
~. ~

DETAIL 25 _ i~ ,°e~

~n ~'~EDGE OF TRAI/ELED~NAY f

48'-0" (14.40 m) I N € I E

DETAIL 25A r ~ o ~, E

DETAIL 19
~~

oo T ~
18~-0" ~ 18'-0" E r ~

~ 5.40 m (5.4D m '`a E

~ L Er ~~ ~ Z

m 7.20 m o u°i
SEE SHEET 2 FOR DIMENSIONS A TO D

STANDARD PLANS FCJR PUBLIC WORKS CONSTRUCTIbN

~~,~L~~ BY TME PAVEMENT MARKERS AMp STANQARQ P~,N
PUBUC NlORKS S'FANDAROS INC.

~~'B°~` °°"~'~ TRAFFIC LINES 17+x- 0sri~

SHEET i OF 4USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



DETAIL 31
+4~

~~

DETAIL 32

+ri

TWA-WAY LEFT TURN LANES.

~o —u

T0.80 m

96'-0" {2$.80 m)
'-0" 24'-0° 24'-0"
0m ~7.20m ~ 7.20m

Ec°~
o '"u-moo`''

~"`~ a
i

n°~

36~-0"
10.80 m

n

24'-0" 24'-0"
~ 7.20 m ~ (7..20 m ~a (7,2(

~~~~ ri
r.~~

~ I ~ '''~ o
o. ~ r
.~.f~~ON

~o —u ~, .~o —v 4 JD -V v is —u
5.40 m (~a.~1 m) (14.80 m) 5.ao m

- _ ~
~ ~ ■ ■ ~ ■ ■ E "'~

~~` ~ 96'-0" (28.80 m) ~ ~ ~r,
N p ~

CHRNNELIZING LINE
BIKE LANE LINE

.-~
QETAIL 38 ~--- 8" (200 mm) WHITE LINE ~ DETAIL 39 r.--~~~ (15U mm) WHITE LINE

j CV ~ ~o ~

7.20 m) (7.20 m) INTERSECTION LINE
THROUGH AFFIC ~~► 

BIKE LANE
DETAIL 38A 8" (200 mm) WHITE LINE

_ __ DETAIL 39A ~_~~20~'-0" (8Q.0 m) TE SEC ON

~ ~~ O D ~ Q

~~ ~`-~~ 6" (150 mm)
~._a» (1.2Q m) WHITE LINE

LANE LINE EXTENSIONS (240 m}

THROUGH INTERSECTIONS

DETAIL 40 ~~_b^
1'-D" (1.80 m)
0.30 m ~ ~ ~ ~ DIMENSIONS

~4° (100 mm} WHITE LINE A = 7'-~" 2..10 m)
B = 8'-6" 2.55 m)

CENTER LINE EXTENSIONS C = 12'-0" (3.6Q m)

THROUGH INTERSECTIONS a _ ~7~-~~ (~.~0 m~

DETAfL 41 g'_p"
1'-0° ~~1,80 m)
0.30 m ~ ~ ~ ~

4" (300 mm} YELLOW LINE

STANpARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

170-0PAVEMENT MARKERS AND
1RAF~1 C U N ES SHEET 2 OF 4



LEGEND

MARKERS
O TYPE A WHITE NON—REFLECTIVE

~ TYPE AY YELLOW NON—REFLECTIVE

m TYPE. B CLEAR TWO—WAY RETR(~REFLECTlVE

~ TYPE RED /CLEAR RETROREFLECTIVE

~ TYPE D YELLOW TWO—WAY RETROREFLECTIVE

0 TYPE G CLEAR dNE—WAY RETROREFLECTIVE

~ TYPE H YELLOW ONE—WAY RETROREFLECTIVE

~ TYPE I BLUE TWO—WAY RETROREFLECTIVE

LINES

D 4" wt-»~
4° YELLOW

*rte DIRECTION OF TRAVEL

co ~ ° o o °' 3.88" TO 4.13" o 0
o ~ o N 3.88" TO 4.13" ~ o (98 TO 105 mm)
!- ° s o E (98 TO 105 mm) ~ ~

,~ d°- o p E °ter o~ Ea~ co co ~ E o ~ r*a E ' ... ~ E

O'- ~^ ~p ~p ~0
OO~ Qr ~~-

t ~w O O
H ~

~~Q ~~/ ~~ /~~' X00
M v~ d- ~

~~ ry

r ~/

TYPE A &TYPE AY TYPE B. TYPE C. TYPED & TYPE I TYPE G &TYPE H

RETROREFLECTIVE FACE

MARKER DETAILS

STANDARD PLANS FOR PUBLIC WORKS CdNSTRUGTION STANDARQ PLAN

17~-0PAVEMENT MARKERS AND
1RAFFIC LINES SHEET 3 OF 4



4° (100 mm CLEAR

I~

FCRE HYDRANT

STREETS V1~THOUT LANE STRIPING

4" 1Q0 mm CLEAR

~ C~ FIRE. HYDRANT

STREETS WITH MULTIPLE LANE STRfPING

FIRE HYDRANT

STREETS WfTH CENTER LINE OR
SINGLE LANE STR(PIN~

-{}- FIRE .HYDRANT

ARKEft PLACED IN
FRONT OF DRIVEWAY

AT DRIVEWAY OR SOME
DISTANCE FRAM STREET

FIRE HYDRANT MARKERS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

'170-0PAVEMENT MARKERS aND
TRAFFIC LINES SHEET 4 OF 4



6'-0"
1.83 m

1'-0" x 1'-0" GRID
(305 x 305 mm)

A=15 FT2 (1.39 m2)

TYPE II (L) ARROW
(FOR TYPE II (R) ARROW,.

USE MIRROR IMAGE)

E
o~
N

~n ~n
v

6" x 6" GRID ~-T. 6
(150 x 150 mm) (150 mm}

A=7 FT' (0.65 mZ)

BIKE LANE ARROW

mm

■■■■..'■

"..■1"1■

[1■~■~~111■

■■~■■„"■

■■■■■„"■

~~~
1'-0" x 1'-D" GRiD T'-Q"
(305 x .305 mm) 305 mm)

A=27 FTZ (2.51 m2)

TYPE Iff (L~ ARROW
(FOR TYPE. III (R) ARROW,

USE MIRROR IMAGE)

4" x 8" GRID
(100 x 200 mm)

n

1'-0" x 1'-0" GRID
(3D5 x 305 mm)

3'-6°
(1.065 m)

3D5 mm)

A=14 FT2 (1..30 m2)

TYPE 110' (3 m~ ARROW

A=17.5 FTZ (1.83 m2~ A=16.5 FT' (1.53 m2~

a° x 4" GRID NUMERALS
i~ 3'-~~ ~i (100 x 100 mm)

(1.OQ m)
A=7 FTC (Q.65 m~)

BIKE LANE SYMBOL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE PAVEMENT MARKINGS
STA"°AR° ~~A"

PUBLIC VYORKS STANDARDS INC,
GREENBOOK COMMITTEE

AR RO WS AN ~ S~ B OLS 1 7~ ~2011 \ 7,

SHE T 1 OF 5USE WITH STANDARD SPECIFICATIQNS FOR PUBLIC WORKS CONSTRUCTION



s'—sa
(l.sa m}

FTC (3.9a m~)

TYPE II ARRQW
T LANE DROP ARROW
(FOR LEFT LANE,
iSE MIRROR IMAGE)

c 1'-0" GRID
3p5 mm)

NQTES;

1. IF A MESSAGE CONSI5T5 f7F MORE THAN ONE WORD, IT SHALL READ "UP°;
THAT 1S; THE FIRST WORD SHALL BE NEAREST THE DRIVER,

2. THE SPADE BETWEEN WARDS SHALL BE AT LEA5T FOUR TIMES THE HEIGHT
OF THE CHARACTERS FOR LOW SPEED ROADS, BUT NQT MORE THAN TEN TIMES
THE HEIGHT OF THE CHARACTERS. THE SPACE MAY BE REDUCED
APPROPRIATELY WHERE THERE IS LIMITED SPACE BECAUSE OF LQCAL CC}NDITIONS.

3. MINOR VARIATIONS IN DIMEN510NS MAY BE ACCEPTED BY THE ENGINEER.

4. PORTIONS OF A LETTER, NUMBER, OR SYMBOL MAY BE SEPARATED BY CONNECTING
SEGMENTS NOT TO EXC£ED 2" (50 mm) W WIDTH.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

171-0PAVEMENT MARKINGS
ARROWS AND SYMBOLS SHEET 2 OF 5



4" x 8' GRID
(100 x 200 mm)

A-22 FTC (2.04 m~)

A=24 FTZ (2.23 mZ)

A=19 FTz (1..77 m2)

A=32 FTZ (2.97 m2)

A=23 FTZ (2.14 m~)

A=26 FTC (2.42 mz)

A=26 fT2 (2.42 m2}

A=19 FTZ {7.77 m~)

A=22 FTC (2.04 m~)

A=24 FT2 (2.23 m2)

A=21 FTC (x.95 m~}

4~
Q.10m~

i r, ~ .
~ .

~t

6" x 6" GRID
(150 x 15Q mm~ 2'-S~ 

"

(0.83 m

A(WHITE)=9 FTZ {0.84 m~
A(BLUE)=14 FTZ (1.30 m2~

DISABLED PERSONS PARKING SYMBQL

STANDARD. PLANS FQR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

171-0PpApVE~~M/~EN/~T MAR1~/K~INGS
~FZI'E~rrJ K~Q S 1 lYIB OL~ SHEET 3 OF 5



A=27 FTC X2.51 m~}

4" x $" ARID
(100 x 200 mm~

A=42 FTZ (3.90 m~)

A=24 FTC (2.23 mZ) A=43 FTZ (4.QQ m~~

A=31 FTC (2.88 m~)

A=35 FF~ (3.25 m~~

A=6 FTC ((7.56 m~)

2" x 4" GRID
(50 x 100 mm)

A=5 FT2 (17.47 m2

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

171-0PAVEMENT MARKINGS
~~~Q~ ~,lD*~+ ~+~~+'~+~ SHEET 4 OF 5



4" x 8" GRID
(100 x 200 mm)

A=~4 FTZ (2.23 mZ)

A=~3 FTC (2.94 m~)

1'-0" x 1 ̀-0" GRID
(305 x 305 mm)

2'—D'" (610 mm)
x WIDTH OF LANE

1'-0° x 1'-0" GRID o ~
(305 x 305 mm) ;~ ~

A=21 FTZ (1.95 m2) ,~,~t~"

0~~1

3'-3"'
D.99 m

A=11 F7~ (T.02 mZ)

e ~ ~ ~ ~ :•

3

~;

•

1~~~~~~~~~~1

~~~1~~~~~~~~

■\\~'~~1I/■
t■►~l\/I/~~■
~1`►►7\`~///~~
1111~~■■'/1111
L~~►\I~■L'J
11111I~~~\lit\1
Iltl'//I~►\►1111\'
~~~~/11~~~~■
~~i~~~~~~1~~

■►ir~~~►~~~■
►~r~■■~~►~~~-- --

~ h1 N

~ ,~

2'-0" X610 mm)
x WIDTH OF LANE

A=70 FT' (1.86 mz)*

*DC?ES NOT INCLUDE THE 2'—Q" (61 t1 rnm)
TRANSVERSE LINES.

RAILROAD GRASSING SYMBOL

STANDARD PLANS FAR PUBLIC WaRKS CONSTRUCTION
Srnra°AR° P~'N

171-4PAVEMENT MARKINGS
ARRUWS AND SYMBaLS SHEET 5 QF 5





z
,-, a
Ea
oW

t~iy
o~ro

~ 12" YVI-IITE
~ ,;fi

N
(30Q mm~

Zv
R1

—20' (7 m) RED CURB
OR SEE PLANS

LEGEND SHALL BE CENTERED
E ON THE TRAfFIG LANE
o EXCLUDING PARKING

,°n 'T
.~

AND/OR BIKE LANE

DETAIL 22 OR
SEE PLANS

STANDARQ PLANS FOR PUBLIC WORKS CONSTRUCTION

pRafuLCatm Br TME STANDARD PLAN
PUBLIC WIX{KS STAN6ARQ5 INC.

CREEN8001C COMMII"tFE S OP AND STEP BAR ~ 7~~~
207'1

SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





PAVEMENT ARRC
PER SPPWC 171

DETAIL 2f
OR RAISE
(SEE PLA

N aTES:

~CAT-TRACKING PER
SPPWC 170 DETAIL 40

'" (100 mm) WHITE LINE
9TH TYPE G MARKERS AT
ITHER END

=TAIL 8, 9 OR 10
SEE PLANS)

.TAIL 38

JRB

1. ARROWS SHALL BE INSTALLED AT THE BEGINNING OF ALL LEFT TURN AND RIGHT TURN POCKETS.

2. Al2ROWS SHALL OPTIONALLY BE INSTALLED AT THE END OF LEFT AND RIGHT TURN
POCKETS. 100' (30 m) OR MORE IN LENGTH.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRgAULGA7ED 8Y T1E STANDARD PLAN
PUBLIC WORKS STANDARDS iNC.~~e~ °~"",~ 'NTERSECTION APPROACH STRIPING 173-0zn7~

SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





5' 1.5 m CURB LINE
SIDEWALK p~~N SIQEWALK

URB LINE

5' (1.5 m)1.~ ~

10' ~O
c

1 p' ~QC+~ (3 m) (3 mj
If) ~ j 2~e 

'~ 2A
~ L~~ ~ 

Lfl

{340 mm) (300 mm) (3Q0 mm) (300 mm)
"~' CROSSWALK CROSSWALK

STRIPING "STRIPING

CASE I
CASE II

NQTES:

1. ALL CROSSWALKS SHALL BE WHITE UNLESS NOTEQ OTHERWISE ON THE PLANS.

2. CASE II SHALL BE USED ONLY IF THE 5' (1.5 m) MINIMUM DIMENSION
FOR CASE I CANNOT BE MAINTAINED.

3. CASE I SHALL BE USED WITH 90' DELTA AND 25' (7.5 m) OR GREATER
CURB RETURN RADIUS.

OF ROADWAY

10'x2' (3 Q00 x 6d0 mm}
THERA~OPLA511C MARKING

E 1' 300 mm)

PROLQNGATION r~ 2` 600 mm TYP
OF CURB LINE 2' 600 mm TYP0

~

1' (300 mm) VARIES
THERMOPLASTIC MARKING

CURB LINE ~ CURB LINE

LADQER STl`LE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

aRO~.+u~cn~n er me STANDARD .PLAN
PUBLIC WORKS STANDARDS INC.

CREQJB004( COMMITIFf CROSSWALK STRIPING ~ ~~~0
2011

SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WDRKS CONSTRUCTION





T2" (3C10 mm) WHITE

•
DETAIL 22 OR X54 5' (7,5 m) REO CURB
PER PLANS

10d' (30 m) M!N

XIN 32' (9.6 m)REFLECTIVE WHITE
LEGEND MARKINGS PER 

PEDCALTRANS STD PLAN A24D
W54A 8' (2.4 m)

PEDESTRIAN MARKING AT CROSSWALK

.~-
12" (300 mm YE
CRQSSWALK LINES

DETAIL 22 OR
PER PLANS ---._

10~' (30 m) MiN--~

a
SW25
~ 25' (7.5 m) RED CURB

8' (2.4 m) X1N(~~
32' (9.6 m) REFLECTIVE YELLOW

LEGENp MARKINGS PER.~~,„„~
~~~da
4lUll~.

~
CALTRANS STD PLAN A24D

SL~W ~w~ 3~OR~SW24 (WHERE POSTED OR
PRIMA FACIE SPEED LIMIT=25MPH)

PEDESTRIAN MARKING AT SCHOOL CROSSWALK

NOTES:

1. LEGEND SHALL BE INSTALLED IN EACH TRAFFIC LANE APPROACHING A SCHOOL OR PEDESTRIAN
CRQSSING UNLESS THE PLANS SHOW A DQUBLE 5ET OF LEGEND MARKINGS INSTALLED IN ENE
EXCEPTIONALLY WIDE LANE.

2. LEGEND SHALL BE CENTERED ON THE TRAFFIC. LANE EXCLUDING PARKING AND/OR BIKE LANE.

3. MINIMUM RED CURB QN APPROACH CROSSWALK SHALL BE 25' (7.5 m), WITH
15' (4.5 m) ON DEPARTURE LEGS.

4. ALL SCHOOL AND PEDESTRIAN WARNING SIGNS (W54, W54A, W63, SW24, 5W25 and SR4~
SHALL BE HIGH—VISIBILITY FLOURESCENT YELLLQW—GREEN.

STANDARD PLANS FAR PUBLIC WORKS CONSTRUCTION

r~a,~u~cw~o By TME STANDARD PLAN
PUBLIC WWiKS STANDARDS IMC.

~'''~°" ~'~"~ PED ES~I~~ C~~~SING~ 175- 0~~„
SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





CENTER
DIVIDER

v

"TYPE F, CLASS 2 DELINEATORS
~' EACH 200 FT (60 m)
~ 3 MINIMUM
c~
z
w
J

Z
O

N
Z
Q

~ ~R4-1

TYPE IV ARROWS

v

—EDGE OF
TRAVELED WAY

v

i

W4 2

J

R4-1 NOT USED WHERE
TWO OR MORE LANES
REMAIN SEYONQ LANE DROP

CENTER
DIVIDER

v

—EDGE QF
TRAVELED WAY

v

v

w

Q NOT TO SCALE
~ SEE PLANS FOR
o DIMENSIONS
i... d, L,ANDW

W SEE SHEET 2 FC1R MUTCD (CA) ~
Q GUIDELWES FOR 1~ISTANCE d
J
a
w
v
z

LANE DROP LANE DROP4
SPEED 40 MPH SPEED 45 MPH

~- 65 km H ~. (70 km f H~
W9-~ OR LESS W9-~ OR MORE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRanuLC~~o av ntE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.

4REENBOdC CgAMITiEE LA RE UC110N MARKINGS ~ ~~—O

~~T 1 OF 2U5E WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



W4-7(R)

LEFT TRAP LANE

W73A(CA)(L)

DETAIL 37B
OR 37G

v

R3-7(L

~,, ~a
E

~~
~;.

CURB LINE

~~ 
z.~

E

o~
~~

NOT TQ SC~,LE R3_~~Rj
SEE .PLANS FOR DIMEN510N d, ADVANCE
PLACEMENT DISTANCE DETAIL 37B

OR 37C
POST SIGNS IN MEDIAN WHERE PQSS(BLE

MUTCD GA) EXCERPT: -°

MUTCD (CA) GUIDELINES FQR

"TYPICAL COMD1T10NS ARE LOCATIaNS WHERE THE
ROAD USER MUST USE EXTRA TIME TO ADJUST
SPEED AND CHANGE LANES IN HEAVY TRAFFIC
BECAUSE OF A COMPLEX DRIVING SITUATION.
TYPICAL SIGNS ARE MERGE AND RIGHT LANE
'ENDS. THE DISTANCES ARE QETERMINED BY
PROVIDING THE DRIVER A PIEV TIME OF 14.0 TQ
14.5 SECONDS FOR VEHICLE MANEUVERS (2001
AASHTO POLICY,. EXHIBIT 3-3, DECISION SIGHT
DISTANCE, AVOIQANCE MANEUVER E) MINUS TFEE
LEGIBILITY DISTANCE OF 175 FEET OF THE
APPROPRIATE SIGN."

W73{

W4-7{L)

a

RIGHT TRAP LANE

STANDARD PLANS FOR RUBLIG WQRKS CONSTRUCTION
STANDARD PLAN

17fi-D
LANE REDUC110N MAR~iINGS

SHEET 2 OF 2



SEE PROJECT
PLANS

100'-2Q0' 3d-60 m
DETAIL 39
6" (150 mm)
WHITE STRIPING

~ g~ 5~ DETAIL 39A 6' S"
~ (1.8 m) (1.52 m) 4• (1.8 m) {1.52 m)

~oU (2.4 m 1.2 m)

f

o ~ ~

VARIABLE. SEE PLANS.
CURB LINE 

BUTTER TOE LINE 
4' (1.2 m) MIN FROM Rg~~~~y~
EDGE OF GUTTER

BIKE LANE (CLASS II~
NOT TO SCALE

5 6 ~ ~
(1.52 m) (1.8 m) ~ a

4" (100 mm) ~ ~
YELLOW CENTERLINE SHOULDER `v ~

E
E~

°ow
N~~ ~ Vj

~ N ADZ
W th J

0 0 a

> . F' w
0.9 m 2.7 m °0 ~ v~''i

~3~ (9~) N

DGE OF BIKE PATH
SHOULDER ? ~

0
~r °

TWO-WAY BIKE PATH (CLASS I~ N`~
NOT TO SCALE

NOTE:

ALL BICYCLE STRIPING AND MARKINGS SHALL BE WHITE REFLEC7IYE PAINT EXCEPT AS
NOTED FOR 7WQ-WAY BIKE PATH.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUGTI~3N

PRafULGAIID B7 1FIE STANDARD PLAN
PUB ~R~ ~STA~NO~AR~QES INC.

BIKE LANE MARKING do STRIPING 177— d2~„
SHEET 1 OF 1USE UVITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





WHEN REQUIRED-
SEE PLANS

STANDARD SPACE DETAIL

SEE DISABLED-ACCESSIBLE
PARKING SIGNS DETAIL OAQING

AREA

`~ ~, II

~~
ACCESSIBILTY u
SYMBOL 9' 5'*

(2.7 m) (1.5 m)

ACCESSIBLE SPACE DETAIL

LOADING AREA SHALL BE
S' (2.40 m) WIDE ADJACENT TO
VAN ACCESSIBLE PARKING
SPACES -SEE PLANS.

45° DIAGONAL SPACE DETAIL

60° DIAGONAL SPACE DETAIL

NOTES:
L STRIPING SHALL BE 4" (100 mm) WIDE WHITE
NON-REFLECTORIZED PAINT, EXCEPT AS SHOWN.
PAVEMENT MARKINGS SHALL ALSO BE
t~ON-REFLECTORIZED PAINT.

2. SIGNS SHALL CONFORM TQ SECTION 56, SIGNS,
OF THE STATE STANDARD SPECIFICATIONS, AND
THE STATE SPECIFICATIONS FOR ALUMINUM
SINGLE SHEET PANEL 51GNS.

3. SEE LOCAL ZONIf~G COQE fOR REQUIREMENTS
FOR USAGE OF COMPACT AND ACCESSIBLE PARKING
SPACES AND LOT LAYOUT.

STANDARD PLANS FOR. PUBLIC WORKS CONSTRUCTION

PROMULGAlEO BY THE STANDARD PLAN
p~B"~ "~`S ST""°"~°5 ̀"°.~~B°~` ~M~,~ PARKING L4T STRIPING &SIGNING 180-02~„

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WURKS CONSTRUCTION



R-99 ~STANdARD)
IRKING 12"x18 (300 x 450 mm),

ONLY ~~~ t~N BLUE

cs~m vaa~s R-1 QOB MODIFIED
18"X24" .(450 x 600 mm),

e~ ar WHITE ON BLUE,.
1" (25 mm) LETTEi~ING, MIN

ev. rlsme

Vim, "VAN ACCESSIBLE" PLATE 12"x 6'
AC€ESSIBLE {300 x 150 mm) BLACK ~N WHITE.

ONLY INSTALLEd WHEN HATCHED LOADING
AREA AT LEAST 8' (2.4 m) WIDE IS
IMMEDIATELY TO THE RIGHT OF THE PARKING SPACE:

o ~
to
~`~ 2" x 2" (50 x b4 mm}

GALVANIZED STEEL TUBE
STOP OF PAVEMENT

~.

o E PCC CLASS 500-C-2500
i o ti ~ ... (295-C-17)

mm)

DISABLED-ACCESSIBLE PARKING SfGNS
Note: Nat for stree# use

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

~ 80-0PARKING LQT STRIPING &SIGNING
SHEET 2 OF 2



SECTION 2

ewers an

any a ion





N

AL

OUTLET

STEP

xQ

E °~
E ~
N ~,

n QO
STEPS PER ~ ~
SPPWC ~
635 OR 636
WITH LEGS
SHORTENED
TO FIT

24" (600 mm)
MAX.-12" c
(300 mm) MIN
IF DEPTH
OF MANHOLE ~
PERMITS

OUTLET---~

CLASS 330-C-23
560-C-3250)
ONCRETE J

IN BASE

INLET

1 'J"

PLAN
SHOWING BASE

SECTION A-A

'A

-INLET

36" OR 42' OD

10 mm OR 1062 mm)

6~
150 mm ~ ~ 8.

29„mm)

iEZ "m~~y:- E ~

v IA"`m ~ ~ 2

MIS

E
M E~ ~~

(25 mm MI

ADJUSTING
RING DETAIL

60'

J~

0
E
E

MANHOLE FRAME AND
COVER PER (1500 mm)OD
SPPWC 210

6~ TAPERED
ONE 3" (75 mm ADJUSTING mm CONE
RING (OPTIONAL

REDUCER RING

~E
EE
Eo
o°
~~~--t

M
N ~

O

e

1~
32 m
MIN

1 2'

{ mm 50 mm)
NIN

E~ Zz
SEW o0
Z UH
pY ZU

o ~''

~E

~—MORTAR NOT MORE THAN 3/8"
10 mm) THICK OR APPROVED

Z o^ DINT SEALING COMPOUND

~ ~E JOINT DETAIL
uwi oN NON-REINFORCED

J My Z Q

v~ ONE 3" (75 mm) 24" ~ ~

~~
STIfVG z• 610 mm) DIA 7• E E

~
RING
(OPTIONAL) mm ~ ~ E 175 m E E

E ~ m ~ ~°n
0

~ 2~ r= M t0
300 mm) E ~ 3"

6 mm

INLET
io E
~

125 mom)

762 m DIA
v

REDUCER RING AND
ADJUSTING RINGS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE
PUBIJC PRECAST CONCRETE STANDARD PLAN
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NOTES:

1. EXCEPT AS NOTED HEREON, THE PRECAST UNITS SHALL BE MANUFACTURED
AND TESTED IN ACCORDANCE WITH ASTM C 478. AS AN ALTERNATE
CURING METHOD, THE UNITS MAY BE CURED USING SATURATED
STEAM FOR A MINIMUM OF 12 HOURS FOLLOWED BY 6 DAYS OF WATER
CURING OR MEMBRANE CURING. IF THE UNITS ARE CURED BY THE
ALTERNATE METHOD, THEY SHALL NOT BE SHIPPED PRIOR TO 8 DAYS
AFTER CASTING NOR UNTIL THE CONCRETE HAS ATTAINED A STRENGTH
OF 3500 PSI (25 MPa).

2. MANHOLE STEPS SHALL CONFORM TO SPPWC 635 TYPE 1
OR 3 OR SPPWC 636. THE MANHOLE STEPS SHALL BE
UNIFORMLY SPACED AT A MAXIMUM OF 16" (400 mm). THE LOWEST STEP
SHALL BE PLACED NOT LESS THAN 8" (200 mm) NOR MORE THAN
18" (450 mm) ABOVE THE SHELF. THE STEPS SHALL PROJECT
5" (125 mm) INSIDE THE MANHOLE.

3. RISER SECTIONS MAY BE REINFORCED OR UNREINFORCED. REINFORCED
SECTIONS SHALL BE REINFORCED IN ACCORDANCE WITH ASTM C 478
AND SHALL HAVE A MINIMUM WALL THICKNESS OF 5'~ (125 mm). UNREINFORCED
RISER SECTIONS SHALL HAVE A MINIMUM WALL THICKNESS OF 6" (150 mm).

4. THE 24~~x48'~ (600 mm x 1200 mm) ECCENTRIC CONES MAY BE REINFORCED
OR UNREINFORCED. IF REINFORCED, THE WALL THICKNESS SHALL BE NOT
LESS THAN 5" (125 mm). IF UNREINFORCED, THE WALL THICKNESS SHALL
NOT BE LESS THAN 6" (150 mm).

5. JOINTS SHALL BE TONGUE AND GROOVE. JOINTS FOR REINFORCED
STRUCTURES SHALL CONFORM WITH ASTM C 478 SECTION 14.

6. PRECAST UNITS SHALL BE ASSEMBLED USING CLASS "B" MORTAR.

7. IF 30" (762 mm) DIAMETER MANHOLE FRAME AND COVER IS REQUIRED, IT
SHALL BE INSTALLED WHERE THE REDUCER RING IS SHOWN IN THE SECTION.

8. FOR REINFORCED PRECAST STRUCTURES, ALL REINFORCEMENT SHALL
HAVE A MINIMUM OF 2'~ (50 mm) OF COVER OVER THE STEEL ON THE
INSIDE FACE.

9. THE TOP OPENING OF THE MANHOLE AND THE STEPS SHALL BE PLACED
DIRECTLY OVER THE OUTLET OF THE STRUCTURE EXCEPT AS OTHERWISE
NOTED ON PLANS.

10. CONCRETE BASE AND STUB WALLS SHALL BE POURED IN ONE OPERATION
TO A POINT 2" (50 mm) ABOVE THE INLET AND OUTLET PIPES. ALL PIPES
SHALL BE RIGIDLY SUPPORTED BY TEMPORARY PIERS OR OTHER METHODS
DURING THE OPERATION. CONCRETE SHALL SET FOR 24 HOURS BEFORE
PLACING PRECAST UNITS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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1. EXCEPT AS SHOWN ON THIS PLAN, MANHOLES SHALL CONFORM TO SPPWC
200 OR 203.

2. PIPE FOR THE DROP INLET SHALL BE THE SAME MATERIAL AS THE SEWER UNLESS
APPROVED ADAPTERS ARE USED. IF S0, THE PIPE MAY BE VCP, ABS SOLID WALL,
ABS COMPOSITE, PVC PLASTIC, OR POLYETHELYNE.

3. FOR BRICK MANHOLES, A BRICK ARCH IS ALSO REQUIRED OVER THE UPPER
INLET PIPE.

4. IF TWO OR MORE DROP INLETS ARE REQUIRED IN A SINGLE MANHOLE, EACH SHALL BE
CONSTRUCTED SEPARATELY.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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CONCRETE BASE: DURING CONSTRUCTION, ALL PIPES SHALL BE RIGIDLY
SUPPORTED BY BRICK PIERS 12" (300 mm) DEEP, LOCATED JUST OUTSIDE
THE STRUCTURE. CONSTRUCT TOP OF CONCRETE BASE 2" (50 mm) BELOW
INVERT OF LOWEST PIPE. FILL SPACE BENEATH PIPE WITH MORTAR AND
SHOVE FROM BOTH SIDES WITH BASE COURSE BRICK TO FORM A
WATER-TIGHT JOINT.

2. BASE OF FAN COURSE: LAY BRICK FLAT ON RADIAL LINES WITH TOPS TO
SAME LEVEL

3. ARCHES: LAY SPALLED BRICK ON EDGE TO FORM A TRUE RADIAL ARCH
WITH FULL MORTAR JOINT AROUND ALL PIPE OPENINGS. TURN ARCH OF TWO
SUCH COURSES OVER PIPES 15" (375 mm) OR MORE IN DIAMETER.

4. SOLDIER COURSES: LAY INSIDE BRICK ON RADIAL LINES WITH FIRST FOUR
COURSES VERTICAL. LAY SUCCEEDING COURSES WITH A UNIFORM BATTER TO
OBTAIN AN INSIDE DIAMETER OF 24" (600 mm) AT TOP OF LAST OR
FRACTIONAL SOLDIER COURSE. USE SPLIT BRICK TO CLOSE SOLDIER COURSE.

5. STRETCHER COURSES: LAY OUTSIDE BRICK FLAT IN A DEEP BED OF MORTAR.
SHOVE BRICK TOGETHER AGAINST ADJACENT SOLDIER COURSE.

6. ROWLOCK COURSE: LAY LAST COURSE OF BRICK ON EDGE ACROSS SOLDIER
AND STRETCHER COURSES ON RADIAL LINES, WITH TOPS PARALLEL AND
4 1/2° (120 mm) BELOW FINISHED GRADE.

7. JOINTS: INSIDE JOINTS SHALL BE NEATLY STRUCK AND SHALL NOT EXCEED
3/8" (10 mm) IN THICKNESS.

8. STEPS: MANHOLE STEPS SHALL CONFORM WITH SPPWC 635 TYPE 3.
THE TOP STEP SHALL BE PLACED JUST UNDER THE MANHOLE FRAME. THE
LOWEST STEP SHALL BE PLACED BETWEEN 8" (200 mm) AND 24° (600 mm)
ABOVE THE SHELF.

9. WALL THICKNESS: BRICKWORK SHALL BE 8° (200 mm) THICK TO A DEPTH OF
22' (6.5 m). BRICKWORK BELOW 22' (6.5 m) DEEP SHALL BE 12° (300 mm)
T}i I CK.

10. A FLEXIBLE JOINT SHALL BE INSTALLED AT THE FIRST JOINT FROM MANHOLE
FOR ALL CONNECTIONS EXCEPT THOSE WITH REINFORCED CONCRETE PIPE.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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NOTES:

1. SEE PLANS FOR VALUES OF DIMENSION D AND ELEVATION E.

2. PIPE AND FITTINGS, UNLESS OTHERWISE NOTED, SHALL BE OF THE SAME MATERIALS AS THE
SEWER, UNLESS APPROVED ADAPTORS ARE USED, AND MAY BE ANY OF THE FOLLOWING:
A. VC PIPE
B. PE PIPE
C. ABS SOLID WALL PIPE
D. ABS COMPOSITE PIPE
E. PVC PLASTIC PIPE

3. PIPE AND FITTINGS SHALL BE BEDDED AND ENCASED IN PCC AS SHOWN. PCC SHALL BE
CLASS 450-C-2000(265-C-14). JOIN AND ALIGN PIPE AND FITTINGS BEFORE PLACING CONCRETE.
MAINTAIN ALIGNMENT WHILE PLACING AND ALLOWING PCC TO SET.

4. THE ACCESS FRAME, COVER AND CAP SHALL BE CAST IRON. THE FINGER HOLES MAY BE
DRILLED OR BLOCKED OUT PRIOR TO CASTING. THEY SHALL NOT BE PUNCHED OUT.

5. THE CONTRACTOR MAY PLACE EITHER CIRCULAR OR SQUARE CONCRETE PIPE WALL SUPPORTS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

204-2TERMINAL CLEANOUT STRUCTURE
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NOTES:

1. GENERAL
A. EXCEPT AS INDICATED HEREON OR ON THE PLANS, MANHOLES SHALL

CONFORM T0: SPPWC 200, PRECAST CONCRETE SEWER MANHOLE AND
SPPWC 203, BRICK SEWER MANHOLE.

B. DIMENSION "D" SHALL BE THE SAME AS THE SIZE OF MANHOLE FRAME AND
COVER TO BE USED.

C. THE CONTRACTOR MAY REUSE THE EXISTING MANHOLE FRAME AND COVER, UNLESS
DAMAGED DURING THE WORK OR WHEN OTHERWISE SHOWN IN THE
CONTRACT DOCUMENTS. ITEMS DAMAGED BY THE CONTRACTOR SHALL
BE REPLACED WITH IDENTICAL NEW ITEMS AT NO EXPENSE TO THE AGENCY.

D. EXISTING STEPS LOCATED WITHIN REMOVAL LIMITS SHALL BE REPLACED. WHEN
REMOVAL OF EXISTING STEPS BEYOND THE MANHOLE REMOVAL LIMITS IS
SHOWN ON THE PLANS, THE STEPS SHALL BE REMOVED TO A DEPTH
OF 2" (50 mm) BEYOND THE INSIDE FACE OF THE BRICK MANHOLE AND
THE HOLES SHALL BE FILLED WITH CLASS "D" MORTAR.

2, RAISING EXISTING BRICK MANHOLES

A. BRICK MANHOLES TO BE RAISED LESS THAN 1' (300 mm) MAY BE
EXTEND VERTICALLY, PROVIDED THAT AT A DEPTH OF 2 1/2' (750 mm)
BELOW THE TOP OF THE MANHOLE AT ITS NEW ELEVATION, THE INSIDE DIAMETER
OF THE MANHOLE IS 30" (750 mm) OR GREATER.

B. BRICK MANHOLES TO BE RAISED LESS THAN 3 1/2" (90 mm) MAY BE RAISED
BY APPLYING CLASS "D" MORTAR TO THE TOP OF THE EXISTING BRICKWORK.
IF THE BRICK MANHOLE IS TO BE RAISED 3 1/2" (90 mm) OR MORE, A
NEW COURSE OR COURSES OF BRICKWORK SHALL BE PLACED ON TOP OF THE
EXISTING BRICKWORK.

3. LOWERING EXISTING BRICK MANHOLES

A. WHERE A BRICK MANHOLE IS TO BE LOWERED LESS THAN 1' (300 mm),
THE FRAME MAY BE RESET ON THE EXISTING BRICKWORK AND THE 40"
(1 m) MINIMUM BRICKWORK RECONSTRUCTION OMITTED, PROVIDED THAT THE
BASE OF THE FRAME DOES NOT OVERHANG THE BRICKWORK ON THE INSIDE
SURFACE OF THE MANHOLE MORE THAN AN AVERAGE OF 1 1/2" (35 mm) IN ANY
QUADRANT NOR MORE THAN 2" (50 mm) AT ANY POINT.

4. RAISING EXISTING PRECAST CONCRETE SEWER MANHOLES

A. PRECAST CONCRETE MANHOLES TO BE RAISED LESS THAN 3'~ (75 mm) MAY BE
RAISED BY APPLYING CLASS "D" MORTAR TO THE TOP OF THE EXISTING MANHOLE,
PROVIDED THE TOTAL HEIGHT OF MORTAR, EXISTING AND NEWLY APPLIED,
DOES NOT EXCEED 3" (75 mm).

B. WHERE THE PRECAST CONCRETE MANHOLE IS TO BE RAISED 3" (75 mm)
OR MORE, OR WHERE THE TOTAL HEIGHT OF MORTAR, EXISTING AND NEWLY
APPLIED, WOULD EXCEED 3" (75 mm), GRADE RINGS SHALL BE UTILIZED..
CLASS "D" MORTAR MAY BE USED FOR FINAL ADJUSTMENT, BUT NOT MORE THAN
3" (75 mm) IN HEIGHT. WHERE RAISING THE MANHOLE WOULD RESULT
IN THE UPPER SEGMENT OF THE SHAFT BEING MORE THAN 30" (750 mm)
IN HEIGHT, REMOVE THE REDUCER AND THE UPPER SEGMENT OF THE SHAFT,
INSTALL ADDITIONAL RINGS OR PIPE TO THE LOWER SEGMENT OF THE SHAFT,
AND REINSTALL THE REDUCER AND GRADE RINGS AS REQUIRED.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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5. LOWERING EXISTING PRECAST CONCRETE SEWER MANHOLES

A. REMOVE SUFFICIENT GRADE RINGS TO LOWER THE MANHOLES AS REQUIRED,
APPLY CLASS "D" MORTAR TO A HEIGHT NOT EXCEEDING 3" (75 mm)
FOR ADJUSTMENT TO FINAL GRADE.

B. WHERE REMOVAL OF GRADE RINGS WOULD RESULT IN THE UPPER SEGMENT OF
THE SHAFT BEING LESS THAN 12" (300 mm) IN HEIGHT, REMOVE THE REDUCER
AND SUFFICIENT SECTIONS OF THE LOWER SEGMENT OF THE SHAFT AND
REINSTALL ANY NECESSARY SEGMENT OF THE LOWER SHAFT, THE REDUCER, AND
THE GRADE RINGS TO CONFORM TO THE REQUIREMENTS OF THIS PLAN.

C. EXISTING GRADE RINGS NEED NOT BE REMOVED IF EXISTNG MORTAR IS REMOVED,
AND AT LEAST 1 1/2" (35 mm) OF MORTAR MAY BE PLACED ON TOP OF THE
EXISTING GRADE RINGS TO RESEAT THE FRAME.

6. REPLACEMENT OF BRICK REDUCER WITH PRECAST CONCRETE REDUCER AND SHAFT

UNLESS OTHERWISE INDICATED ON THE PLANS, THE CONTRACTOR MAY INSTALL
A PRECAST CONCENTRIC CONCRETE REDUCER, CONCRETE GRADE RINGS, AND
CONCRETE PIPE IN LIEU OF RECONSTRUCTING A BRICK REDUCER, PROVIDED:

A. THE MAXIMUM ID OF SEWER PIPE CONNNECTED TO THE MANHOLE DOES NOT
EXCEED 8" (200 mm).

B. THE CONTRACTOR SECURES PRIOR APPROVAL FROM THE ENGINEER TO INSTALL
THE CONCENTRIC REDUCER ONTO THE MANHOLE SHAFT. THE ENGINEER MAY,
AS PART OF THE INSTALLATION REQUIREMENTS, REQUIRE THE CONTRACTOR
TO COAT THE INSIDE OF THE REDUCER, RINGS, AND PIPE WITH AN APPROVED
COATING.

C. THE CONCRETE GRADE RINGS, THE CONCRETE REDUCER, AND ANY CONCRETE PIPE
SHALL BE JOINED TOGETHER AND BEDDED ONTO THE EXISTING BRICK MANHOLE
WITH CLASS "D" MORTAR. THE DEPTH, WIDTH, AND THICKNESS OF THE MORTAR
SHALL BE OF SUFFICIENT DIMENSIONS TO PROPERLY AND ADEQUATELY JOIN AND
BED THE COMPONENT PARTS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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ninT~c•

1. MACHINE SEATS FROM CAST IRON RINGS.

2. THE CAST IRON USED SHALL CONFORM TO SSPWC 206-3.

3. THE METAL RAISING RINGS MAY BE USED IN LIEU OF THE REGULAR
METHOD OF ADJUSTMENT UTILIZING MORTAR OR BRICK AND MORTAR
UNDER THE FOLLOWING CONDITIONS.

A. ONLY ONE ADJUSTMENT WITH RAISING RINGS WILL BE ALLOWED
ON ANY MANHOLE.

B. MAXIMUM "D" SHALL BE 3" (75 mm).

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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NOTES

1. CONCRETE BASE AND STUB WALLS SHALL BE POURED IN ONE
OPERATION.

2. CONCRETE FOR ALL PRECAST UNITS SHALL BE COMPACTLY
VIBRATED IN THE FORMS. IT SHALL BE CURED ACCORDING TO
APPROVED PRACTICE EITHER BY STEAM, SPRINKLING, MEMBRANE
SOLUTION, OR A COMBINATION OF THESE. IT SHALL DEVELOP
3500 PSI (25 MPa) OR GREATER STRENGTH IN 28 DAYS.

3. THE DEPTH OF CHANNEL SHALL EQUAL THE PIPE DIAMETER FOR
ALL SIZES OF PIPE. FOR SPECIAL CHANNELS IN TRAP OR GAUGING
MANHOLES, SEE SPECIAL PLANS.

4. CEMENT MORTAR INSIDE JOINTS SHALL BE NEATLY STRUCK AND
POINTED AND SHALL NOT EXCEED 3/8" (10 mm) IN THICKNESS.

5. STUB WALLS AND BASE SHALL CONFORM TO ASTM C 478 AND
SHALL HAVE A MINIMUM OF 2" (50 mm) COVER THE STEEL
ON THE INSIDE FACE.

6. INVERT CHANNELS AND SHELF MAY BE POURED AT THE FACTORY
OR IN THE FIELD AT THE OPTION OF THE CONTRACTOR.

7. BEDDING FOR PRECAST BASE SHALL BE EQUAL TO BEDDING FOR
PIPE. IF PIPE IS PLACED ON NATIVE MATERIAL USE 6" (150 mm)
MINIMUM CRUSHED ROCK UNDER BASE.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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STANDARD PLANS FOR PUBLIC 1NORKS CONSTRUCTION

PROMULCAlID BY THE STANDARD PLAN
PUBLIC WORKS STMlDARDS, ING,

GREENBOOK C04MIT7EE
g R EAK I N G 1 N TO EXI STl N G MANHOLES R /j~

iZ ~7884 V i
REV. 1988. 2008
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NOTES:

INVERT ELEVAl10N OF "D" x 1~ (300 mm) STUB AT THE INSIDE
FACE OF MANHOLE TO BE 0.10' (30 mm) HIGHER THAN EXISTING
OUTLET INVERT ELEVATION.

2. THE CORE CUT HOLE SHALL BE MADE WITH EQUIPMENT SPECIALLY
DESIGNED TO CUT A SMOOTH HOLE WITHOUT SPALLING OR DAMAGE
TO THE REINFORCING STEEL OR STRUCTURE.

3. "D" TO BE 8" (200 mm) MINIMUM.

4. ALL WORK SHALL BE UNCOVERED AND CONVENIENT FOR THE
INSPECTION.

5, ALL CEMENT MORTAR SHALL BE CLASS "D" PER SSPWC 201-5.1.

HOUSE LATERAL NOTES:

WYE SHALL BE LAID WITH 1~8~ (3 mm~ RISE PER 1° (300 mm) AND 6"
(150 mm) SPUR AT 45' ROM HORI ONTAL UNLESS OTHERWISE NOTED
ON PLANS.

2. "D" X 4" (100 mm) WYE OR TEE AND 4" 100 mm) HOUSE LATERAL MAY
BE SUBSTITUTED FOR D° x 6" (150 mm) OR TEE AND 6'
(150 mm) HOUSE LATERAL.

3. USE TYPE "D° OR " G" JOINTS PER SSPWC 208-2.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

208-2BREAKING INTO EXISTING MANHOLES
SHEET 2 OF 2
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STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULCAlID BY THE
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~~ ~—~

RE,,. ,993. ,996. 2008
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NOTES:

THE CAST IRON USED SHALL CONFORM TO ASTM A-48 CLAS"S 35B.

2. THE FRAME AND CaVER SHALL BE COATED WITH ASPHALTUM C3R
BITUMINOUS PAINT AFTER TESTING AND INSPECTION.

3. COVERS SHALL BE C,~ST WITH. TH'E LETTER "'Q" FAR STORM DRAINS
AND "` S" FOR SEWERS AND THE AGENCI' IDENTIFICATION IN ACCORDANCE
WITH INSTRUC'TICINS FURNISHED BY THE AGENCY. THE LETTER "D" OR
"S" SH:A:LL BE APPR`OXJMATELY 2 1 f2" {65 mm) HIGH WITH 1/2" (13 mm)
LCNE WIDTH. AND PLACED 1N THE CENTER {3F THE COVER. ALL LETTERS
SHALL BE FLUSH WITH THE FINISHED SURFACE OF THE. COVER.

4. FOUNDRY IDENTIFYING MARK, HEAT AND DATE SHALL BE CAST ON THE
BC7TTOM OF THE COVER ..AND QN THE INSIDE OF THE FRAME.

5. IMPORTED COVERS AND FRAMES SHALL HAVE THE COUNTRY OF ORJGIN
MARKING 1N COMPLfANGE WITH FEDERAL REGULATIONS.

6. WEIGHT OF FRAME SHALL BE 16Q POUNQS (73 kg)`. WEIGHT OF COVER
SHALL BE 200 POUNDS, {91 kg). ACTUAL WEIGHTS SHALE BE WITHIN
A RAhJGE 0~ 95~ TO 110:%.

'7. THE MANHOLE 'FRAME AND COVER SHALL BE JNSPECTED BY THE ENGINEER
PRIER TO SHIPMENT TD THE JOBSITE. ACCEPTANCE WILL BE INDICATED
BY THE AGENCY`S MARK.

8. THE PROOF—LOAD FOR 'TEST METHaD B OF SSPWC 2Q6-3.2
IS 55.,.300 POUNDS {228: kN),

g. COVERS FOR MANHOLES LOCATED IN EASEMENTS', ALLEYS, PARKWAYS AND
ALL OTHER PLACES EXCEPT PAVED STREETS SHALL 8E PRQVIDED WITH
SOCKET SET SCREW LACKING DEVICES. DRILL AND TAP TWO HOLES TO A
'DEPTH OF 1" (25 mm) AT 9C7° TO PICK HOLE AND INSTALL 3/4"
x 3/4" (~`9 mm x 19 mm) STAINLESS STEEL SOCKET SET SCREWS WITH
3/8" (10 mm) RECESSED HEX HEAD. ALL THREADS SHALL BE N, C.

STANDAaD PLANS FCIR PUBLIC WORKS CONSTRUCTION STANQARD PLAN

~~ Q-324~ (610 mm MANHOLE FRAME
AND C OVE~ LOCKING TYPE SHEET 2 OF 2



SYMMETRICAL ABOUT C~

R=16 11 16" 424 mm ' 1/2' (13 mm) N.C. x 1° (25 mm) LONG CAP
5`CREW WITH WASHERR=16 9 16' 421 mm AND GASKET

R=13 1 2" 343 mm SEE EYEBOLT DETAIL HEREON)
SEE NOTES 3 AND 6)

958' 245 mm
E 3 1/2"
E 9 mm

Q
v

E 1`2° (13 mm) N.C. x
1 (25 mm) LONG CAP

} I n SCI~EW TYI~ICAL
F

SEE EYEBOLT
DETAIL

1 /2 (13 mm)
HEREON Q N.C. NUT TYPICAL

2 1 /8° (54 mm) WIDE (MIN.)
GASKET Nom s)

~_
-.~ . ,~ . ~ (SEE 4 Q. 4 ~ a

. •DP p 3'-4 1/4' (1022 mm) 0 4p• . o

.. , 'p, ,0
n

v Z

'o - SECTION - ', '~.
MANHOLE FRAME AND C 0 VE RMANHOLE WALL (CONCRETE, ,,Z° (~3 mm) ANCHOR,

MORTAR, OR OTHER MATERIAL 8 200 mm) LONG
(SEE NOTE 8) TYP CAL

DETAIL OF FRAME

5/8" (1fi mm) HOLES
TYPICAL (SEE NOTE

DRILL AND TAP
FOR 1/2' (13 mm)
N.C. THREAD

IACHINE
INISHED
SURFACE

DRILL 5/8~
~16 mm) HOLES

RILL AND TAP
)R 1/2' (13 mm)
C. THREADS TYPICAI n n r c~ c~ i I f~ r rl I A Tr

DRILL AND TAP FOR
1 2' (13 mm) N.C.
READS TYPICAL

(SEE NOTE 4)

DETAIL OF BOLT HOLE
SPACING IN FRAME

``~ PkESSURE p~q~ 
EL

(SEE NOTES 3 AND 6)

2' (51 mm) DIA WASHER 
mm) DIA

GA$KET )
(SEE NOTE 6) 

~UT 13 CAL 
N.C.

1/4' (6 mm) MINIMUM

EYEBOLT DETAIL
(2 REQUIRED)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE MANHOLE FRAME AND COVER STANDARD PLAN
PUBLIC WORKS STANDARDS, ING,

GREENBOOK COMMITTEE
1884 PRESSURE TYPE 211-2

REV. 1996, 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



N JTES:

1. EXCEPT AS OTHERWISE INDICATED, THE MANHOLE :FRAME AND COVER
SHALL CONFORM TO SPPWC 632, 30" (762 mm) MANHOLE
FRAME AND COVER.

2 THE PRESSURE PLATE SHALL BE STEEL CONFORMWG TO ASTM A36
(A 36M), AND SHALL BE GALVANIZED AFTER FABRICATION, BUT 'BEFORE
INSTALLATION OF SCREWS AND BOLTS.

3. CAP SCREWS AND EYEBOLTS, INCLUDING WASHERS AND NUTS ATTACHED
THERETO, SHALL BE' FABRICATED FROM ANY SERfES 300 STAINLESS
STEEL.

4. ALL HOLES IN CAST IRON SHALL BE DRILLED AFTER CASTING, OR
PLUGGED PRIOR TO CASTING.. THEY SHALL NOT BE PUNCHED..

5. ALL IRON CASTING SHALL RECEIVE AN ASPHALTIC GATING AFTER
FABRICATION,

6. GASKET MATERIAL SHALL BE 1 /16" (2 mm) THICK NEOPRENE RUBBER.
PRESSURE PLATE GASKET SHALL BE 2'-7 1/4" {794 mm) O.D.

7, ALL NUTS AND 80LTS SHALL 8E TIGHTENED TO A MINIMUM TORQUE OF
25 FOOT-POUNDS (34 Nm).

8, FRAME SHALL BE SET ON 1 /2" (13 mmi) THICK MINIMUM WET MORTAR
BASE, CLASS "B" MORTAR.

9. MANHOLE FRAME AND COVER' AND PRESSURE PLATE ASSEMBLY SHALL
BE TESTED FAR ACCURATE FIT PRIOR TC7 DELIVERY TO JOB5ITE AND
MARKED IN SETS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

211 2MANHQLE FRAME AND COVER
PRESSURE TYPE BEET 2 ~F 2
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STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE ANCHOR SYSTEM FOR STANDARD PLAN
PUBLIC WORKS STANDARDS, INC.,

GREENBO o~~M~~ PRESSURE COVER 212-2
REV. 7996, 2009
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NOTES:

1, ANCHOR SYSTEM DESIGNED FOR LESS THAN 10' (3 m) OF HEAD.

2. MINIMUM EMBEDMENT OF 1/2" (13 mm) 4 ANCHOR BOLT WITH HEAD
SHALL BE 5" (130 mm).

3. SET CONCRETE ANCHOR ON WET, CLASS "B" MORTAR ON TOP
OF BRICK MANHOLE SHAFT OR PRECAST CONCRETE CONE.

4. UNLESS OTHERWISE NOTED, 1 /2" (13 mm ~ ANCHOR BOLTS AND
NUTS ARE REQUIRED AND SHALL BE FA RICATED FROM ANY
SERIES 300 STAINLESS STEEL.

5. NUTS ON ANCHOR BOLTS SHALL 8E TIGHTENED TO A MINIMUM
TORQUE OF 25 FOOT-POUNDS (34 Nm).

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

212-2ANCHOR SYSTEM FOR
PRESSURE COVER SHEET 2 OF 2
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STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

CREENBOOK COMMITfFE CHIMNEYS ^~'/O~~
less L

REV. 1893, 1888, 2008
USE MATH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



NOTES

1. THE UPPER END OF THE CHIMNEY PIPE SHALL BE AT LEAST 8' (2.5 m)
BELOW THE GRADE OF THE LOWER CURB.

2. NO CONNECTION SHALL BE MADE DIRECTLY TO TOP OF CHIMNEY
PIPE.

3. WHERE ONE HOUSE LATERAL IS TO BE JOINED TO THE CHIMNEY
PIPE, USE A SINGLE WYE AND FACE WYE TOWARDS PROPERTY TO
BE SERVED.

4. WHERE TWO OR MORE HOUSE LATERALS ARE TO BE JOINED TO THE
CHIMNEY PIPE, INSTALL WYE BRANCHES AS FOLLOWS:

A. FOR TWO HOUSE LATERALS, ONE SERVING EACH SIDE OF
STREET, USE A DOUBLE WYE BRANCH.

B. FOR TWO HOUSE LATERALS SERVING THE SAME SIDE OF THE
STREET, USE TWO SINGLE WYES STACKED WITH BRANCHES
FACING THE PROPERTIES SERVED.

C. FOR THREE OR FOUR HOUSE LATERALS, USE TWO DOUBLE WYE
BRANCHES OR ONE DOUBLE AND ONE SINGLE WYE BRANCH
STACKED.

5. EACH DOUBLE OR SINGLE WYE BRANCH AND EIGHTH BEND SHALL BE
SUPPORTED BY A CONCRETE BEAM AS SHOWN.

6. FOR CHIMNEY BASE, 6" (150 mm) TEE BRANCH OR WYE SHALL BE
INSTALLED VERTICALLY ON TOP OF THE MAIN LINE SEWER AS SHOWN.
THE CHIMNEY BASE MUST BE POURED AND SET WITH DOWELS AS
SHOWN 24 HOURS BEFORE THE CHIMNEY CONCRETE IS POURED.

7. ALL CONCRETE SHOWN SHALL BE CLASS 520-C-2500 (310-C-17).

8. CASE I SHALL BE FOR VITRIFIED CLAY PIPE ONLY.

9. CASE II SHALL BE FOR ALL ALLOWABLE PIPE MATERIALS.

10. FOR ABS PIPE USE SOLVENT WELDED JOINTS ONLY.

tt. A CAP SHALL BE INSTALLED AT THE OPENING OF THE PIPE
RISER AND AT EACH UNCONNECTED BRANCH, SEALED AROUND
ITS CIRCUMFERENCE WITH 1" (25 mm) THICK TYPE "F" MORTAR.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

220-3CHIMNEYS
SHEET 2 OF 2
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I~ TRENCH WIDTH ~~

—~/4 (#l13M) BARS ~
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v
~ ~m~ ~ 4.

,~ Min ~ (1I 0 mm)

11~ mml ~ ~ ~

"r ~ ~

CONST JOIN - ~ I ~
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N S ~ /

.M.. _ ~ J O 
~_~ _ 1 ifp'1 Q

UNDISTURBED EARTH ~ E

(200 mm) ~IIN ° L_

B

SECTION A-A

ELEVATION

PIPE ANCHORS YD

ANCHORS

TABLE A

4'

PIPE
SLOPE(%)
Y:1(100)

L
DISTANCE
(MAX)

Z
DISTANCE
(MAX)

100 12' (3.65 m) 4' (1.20 m)

67 14' (4.25 m) 8' (2.40 m)

50 16' (4.90 m) 12' (3.65 m)

40 18' (5.50 m) 18' (5.50 m)

33 20' (6.00 m) 20' (6.00 m)

NOTES:

1. ANCHORS SHALL BE CLASS 450—C-2000 (265—C-14) CONCRETE.

2. FOR CLAY PIPE, ANCHORS SHALL NOT BE PLACED WITHIN 6" (150 mm) OF THE PIPE JOINT.

3. TRENCH SHALL BE BACKFILL PER NOTE 4 ON SHEET 2.

4. SPACING OF ANCHORS FOR PIPE SLOPES BETWEEN VALUES SHOWN IN TABLE "A" MAY BE PROPORTIONED.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE PIPE ANCHORS
STANDARD PLAN

PUBIJC WORKS STANDARDS INC.
GREE7JBOOK COMMITTEE

1884 AND B A C K FI LL STABILIZERS 22~ - 2
~v' iee6' 2°°9

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



FOR SLOPING TRENCH WALL FOR VERTICAL

TRENCH WALL
12' MIN 12' MIN

g' ~ (300 mm) (300 mm o (300 mm)
150 mm)

2 REDWOOD
BOARDS

4°x4' (100 mm x 100 mm)
REDWOOD POST
OR 2' (51 mm) GALV PIPI

TRENCH WALL)

EMBED IN ANCHOR OR
PRE—EMBEDDED SLEEVE

FOR SLOPING TRENCH WALL FOR VERl1CAL

~ TRENCH WALL

12' J ~12'

PIPE

CONCRETE

'~ SECTION C- C\_,
Y

~BACKFILL
STABILIZEF

p/Af ~ 
~

C x

ELEVATION

BACKFILL STABILIZERS

PIP

~2~'F6" 4150

ALTERNATE 2

TABLE B

GROUND SLOPE
X:1

TABLE B
Y MAX

1:1 5' 1.5 m

1 1 21 9' 2.75 m

2:1 12' 3.65 m

2 1 2:1 16' 4.9 m

3:1 20' 6.0 m

STABILIZERS

~~

NOTES:

1. REDWOOD BOARDS SHALL BE 2" x 12" (50 x 300 mm) WHERE DEPTH OF COVER
OVER PIPE PERMITS, OTHERWISE USE 2" x 10° (50 x 250 mm).

2. REDWOOD BOARDS SHALL BE PLACED ON THE HIGH GROUND SIDE OF THE POSTS.

3. EACH REDWOOD BOARD SHALL BE FASTENED BY USING 2-16d NAILS TO EACH
REDWOOD POST OR A 3/8" (10 mm) BOLT AND NUT WITH WASHERS TO EACH
GALVANIZED PIPE. ALL HARDWARE SHALL BE GALVANIZED.

4. TRENCH BACKFILL SHALL BE CONSOLIDATED BY MECHANICAL COMPAC110N. IN LIEU
OF MECHANICALLY COMPACTION, SOIL CEMENT MAY BE USED; HOWEVER, THE TOP
12" (300 mm) OF BACKFILL SHALL BE NAl1VE SOIL, MECHANICALLY COMPACTED.

5. SPACING OF STABILIZERS FOR GROUND SLOPES BETWEEN VALUES SHOWN IN TABLE
"B" MAY BE PROPORTIONED.

6. THE CONTRACTOR MAY, AT ITS OPTION, SUBSTITUTE DOUGLAS FIR FOR THE REDWOOD
PROVIDED IT HAS BEEN TREATED WITH PRESERVATIVES.

MINI

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

22~-2PIPE ANCHORS AND BACKFILL STABILIZERS
SHEET 2 OF 2
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STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLJC WORKS STANDARDS INC

GREIIJBOOK COMMITTEE HOUSE CONNECTION SEWER ~~~~~
1884

REV. 1996. 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



NOTES

1. EXCEPT AS OTHERWISE INDICATED ON THE PLANS, ALL HOUSE CONNECTION SEWERS
SHALL BE TYPE "A" AND SHALL BE CONSTRUCTED ON STRAIGHT LINES AND GRADES BETWEEN
CONTROL POINTS AND ELEVATIONS.

2. DIMENSIONS:
A. Y= 6'(1.85 m)
B. LENGTHS "A" AND " B° -SEE PLANS
C. HEIGHT "H" -SEE PLANS
D. ELEVATIONS "E" AND ° F" -SEE PLANS

3. ALL HOUSE CONNECTION SEWER PIPE SHALL BE 150 mm (6") UNLESS OTHERWISE INDICATED
AND MAY BE ANY OF THE FOLLOWING:

A. VC PIPE
B. PE PIPE
C. ABS SOLID WALL PIPE
D. ABS COMPOSITE PIPE
E. PVC PLASTIC PIPE

PROVIDED THAT CHANGES FROM ONE TYPE OF MATERIAL OR SIZE TO ANOTHER SHALL BE MADE
ONLY BY MEANS OF SUITABLE ADAPTERS APPROVED BY THE ENGINEER.

4. THE UPPER END OF THE HOUSE CONNECTION SHALL BE SEALED BY INSTALLING A CAP AND
SEALING THE CAP WITH 1" (25 mm) THICK TYPE "F" MORTAR AROUND THE CIRCUMFERENCE
OF THE CAP.

5. EXCEPT AS CONTROLLED BY ELEVATIONS INDICATED ON THE PROJECT PLANS, THE MINIMUM
SLOPE FOR ALL PIPE SHALL BE 2% (S=0.02 MINIMUM).

6. THE FIGURE IN A CIRCLE ON THE PLANS ADJACENT TO A HOUSE CONNECTION SEWER
STATION INDICATES THE DEPTH IN FEET (METERS) BELOW THE EXISTING TOP OF CURB TO WHICH THE
INVERT OF THE UPPER END OF THE HOUSE CONNECTION SEWER SHALL BE CONSTRUCTED. IF
NO DEPTH IS INDICATED, THE INVERT OF THE UPPER END SHALL BE THE ELEVATION SHOWN ON
THE PROFILE. WHERE NEITHER DEPTH NOR ELEVATION IS INDICATED, THE INVERT SHALL BE
6' (1.85 m) BELOW THE TOP OF THE EXISTING CURB.

7. BRANCHES SHALL BE EITHER TEES OR WYES AND SHALL BE ROTATED UPWARD FROM THE
HORIZONTAL TO AN ANGLE OF 22-1 /2' TO 45' WHEN TEES ARE USED. BENDS
ARE NOT REQUIRED BUT MAY BE USED AT THE OPTION OF THE CONTRACTOR. WHEN THE BRANCH
ROTATION DOES NOT CONFORM TO THE SLOPE OF THE HOUSE CONNECTION SEWER, PULLED
JOINTS MAY BE USED FOR ADJUSTMENT.

8. THE MAXIMUM DEFLEC110N AT EACH JOINT FOR 4" (100 mm) AND 6' (150 mm) VITRIFIED
CLAY PIPE HOUSE CONNECTION SEWERS SHALL BE 4' WHICH IS EQUAL TO A PULL OF
9/16" (14 mm) FORA 6" (150 mm) PIPE AND 3/8'r (10 mm) FORA 4" (100 mm) PIPE.
(PULL IS DEFINED AS THE SEPARATION OF THE ABUTTING PIPE ENDS ON THE .CONVEX SIDE OF THE
CURVE MEASURED AT THE OUTSIDE PIPE BARREL.)

9. CONNECTION OF A BUILDING SEWER SMALLER THAN 6" (150 mm) TO A 6" (150 mm) HOUSE
CONNECTION SEWER SHALL BE MADE USING AN APPROVED INCREASER TEE OR AN INCREASER
FOLLOWED BY A TEE.

10. ALL HOUSE CONNECTION SEWERS OR PORTIONS THEREOF CONSTRUCTED ON A SLOPE EXCEEDING
45' SHALL BE ANCHORED PER SPPWC 221.

11. HOUSE CONNECTION SEWERS CONSTRUCTED PURSUANT TO A HOUSE CONNECTION PERMIT SHALL
CONFORM TO ALL APPLICABLE STATUTES AND ORDINANCES.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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CASE A

L

•e ~°.; .'

f~l +~ D O .

~~,t~ ~
L—__J CONCRETE SUPPORT

WALL (SEE NOTE 10)

L

i

L

~— —~
~~ I ~ ~~~

'.

~~~-I'sr 1° (25 mm) THICK A
EXPANSION JOINT UNDISTURBED EARTH

FILLER 1" (25 mm) SAND
CUSHION OR APPROVED
EXPANSION JOINT
MATERIAL (SEE NOTE S)

CASE D

OPTIONAL
CLEANOUT

/i~ (SEE NOTE 11)

r~ i /~~

1" (25 mm) ~V_
THICK ~/,~

JO NT 
SION V~ ~~

FILLER
~' ~~'~'~

CASE E

L

~.~/j --- 16 _----
--

v'rl — ~ — — ~ 
—

j ~~ I ~A

~~ - -- UNDISTURBED
';• .•~ EARTH

~ ~~ UNDISTURBED JtL+ ' ~~
~+~~ A EARTH ~~\~~i A
~~~i 1' (25 mm) SAND CUSHION ~ ~ 1" (25 mm) SAND

V S OOR APPRO ED EXPANSION 1 25 mm) THICK CU HION R APPROVED
JOINT MATERIAL EX ANSION JOINT EXPANSION JOINT
(SEE NOTE 8) SADDLE FILLER MATERIAL (SEE NOTE 8)

CASE C 
CASE F
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L jJ'

~j,,
a

--- 
—~

~I ~
ii ii ~' 1
~ UNDISTURBED
~~ - EARTH~.

A
1° (25 mm) THICK ~~ 25 mm SAND

EXPANSION JOINT CU HION R APPROVED
'~~~ EXPANSION JOINT~-J±~ FILLER 

MATERIAL (SEE NOTE 8)
I~

EX~ANSION JOINT FILLER

CASE H

L

//~ I `~

/ —~

____`~

•, ~P, CONCRETE ENCASEMENT
AS DETAILED HEREON
SHALL BE USED FOR

P, ~ TEES OR WYES AND
PIPE WHERE THE SLOPE
OF THE PIPE IS STEEPER

~!,P THAN 1:1 OR SEE NOTE 6
/~ \\\P

TEE OR
WYE —

4~ 1.2

MIN.

"AP
;SEE NOTE 9)

4' (1.2
MIN.

A 1° (25 mm SAND CUSHION
1" (25 mm) THICK 4R APPRO D EXPANSION
EXPANSION JOINT JOINT MATERIAL
FILLER (SEE NOTE S)

CASE K

NEW SEWER

CASE R

CONCRETE ENCASEMENT
AS DETAILED HEREON
SHALL BE USED FOR
TEES OR WYES AND PIPE
NMERE THE SLOPE OF THE
PIPE IS STEEPER THAN
1:1 OR SEE NOTE 6

TEE OR WYE

•NEW SEWER

`EXIST. SEWER

CASE S

x

X ~~ 'a.
:o.

'p 'e:

NOMINAL DIAMETER

INCA ES ( m)

MINIMUM DIMENSIONS

INCHES (mm)

6 (150) 3 (75)

8 (200) 4 (100)

10 (250) 5 (125)

12 (300) 6 (150)

SECTION A-A
CONCRETE ENCASEMENT DETAIL

(SEE NOTE 5)
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NOTES

1. EXCEPT AS OTHERWISE INDICATED HEREON OR ON THE PLANS, ALL HOUSE
CONNECTION REMODELING SHALL CONFORM TO THE APPLICABLE PORTIONS OF
SPPWC 222, HOUSE CONNECTION SEWER.

2. SEE PROJECT PLANS FOR VALUES OF D, L, V, AND W. (DIMENSION L IS THE
HORIZONTAL LENGTH OF THE HOUSE CONNECTION REMODELING).

3. EXISTING SEWERS ARE INDICATED BY DASHED LINES. HOUSE CONNECTION SEWERS
TO BE CONSTRUCTED ARE INDICATED BY SOLID LINES AND SHALL BE OF THE
SAME MATERIAL AS THE EXISTING SEWER. THE CONTRACTOR MAY CONSTRUCT THE
SEWER WITH OTHER MATERIALS ALLOWED BY SPPWC 222 PROVIDED APPROVED
ADAPTORS ARE UTILIZED.

4. 1/16 (22.5') OR 1/8 (45') BENDS SHALL BE USED TO REMODEL OR CONSTRUCT ANY
SEWER ON A CURVE OR AT ANY CHANGE IN ALIGNMENT. WHERE PHYSICAL OR GEO-

CONTRACTORASI~ALL SUBMIT TOTTHEUENG VEER 1FOR2APPROVAL/THE4PROPOSED 
THE

METHOD OF REMODELING OR CONSTRUCTION.

5. ALL HOUSE CONNECTION SEWERS TO BE CONSTRUCTED UNDER A PROPOSED CONDUIT
SHALL BE ENCASED IN CONCRETE AS SHOWN HEREON. WHEN THE HOUSE CONNECTION
SEWER SLOPE EXCEEDS 1:1 THE CONTRACTOR MAY, AT ITS OPTION, PLACE A
CIRCULAR CROSS SECTION WITH MINIMUM COVER EQUAL TO DIMENSION "X" AS
SHOWN ON SECTION A-A HEREON IN LIEU OF A SQUARE CROSS SECTION OF
CONCRETE. CONCRETE BEDDING AND ENCASEMENT SHALL BE CLASS 450-C-2000 (250-
C-14) AND SHALL EXTEND TO THE FIRST PIPE JOINT AT LEAST 1' (300 mm)
BEYOND THE OD OF EACH SIDE OF THE PROPOSED CONDUIT.

6. FOR CASE R AND S, WHEN THE SLOPE OF THE PIPE EXCEEDS 1:1, THE CONTRACTOR
MAY, AT ITS OPTION, CONSTRUCT A CHIMNEY CONFORMING TO SPPWC 220
ON THE NEW SEWER IN LIEU OF CONSTRUCTING THE ENCASEMENT SHOWN HEREON.

7. FOR CASES E AND F, SADDLES SHALL BE CONNECTED EITHER TO THE LENGTH OF
PIPE CONTAINING THE EXISTING TEE OR WYE OR TO THE ADJACENT DOWNSTREAM
PIPE LENGTH.

g. CONDUITS TO BE INSTALLED OVER OR WITHIN 1" (25 mm) OF ANY CONCRETE
ENCASEMENT OR STRUCTURE, WHETHER EXISTING OR TO BE PLACED IN CONFORMITY
WITH THE REQUIREMENTS HEREIN, SHALL BE INSTALLED ON A 1" (25 mm) SAND
CUSHION OR APPROVED EXPANSION JOINT MATERIAL. CONCRETE ENCASEMENT
INSTALLED PURSUANT TO THIS STANDARD PLAN SHALL BE SEPARATED FROM
EXISTING CONDUIT WITH 1" (25 mm) THICK EXPANSION JOINT MATERIAL.

9. THOSE PORTIONS OF AN ABANDONED PIPE LOCATED BENEATH OR WITHIN 6"
(150 mm) OF A RELOCATED HOUSE CONNECTION SEWER SHALL BE REMOVED. THE
EXCAVATION SHALL BE REFILLED TO THE GRADE OF THE NEW PIPE INVERT WITH
CLASS 100-E-100 (60-E-0.7) CONCRETE. THE CONTRACTOR MAY, AT ITS OPTION,
SUBSTITUTE MECHANICALLY COMPACTED BACKFILL IN LIEU OF THE CLASS 100-E-100
(60-E0.7) CONCRETE. THOSE PORTIONS OF ABANDONED PIPE NOT REMOVED
SHALL BE SEALED. WHERE CAPS ARE USED, THEY SHALL BE SEALED BY FILLING
THE SPACE ABOVE THE CAP WITH SAND AND A 1" (25 mm) THICK COATING OF
TYPE "F" MORTAR.

10. SUPPORT WALLS SHALL CONFORM TO SPPWC 224.

11. WHEN INDICATED ON THE PLANS OR THE SPECIAL PROVISIONS, A
CLEAN OUT SHALL BE CONSTRUCTED IN CONJUNCTION WITH CASE E AS FOLLOWS:

A. SUBSTITUTE A "Y" FOR THE 45' BEND.
B. PLACE A 45' BEND ON THE UPPER END OF THE "Y".
C. CAP TOP OF 45' BEND WITH A CAP AND SEAL WITH 1" 25 mm) THICK

TYPE "F" MORTAR AROUND THE CIRCUMFERENCE OF TH CAP.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

223-2HOUSE CONNECTION REMODELING
SHEET 3 OF 3





CASE

REINFORCED CONCRETE BEAM
FOR 4" (100 mm) TO 24" (610 mm) ID PIPE

a
w
v

~ ~ E
~EXISTING CONDUIT O

MIN. BEARING SHALL 8E 0.5
~

TO BE SUPPORTED G U
(#13M) BAR O.D. OF SUPPORTED PIPE

IF BEAM IS PRECAST) e ~w 4 13M BAR
a REINFORCEMENT (fF BEAM IS PRECAST)

(SEE TABLE) ~ ~-
REINFORCEMENT

4" ]00 i'SEE TABLE 
MAX

Y 50 mm CLEA

B s a 
NOTES: 

SECTION C—C
560-C-3250
(330-C-23) 1• WIDTH OF BEAM SHALL EQUAL OD OF SUPPORTED
REINFORCED PIPE. MINIMUM WIDTH SHALL BE 6" (150 mm).
CONCRETE BEAM 2. IF SUPPORTED PIPE IS BEDDED IN CONCRETE, BEAM

WIDTH SH,4LL EQUAL BEDDING WIDTH.

3. IF BEAM IS PRECAST, ENDS OF BEAM SHALL BE FULLY
BEDDED IN 45Q-C-2000 (265-C-14) CONCRETE

"B".FOR LENGTH THE .BEDDING SHALL HAVE A MINIMUM
THICKNESS OF 4" (100 mm~). CLASS "C" MORTAR SHALL
BE PLACEd BETYVEEN TOP QF BEAM AND SUPPORTED
PIPE TO PROVIDE A!IINIMUM BEARING SHOWN..

~4. THIS CASE IS PERMITTED ONLY IF THE TRENCH WALLS
ARE FIRM AND UNYIELDING.

5. MAXIMUM SPACING OF BARS SHALL BE 4" {100 rnm) OC.

5EE REINFORCED CONCRETE BEAM TABLE (DIMENSIONS AND REINFORCEMENT) OM PAGE 2, THIS SECTION.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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CASE 2

CONCRETE WALL

EXISTING ~ N
CONDUIT TO
8E SUPPORTED. MIN. BEARING SHALL 

~BE 0.5 OD OF PIPE ~ T p o., 
T

~ 1 3a' + 2" 50 mm
MIN. 6 150 mm

CONSTRUCTION ~ ~ ~ ~ONDUfT THROUGH ~'
JOINT _ WALL TypE "q" TypE °g"

., :WALL SECTION
Ea•

'Q Gov NOTES
n

■ E ~a W - L THE SUPPQRIING WALL SHALL HAVE A
~ 4" (100 mm) DIA ORENINGSE

i~o v
FIRM BEARING ON THE SUBGRADE AND
AGAINST THE SLIDES OF THE EXCAVATION.

o:
~O
v ~ - r .

2. ANIY CONQUIT PASSING THROUGH THE.
` E ~ WALL SHALL HAVE 's" (50 mm) CLEARANCE
o FROM THE WALL.
0
"~ 3. 4' mm) DIA OPENING THROUGH THE,(100

WALL AT '2' (60Q mm) OC HORIZONTALLY
AND AT 5~ (1.5 m) OC VERTICALLY SHALL
BE PROVIDED TO PREVENT UNEQUAL PRESSURE

CASE ~ 
RESULTING' FROM JETTED BACKFILL.

DUCTILE I R d N PIPE 4• IF SUPPORTED PIPE IS BEDDED IN CONCRETE,
MINIMUM THIGKN'ESS OF WALL SHALL EQUAL
BEDDING WIDTH.

E S. BRICK WITH MORTAR JOfNTS MAY BE
USED IN LIEU OF CONCRETE FOR WALLS
UP TQ 5' (1.5 m) IN HEIGHT OR LENGTH.

GLASS 
53RON ~ ~,

~SPUN RCP
CONTINUOU
(SEE NOTE 1)

O g.

2p0 mm
a ~ JOINT (SEE NOTE 2)

~ ~a EXISTING ACP, RGF,
CIP, OR SLAY PIPE

4"
00 mm
~J

E

O.D.. ~ 8" ..

(200mmj MW _ ~

4" ~ °( 0
i~lnorrt: ~ ~p 

fT1 ~.

(SEE NOTE. 2) (~ ~)
~~

E

`r o
SECTION E—E o

q."`FOR CLAY PIPE'. SEWERS

OD mm) CUT EXST PIPE AND JOIN
~- WITH TYPE "D" JOINTS WITH

`100 
mm,A DAPTER RING, IF REQUIRED

SUN EACH SIDE ~F TRENCH
OR REMOVE TO NEAREST
JOINT BEYOND NOTES

1. 2000-D (100-D) SPUN RCP OF SAME
DIAMETER AS THE EXI5l1NG PIPE M~4Y 'BE
USED ONLY WHEN THE EXISTING PIPE IS
ACP, NRGP OR RCP AND THE
TRENCH WIDTH IS 5" '(1.5 m) OR LESS.

2. THE CONCRETE COLLAR JOINT SHALL 8E
USED FOR JO(NTS IN STORM DRAIN PIPE.

ALLOWABLE SPANS AND MIN. REQUIRED
BEARING FOR DUCTILE IRON PIPE

DEPTH OF fi 15Q mm PIPE 8 200 mm PIPE 10 250 mm PIPE
COVER S Max B Min 5 Max B Min S Max B Min

fl" TO 8'-O"
0 m TO 2.45 m

11 -0
(3.35 m)

1 -6
(0.5 m)

13'-6"
(4,10 m)

1 -6
(0.5 m)

16'-fi"
(5.D3 m)

2'-0°
(0.6 m)

8'-D` TO 16'-0"
2.45m TO 4.90m

S -0
(2.45 m)

1 -6
(U.S m)

10'-0"
(3.00 m)

2'-0"
(0.6 m)

1?'-0"
(3:66 m)

2'-0"
(0.6 m)

16 -0 TO 25 -0
4.90m TO 7.60m

7 -0
(2:15 mj

1 -6
(D.5 m)

9'-0'
(2J5 m)

2'-0
(0.6 m)

10'-6"
(3.20 m)

2'-6°
(0.75 m)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

224-2SUPPORTS FOR CONDUITS ACROSS TRENCHES
SHEET 3 OF 4



COLUMN SUPPORT WITH REINFORCED CONCRETE BEAM

EXISTING CONDUIT
TO' BE SUPPORTED

tz' x 12`
(3Q0 mrn x 300 m
COLUMN

4-#6 {#19M) BARS

~3 ~ 12' TIES
#IOM O 300 mrn~~

" t 3100 
mm)RS

BOTH. WAYS--'~ ,

F,

S

12" {3D5 mm) MIN

L~

PIPE CONDUIT

CASE 4

{SEE NOTE 6)

(SEE NOTE 6)
4" (100 mm) DIA SLEEVE
W PRECAST BEAM TO BE
FILLED WITH CLASS "C"
MORTAR

EXISTING CONDUIT
TO BE SUPPORTEC

" 0300 }mm) BOThi
WAYS

COLUMN SURPPORT
'BEAM WIDTH. 2 X T
(MIN 2 -̀0`
{600 mm))

R.G. BOX CONDUIT

mm X12" x 12°
A~ (300 mm x 30~ mm)

GOLU M N

4-#6 (#19M) BARS

~2~(300~mrn)
TIES

(`9UU fa'I~CJ)

SECTION F-F

NOTES

~ COVERw 6' (4 9 m)EdRALfSSMAND j05(3 0 m) FOR OVER 6R (4.9 m)SEAf~THRCOyER. 
12' (3..65 m) :FOR EARTH

2. CONCRETE SHALL BE CLASS 560-G-3250 (330-C-23).
3. WHEN THE PIPE TQ BE SUPPORTED CROSSES THE TRENCH ON A SKEW ANGLE, THE WALL OR BEAM'WHIGH SUPPORTS TFIE

COLUMN SHALL 8E CONSTRUCTED AT RIGHT ANGLE TO THE 1RENCH.
4. SUPPQRT SYSTEM MAY BE USED OVER EAST-IN-PLACE STRUCTURES.
5. BACKFILL ABOVE THE SUPPORT BEAM SHALL NOT BE PLACED UNTIL 72 HOURS AFTER 7HE SUPPORT IS POURED.
6~ REINFORCED CONCRETE BEAM f31MENSfONED ANd REINFORCED PER TABLE UNDER CASE 7.

GENERAL NOTES

1. "S" IS THE SPAN OF THE PIPE SUPPORT MEASURED ALONG. ITS CENTERLINE.
2. "8" fS TFI£ LENGTH DF BEARING OF THE 51JPPORT AGAINST UNDISTURBED EARTH MEASURED ALONG THE PIPE CENTERLINE.
3. CASE 2 SHALL BE USED FOR PARTIAL CROSSINGS, EXCEPT THAT WHERE THE DISTANCE FROM A SEWER CHIMNEY TO UN-

DISTURBED .EARTH IS 18" (45fl mrnj OR LESS, THE TRENCH BACKFILL MAY SE DENSIFIED Td 18" (45f3 mm)
AB04E A HOUSE CONNECTION SEINER AND THEN RE-EXCAVATED FOR THE PIPE INSTALLATION.

4. ANY SEWER OR STORM DRAIN EXPOSED OR PARTIALLY EXPOSEQ IN A TUNNEL EXCAVATION SHALL BE SUPPORTED WITH A
WALL, CASE 2.

5. IF BEDDING I5 REMOVED FRAM THE EXfST1NG PIPE TI•(,AT V4tLl REMAIN IN PLACE, THE PIPE SHALL BE EMBEDDED WITH
CONCRETE AT N0 EXTRA COST TO THE AGENCY.

6. UNLESS OTIiERWISE INDICATED, CONCRETE SWALL BE CLASS'. 450-C?OOQ {265-C-14).

STANDARd PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PIaN

2~~'-SUPPORTS FOR CONDUITS ACROSS TRENCHES
SHEET 4 OF 4



CROSSING PIPE WALL
(DIAMETER OF PIPE = D ~)

OPTIONAL SIDE OF -~•e } ,,o ~•e

BLANKET (TYP) ~~a'. , — ~~ ~'-_o:

CONCRETE BLANKET -~. ~ O \\
CLASS 450—C-2000 ~
(265—C-14) CONCRETE 1\ p I /`

1
UNDISTURBED EARTH (TYP)

EXISTING PIPE 
(150~TYP3 

MIN

OUTSIDE OF PIPE BELL

(SEE NOTE 3)

~Z

1 (TYP)

~ = Do/2 FORD > 15" 375 mm)
= 3Lb /4 FORD < 15 (375 mm)

CONCRETE BLANKET
(FOR EXISTING PIPES CROSSED OVER BY A NEW PIPE)

NOTES:

1. CONCRETE BLANKET IS REQUIRED WHEN THE CLEARANCE BETWEEN THE TOP OF THE EXISTING PIPE
AND THE BOTTOM OF THE CROSSING PIPE IS LESS THAN 18" (450 mm).

2 THE BOTTOM OF ~HEmCROSSINGMPIPE S LESSATHAN YBTHEECO CRETEPSH~ALLHBEEP AC D PBETW EN THE
PIPES AND AROUND THE SIDES OF THE CROSSING PIPE UP TO A LEVEL EQUAL TO Y ABOVE THE
EXISTING PIPE, OR AS REQUIRED BY NOTE 3 BELOW, WHICHEVER IS HIGHER.

3. X = D/12, MINIMUM, TO PROVIDE BEDDING MATERIAL FOR THE CROSSING CONDUIT. WHEN X IS LESS
THAN THIS MINIMUM, THE ENTIRE TOP SURFACE OF THE BLANKET SHALL BE RAISED TO MAKE CONTACT
WITH THE LOWER 90' OF THE CROSSING PIPE.

4. THE BLANKET SHALL EXTEND LONGITUDINALLY TO THE FIRST JOINT BEYOND THE TRENCH EXCAVATION
AT EACH END OF THE BLANKET, EXCEPT THAT THE BLANKET NEED NOT BE EXTENDED MORE 1}1AN 4'
(1.2m) BEYOND THE TRENCH.

5. WHENEVER A PIPE BELL IS ENCOUNTERED WITHIN THE LIMITS OF THE BLANKET, ALL DIMENSIONS SHALL
REFER TO THE BELL.

INVERT SLAB OF ARCH OR BO~ 6•
SECTION (CROSSING CONDUIT) 

(150 m ~—

UNDISTURBED EARTH ~ Oo

1

EXISTING PIPE~~~.
OUTSIDE OF PIPE BELL

"~~~~~~ ~-2" (50 mm) THICK STYROFOAM OR
OTHER APPROVED COMPRESSIBLE

50 m ) MATERIAL

\\ I NO MINIMUM
\I

,~

COMPRESSIBLE BLANKET
(FOR EXISTING PIPES CROSSED OVER BY A NEW BOX OR ARCH)

NOTES:

1. COMPRESSIBLE BLANKET IS REQUIRED WHEN THE CLEARANCE BETWEEN THE TOP OF THE EXISTING
PIPE AND THE BOTTOM OF THE CROSSING CONDUIT (BOX OR ARCH) IS LESS THAN 18" (450 mm).

2. THE BLANKET SHALL EXTEND LONGITUDINALLY FOR THE FULL CROSSING CONDUIT TRENCH WIDTH.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE BLANKET PROTECTION FOR PIPES ^^-/-/~~~
1984

REV. 1996. 2009
SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION
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W
F

Z
O

J

#4 O 12~ (#E13M O 300 mm)
EACH WAY

ASSEMBLY E

1/4' (5 mm) R STREET, GUTTER,m OR LOCAL DEPRESSION
SURFACE

V
_'

----~— ~~

~~

~

E

~~_
L-

•

3:2
SLOPE

(100 mm) ~ ~

FLOW LINE r
U

E
E (753mm

FACE
PLATE DOWEL E

(TYP) ~ ~ ~ ~ _
SCORING I ~- ~ N

+LINE CURB LINE ~ ~

I I ~ ~ tF 'EXTRA #4 (~13M) STEPS 4" a
V 2 SIDES OF
ANHOLE FRAME t (100 mm) MIN ~
VD COVER I 12"I

(300 mm) MAX
v

4TCH BASIN E 3•
~ANHOLE FRAME E I I W (75 mm)

JD COVER ~ o Z,.,
N r•~j W

""
O~

L
—

KZ
~O OPTIONAL SUBGRADE CONNECTOR PIPE
Q~ OR MONOLITHIC

=

z~

FZ 8
CATCH BASIN
CONNEC110N

~

\\ I ~ I I OUSTEPS
Ir

E
~ ~ SECTION A-AN Q ~\_

~ l/ ~ ~ I I 4.
8' 200 mm

/ (100 R ~!4 ~13M/ ~ q
~ ~I ~ 90' 

E

y I I ~ 
M IA

DOWEL (TYP) V

P

PLAN ~~ DOWEL DETAIL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBLIC WORKS STANDARDS ~N~.

CREENBOOK COMMITTEE CURB OPENING CATCH BASIN
~OO-7984

REV. 1992, 1996, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES:

WHERE THE BASIN IS TO BE CONSTRUCTED WITHIN THE LIMITS OF EXISTING OR PROPOSED
SIDEWALK OR IS CONTIGUOUS TO SUCH SIDEWALK, THE TOP SLAB OF THE BASIN MAY BE
POURED EITHER MONOLITHIC WITH THE SIDEWALK OR SEPARATELY, USING THE SAME CLASS
OF CONCRETE AS IN THE BASIN. WHEN POURED MONOLITHICALLY, THE SIDEWALK SHALL BE
PROVIDED WITH A WEAKENED PLANE OR A 1" (25 mm) DEEP SAWCUT CONTINUOUSLY AROUND
THE EXTERNAL PERIMETER OF THE CATCH BASIN WALLS, INCLUDING ACROSS THE FULL WIDTH
OF THE SIDEWALK. SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM IN SLOPE, GRADE,
COLOR, FINISH, AND SCORING TO EXISTING OR PROPOSED CURB AND WALK ADJACENT TO THE
BASIN.

2. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NOT BE
SHAPED BY PLASTERING.

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH AND SHALL HAVE A LONGITUDINAL
AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM, EXCEPT WHERE THE GUTTER GRADE
EXCEEDS 8%, IN WHICH CASE THE LONGITUDINAL SLOPE OF THE FLOOR SHALL BE
THE SAME AS THE GUTTER GRADE. SLOPE FLOOR FROM ALL DIRECTIONS TO THE OUTLET.

4. DIMENSIONS:

B = 3'-2" (970 mm)
V = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF

THE CATCH BASIN AT THE OUTLET = 4.5' (1.35 m).

V~= THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT AT
THE UPSTREAM END OF THE BASIN, AND SHALL BE DETERMINED BY THE REQUIREMENTS
OF NOTE 3, BUT SHALL NOT BE LESS THAN CURB FACE PLUS 12" (300 mm).

V~ = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF
THE INLET, NOTED ON THE PLANS.

H = NOTED ON THE PLANS.

W = NOTED ON THE PLANS.

A = THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE
AND THE CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

5. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED,
THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN.
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL
INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A
SKEW NECESSARY TO INSURE MINIMUM 3" (SO mm) PIPE EMBEDMENT, ALL AROUND, WITHIN
THE CATCH BASIN WALL, AND 3" (75 mm) RADIUS OF ROUNDING OF STRUCTURE CONCRETE,
ALL AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC CATCH BASIN CONNECl10N SHALL BE
USED TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE °A° IS LESS THAN
70' OR GREATER THAN 110', OR WHENEVER THE CONNECTOR PIPE IS LOCATED
IN A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE
IS PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID
CUTTING STANDARD LENGTHS OF PIPE.

6. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS,
THEY SHALL BE LOCATED AT THE CENTERLINE OF THE DOWNSTREAM END WALL. STEPS SHALL
BE SPACED 12" 300 mm) APART. THE TOP STEP SHALL BE 7" (175 mm) BELOW THE TOP OF THE
MANHOLE AND P OJECT 2-1 /2" (65 mm). ALL OTHER STEPS SHALL PROJECT 5" (130 mm).

7. DOWELS ARE REQUIRED AT EACH CORNER AND AT 7' (2 m) ON CENTER (MAXIMUM) ALONG THE
BACKWALL.

8. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:
308 MONOLITHIC CATCH BASIN CONNECTION
309 CATCH BASIN REINFORCEMENT
310 CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR
312 CATCH BASIN MANHOLE FRAME AND COVER
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

300-3CURB OPENING CATCH BASIN
SHEET 2 OF 2



DOWELS

r-------

1 scoRiNc
r LINE

y—I J ---

w
F
Z
O
F
Q
U0
J

STEPS

~. GRATE

/ —

WG

1 1 f2` (4U mm) CLEAR (~13M)

------- ---- -- ~ 4 412'

(~13M ~ 300 mm)

{300 mm) 
~ ~ CLEAR

---- -- -- CURB

•CENTER SUPPOR FLOW
FOR MULTIPLE FLOW LINE
GRATES

4° (100 mm) R

PLAN

FACE PLATE ASSEMBLY

C CURB

r~
~.,~ FLOWC ~ t `__

FRAME AND ± 24" (600 mm) 12" (300 mm)
CENTER SUPPORT GRAl1NG ~; A

;~ ~.

~
MIN ~ MIN
M1N

FOR MULTIPLE
GRATES 5' (150 mm) R

~~~Z

r

4 (100 mm) MIN t
t2" (30D mm) MAX

OPTIONAL ROUGHENED
CONST JOINT {lYP) .~•;

'`'T:
L--~-- ------------ ~

SECTION B-B ~~ SUB RADE

STREET, GUTTER, OR LOCAL
DEPRESSION SURFACE

DOWELS (TYP B FACE PLATE ASSEMBLY

N ~ Q
~ 1 4' 5 mm) R ~ CURB FACE + H

I/ ~ 1 4' {S mm) fjr-1J4' (5 mm) R
~~ ~ + ~ lt4io~i2R, 1 ~ / / 1

cc, = `..

N ~ I 2-1 1 2' ~ . FRAME AND >
1 mm 

4'-6" 
(1.39648 mm) ~'{ ~ :GRATING

~. .
.•::

i -~ ..:..

OPTIONAL SUBGRADE~~ CONNECTOR PIPE OR
B MONOLITHIC CATCH

BAS1N CONNECTION

SECTIO~J A-A

3:2 SLOPE

3" (75 mm) R

r
t ~::~.,.,

SECTION C-C

8' 200 mm

~~~ ~

90'
E

~ E

DOWEL DETAIL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROAiU~6ATID BY 7HE
CURB OPENING CATCH B ASIN WITH STANDARD PLAN

Pl1BIJC WORKS SThNDAR65, ING,

°'~°''~°" ~°"'M"'~1984 GRATING(S) AND DEBRIS SKIMMER 301-3
rev. ~sa2, yeas. zoos

SHEET 1 OF 3USE WITH STANDARD SPECIFICAl10NS FOR PUBLIC WORKS CONSTRUCTION



STRUCTURAL DATA
WAIL AND SLAB DIMENSIONS AND REINFORCEMENT REQUIREMENTS

MAXIMUM

t

WALL

FLOOR
W GRATES. V FRONT REAR END

7' (2.0 m) 1 4' (1.2 m) 6' (150 mm)

NO REINFORCEMENT

REQUIRED

f

REINFORCEMENT

REQUIRED

7' (20 m) i 8' (2.4 m) e" (200 mm)

7' (2.0 m) 1 10' (3.0 m) 10" (250 mm)

14' (4.D m) 3 4' (7.2 m) 6" (150 mm)

14' (4:0 m) 2 B' (2,4 m} B" (200 mm)

14' (4.0 m) 2 10' (3.0 m) 10' (250 mm)

14' (4.0 m} 3 12' (3.5 m) 10" (250 mm)

28' (s.o m) s 4' (1.2 m) s° (t5o mm)

28' (9.Q m) 6 6' (1.8 m) 8° (200 mm)

28' (9.0 m) 7 4' (1.2 m) 6" (15D mm)

28' (9.D m) 7 g' (2,4 m) 8' (200 mm)

28' (9.d rn) 7 10' (3.0 m) 10` (250 mm)

28' (9.0 m) 7 12~ (3.5 m) 10' (250 mm)

FOR W > 28' (9 m~, V > 12' (3.5 m) OR NO. OF GRATES > 7 'SEE PLANS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

301-3CURB OP~NING CATCH BASIN WITH
GRATINGS AND DEB R1S SKIMMER SHEET 2 OF 3



NOTES;

WHERE THE BASIN IS TO BE CONSTRUCTED WITHIN THE LIMITS OF EXISTING OR PROPOSED
SIDEWALK OR IS CONTIGUOUS TO SUCH SIDEWALK, THE TOP SLAB OF THE BASIN MAY BE
POURED EITHER MONOLITHIC WITH THE SIDEWALK OR SEPARATELY, USING THE SAME CLASS
OF CONCRETE A5 IN THE BASIN. WHEN POURED MONOLITHICALLY, THE SIDEWALK SHALL BE
PROVIDED WITH A 1NEAKENED PLANE OR A 1 ° (25 mm) DEEP SAWCUT CONTINUOUSLY AROUND
THE EXTERNAL PERIMETER OF THE CATCH BA51N WALLS, INCLUDING ACROSS THE FULL WIDTH
O~ THE SIDEWALK. SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM IN SLOPE, GRADE,
COLOR, FINISH, AND SCORING TO EXISTING OR PROP05ED CURB AND WALK AQJACENT TO THE
BASIN.

2. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FDRMS, AND SHALL NOT BE
SHAPED BY PLASTERING.

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH. FLOOR OF GRATING PORTION
SHALL HAVE A LONGITUDINAL ANQ LATERAL SLOPE QF 1:12 MINIMUM AND 1; 3 MAXIMUM, EXCEPT
WHERE THE GUTTER GRADE EXCEEDS 8~, IN WHICH CASE THE LONGITUDINAL SLOPE
OF THE FLOOR SHALL BE THE SAME AS THE GUTTER GRADE, SLOPE FLOOR FROM ALL
DIRECTIONS Td THE OUTLET.

4. DIMENSIONS:

V = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB. AND THE INVERT OF
THE CATCH BASIN AT THE OUTLET = 4.5' (1.35 m).

V ~= THE DIFFERENCE IN ELEVATION BETYVEEN THE TOP OF THE CURB AND THE INVERT OF
THE INLET, .NOTED ON THE PLANS.

H = NOTED bN THE PLANS.
W = 7' {2 m) UNLESS OTHERWISE NOTED ON THE PLANS.

W~= 2~-11 3f8" (900 mm) FOR ONE GRATING; ADD 3'-5 3f8" (1051 mm) FOR EACH ADDITIONAL
GRATING. ONE GRATING IS REQUIRED UNLESS OTHERWISE SHOWN ON THE
PLANS.

A = THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE
AND THE CATCH. BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

5. PLACE CONNECTOR PIKES AS INDICATED ON THE. PLANS. UNLESS OTHERWISE SPECIFIED,
THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN.
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL
INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A
SKEW NECESSARY TO WSURE MINIMUM 3° 80 mm PIPE EMBEDMENT, ALL AROUND, WITHIN THE
CATCH BASW WALL, AND'. 3" (75 mm) RAD US OF OUNDING OF STRUCTURE CONCRETE, ALL
AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC. CATCH BASIN CONNEC110N SHALL BE USED
TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A" IS LESS THAN 70'
OR GREATER THAN 110', OR WHENEVER THE CONNECTOR PIPE IS LOCATED
IN A CQRNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE
15 PERMITTED. MONOLITHIC CATCH BASIN CONNECT10N5 MAY BE CONSTRUCTED TO AVOID
CUTTING STANQARD LENGTHS OF PIPE.

6. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS,
THEY SHALL BE LOCATED ON THE FRONT WALL AT THE CENTERLINE OF THE DOWNSTREAM
GRATING. STEPS SHALL BE SPACED 12° (80 mm) APART. THE TOP STEP SHALL BE 7° (175 mm)
BELOW THE TOP OF THE GRATING AND PROJECT 2-1/2° (65 mm). ALL OTHER STEPS SHALL
PROJECT 5" (130 mm).

7. QOWELS ARE REQUIRED AT EACH CORNER AND AT 7' (2 m) ON CENTER (MAXIMUM) ALONG THE
BACKWALL.

8. THE FOLLOWING SPPWC ARE. INCORPORATED HEREIN:
308 MQNOLITHIC CATCH BASIN CONNECTION
309 CATCH BASIN REWFORCEMENT
310 CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR
311 FRAME AND GRAT1NG FQR CATCH BASINS
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD RLAf~S FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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OPTIONAL ROUGHENED CONNECTOR PIPE OR
CONSTRUC110N MONOLITHIC CATCH
JOINT (NP) BASIN CONNECTION -

SECTION A-A

STRUCTURAL DATA
WALL AND SLAB DIMENSIONS AND
REINFORCEMENT REQUIREMENTS

N0. OF
GRATES

MAXIMUM
V t

REINFORCEMENT FOR
WALLS AND SLABS

1-2 4' (1.2 m) 6'(150 mm)

NOT REQUIRED1-2 8' (2.4 m) 8"(200 mm)

1-2 10' (3.0 m) 10'(250 mm)

1-2 12' (3.5 m) 10°(250 mm) REQUIRED

3-4 4' (1.2 m) 6'(150 mm)
NOT REQUIRED

3-4 7' (2.0 m) 8°(200 mm)

3-4 8' (2.4 m) 8°(200 mm)
REQUIRED

3-4 12' (3.5 m) 10'(250 mm)

5-6 4' (1.2 m) 6'(150 mm)
NOT REQUIRED

5-6 6' (1,8 r~) 8'(200 mm)

5-6 8' (2.4 m) 8°(200 mm)

REQUIRED

5-6 12' (3.5 m) 10"(250 mm)

6 4' (1.2 m) 6'(150 mm)

6 8' (2.4 m) 8'(200 mm)

> 6 12' (3.5 m) 10'(250 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE
PUBLIC WORKS STANDARDS, INC., CURB OPENING CATCH BASIN STANDARD PLAN

GREENBOOK COMMITTEE
1D84 ~ ~ GRATING S ~ O Z -

REV. 1992, 1996. 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES:

1. WHERE THE BASIN IS TO BE CONSTRUCTED WITHW THE LIMITS OF EXISTfNG OR PROPOSED
SIDEWALK QR IS CONTIGUOUS TQ SUCH SIBEWALK, THE TOP SLAB OF THE BASIN MAY BE
POURED EITHER MONOLITHIC WITH THE 51QEWALK OR SEPARATELY, USING THE SAME CLASS
OF CONCRETE QS IN THE BASIN. WHEN POURED MONOLITHICALLY, THE SIDEWALK SHALL BE
PF~OVIDED WITH A WEAKENED PLANE OR A 1" (25 mm) DEEP SAWCUT CONTINUOUSLY AROUND
THE EXTERNAL PERIMETER OF THE CATCH BASIN WALLS, INCLUDING ACROSS THE FULL WIDTH
OF THE SIDEWALK. SURFACE OF ALL EXPOSED CQNCRETE SHALL CONFORM. IN SLOPE, GRADE,
COLQR, FINISH, AND SCORING TO EXISTING OR PROPQSED CURB AND WALK ADJACENT TO THE
BASI N.

2. ALL CURVED CONCRETE SURFACES SHALL BE FORMEa BY CURVED FORMS,; AND SHALL NOT BE
SHAPED BY PLASTERING.

3. ONE GRATING IS REQUIRED UNLESS OTHERWISE SHOWN ON THE .PROJECT PLAN.

4. (FLOOR OF BASIN SHALL BE GIVEN A STEEL TRQWEL FINISH AND SNALL HAVE A LONGITUDINAL
:AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM, .EXCEPT WHERE THE GUTTER GRADE
EXCEEDS 8%, W WHICH CASE Tl-IE LONGITUDWAL SLOPE OF THE FLOOR SHALL BE THE
SAME: AS THE GUTTER. GRADE.. SLOPE. FLOOR FROM ALL DIRECTIONS TO THE OUTLET.

5. DIMENSIONS:

V = "fHE DIFFERENCE IN ELEVATfON BETWEEN THE TOP OF THE CURB AND THE INVERT OF
THE CATCH BASIN AT ?HE OUTLET = 4.5 (1.35 mj.

V~= THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB .AND THE INVERT AT
THE UPSTREAM END OF THE BASIN, AN0 SHALL BE DETERMINED BY THE REQUIREMENTS
OF NOTE 4, BUT SHALL NOT BE LESS THAN CURB FACE PLUS 12" (300 mm).

V~ = THE DIFFERENCE W ELEVATION BETWEEN. TFiE TOP OF THE CURB AND THE INVERT OF
THE INLET, NOTED ON THE PLANS.

H = NOTED ON THE PROJECT PLANS.

W 2'-11 3/8" (900 mm) fOR ONE GRATING; ADD 3'-5 3J8" (1051 mm) FOR EACH ADDITIONAL
GRATING.

A = THE ANGLE, fN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE
AND THE CATCH BASIN WALL TO WH1CH THE CONNECTOR PIPE IS ATTACHED.

6. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED,
THE CQNNECTOR PIPE SHALL BE LOCATED. AT THE DOWNSTREAM .END OF THE BAS1N.
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL
INTERSECT THE INSfDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A
SKEW NECESSARY TO INSURE MINIMUM 3" (80 mm) PIPE EMBEDMENT, ALL AROUND, WITHIN
THE CATCH BASIN WALL, AND 3° (75 mmj RADIUS OF ROUNDING OF' STRUCTURE CONCRETE, ALL
:AROUND, ADJACENT TO PIPE ENDS, A MONOLITHIC CATCH .BASIN CONNECTION SHRLL BE USED
TO JOIN THE CONNECTOR PIPE Td THE CATCH BASIN WHENEVER ANGLE '~A" IS' LESS THAN 70'
OR GREATER THAN 110 ', OR WHENEVER. THE CONNECTOR PIPE 15 LOCATED
1N A CORNER. THE OP110NAL USE OF A MONOLITHIC CATCH BA51N CONNECTION IN ANY CASE
IS PERMfTTED. .MONOLITHIC CATCH BASIN CONNECl10NS MAY' BE CaNSTRUCTEQ TO AVOID
CUTTING STANDARD LENGTHS OF PIPE..

7. STEPS SHALL 8E LOCATED AS SHOWN. IF THE CONNECTOR PIPE WTERFERES WITH THE STEPS,
THEY SHALL 8E LOCATED ON THE FRONT WALL AT THE CENTERLINE OF THE DOWNSTREAM
GRATING. STEPS SHALL BE SPACED 12" (300 mm) APART, THE TOP STEP SHALL BE 7" (175 mmj
BELOW THE TOP OF THE GRATING AND PROJECT 2 1/2. (65 mm). ALL OTHER STEPS SHALL
PROJECT 5" (130 mm).

8: D0INELS ARE REQUIRED AT EACH CORNER AND AT 7' (2.1 m) ON CENTER (MAXIMUM) ALONG THE
BACKWALL.

9. THE FOLLOWING. SPPWC ARE INCORPORATED HEREIN:
308 MONOLITHIC CATCH BASIN CONNECTION
308 CATCH BASIN REINFORCEMENT
31.0 CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR.
31.1 FRAME AND GRATING FOR CATCH BASINS.
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

302-3CURB OPENING G ATC H BASIN
WITH GRATINGS SHEET 2 of 2
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CONNECTOR PIPE OR OPTIONAL ROUGHENED
~ MONOLITHIC CATCH CONSTRUCTION JOINT
~ BASIN CONNECTION (TYPICAL)

OPTIONAL SUBGRADE

i iii SECTION A—A
., ~o~__ o f

i

FLOW LINE ~

CURB

PLAN

STRUCTURAL DATA
WALL AND SLAB DIMENSIONS AND
REINFORCEMENT REQUIREMENTS

N0. OF
GRATES

MAX
V

t
REINFORCEMENT

FOR
WALLS AND SLABS

1-2 4' 1.2 m 6° (150 mm)

NOT REQUIRED1-2 8' 2.4 m 8" (200 mm
i-2 10' 3.0 m 10" (250 mm)
1-2 12~ (3.5 m 10" 250 mm REQUIRED
3-4 4' 1.2 m 6° (150 mm)

NOT REQUIRED
3-4 7' 2.0 m 8° (200 mm)
3-4 8' 2.4 m 8" 200 mm

REQUIRED
3-4 12' (3.5 m 10" (250 mm)
5-6 4' 1.2 m 6° 150 mm

NOT REQUIRED
5-6 6' (1.8 m 8" (200 mm)

5-6 8' 2,4 m 8° (200 mm)

REQUIRED

5-6 12' 3.5 m 8" (200 mm)
> 6 4' 1.2 m 6" 150 mm
> 6 8' 2.4 m 8" (200 mm)
> 6 12' (3.5 m) 10" (250 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLIC WORKS STANDARDS, ING,

GREENBOOK COMMITTEE CURBSIDE GRATING CATCH BASIN 303-31984
REV. 1992, 1996. 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES:

1. SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM IN SLOPE GRADE, COLOR, FINISH, AND
SCORING TO THE EXISTING OR PROPOSED CURB ADJACENT TO THE BASIN.

2. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NOT BE
SHAPED BY PLASTERING.

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH AND SHALL HAVE A LONGITUDINAL
AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM, EXCEPT WHERE THE GUTTER GRADE
EXCEEDS 8%q IN WHICH CASE THE LONGITUDINAL SLOPE OF THE FLOOR SHALL BE
THE SAME AS THE GUTTER GRADE. SLOPE FLOOR FROM ALL DIRECTIONS TO THE OUTLET.

4. ONE GRATING IS REQUIRED UNLESS OTHERWISE SHOWN ON THE PLANS.

5. DIMENSIONS:

V = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF
THE CATCH BASIN AT THE OUTLET = 4.5' (1.35 m).

V~ = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT AT
THE UPSTREAM END OF THE BASIN, AND SHALL BE DETERMINED BY THE REQUIREMENTS
OF NOTE 3, BUT SHALL NOT BE LESS THAN CURB FACE PLUS 12° (300 mm).

V~= THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT AT
THE INLET. NOTED ON THE PLANS.

H = NOTED ON THE PLANS.

W = 2~-11 3/8" (900 mm) FOR ONE GRATING; ADD 3'-5 3/8" (1051 mm) FOR EACH ADDITIONAL
GRATING.

A = THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE
AND THE CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

6. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED,
THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN.
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL
INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A
SKEW NECESSARY TO INSURE MINIMUM 3" (80 mm) PIPE EMBEDMENT, ALL AROUND, WITHIN THE
CATCH BASIN WALL, AND 3" (80 mm) RADIUS OF ROUNDING OF STRUCTURE CONCRETE, ALL
AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC CATCH BASIN CONNECTION SHALL BE USED
TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A" IS LESS THAN 70'
OR GREATER THAN 110', OR WHENEVER THE CONNECTOR PIPE IS LOCATED
IN A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE
IS PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID
CUTTING STANDARD LENGTHS OF PIPE.

7. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS,
THEY SHALL BE LOCATED AT THE CENTERLINE OF THE DOWNSTREAM GRATING. STEPS SHALL
BE SPACED 12" 300 mm APART. THE TOP STEP SHALL BE 7" (175 mm) BELOW THE TOP OF
THE GRATING AN PROJE T 2 1/2~~ (65 mm). ALL OTHER STEPS SHALL PROJECT 5" (130 mm).

8. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:
308 MONOLITHIC CATCH BASIN CONNECTION
309 CATCH BASIN REINFORCEMENT
311 FRAME AND GRATING FOR CATCH BASINS
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

303-3CURBSIDE GRATING CATCH BASIN
SHEET 2 OF 2
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SECTION B—B BA~SINLCO N CTION

STRUCTURAL DATA
WALL AND SLAB DIMENSIONS AND
REINFORCEMENT REQUIREMENTS

N0. OF
GRATES

MAX
~ t

REINFORCEMENT
FOR

WALLS AND SLABS

1-2 4~ (1.2 m) 6" (150 mm)

NOT REQUIRED1-2 8~ 2.4 m 8" 200 mm
1-2 10' (3.0 m) 10" (250 mm)
t-2 12' (3.5 m) 10" 250 mm REQUIRED
3-4 4' 1.2 m 6° (150 mm)

NOT REQUIRED
3-4 7' 2.0 m 8" 200 mm
3-4 8' (2.4 m) 8" (200 mm)

REQUIRED
3-4 12' 3.5 m 10° (250 mm
5-6 4' 1.2 m 6" (150 mm)

NOT REQUIRED
5-6 6' (1.8 m) 8" (200 mm)

5-6 8' 2.4 m 8 200 mm

REQUIRED

5-6 12' 3.5 m 10" (250 mm)

> 6 4' (1.2 m) 6° 150 mm)
> 6 8' (2.4 m) 8" 200 mm
> 6 12~ 3.5 m 10° (250 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY lHE GRATING CATCH BASIN -ALLEY STANDARD PLAN
PUBLIC WORKS STANDARDS, ING,

GREENBOOK COMMITTEE
1984 LONGITUDINAL 304- 3

REV. 1992, 1996, 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



NOTES:

1. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NaT BE
SHAPED BY PLASTERING.

2. ONE GRATING IS REQUIRED UNLESS OTHERWISE SHOWN ON THE PLANS.

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH AND SHALL HAVE A LONGITUDINAL
AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM, EXCEPT WHERE THE SURFACE GRADE
EXCEEDS 8%, IN WHICH CASE THE LONGITUDINAL SLOPE OF THE FLOOR SHALL BE
THE SAME AS THE SURFACE GRADE, SLOPE FLOOR FROM ALL DIRECTIONS TO THE OUTLET.

4. DIMENSIONS:

U~= THE DEPTH AT THE UPSTREAM END OF THE BASIN AND SHALL BE DETERMINED BY THE
REQUIREMENTS OF NOTE 3, BUT SHALL NOT BE LESS THAN 2.5' (750 mm).

V~ = THE DEPTH AT THE INVERT OF THE INLET. NOTED ON THE PLANS.

W = 2'-11 3/8" (900 mm) FOR ONE GRATING; ADD 3'-5 3/8" (1051 mm) FOR EACH ADDITIONAL
GRATING.

A =THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE
AND THE CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

5. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED,
THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN.
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL
INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A
SKEW NECESSARY TO INSURE MINIMUM 3" (80 mm) PIPE EMBEDMENT, ALL AROUND, WITHIN THE
CATCH BASIN WALL, AND 3" (75 mm) RADIUS OF ROUNDING OF STRUCTURE CONCRETE, ALL
AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC CATCH BASIN CONNECTION SHALL BE USED
TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A" IS LESS THAN 70'
OR GREATER THAN 110', OR WHENEVER THE CONNECTOR PIPE IS LOCATED IN
A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE IS
PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID CUTTING
STANDARD LENGTHS OF PIPE.

6. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS,
THEY SHALL BE LOCATED ON THE OPPOSITE WALL AT THE CENTERLINE OF THE DOWNSTREAM
GRATING. STEPS SHALL BE BE SPACED 12" (300 mm) APART. THE TOP STEP SHALL BE 7"
(175 mm) BELOW THE TOP OF THE GRATING AND PROJECT 2 1/2" (65 mm). ALL OTHER STEPS
SHALL PROJECT 5" (130 mm).

7. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:
308 MONOLITHIC CATCH BASIN CONNECTION
309 CATCH BASIN REINFORCEMENT
311 FRAME AND GRATING FOR CATCH BASINS
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

304-3GRATING CATCH BASIN-ALLEY (LONGITUDINAL)
SHEET 2 OF 2
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SECTION B-B

STRUCTURAL DATA
WALL AND SLAB DIMENSIONS AND
REINFORCEMENT REQUIREMENTS

N0. OF
GRATES

MAX
V

t
REINFORCEMENT

FOR
WALLS AND SLABS

2-3 4' 1.2 m 6" 150 mm

NOT REQUIRED2-3 8' (2.4 m) 8" (200 mm)
2-3 10' (3.0 m 10" (250 mm
2-3 12' (3.5 m) 10" 250 mm REQUIRED
4-6 4' (1.2 m) 6" (150 mm)

NOT REQUIRED
4-6 7~ (2.0 m) 8" (200 mm)
4-6 8' (2.4 m) 8" (200 mm

REQUIRED
4-6 12' 3.5 m 10° (250 mm)

7-9 4' (1.2 m) 6" (150 mm)
NOT REQUIRED

7-9 6~ 1.8 m 8" 200 mm

7-9 8' (2.4 m) 8" 200 mm)

REQUIRED

7-9 12' 3.5 m 10" 250 mm
> 9 4' (1.2 m) 6" (150 mm)
>9 8'(2.4 m) 8"(200 mm

> 9 12~ 3.5 m 10" 250 mm

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGAIID BY THE
PUBLIC NARKS STANDARDS INC., GRATING CATCH BASIN ALLEY STANDARD PLAN

GREENBOOK COMMITTEE
1884 S A N S VE R S E 305—

REV. 1992, 1996, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES:

1. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NOT BE
SHAPED BY PLASTERING.

2. TWO GRATINGS ARE REQUIRED UNLESS OTHERWISE SHOWN ON THE PLANS.

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH AND SHALL HAVE A LONGITUDINAL
AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM. SLOPE FLOOR FROM ALL DIRECTIONS
TO THE OUTLET.

4. DIMENSIONS:

V~ = THE DEPTH AT THE INVERT OF THE INLET. NOTED ON THE PLANS.

W = 4'-3 1/2" (1308 mm) FOR TWO GRATINGS; ADD 2'-2" (660 mm) FOR EACH ADDITIONAL
GRATING.

A = THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE
AND THE CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

5. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED,
THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN.
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL
INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A
SKEW NECESSARY TO INSURE MINIMUM 3" 80 mm PIPE EMBEDMENT, ALL AROUND, WITHIN THE
CATCH BASIN WALL, AND 3° (75 mm) RAD US OF OUNDING OF STRUCTURE CONCRETE, ALL
AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC CATCH BASIN CONNECTION SHALL BE USED
TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A" IS LESS THAN 70'
OR GREATER THAN 110', OR WHENEVER THE CONNECTOR PIPE IS LOCATED
IN A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE
IS PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID
CUTTING STANDARD LENGTHS OF PIPE.

6. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS,
THEY SHALL BE LOCATED ON THE OPPOSITE WALL. STEPS SHALL BE SPACED 300 mm (12") APART.
THE TOP STEP SHALL BE 7" (175 mm) BELOW THE TOP OF THE GRATING AND PROJECT 2-1 /2"
(65 mm). ALL OTHER STEPS $HALL PROJECT 5" (130 mm).

7. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:
308 MONOLITHIC CATCH BASIN CONNECTION
309 CATCH BASIN REINFORCEMENT
311 FRAME AND GRATING FOR CATCH BASINS
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

305-3GRATING CATCH BASIN -ALLEY (TRANSVERSE)
SHEET 2 OF 2
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E `~~~ ~` STEPS ~ ~
E ~~~~ ~ 1

N C• \\``~~
\L~~/

aM4 OSOA ~3MN0 2 OEmm)T 

~.~:,t

Boni wa, s SECTION A—A ~~
-- c Q

OPT1~ SUBGRADE~

SECTION B—B

i
Y Q

~I 

~J

3• ~
(75 mm) R

FACE PLATE
ASSEMBLY

EXISTING
PAVEMENT

CONNECTOR PIPE
OR MONOLITHIC
CATCH BASIN SUPPORT BOLT
CONNECl10N

DOWEL (TYP)

'CATCH BASIN
MANHOLE
FRAME AND
COVER

CURB
R

:_= A

c~

-VALLEY
(STRAIGHT
GRADE)
CASE A
ONLY

STRAIGHT
GRADE

ANCHOR FLOW LINE

DRI VEWAY
/ / GRADE ̂

mm)~1`~'~I °r

-~'. B I t
~i

SECTION C—C

~ PROTECl10N 2 SUPPORT BOLT
BAR 0 mm BC O Pt.Qh

WROUGHT STEELC OUPLING 8#4 2~o3M m

gO•

ll'P 1• 2• ;,, E
~ ~ `t -- M — t 

3/16 (2 mm ~ 50 mm v

OPTIONAL~S mm) 
(~50 mm)

SECTION A ~— q~ SUBGRADE PROTECTION BAR DOWEL DETAIL
OUTLET CHAMBER ANCHOR DETAIL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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GREENBOdC COMMITTEE
1984 A T DRIVEWAY 3 0 6- 3
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}Q SIDEWALK
3

CURVE OF CATCH BASIN TANGENT
p ~ TO EXISTING OR NORMAL EDGE
~ ~ \~'r

w ~o~
OF DRIVEWAY

~~

FL~w TYPE A

}

3w SIDEWALK
>
~

r
_

~ ~QO STRAIGHT GRADE

~~ CURVE OF CATCH BASIN
TANGENT TO EXISTING OR
ORMAL EDGE OF DRIVEWAY

FL~w
TYPE B

R

Q
3 SIDEWALK

~ ~
p

cd-~
~2

c~
ao

N~ CURVE OF CATCH BASIN TANGENT
TO EXISTING OR NORMAL EDGE
OF DRIVEWAY

FLOW TYPE C

CATCH BASIN LOCATION
AT DRIVEWAYS

DIMENSIONS FOR
CASE A AND CASE 8

CASE A CASE B

G
WIDTH OF EXISTING
GUTTER WITH A

24° (600 mm) MINIMUM
4'-0" (1200 mm)

H 2" (50 mm) 4' (100 mm)

F 2'-0° (600 mm) 3'-0° (900 mm)

K 3'-0° (900 mm) 5'-0° (1500 mm)

POINT
CURB FACE HEIGHT

CASE A CASE B

a 2-1/2° (65 mm) 4" 100 mm
b 4" (100 mm) 6" (150 mm)

c 5-1 /2" (140 mm)7-3/4" (195 mm)

d 8-1 /2" (215 mm)10-1 2" 265 mm

e 10" (250 mm) 12' (300 mm)

f 10" (250 mm) 12° (300 mm)

g 10" (250 mm) 12° (300 mm)

h 10° (250 mm) 12° (300 mm)

i 10" (250 mm) 12" (300 mm)

j EXISTING EXISTING

STRUCTURAL DATA
WALL AND SLAB DIMENSIONS AND REINFORCEMENT REQUIREMENTS

MAX
yy

MAX
V t tF

REINFORCEMENT REQUIRED IN

FRONT
WALL

REAR
WALL

BOTTOM
SLAB

END
WALL

3.5' (1.0 m) 8' (2.4 m) 6° (150 mm) 6~ (150 mm)

N

~

R

E

N
F
~
R
C

M

E

T

R

E

N
F
O

C
E
M
E

N

T

R
E
Q

j

RE

~

R

E

Q
u

~

R

E

D

3.5' (7.0 m) 12' (3.5 m) 8' (200 mm) 8° (200 mm)

7' (2.0 m) 6' (1.8 m) 6° (150 mm) 6' (150 mm)

7' (2.0 m) 12' (3.5 m) 8' (200 mm) 8° (200 mm)

14' (4.0 m) 4' (1.2 m) 6~ (150 mm) 6" (150 mm)

14' (4.0 m) 8' (2.4 m) 6" (150 mm) 8° (200 mm)

14' (4.0 m) 12' (3.5 m) B' (200 mm) 10" (250 mm)

0
Q

~

N

E

a~

N

4' (1.2 m) 6' (150 mm) 6' (150 mm)

6' (1.8 m) 6° (150 mm) 8° (200 mm)

8' (2.4 m) 8' (200 mm) S' (200 mm)

~0' (3.0 m) 8' (200 mm) 10' (250 mm)

12' (3.5 m) 8' (200 mm) 10' (250 mm)

FORW >28'(9m), V >12'(3.5m)ORB >4'(1.2m)SEEPLANS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

306-3CURB OPENING CATCH BASIN AT DRIVEWAY
SHEET 2 OF 3



NOTES:

1. WHERE THE BASIN IS TO BE CONSTRUCTED WITHIN THE LIMITS OF EXISTING OR PROPOSED SIDEWALK OR
IS CONTIGUOUS TO SUCH SIDEWALK, THE TOP SLAB OF THE BASIN MAY BE POURED EITHER MONOLITHIC
WITH THE SIDEWALK OR SEPARATELY, USING THE SAME CLASS OF CONCRETE AS IN THE BASIN. WHEN
POURED MONOLITHICALLY, THE SIDEWALK SHALL BE PROVIDED WITH A WEAKENED PLANE OR A 1" (25 mm)
DEEP SAWCUT CONTINUOUSLY AROUND THE EXTERNAL PERIMETER OF THE CATCH BASIN WALLS, IfVCLUDING
ACROSS THE FULL WIDTH OF THE SIDEWALK. SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM
IN SLOPE, GRADE, COLOR, FINISH, AND SCORING TO EXISTING OR PROPOSED CURB AND WALK ADJACENT
TO THE BASIN.

2. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NOT BE SHAPED BY
PLASTERING.

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH AND SHALL HAVE A LONGITUDINAL AND
LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM, EXCEPT WHERE THE GUTTER GRADE EXCEEDS 89a
IN WHICH CASE THE LONGITUDINAL SLOPE OF THE FLOOR SHALL BE THE SAME AS THE GUTTER GRADE,
SLOPE FLOOR FROM ALL DIRECTIONS TO THE OUTLET.

4. CATCH BASIN SHALL BE CASE A UNLESS OTHERWISE SPECIFIED.

5. DIMENSIONS:

W = 10~ (3 m)

8 = 3'-2" (970 mm)

M = 3' (900 mm)

V = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF THE CATCH
BASIN AT THE OUTLET = 5.0' (1.5 m).

V~ = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF THE INLET,
NOTED ON THE PLANS.

A = THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE AND THE
CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

6. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED, THE
CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN. WHERE THE CONNECTOR
PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL INTERSECT THE INSIDE CORNER OF
THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A SKEW NECESSARY TO INSURE MINIMUM 3" 80 mm)
PIPE EMBEDMENT, ALL AROUND, WITHIN THE CATCH BASIN WALL, AND 3" (75 mm) RADIUS OF RO NDING
OF STRUCTURE CONCRETE, ALL AROUND, ADJACENT TO PIPE ENDS, A MONOLITHIC CATCH BASIN
CONNECTION SHALL BE USED TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A"
IS LESS THAN 70' OR GREATER THAN 110', OR WHENEVER THE CONNECTOR PIPE IS
LOCATED IN A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECl10N IN ANY CASE
IS PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID CUTTING
STANDARD LENGTHS OF PIPE.

7. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS, THEY
SHALL BE LOCATED AT THE CENTERLINE OF THE DOWNSTREAM WALL. STEPS SHALL BE SPACED 12"
300 mm APART. THE TOP STEP SHALL BE 7" (175 mm) BELOW THE TOP OF THE MANHOLE AND PROJECT
-1 /2" (~5 mm). ALL OTHER STEPS SHALL PROJECT 5" (130 mm).

8. DOWELS ARE REQUIRED AT EACH CORNER AND AT 7~ (2.1 m) ON CENTER (MAXIMUM) ALONG THE BACK WALL.

9. WHEN CONNECTOR INLETS INTO THE UPSTREAM END OF THE CATCH BASIN, CONSTRUCT AN OUTLET
CHAMBER AS SHOWN IN SECTION A ~-A~.

10. FACE PLATE ASSEMBLY:
THE FACE PLATE FOR THE CIRCULAR PORl10N OF THE CATCH BASIN OPENING SHALL BE CAST STEEL
OF MILD TO MEDIUM STRENGTH. SEGMENTED CASTINGS SHALL BE BEVELED AND BUTT WELDED TO THE
REQUIRED FULL LENGTH ALONG A TRUE ARC AND SECURED TO THE TOP SLAB BY ANCHORS. ONE ANCHOR
SHALL BE PLACED AT EACH END OF THE ASSEMBLY AND THE OTHERS SPACED EQUALLY BETWEEN THE END
ANCHORS. THERE SHALL BE AT LEAST ONE ANCHOR ON EACH CASTING. BEND PROTECTION BAR TO 4'
(1.2 m) RADIUS AROUND CURB RETURN. WELD TO SUPPORT BOLTS AT POINTS D, F, & H. END BAR AT POINT

11. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:

308 MONOLITHIC CATCH BASIN CONNECTION
309 CATCH BASIN REINFORCEMENT
310 CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR
312 CATCH BASIN MANHOLE FRAME AND COVER
635 STEEL STEP
636 POLYPROPYLENE PLASl1C STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

306-3CURB OPENING CATCH BASIN AT DRIVEWAY
SHEET 3 OF 3





DOWEL (NP) ~#1 M ~s30 mm~ 
#4 (#1:

SCORING _
LINE

6'

~ 1 mm —~ I —

B ~ ~--~ ~

6' (150 mm

6' (150 mm) ~

6' (150 mm) 1

~ ~#~~)
3' (75 mm) R

A /

mm) (TYP)

100 mm)

CURB

`+~I FLOW

MANHOLE FRAME
AND COVER

STEP

E
E B" (200 m )

v #4 ~#13M)

DOWEL DETAIL

~~ 25 mm I W

~~ MANHOLE
q LOCATION TIE

PLAN
FACE PLATE ASSEMBLY CURB

~2 Z E F~pyy NOTE:

00 m ~
~Z N E FOR DETAILS NOT SHOWN

£ •~ ~ E ~ M— t ~ o sa 12.. SEE SEC110N A—A (CASE A)

~# `~ °01•.2 N`~N ~ :o: o E 3~ c~, 00 mm
~ o

,~' ~ C~MANHOLE
2° 6~

(50 mm (150 mm) R

3'-0" tF = E (50 mm)CL • ~~yJ
(900 mm) ,. co o ~• ~ tF

~ 12, 25 mm 610 mm

SECTION B—B ~3M 0 300 mm) ~`'~:~•:.•.•
.a, ,~

~ ~ ~ FACE PLATE ASSEMBLY

N~ y #6 STREET, GUTTER OR SECTION A—A
x

~N ~#19M 
S~RFACEEPRESSION 

CASE B
z~ __

~ ~ ~ ~~ STRUCTURAL DATA

E ~ o ~~~ M 3~ SLO E V ~ ~^ WALL AND SLAB DIMENSIONS AND

0 0 3"~/5 mm~ ~ E I REINFORCEMENT REQUIREMENTS

O M ~ ~ O1 REINFORCEMENT

SO mm C 9' ° SO v N NA% YAX t REQUIRED IN

~ ~ 2rJ mm {~ N ~ W V ~ FRONT REAR BOTTOM END

~ ̂ ~¢~~• ~~# J I 

WALL WALL SLAB WALL

13M0300 m t ~ 9M mss' (~.o m) e' (24 m) e• (t5o mm) e• (~so mm)
B 9~ Z4~ 3~ 35' (1.0 m) 1Z' (3.6 m) B' (200 mm 8' (7D0 mm) N R R

25 mm 610 mm (75 mm y (2o m) s' (» m) s• (yea mm) e• (150 mm) ° E a

OP110NAL a ~'~•'.•'• 
7 (20 m) ~z• ~a.s m> e' (mo mm~ e• ~zao mm~ N U

~ 14' (4.0 m) 4 (1.2 m) B' (160 mm) 8' (160 mm) R O R
ROUGHENED • a~~~ ••;;'. •r u~ (~.o m) C (24 m) e• (~so ~) B' (200 mm E R ECONST 1 c o
JOINT (TYP~ ~ u' (~.o m) ~s~ (ss m) !' (200 mm) is (aso ~~ " E

F y
t CONNECTOR 4 (1.Z m) a• (ieo mm) e• (~so ~) a e a

OP110NAL SUBGRADE PIPE OR MO— ~ s' ~~.e m) a• ~~eo mm) B' (200 mm) c N a
MANHOLE NOLITHIC EE g (24 m) a~ zoo mm) s• (7OD mm) ~ T u

CATCH BASIN

SECTION A—A CONNECTION ~ ~~caam ~c~mm, +~c~~~ N E

~z' (a.s m) e~ (zoo mm) f0' (YSO mm) T
CASE A Fai w > 7d'(e m~, V > 17(38 m) ORB > 4(1.2 m) SEE P~µS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRgAULGATED BY THE
PUBLIC WORKS STANDARDS INC., CURB OPENING CATCH BASIN STANDARD PLAN

GREENBOOK COMMITTEE
1984 ~ TH MANHOLE I N STREET 307- 3
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NOTES:

WHERE THE BASIN IS TO BE CONSTRUCTED WITHIN THE LIMITS OF EXISTING OR PROPOSED
SIDEWALK OR IS CONTIGUOUS TO SUCH SIDEWALK, THE TOP SLAB OF THE BASIN MAY BE
POURED EITHER MONOLITHIC WITH THE SIDEWALK OR SEPARATELY, USING THE SAME CLASS
OF CONCRETE AS IN THE BASIN. WHEN POURED MONOLITHICALLY, THE SIDEWALK SHALL BE
PROVIDED WITH A WEAKENED PLANE OR A 1" (25 mm) DEEP SAWCUT CONTINUOUSLY AROUND
THE EXTERNAL PERIMETER OF THE CATCH BASIN WALLS, INCLUDING ACROSS THE FULL WIDTH
OF THE SIDEWALK. SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM IN SLOPE, GRADE,
COLOR, FINISH, AND SCORING TO EXISTING OR PROPOSED CURB AND WALK ADJACENT TO THE
BASIN.

2. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NOT BE
SHAPED BY PLASTERING.

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH, FLOOR OF MANHOLE CHAMBER
SHALL HAVE A LONGITUDINAL AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM SLOPE
FLOOR FROM ALL DIRECTIONS TO THE OUTLET.

4. CATCH BASIN SHALL BE CASE A UNLESS OTHERWISE SPECIFIED.

5. DIMENSIONS:

W= 7'(2m)

B = 20" (500 mm)

Y = 24" (600 mm )

V = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF
THE CATCH BASIN AT THE OUTLET = 4.5' (3.5 m).

V ~= THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF
THE INLET, NOTED ON THE PLANS.

H = NOTED ON THE PLANS.

A = THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE
AND THE CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

6. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED,
THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN.
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL
INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A
SKEW NECESSARY TO INSURE MI(VIyfUM 3~~ (80 mm) PIPE EMBEDMENT, ALL AROUND WITHIN
THE CATCH BASIN WALL, AND 3' (75 mm) RADIUS OF ROUNDING OF STRUCTURE CbNCRETE, ALL
AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC CATCH BASIN CONNECTION SHALL BE USED
TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A" IS LESS THAN 70'
OR GREATER THAN 110', OR WHENEVER THE CONNECTOR PIPE IS LOCATED IN
A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE IS
PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID CUTTING
STANDARD LENGTHS OF PIPE.

7. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS,
THEY SHALL BE LOCATED ON THE FRONT WALL OF THE MANHOLE CHAMBER OR THE DOWNSTREAM
WALL OF THE MANHOLE CHAMBER AND THE MANHOLE MOVED DOWNSTREAM 12" (300 mm) STEPS
SHALL BE SPACED 12' (300 mm) APART. THE TOP STEP SHALL BE 7" (175 mm) BELOW THE TOP
OF THE MANHOLE AND PROJECT 2-1/2" (65 mm). ALL OTHER STEPS SHALL PROJECT 5" (130 mm).

8. DOWELS ARE REQUIRED AT EACH CORNER AND AT 7' (2.1 m) ON CENTER (MAXIMUM) ALONG THE
BACKWALL.

9. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:
308 MONOLITHIC CATCH BASIN CONNECTION
309 CATCH BASIN REINFORCEMENT
310 CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR
630 24" (610 mm) MANHOLE FRAME AND COVER
635 STEEL STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

307-3CURB OPENING CATCH BASIN WITH MANHOLE IN STREET
SHEET 2 OF 2



E BARS-2 ABOVE &
2 BELOW OPENING

,~ C BARS ~4 ~ 18"
~t~ #13M O 450 mm)

,gyp Q~Q~ 12° (300 mm) MIN

,PQ~F'~p ~~ ~,~~~ ~P'1- 3" (75 mm) M W ~ ~ o
~C. ~. F aBOO ~, / ` : ,

L ~h / / q 12° 300 mm MIN ' ° 0 t
'9

•a' ~o.

'. :`

/ \\ ~ •!~~

~~ ~ E BARS-2 ABOVE &
~ 2 BELOW OPENING ~'\~

\~~~ ~ ~#1 M ~~n450 mm) 
#4 ~ 18"

,y C BARS 
~#~3M O 450 mm)

~ ~' SECTION A—A

F,
,yo
F

P
L

PLAN
CORNER CONNECTION

~~
~~ QQ~i. D BARS-2 ABOVE &

2 BELOW OPENING

~~~Q ~~ 12" 12"
JP~~ ~~~ 300 mm) IN , 300 mm) MIN

O~ ~,P

L ~ ~`1 / /

L~' '9
i

i

~\\

~~~ ~\

~~
~~~ ~ ~ ~e°
~~ ~13M ~ 450 mm)

/ C BARS

6 i~ '9

F1
.yoF

r
h

PLAN
SIDE CONNECTION

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS, ING.

GREENBOOK COMMITTEE MONOLITHIC CATCH BASIN CONNECTION
~0~~ Z1984

REV. 7998. 2009
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STRUCTURAL DATA

8 t
C

BARS
D&E
BARS B t

C
BARS

D&E
BARS

12" (300 mm) 4" (115 mm)

~

E

~

~

v

~

~

~

~

~

~

42" (1050 mm) 7 1/2~ (190 mm)

E

E

i°

~

~

~

~

~

~

~

15" (375 mm) 4-1/4" (115 mm) 45° (1125 mm) 7 3/4" (190 mm)

18" (450 mm) 4-1/2" (115 mm) 48" (1200 mm) 8° (215 mm)

21" (525 mm) 5" (140 mm) 51" (1275 mm) 8 1/2~ (215 mm)

24" (600 mm)5 1/4" (140 mm) 54" (1350 mm) 9" (240 mm)

27" (675 mm) 5 1/2" (140 mm) 57" (1425 mm) 9 1/4" (240 mm)

30" (750 mm)6° (165 mm) 60" (1500 mm) 9 1/2° (240 mm)

33" (825 mm)6 1/4" (165 mm) 63° (1575 mm) 10" (260 mm)

36" (900 mm)6 1/2° (165 mm) 66" (1650 mm) 10 1/4" (260 mm)

39° (975 mm)7" (190 mm) 69" (1725 mm) 10 3/4" (280 mm)

72" (1800 mm) 11° (280 mm)

FOR B GREATER THAN 72" (1800 mm) SEE PLANS

NOTES

1. REINFORCING STEEL SHALL BE 1-1 /2" (40 mm) CLEAR FROM FACE OF
CONCRETE UNLESS OTHERWISE SHOWN.

2. REINFORCING STEEL FOR INSIDE FACE OF CATCH BASIN SHALL BE CUT
AT CENTER OF OPENING AND BENT INTO WALLS OF MONOLITHIC CATCH
BASIN CONNECTION. REINFORCING STEEL FOR OUTSIDE FACE OF CATCH
BASIN SHALL BE CUT 2" (50 mm) CLEAR OF OPENING.

3. CONNECTION SHALL BE PLACED MONOLITHIC WITH CATCH BASIN. THE
ROUNDED EDGE OF OUTLET SHALL BE CONSTRUCTED BY PLACING CONCRETE
WITH THE SAME CLASS OF CONCRETE AS THE CATCH BASIN AGAINST A
CURVED FORM WITH A RADIUS OF 3" (75 mm).

4. CONNECTIONS SHALL BE CONSTRUCTED WHEN:

(A) PIPES INLET OR OUTLET THROUGH CORNER OF CATCH BASIN

(B) ANGLE A FOR PIPES THROUGH 30" (750 mm) IN DIAMETER
IS LESS THAN 70' OR GREATER THAN 110'.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

308- 2MONOLITHIC CATCH BASIN CONNECTION
SHEET 2 OF 2



FACE PLATE ASSEMBLY 
TOP SLAB REINFORCEMENT
(SEE CATCH BASIN STANDARD PLAN)

+ ~ .,:_o,

J
mw 1 B .REAR WALL

U ~ ~ 2" CLEAR
E BARS(50 mm) G $ARS

~ C BARS

~ ~'~ ~ E F~ BARS 2" CLEA

~ ~ E (54Cmm 
A BARS (50 mm)

"~ t, n 6 BARS
x r~ '"

~„~ { c

N Tf
.~n

x '6:

9

FRONT WALL x~3 ~ BOTTOM SLAB

(MIN) ~ ~

TYPICAL REINFORCEMENT DETAILS

CURB OPENING CATCH BASIN REINFORCEMENT

MAX. MAX.
w v t tf B RS BARS BARS BARS BARS BARS

3.5' 8' 6' 6'
(1 m)(2.4m) 150 mm)(150 mm)

3.5' 12' 8' 8"
(1 m)(3.5m) 200 mm)(200 mm)

~• 6• 6• 6•
(2 m)(1.8m)(150 mrr~(150 mrr~

7' 12' B" 8"
(2 m)(3.Sm) (200 mm)(200 mm)

74' 4' 6' 6' /4 0 12" ~4 O 18"
(4 m)(1.2m)(150 mm)(150 mm) (13M O 300 mm)(13M ~ 450 mm)

14' 8' 6' 8' ~4 ~ 12" ~4 O t8"
(4 m)(2.4mj(150 mm)(200 mm) (13M Q 300 mm)(13M O 450 mm)
14' 12' 8' 10" ~4 O 6' y4 Q 18"
(4 m)(3.5 m)(240 mm)(250 mm) (13M Q 150 mm)(13M ~ 450 mm)
28' 4' 6" 6' ~4 Q 24" ~E4 O 18'
(9 m)(1.2m)(150 mm)(750 mm}(13MI O 600 mm) (13M O 450 mm)

28~ 5' 6" 8~ ~4 O 24" ~4 O 18'
(9 m)(1.5m)(150 mm)(200 mm)(13M O 600 mm) (13fd O 45Q mm)

28' 6' 6" 8" ~4 ~ 18" ~4 O 18'
(9 m)(1.8m)(150 mm)(200 mm)(13M ~ 450 mm) (13M Q 450 mm)

28' 7' 8" 8" ~p4 ~ 17' y4 O 18"
~9 m)(2.1m)(Z00 mm~(200 it~i7~~ (13M O 425 mm) (13M Q 450 mm)

2g' g' $" S° ~4 ~ 13' ~4 O 18'
(9 m)(2.4m)(2Q0 mm)(200 mm)(13M Q 325 mm} (13M O 45~ mm)

28' 9' 9' 0" ~4 O 15' ~4 O 18'
(9 m)(2,7m) 200 mrr~(250 mm)(13M Q 375 mm) (13M O 450 mm}

28' 10' $' 10' ~4 O 1Z' #4 O 18'
(9 m)(3.Om)(200 mm)(250 mm)(13M O 300 mm) (13M O 450 mm)

28' 71' 8" 1D~ ~5 O 15" ~4 Q 10' ~4 O 18~ O 18"
(9 m~ (3.3m)(2D0 mm~(250 mm~ (16M O 375 mm) (13A~ O 256 mmj(13A1 O 45Q mm)(13M O 450 mm}

28' 12' 8" 10" ~4 O 18' /4 4 10' ~4 d 18' Q 18"
(9 m)(3.5m) (200 mmj(250 mm)(13M ~ A50 mm) (13M O 250 mm)(13M O 450 mm)(13M is 45G mm)

FOR W > 28' (9 m) ORB > 4' {1200 mm) SEE PLANS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTIC?N

PROAAULGAlID BY THE STANDARD PLAN

P~B~ ~ ~'"~. CATCH BASIN REINFORCEMENT 309-2,a~
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E
E

~N

6 =—c--e—= :d

4 2° CLEAR ~;
(50 mm)
t G BARS

G BARS 2" CLEA
(50 mm

~ ~ E G BARS

U V
s e
~O ~ ~

TYPICAL REINFORCEMENT DETAILS

GRATING CATCH BASIN REINFORCEMENT

NOTE

UNLESS OTHERWISE SPECIFIED, REINFORCEMENT FOR CURB OPENINGS
AND GRATING CATCH BASINS SHALL TERMINATE 2'~ (50 mm) FROM
FACE OF CONCRETE.

~
{

SIDE AND END
WALL STEEL

MAX G BARS

4' (1.2 m) 6" (150 mm) #4 O 10" (#13M O 250 mm)

8' (2.4 m) 8° (200 mm) #4 ~ 6° (~13M ~ 150 mm)

12' (3.5 m)10" (250 mm) #5 O 6" (~/16M ~ 150 mm)

FOR V > 12' (3.5 m) SEE PLANS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

309-2CATCH BASIN REINFORCEMENT
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SUPPORT BOLT AND FACE PLATE 4 1 /2" (120 mm) TOP SLAB

CURB LINE 7" 180 mm 3-#4 (13M) BARS x (W + 6" (150 mm))

1/4" (5 mm) R ,~ IN ADDITION TO REINFORCING
~ ~ 4" ) E STEEL PER APPLICABLE CATCH

E30 mm ~ 8, - BASIN STANDARD PLAN
FACE PLATE 3"

~8~
~''~ ~N

75 m

=
.-. •o . Q
o

•~, s- o ~~ .

,•O[

..

~~ O ~ ~ -~~ • O
~ 
a

~ 3~

' 

p".
p

~S
'o.p~• cv

o

~ 65'30C' v i~
-~ 4

°`
,~ ~ ' o a .. o ~

o
O____~~

~ ° 
'

\/

~`

~~/~Un Of

1

~ ~ ___

J__
—

~
RADIUS J~~

z~~ 1 1 4"
~ ~'~ ~ (30 mm)

~'I h
~

cv F HEX. NUTS
~ ~Q~ 1 1/8" (30 mm)

m~ 1/4" (5 mm ~`° HOLE IN PLATE
RADIUS

,;~~
~

3/8~~ (10 mm) ~ COUNTERSINK-1" (25 mm) OC ON
SUPPORT BOLT FOR SET SCREW. NONE REQUIRED FOR

,~a • CF LESS THAN 7" (180 mm). THREE REQUIRED
~. FOR 7" (180 mm) CF. ADD ONE COUNTERSINK FOR

°. ; ' EACH 1" (25 mm) OF CF MORE THAN 7" (180 mm).'o,. P~

B a .. 1" (25 mm) SUPPORT BOLT
o,' • .. a~o „ LENGTH = CF + 6" (150 mm)

• 0 ' ~ ` , ° ~ L~ A=18' FOR CURB BATTER LESS THAN 2:12
•o , o "~ ' =9' FOR CURB BATTER 2:12 THRU 4:12

o =AS SHOWN ON PLANS FOR ALL OTHER
• o

'~ CURB BATTER

T~

2"x3° (50 x 75 mm) SECTION LOCATE WELDS IN

-OPENING FOR CONCRETE LONGER SPAN

PLACEMENT 5/16° x 10° SEGMENT

INTERIOR FACE OF CATCH
FACE 3 EA

BASIN END WALL FACE PLATE PLATEm ~C

(6 mm)(50 mm)

~~ 3~4~~ E
~ (20 mm0)

_
N E

~ HOLE f o
1 3~4~~ ,--~ ~c ~

_~_ (20 mm) 5/8"x1 1/2" °0 ~ J—~- ^
E 12 ~
E

N E SQUARE
E

(16 x 38 m )~"~ M ~ ~ N ~
300 rrpm) HOLES CARRIAGE 

~
~
vQ°, - I ~ ~ BOLTS AND ~ ° ~ ~ rn

`-' HEX. NUTS `~~ I

°O ~ ANCHO

M M END ANCHOR 6"x3/8"x8" ~
~" (160 x 10 x 200 mm) 4" ~CHORSPLICE PLATE 2„ (100 mm 2°

(50 mm) JOINT (50 mm)

END DETAIL SPLICE DETAIL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROIAULGATED BY lHE
PUBLJC WORKS STANDARDS INC. CATCH BASIN FACE PLATE ASSEMBLY

STANDARD PLAN

~E~B°°~` «~""~",~,a~. AND PROTECTION BAR 310-3
REV. 1998. 2005, 2009
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SUPPORT BOLT AND FACE PLATE 150 mm ~6") TOP SLAB

CURB LINE 10 1/2' (265 mm)
SURFACE COURSE TO BE

6" 150 mm) IDENTICAL WITH ADJOINING
1 1 4° SPECIAL SIDEWALK AS SHOWN
(30 mm) ~ ~~4~ ON PLANSFADE PLATE S / 3^ \~ l5 mm~ R

NOTE:.
FaR DETAILS NOT SHOWN, SEE.. SHEET 1.

3°x3" (8Q x 80 rnm) F- Y T r -I

QPENING FOR CONCRETE
PLACEMENT

INTERIOR FACE OF CATCH
BASIN END WALL FACE PLATE

~ ~~
~~ 3 4 0

12~ (20 mm~)

o~ (300 mm~ 
NOLE

~ ~~¢~

~ (20 mm
SQUARE

~, ~ HOLES.

5f16" x 13 11/16"
{8 x 348 mm)
FACE PLATE. —

5/8"x1 1 /2"
(16x38m ~
CARRIAGE ~ ~
BOLTS AND
HEX. NUTS M

E
0
ao

LOCATE WELDS IN
LONGER SPAN
SEGMENT

–~--{4 EA

6 mm) (5D m ~

E

N~

END ANCHOR 9"x3/8°x8" ~,,
(230 x 1'0 x 200 mm)

SPLICE PLATE 2r 100 mm
Ef~ID 'DETAIL (5Q mm) ~o~NT

SPLICE DETAIL

E
a
+r✓

CHOR

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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SHEET 2 OF 6



FACE PLATE ANCHOF~S
i_ _.. ,--- , E

C10 m m) r "~

O O~' o f s o 'p Q, r .-.

~ ' P ~ '
Q = ~ C

'0,•00 ~. ~ o N ~~~•RN co

R O ,O ~ P ZO ,

1/2" (13 mm) ~ STEEL ANCHORS,
MAX 21" (525 mm) OC
ALTERNATE UPPER AND LOWER ANCHQRS AS SHOYVN

HOOK. ANCHOR — 4 1 ~2" 120 mm} TOP SLAB
..
~~~~ ~

(~10 mm) ~v

o p
. i~ a a p~ ~.4', ° e ar

a o ~ v a a~ E ,

o . 0 o °. - o
oM - . 0/N ~ o

P ~-

r~ ~—
~ ~~ 1/2" (13 mm)P1 x 8" (200 mm) STEEL ANCHORS

MAX 15° (375 mm) OC
ALTERNATE UPPER AND LOWER ANCHORS AS SHOWN

ROUND HEAD ANCHOR — 4 1 f2" (120 mm) TOP SLAB

o-•o 0_vo „

.' ~~~/~D

(6 mm) / \

1 /2" (13 mm)~ STEEL ANCHORS
MAX 21" (525 mm) OC
ALTERNATE UPPER AND LOWER
ANCHORS AS SHOWN

4 a .. ~ Q ; . $„ 
200 mmy- Q~- a 4v. o ... ,~.~ . , ~-G. O Q O.

3 ~, e o N
~.. ~. ~ o .

~) ~~ o ~o

r ~
(3S 8 a E

~~ ,

HOOK ANCHOR — 6" (150 mm) TOP SLAB

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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PROTECTION BAR AND SUPPORT BOLT(S~ WITH
ADJUSTABLE STIRRUPS) - TYPE A

END ANCHOR WITH SUPPORT BOLT WITH 3/4" (20 mm) DIA
COUPLING AND SET ADJUSTABLE STIRRUP PROTECTION BARFACE PLATE
SCREW ~ ~ (TYPICAL) END ANCHOR ~

dOWNSTREAM~~ ~ W
END OF BASIN ELEVATION
STANDARD FLATTEN BOTH ANCHOR ENDS TO PREVENT TURNWG
3/4" (20 mm) DRILL AND TAP HOLE AND INSTAL
STEEL PIE ~3/8" (10 mm)—NC x 1 /2" (13 mm)

~ SOCKET SET SCREW w f 3/Q 6° (5 m
/ ~ RE\ ESSED HEX HOLE M ~,

DRILL. -' ~J'
1 ~2" 73 mm) HC7LI
1 f4" B mm) DEEP

h ~~

(130 mm) ~ (130 mm)

PROTECTfON BAR
STD 3/4" (20 mm) STEEL COUPIJNG , p
TO FIT SNUG OVER ENTIRE LENGTH
(3~4,~ (20 mm) NPS THREAD) °•

END ANCHOR DETAIL
DOUBLE PROTECTION BAR DETAIL

~ • v, r qo .a:4o v,

~~ -Ao ~,
I ~ p

~ 1 />~a`°
~ ~`~ ~~~,.

a
~ ~

U ~J
a ~,~ / f

~m~ ~m SUPPORT
~ m 80LT

PROTECTION
BAR ! ~ ADJUSTABLE

~ i ~ STIRRUP

~ ~ ~,
S~ ~~

.p /

(27 mm)

~, ~ W ~
J~ I ~

' (32 mm

1/2" (13 mm} DI,

~. q ~ DRILL AND TAP HOLE AND INSTALL
~ r 3/8° (10 mm)—NG x 1/2" (13 mm)

' ° ̀~ ~~ '~ SOCKET SET SCREW WITH 3/16 (5 mm)
o ", ! s, ̀, ; ' RECESSED. HEX HOLE.
o~ P.v

~4 , `~ ; ~, o STIRRUP DETAIL
0

PROTECTION BAR &STIRRUP LOCATION

/4"
6 mm)

~C? v

n

(TYPICAL) m, ~

3/8" ,-.
(10 mmr~ 

E
3/8" ~
(10 mm)~

STANDARD PLANS. FOR PUBLIC WORKS CONSTRUCTION sTnNO,nRO Pv+ry

3~ O-`3
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PROTECTION BAR AND SUPP(
FIXED STIRRUP~S~ -

SUPPORT BOLT AND 
~~2^ (~3 mm) PIPFIXED STIRRUP (TYP)

1/2" (13 mm) 
COUPLING (NPT)

PIPE CAP FACE PLATE
(NPT}—~ rE'YE BOLT

w
c

m

v

~ ~

25 mm) sH

1
(150 mm)

ELEVATION

FACE PLATE

i ~~0~ o',~ ~ ~ ~

~ ~ ~+ p .

'~
\ 

F P
i~~o 

,;~
! \~~a~9s

,~
~.. per. 

°.

f ~~ . i~

' ~~ o ~'
f

1 ~
~"+

\~~

~/
~~ / 3/4" (20 mm)

\ ~~ i HOLE

5~8' (16 mm}
~! ~ EYE BOLT
~l WITH HEX NUTS
t
1

~ PROTECTION BAR

~ j

:,

P ' ~ C
O
' Q r

~' •. ~~ Q.

o • °~, p'

o~ `' ~ ,~' m, . 0 0

EYE BOLT DETAIL

TYPE B
3J4" (20 mmj ~ PRQTECTION

E BAR (2 SECTIONS MIN) THREADED
EACH END (1/2" (13 mm) NPT)

1 /2" (13 mm)
EYE BOLT PIPE CAP

(NPT)

6"
(150

FACE PLATE

q "q
o ~ p. > O e w

~~~'' •.. p p o ~. ' 4

~' - V

C4'a ~, s
v ~ r

~~~\~

4 / ~~~~,
6 mm)

I ~ 1 1 /8~~ (3D mm)
~ / HOLE~ ~

~ i~ .

mfi~

R=5/8"" X16 mm) ~

1/2~ (13 mm) DIA ! ~~ PROTECTION
FIXED STIRRUP /j ~ BAR

~ SUPPORT
~ BQLT

~ ~
. V o r /!

b ~/

~~
~ ~Q

'o . 9 ~J l
~ /• °•

,'.9~ 
a

STIRRUP DETAIL,

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

31 O- 3GATC H BASIN FACE PLATE ASSEMBLY AND PROTEC 110N BAR
SHEET 5 OF 6



1. ALL. PARTS SHALL BE STEEL, EXCEPT 5ET SCREWS, WHICH SHALL BE STAINLESS STEEL OR BRASS.
2. EXCLUDING SET SCREWS, ALL EXPOSED METAL PARTS SHALL BE GALVANIZED AFTER FABRICATION.
3. CURB FACE SHALL BE AS NOTED QN THE PLANS..
4. CURB BATTER SHALL BE 3:12 UNLESS OTHERWISE SPECIFIED.

FACE PLATE

5. FACE PLATE LENGTHS SHALL BE CATCH BASIN W PLUS 12° (300 mm) EXCEPT AS MODIFIED FOR
°A° CURB. OPENING CATCH BASIN AT DRIVEWAY".

6. WHEN THE LENGTH OF THE FACE PLATE 15 BETWEEN 22' (6.5 m} AND 43' (13 m), TWO SECTIONS
MAY BE USED. WHEN THE LENGTH EXCEEDS 43' (13 m), THREE SECTIQNS MAY BE USED.
SEC710NS SHALL BE SPLICED ACCORDING TO THE APPLICABLE SPLICE DETAIL. SPLICE SHALL
$E PLACED 1' (300 mm) FROM A SUPPORT BOLT.

7. WHERE CATCH BASINS ARE TO BE CONSTRUCTED ON CURVES, THE MAXIMUM CHORD LENGTH
FOR THE FACE PLATE SHALL BE SUCH THAT THE MAXIMUM PERPENDICULAR DISTANCE TO THE
TRUE CURVE SHALL NOT EXCEED 1" (25 mm). WHERE MORE THAN ONE CHORD IS REQUIRED, CHURO
LENGTHS SHALL BE EgUAL. CHORD .SECTIONS SHALL BE SPLICED ACCORDING TO THE APPLICABLE
SPLICE DETAIL (MOdIFIED TO FIT THE CHORD DEFLECTION) AND A SUPPORT 80LT SHALL
BE PLACED 1' {300 mm} FROM THE SPLICE.

8. ROUND HEAD ANCHORS FOR THE FACE PLATE SHALL 8E NELSON H-4F SHEAR CONNECTOR, KSN
WELDING SYSTEMS DIVISION SHEAR CONNECTOR QR EQUAL.

.SUPPORT BOtT

9. 'SUPPORT BOLTS ARE REOUIREQ WHEN THE LENGTH OF THE CATCH BASfN OPENING IS 7' (2 m) OR
GREATER, AND SHALL BE EVENLY SPACED ACROSS THE OPEN6NG. SPACING SHALL NOT BE
LESS THAN 3~-6° (1 m) ON CEPITER MOR GREATER THAN 5' {1.5 m) ON CENTER.

T15 RRUP

10. FOR TYPE A, MATERIAL SHALL BE CAST STEEL..

PROTEC110N BAR.

1L TYPE A SHALL BE USED UNLESS dTFiERV~SE SPECIFIED.
12. FOR TYPE A, THE. BAR SHALL BE CUT TO FIT IN THE FIELD. WHEN "W° IS OVER 21' (6 m), THE

PROTECTION 'BAR SHALL CONSI5T OF 2 OR MORE SECTIONS. A SPECIAL CONNECTOR BETWEEN
THE PROTECTIQN BAR. PIECES SHALL CONSIST OF A 5" (125 mm) LENGTH OF STANDARD 3f4"
(20 mrn) PIPE WITH STANDARD COUPLINGS FULLY THREADED ONTd EACH END DRILLED AND
TAPPED FOR A SQCKET SET SCREW A5 DETAILED FOR THE DOWNSTREAM END ANCHOR.

13. FOR TYPE B, THE BAR SHALL BE TWO PIECES. TW0 EYE 80LTS .AND A WELDED STIRRUP ON
EACH SUPPORT BOLT ARE REQUIRED.

14. NUMBER OF PRdTECTIQN BARS AND LOCAl10NS ARE AS' FOLLOWS:

MAXIMUM CURB FAGS, INCHES (mm)

6" 7" 8" 9" 10" 11" 12~~ 13" 14" 15° 3B" 17" 1$••
(1~0) (175) (200) (225) (25a) {275) (300) (325) (350) (375) (400) (425) (450}

Q:12 0 0
3.5" 3.5" 4.5" 4.5" 4.5" 5.5" 3.5" 3.5" 4.5" 4.5" 4.5"
(90) (90) (115) (115) (115} (140) (90) (90) (115j (115) (115j

~
1:12 ~ 0

3.5" 3.5" 4.5" 4.5° 4.5" 5.5" 3.5° 3.5" 4.5" 4.5" 5.S"
,1, (90) (90) (11.5) (115) (115) (140) (90) (90) (115) (115) (140) o

a 3.5° 3.5" 4.5" 4.5" 5,5° 3.5" 3.5" 4.5'~ 4.5" 5.5" 5.5" z
m 2:1.2. 0 0 t~4) (90) {115) (115) (140) (90) (90) (17.5) (115) (140) (14d) ~

~ 3.5° 3.5° 4.5" 4.5" 5.5" 3.5" 4.5" 4.5" 5.5" 5.5" 4.5° ~
v 3:12 0 0 (g0) {90) {11:5) (115). (14-0) (90) (115) (115) (140} (1.40) (115) ~

4:12 0
3.5° 3.5" 4.5° 4.5° 5.5" 3.5° 3.5" 4.5" 4.5° 5.5" 4.5° 4.5"
(9fl) (90) (115) (115) (T40) (90) (9Q) (115) (.115) (1:40) (11:5) (115)

0 ~ 1 ~ 2* ~ 3~

NUMBER OF PROTECTION BARS

FOR OTHER CURB FACE OR 6ATTER SEE PLANS
* TYPE A PROTECTION BAR ONLY

STANDARQ PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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1 3 4" 1 NGTeAND3STANDARD WASHER ONmEACH END S0~
(45 mm THAT SPACES BETWEEN OUTSIDE BARS AND E

FRAME ARE EQUAL 5 8° (1fi.5 mm) EACH SIDE. ~ E
E AFTER ASSEMBLY, PEN ~}iREADS TO HOLD n
E NUTS TIGHT 3~ N '~ E
v A 75 mm) vin

~1 ~n J v

EB~

rn

~~

~ X

X v1

i~ n
x

x
M O
x

J v

1/4~ INTERIOR
mm) SPACERS

'~

c: E

3~ ~ E

(75 mm) n °~

C

L 3 1/2°x3°x3/8'x40 3/8° (TYP)
(L89x75x10x1D26mm)

PLAN

41 3/8° (1051 mm)

40 3/8° (1026 mm)
E

~E 133 4°

~~ ~ ~ (350 mm)

20-12.7 mmx89 mmx1016 mm
(1 /2x3 1 /2°x400 BARS—

SECTION B-B

B

E
., E

EC~
C

`v ~ ̀a '
n ..

d
—f N

T

mm) (64~mm)

1/2°x8° (13 mmx200 mm) BOLTS
WITH NUTS AT CORNERS OF BASIN

SECTION A-A

3/4°

(19 m

~ —

f~
STANDARD 13 mm(1 /2) PIPE

SPACERS INTERIOR SPACERS

BOLT(S3 (TYP)

M 5x18.9
(M 127x28.

ELEVATION

CENTER SUPPORT ASSEMBLY

1 5 8' 3~q.• ~ E(41 mm 5 8, (19 m n

(16 mm)

of EN ~
5/16' ~ ~

(8 mm) R N ~M ~

i)

13 mm
(1~2") R (TYP)

END SPACERS

~ E
~~
N v

SECTION C-C

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATID BY THE
PUBLIC FRAME AND GRATING FOR STANDARD PLAN

WORKS STANDARDS, INC,
GREENBOdC COMMITTEE

1984 CATCH BASINS 311- 3
REV. 1993, 1996, 2009
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NOTES:

1. ALL PARTS SHALL BE STEEL, EXCEPT THAT END SPACERS MAY BE CAST IRON.

2. ALL PARTS SHALL BE GALVANIZED AFTER FABRICATION, EXCEPT THAT GRATINGS SHALL BE
ASSEMBLED AFTER COMPONENT PARTS ARE GALVANIZED.

3. ALL DIMENSIONS ARE FINISHED DIMENSIONS AND INCLUDE GALVANIZING.

4. ALL BOLT HOLES SHALL BE 5/8" (16 mm) DIAMETER.

5. ALL THREADS SHALL BE NATIONAL COARSE SERIES (NC).

6. CENTER SUPPORT ASSEMBLY REQUIRED WHEN TWO OR MORE GRATINGS ARE SPECIFIED ON
PLANS.

L = 64" (1626 mm) FOR CURB OPENING CATCH BASIN WITH GRATINGS) AND DEBRIS
SKIMMER (SPPWC 301).

L = 44° (1118 mm) FOR CURB OPENING CATCH BASIN WITH GRATINGS) (SPPWC 320.)

L = 36° (914 mm) FOR CURBSIDE GRATING CATCH BASIN (SPPWC 303).

L = 36" (914 mm) FOR GRATING CATCH BASIN-ALLEY (LONGITUDINAL) (SPPWC 304).

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

311-3FRAME AND GRATING FOR CATCH BASINS
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3/4° (2d mm} QIA
PICK HOLE\

2 " x 1 "
(50 mm x 25 mm) DI OND~
MAT t/8" (3 mm}
DEEP

INSTALLATION ~ /
LOCK W G
DEVICE

DRILL AND TAP HOLE AND INSTALL
3/4"x11 /4" 20mmx32mm)
STAINLE55 ST~EL SOCKET SE7
SCREW WITH 3j8" (td mm)
RECESSED HEX HOLE ALL
THREADS TO BE NC ~

~ AGENCY DESIGNATED
INSCRIPTION. ALL E

3~ LETTERS 1" (25 mm) E
(75 mm HIGH ,~

\ v

J~/ ~ INSTALL/'1 a ,~~` ` LACKING
/ X22 ~ DEVICE

A

~~
14" (350 mm £0

PLAN

0

m

•p.~: 4.

o'• :::

:D~.'CL

o•.e-

CKING DEVICE

(3 mm)

~1~8"
( mm) R

. 1 f e • 1 f i •
~/ //.~v ~v/liiii r r ~~

w

• •

/~

-
.- .- ~i

~ - -

FINISHED ~~~~~J[
SURFACE ~\

5~8" 16 mm) R
GAP i RIM OF COVER
OPPOSITE PICK HOLE

BOTTC?M OF MANHOLE COVER

DETAIL "B"

OUTLINE WHERE
RIB JQINS f21M-

OUTLINE WHERE
RIBS JOIN

~~ (10 mm~
SAME ANGLE
THROUGHOUT

DETAIL "C"

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTIQN

PRWAULGk7ID BY THE
PUBLIC WatKS STANDARDS INC. CATCH BASIN STANDARD PLAN

`~~1BO0M °~""'~1984 MANHOLE FRAME AND CaVER 312-4
REY. 1993. 199fJ. 2009. ZOtt
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NOTES

1. THE CAST IRON USED SHALL CONFdRM TO ASTM A48M GLASS 356.

2. THE FRAME AND COVER SHALL BE COATED WITH ASPHALTUM (~R
BITUMINOUS PAINT AFTER TESTING AND INSPECTIQN.

3~ FOUNDRY IpENTIFYING MARK, HEAT AND DATE SHALL BE EAST ON
THE BOTTOM OF THE COVER AND 4N THE INSIDE OF THE FRAME.

4. IMPORTED COVERS ANd FRAMES SHALL HAVE THE COUNTRY OF ORIGIN
MARKING IN COMPLIANCE WITH FEDERAL REGULATIQNS_

5. WEIGHT OF FRAME SHALL BE 30 PQUND~ {15 kg). WE(GHT OF COVER
SHALL BE 85 POUNDS (40 kg). ACTUAL WEIGHTS SHALL 8E WITHIN
A RANGE OF 95~ TO 11Q9o.

6, THE MANHOLE FRAME AND CQVER SHALL BE 1NSPECTE[7 BY THE ENGINEER
PRIOR TO SHIPMENT TO THE WORK SITE. ACCEPTA~JCE W(LL BE INDIGATEd
BY THE AGENCY'S MARK.

7. AGENCY INSCRIPTION SHALL BE AS SPECIFIED QN THE PLANS aR
SPECIAL PROVISIONS.

STANDARD PLANS FOR PUBLIC WORKS 'CONSTRUCTION STANDARD PLAN
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CASE A

2' soo mm
WHERE NO EXST GUTTER

CURB FACE

~A
r ~ CURB OPENING

WD I CATCH BASIN——
I I B
I I r~

PLAN

POINT A POINT B POINT S POINT D

~ POINT E ~PO~ E S~A/Gyl ~q~~tiT
~ R/p~E GRADE '~~~~.yG,QgO ~ 

~~
S~P~G~OG~ ~ 

I F~

POINT F POINT G

A 

~

N K L N

I FLOW

~-

— —

F~~W I OPEN

_ —

--
POINT A

POINT D PROFILE
p01NT B POINT C

r ~ CURB OPENING

CASE B i W~~ 
CATCH BASIN PLAN

~ ~ ~

POINT A G~P~F, POINT B 
POINT C ST,Qq 

POINT D

_ POINT E ~~ y ~ Gyp, _ _
~~P~~P~~~c, q~~~~ ~~O ~

F

POINT F ~ POINT G

N L L N

F~ I I F~ — —

POINT A 
OPEN 

POINT D
POINT B 

POINT C PROFILE

SECTION A—A

w

J ~I J> ~ >

.' .. •~ ~.
6• • ~ .. .. d .. Q

'4 .i .

SECTION B—B SECTION C—C

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBIJC WORKS STANDARDS LNG

GREENBOOK COMMITTEE
1D84

LOCAL DEPRESSIONS AT CATCH BASINS 313- 3
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C W D
CASE C 

CURB—SIDE ~ ~ CURB—OPENING PLAN.
GRATING CATCH BASIN w/
CATCH BASIN GRATING

— —~ --

POINT A POINT B POINT D

POINT E 
I POINT C

— ~ --

STRq~~HT
STRA~~vA`LEY 

DE 

VALLEY ~RA~E

POINT F LAC 
POINT G

N L ~ L N

D

GRATE OPEN
POINT D PROFILEPOINT A p01NT B

POINT C

D r~

CASED ~----------~ CURB OPENING PLAN
~ yelp ~ CATCH BASIN

POINT A POINT B POINT C ST POINT D

POINT E GRATING MANHOLE R~~c
& DEBRIS J IN STREET `~~~~ry~)pg0 ~
SKIMMER F`

POINT F 
STRAIGHT GRADE POINT G

N K ' v~`LLEY L N

LSD
GRATE OR MANHOLE

OPEN
— POINT D 

PROFILEPOINT A
POINT B 

POINT C
w
U
Q
~ _ ~-.

+ GRATING iv E ~

~ MANHOLE ~ ° w
v ~ J

Q

~ ~ •~

d ..

A • '• ~ ~

a

SECTION D-D SECTION E-E

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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r I ~ CURB OPENING

C A S E E I WD I CATCH BASIN

cr-~ j ~ j P LA N

POINT B
POINT C

POINT E LAC STRAIGHT GRADE
VALLEY

K K

CASE F

STRAIGHT GRADE
VALLEY

_____~

WDCURB-SIDE ~.--y
GRATING
CATCH BASIN

~~

POINT

~C
PLANCURB-OPENING

CATCH BASIN w/ STRAIGHT GRADE
GRATING _VALLEY

POINT C

POINT E

POINT P POINT R LAC

K K

nnc--r n

STRAIGHT GRADE
— — — — 

VALLE~

--------

Wp

POINT C'

POINT B MANHOLE
POINT E J IN STREET

POINT P POINT S
K GRATING

& DEBRIS
SKIMMER

POINT B (CASE F AND G)

POINT B (CASE E)-

~C
CURB OPENING PLAN
CATCH BASIN

STRAIGHT GRADE
VALLEY — — — —

OPEN

POINT C (CASE E AND G)-

POINT C (CASE

PROFILE
CASES E, F, G

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

313-3LOCAL DEPRESSIONS AT CATCH BASINS
SHEET 3 OF 4



NOTES:

1. ALL EXPOSED EDGES SHALL BE ROUNDED TO A 1/2" (15 mm) RADIUS.

2. THE CURB FACE AT POINTS A AND D SHALL BE THE NORMAL CURB FACE OF THE ADJACENT CURB.
AT POINTS B AND C, THE CURB FACE SHALL BE THE NORMAL CURB FACE OF THE ADJACENT CURB
PLUS H. (SEE APPLICABLE CATCH BASIN STANDARD PLAN.)

3. IN EXISTING STREETS WHERE NO PAVEMENT RECONSTRUCTION IS SPECIFIED ON THE PLANS,
THE ELEVATION OF THE OUTER EDGE OF THE LOCAL DEPRESSION SHALL MEET THE FINISHED
STREET SURFACE.

4. IN NEW STREETS OR IN EXISTING STREETS WHERE PAVEMENT RECONSTRUCTION IS SPECIFIED ON THE
PLANS:

THE ELEVATIONS OF POINTS F AND G SHALL BE SET H1 HIGHER THAN THE GUTTER FLOW LINE
ELEVATIONS AT POINTS A AND D, RESPECTIVELY.

THE ELEVAl10NS OF POINTS P AND R SHALL BE SET H2 HIGHER THAN THE GUTTER FLOW LINE
ELEVATIONS AT POINTS B AND C, RESPECTIVELY.

THE ELEVAl10N OF POINT S SHALL BE SET H2 HIGHER THAN THE ELEVATION AT THE NEAREST GUTTER
FLOW LINE.

WHERE THERE IS NO GUTTER ADJACENT TO THE LOCAL DEPRESSION, THE ELEVATION OF POINT E
SHALL BE SET H3 HIGHER THAN THE ELEVATION AT THE NEAREST TOE OF CURB.

H, H1, H2 AND H3 SHALL BE AS NOTED ON THE PLANS.

G = 24" (600 mm)

K = 5'-0" (1500 mm)

L = 6'-0" (1800 mm)

M = 4~-0° (1200 mm)

N = 5'-0" (1500 mm)

Wp =CATCH BASIN W FOR SINGLE CATCH BASIN OR DISTANCE BETWEEN EXTREME ENO WALLS FOR
MULTIPLE CATCH BASINS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

313-3LOCAL DEPRESSIONS AT CATCH BASINS
SHEET 4 OF 4



DETAIL "~ 5'-6" (1.65 m) MAX
CB REINFORCEMENT "Y" 21" (525 mm) MIN
PER SPPWC 300 N E 4 ~ gyp°

~ ~#13M ~ 250 mm) EACH WAYN
JOIN ~ ~ OPENING PER

- SPPWC 310

CUTS EIRT ~ - 12" (300 mm) MIN
t 2 - E

EXISTING - ~ No =t `' LD
~Z oREINFORCEMENT - ~,

~
10" (250 mm) WIDE x 12" (300 mm

N~JOIN "~'~ ~v 50 DEEP BEAM WITH 2-#13M (#4) TO

OPTIONAL

mmo AND BOTTOM AND #2 ~ 12°
t 3 (#10M ~ 300 mm) ~fiIES OC

CONSTRUCTION t 3 ~4 m 10" (#13M ~ 250 mm)
JOINT t b=2~-6° ~ {

750 m )MIN. ~4 ~ 10° 13M ~ 250 mm)
WITH 12" 00 mm) BEND

4x4xW13 ~ CONNECTOR PIPE

~(100x100xW19) (GALV) NOTES:LENGTH = WIDTfi OF
OPENING PLUS 6" (150 mm). UTILITY LOCAl10N AND TYPE
3" (80 mm) BEARING EACH END SHOWN ON THE PLANS.

SECTION
EXISTING OR NEW 1/4° (10 mm) R E STEEL BEAMREINFORCEMENT ~ INSIDE FACE 3" 75 mm 

~\~ OF CB ~ 4.

~ ~13M ~ 100 OCo~
1/2" (15 mm) 0 x 6° (150 mm) ~~

mm)
~~4p TYP co~ 2" (50 mm) RANCHOR AT MIDSPAN AND

~ 24" (600 mm) CENTERS (0 mm) o

EACH SIDE ANCHORS MAY
4~ ~ 1z~ 

~ CONCRETE PIER
BE SHORTER ON BACKSIDE
OF REAR BEAM. SEE NOTE 7

9° 4°) SUPPORTS, SPACE
(10 mm (100 mm O 300 mm) AS NECESSARY;

25 mm 100 mm MAX 2.1 m (7'-0")
3/8" (10 mm) PLATE

DETAIL "A" SECTION X—X

CASE 1
CATCH BASIN MODIFICATION

WITH REAR CULVERT ENTRANCE
ANDfOR ENTRANCE PROJECTION

STREET OR LD SURFACE
INSIDE WALL WALL

E = STEPS 3/4" (20 mm)0
+ GALVANIZED

a _ - v r-- ---- --~ SAFETY BAR*
E

~ t =2'-6° 750 mm t ~ i ~ ~ E FLOOR
4~

m ,~,

~PETT~
FROM ALL
DIRECTION

0 m ~ SLAB

W 4° I ,,a~~~ EDGE OF ~
a 100 OUTLETC m `" I ~

3• ~ ~I ~
UTILITY ~ ~ _ '~~' ~

(75 R
~

mm) ~ ~ ~ OUTLET

~ ~
POUR L~J

L____ __^ J SECTION I-I

AGAINST

E

UNDISTURBED `O io 0 3/4" (20 mm) DIA E *NOTE:
EARTH GALVANIZED ~ SAFETY BAR SHALL BE

18°
~

2° 50 mm) SAFETY BAR* ~
o
0 3/4" (20 mm) DIA GALV,

OPTIONAL SUBGRADE 4 0 mm) :. HOT-ROLLED STEEL
MIN PLAN CONFORMING TO ASTM A36M

SECTION

CASE 2
CATCH BASIN MODIFICATION
TO AVOID EXISTING UTILITY

(A36)

CASE 3
SAFETY BAR FOR DROP
OUTLET CATCH BASIN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROAAULGATED BY 7HE
PUBLIC WORKS STANDARDS INC. MODIFICATIONS FOR SIDE STANDARD PLAN

GREENBOOK COMMITTEE
1892 OPENING CATCH-BASIN 314-3

REV. 1993, 1996, 2009
SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. MODIFICATIONS ARE TO BE USED AS .REQUIRED BY THE
PLANS. ANY ADDITIONAL CHANGES ARE SUBJECT TO THE
APPROVAL OF THE ENGINEER.

2: DETAILS NOT SHOWN SHALL BE PER THE APPLICABLE CATCH. BASIN
STANDARD PLANS.

3. REFER TO THE PLAMS .FOR DETAILS OF THE UTILITY
ANQ CULVERT.

4. INTERFERING PORTIt~NS OF EXISTING CULVERTS SHALL BE REMOVED
ON ALINE NORMAL TO THE CULVERT CENTER .LINE AND A PORTION
OF THE CULVERT RECONSTRUCTED IF REQUIRED. SAWCUTTING
SHALL BE USED TO PROVIDE A NEAT JOINT ON THE EXPOSED
SURFACE ANa TRANSVERSE STEEL SHALL BE RETAINED..

5. PLACE STEPS 1N END WALL OF CATCH BASIN UNLESS OTHERWISE
SHOWN.

6. WHEN REINFORCEMENT JS REQUIRED BY SPPWC 309, IT
SHALL BE PLACED TO THE CONFIGURATICEN QF THE MODIFIED BASIN.
IF ANGLE. A EXCEEDS 45'' THE SLOPING PORTION OF THE INVERT
SHALL B~ REINFORCEQ AS THE REAR WALL. LENGTH OF BARS SHALL
BE INCREASED AS NECESSARY.

7. ELECTRICALLY WELDED STUDS 1 /2" x 8° (15 mm x 200 mm), NEL50N H4F
OR EQUAL MAY" 'BE USED 1N LIEU dF THE DEFC?RMED BAR ~4NCHORS.
fF THE TAP SLABS OF THE CATCH BASIN AND THE CULVERT ARE:
NOT W THE .SAME PLANE THE ANCHORS ON THE CULVERT SIDE
SHALL BE OMITTED..

8. THE FOLLOWING SPPWG ARE WCORPORATED HEREIN:

300 CUR$ OPENING CATCH BASIN
308 MONOLITHIC CATCH BASW CONNECTION
309 CATCH BASIN REINFORCEMENT'
310 CATCH BASfN FACE PLATE ASSEMBLY

AND PROTECTION BAR
312 CATCH BASIN MANHOLE FRAME AND COVER
635 STEEL STEP
636 PQLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

314-3
SHEET 2 OF 2

MODIFICATIONS FOR .SIDE
OPENING CATCH-B AS1N



F 0~ F OPTIONAL OUTSIDE

EQGES TO BE 
EDGE OF CONCRETE

ROUNDED TO

D BARS I B 3" (75 mm) R

3" (75 mm) OC

- --- 

r

P#3(#10M) 11E BA ~ ~ R=ID OF 'SPUR ~ ~C
4-~S(#19M), E BARS/

+
~

3~-3° (975 mm) LANG,
~

L JSEE NOTE 2 4- #4 13M~ H
~

D BARS _ —#3(#10M) TIE BAR
4'-0

BARS -0
(900 mm) LONG

3° (75 mm) OC,
SEE NOTE 9 ~ ~ 3-#4 ~13M) J BARS 4'-8° (1.2 m)

(1.4 m~ LONG 3° (75 mm) OC
CONTINUOUS. ADDI110NAL DETAIL "N~~

F ~2 F BARS 6" {150 mm) OC
TO INSIDE EDGE ~ RINGS AND COVER NOT SHOWN)

PLAN 
OF MANHOLE, SEE NOTE 2 (SEE NOTE 1)

(SHAFT NQT SHOWN)

MANHOLE FRAME
STREET AND COVER PER
GRADE SPPWC 630

24" (61D mm)

MANHOLE SHAFT

W EZ

(125* mm x 50 m J 
E ~ PIPE SEAT LEVEL,

SEE NOTE B
~PER SPPWG 324 PIPE SEAT ~ ~ ~I

3'-0" (900 mm E BARS W tL N ~
~ E BARS

TIE BARS
N v

STEPS I~ 75 mm
f11E BAR —i

5" 125 mm~

~ ~o I D BARS ~
S 7-4' -4' ('P

a

F F J BARS P I 2'

ROUND EDGES ~ 0 mm 700 m
TO 3~ (75 mm) R SPRING UNE

4(13M) 'O 18"
50 mm~ OC BO

~~ .ELEVATION ~'- GRADE POINTS, ~

WRYS TO BE USED ~ APPLIES AT SEE NOTE 4
WHEN Dz IS 60" THIS PANT
(1500 mm~ OF~-6VER~ SECTION B—B

SECTION A-A

CONCRETE RINGS STREET GRApE

PER SPPWC 324 E 5"x1" (i25 mm x 25 mm)
RING SEAT

OMIT THIS ~'y, H BARS
STEP IN
PAVED o ~ SEE TABLE
STREETS m`'' VARIABLE

H ~' S s•BARS '^ 50 mm

6" (150 mm ~ ~- `~ ` E BARS

16" (400 mm) FOR _ 6 #3 or #4 (10M)
~ {~ m ~FPAVED STREETS, F TIE BARS

2'-2" (650 mm) FOR
UNPAVEQ STREETS J BARS

ROUND
EDGES
TO 3°
(75 mm) R

SECTION G-C

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 1HE MANHOLE P I P E~ TO—PIPE STANDARD PLAN
PUBIJC MbRKS STANDARDS INC.

~~"~°" ~'~"~,~z MAIN UNE ID=36" (9C1a mm) ~R LARGER 320-2~. ,~. z~ _
SHEET 1 OF 4USE WITH STANDARD SPECIFICAl10NS FOR PUBLIC WORKS CONSTRUCTION



TABLE. OF VALUES FOR F
D2 F

36" 900 mm 6 1 2" 165 mm
39" 975 mm 7" 180 mm
42" 1050 mm 7 1 2" 190 mm
45" 1 i 25 mm 7 3 4" 195 mm
48" 12Q0 mm 8° 205 mm
51" 1275 mm 8 1 2" 215 mm
54'° 1350 mm 9" 23Q mm
57" 1425 mm 9 1 4" 235 mm
60 1X00 mm 9 1 2°' 240 mri-~
63" 1575 mm 10" 255 mm
66" 1650 mm 10 1 4" 260 mm
69" 1725 mm 10 3 4" 275 mm
72" 1800 mm 11" 280 mm
78° 1950 mm 11 3 4" 300 mm
84~' 2100 mm 12 1 2" 32'0 mm
90" 2250 mm 13 1 4" 335 mm
96" 2400 mm 14" 35~ mm
1D2" 2550 mm 15 1 2" 395 mm
i OS" 2700 mm 16" 405 mm
114"
120"

(2850 mm)
3000 m m

16
17°

1 /2"
430

(420
m m

mm)

126" 3150 m m 17" 430 m m
132" 3300 mm 17 1 2" 445 mm
138" 3450 mm 17 1 2" 445 mm
144" 3600 mm 18" 455 mm

TABLE OF 'VALUES FOR M SEE NOTE 1
PAVED STREET UNPAVED STREET

SECTION MAX MIN MAX MIN
A-A 2'-1~ 1 2" 867 mm 3'-~" 160 mm
C-C 11" (282. mm 8 1 2" 217 mm 16'~ 410 mm 15" 380 mm

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

320-2MANHOLE PI E-TQ-PIPE.
MAIN LINE ID = 36" 900 mm) OR LARGER SHEET 2 OF 4



NOTES

1. WHEN DEPTH M FROM STREET GRADE TO THE TOP OF THE BOX IS LESS
THAN 2'-10 1/2" (867 mm) .FOR PAVED STREETS OR 3'-6" (1060 mm) FOR
UNPAVED STREETS, CONSTRUCT MaNOLITHIC SHAFT PER SECT]ON C-C AND
.DETAIL "N". SHAFT FOR ANY DEPTH OF :MANHOLE MAY BE CONSTRUCTED
PER SECTION C-C. WHEN DIAMETER D~ IS 48" (1200 mm) OR LESS, CENTER
OF SHAFT MAY BE LOCATED PER NOTE 2.

2. CENTER OF MANHOLE SHAFT SHALL BE LOCATED OVER. CENTER LINE OF
STORM. DRAIN WHEN DIAMETER C3~ IS 48" (1200 mm) OR LESS, 1N WHICH CASE
PLACE E BARS SYMMETRICALLY AROUND SHAFT AT 45' WITH CENTERLINE
.AND OMJT J BARS.

3. LAND P SHALL HAVE THE FOLLOWING VALUES UNLESS OTHERWISE SHOWN.
ON THE PROJECT DRAWINGS:
A. D2=96" (2400 mm) OR LESS, L=5'-6" {1.7 m), P=5" (130 mm)
B. Dz OVER 96" (240 mm), L=8'-0" (1.8 m), P=8" (210 mm)
L MAY BE INCREASED OR LOCATION OF MANHOLE SHIFTED TO MEET PIPE
.ENDS. WHEN L GREATER THAN THAT SHOWN A80VE 1S SPECIFIED, D BARS
SHALL BE CONTINUED 6° (150 mm) OC.

4. STATIONS OF MANHOLES SHOWN ON PLANS APPLY AT CENTERLINE OF
SHAFT. ELEVATIONS ARE SHOWN AT CENTERLINE OF SHAFT ANQ
REFER TO THE PROLONGED INVERT GRADE LINES.

5. REINFORCEMENT SHALL CONFORM TO ASTM A 615M, GRADE 300 (ASTM A 615,
GRADE 40), AND SHALL TERMINATE 1 1/2" (40 mm) CLEAR OF CONCRETE
SURFACES UNLESS OTHERWISE SHOWN.

6. FLOOR OF MANHOLE SHALL BE STEEL TROWELED TO SPRfNG LINE.

7. BODY OF MANHOLE SHALL BE POURED IN ONE CONTINUOUS OPERATION
EXCEPT THAT A CONSTRUCTION JOINT WITH A LONGITUDINAL KEYWAY MAY
BE PLACED AT SPRING LINE.

8. THICKNESS OF THE DECK SHALL VARY WHEN NECESSARY TO PROVIDE A
LEVEL SEAT BUT SHALL NOT BE LESS THAN THE TABULAR VALUES FOR F
SHOWN ON SHEET 2.

9. D BARS SHALL. BE #4 (#13M) FOR D X39" (975 mm) OR LESS, ~S (#16M) FOR
D2= 42„ (1050 mm) TO 84" (2100 mm) INCLUSIVE AND #6 (#19M) FOR
D2= 90 (2250 mm) OR OVER.

10. CENTERLINE OF INLET PIPE SHALL INTERSECT INSIDE FACE OF CONE AT
SPRING LINE UNLESS OTHERWISE SHOWN.

11. STEPS SHALL CONFORM TD SPPWC 635 OR 636. UNLESS OTHERWISE SHOWN,
STEPS SHALL BE UNIFORMLY SPACED 14" (350 mm) TO 15° (375 mm) OC.
THE LOWEST STEP SHALL NOT 8E MORE THAN 24" (600 mm) ABOVE THE INVERT.

12. THE FOLLOWING CRITERIA SHALL BE USED FOR THIS MANHOLE:
A. MAIN LINE. = 36" (900 mm) INSIDE DIAMETER OR LARGER. EXCEPT IF THE MAIN

LINE RCP DOWNSTREAM OF MANHOLE IS 36" (900 mm) TO 42" (1050 mm)
INSIDE DIAMETER AND THE MAlhl LINE RCP UPSTREAM IS 33" (825 mm) OR
LESS SP'PWG 321 SHALL BE USED.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD Pv~N

320-2MANHOLE PI E-TQ-PIPE '/~

MAIN LINE ID = 36" 900 mm OR L/1RGER SHEET 3 OF 4



8. THE DUTSfDE DIAMETER OF THE LATERAL. MUST BE LESS THAN OR
EQUAL TO 1 J2 THE fNSIDE DIAMETER OF THE MAIN LINE. IF THE
UPSTREAM AN'D QOWNSTREAM DIAMETERS OF THE MANHOLE ARE NQT
THE SAME, THE GOVERNING IN51DE DIAMETER OF THE MAIN LINE
SHALL BE CONSIDERED Ta BE THAT WHERE THE EXTENDED
CENTERLINE OF THE LA-fERAL ENTERS THE MANHOLE.

C, IN NO INSTANCE SHALL THE INSIDE DIAMETER OF THE LATERAL TO
THE MANHOLE BE GREATER THAN 30" .(750 mm).

13. MANHOLE FRAME AND COVER. SHALL CONFORM TO SPPWC 630
UNLESS OTHERWISE SHOWN;

14. MANHOLE SHAFT SHALL CONFORM TO SPPWC 324 UNLESS
OTHERWISE SHOWN.

15. WHERE A MANHOLE SHAFT — 36i' (900 mm} WITHOUT REDUCER IS SPECIFIED
REFER TO SPPWC 326;

16. WHERE A PRESSURE MANHOLE SHAFT — WITH ECCENTRIC REDUCER IS
SPECIFIED REFER TO SPPWC 328.

f7. WHERE A PRESSURE MANHOLE SHAFT — 914 mm (36") WITHOUT REDUCER IS
SPECIFIED REFER TO SPPWC 329.

18. THE FOLLOWING SPPWC .ARE INCORPORATED HEREIN:
324 MANHOLE SHAFT — WITH ECCENTRIC REDUCER
326 MANHOLE SHAFT — 36" {'900 mmj WfTHOUT REDUCER
328 PRESSURE MANHOLE SHAFT —WITH E~GENTRIC
329 PRESSURE .MANHOLE SHAFT 36" (914 mm) WITHOUT REDUCER
630 24" (61 d mm) MANHOLE FRAME AND CQVER
633 36" (914 mm) MANHQLE FRAME AND COVER.
63S STEEL STEP
63fi POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WQRKS CONSTRUCTION STANDARD PLAN

320-2MANHOLE PI E-TO-PIPE
MAIN LINE ID = 36~ 9Q0 mm OR LARGER .SHEET 4 ~F 4



..

~ B
o ~~ EDGES TO BE ROUND

~ ~ TO 3° (75 mm) R
F-

E

m E^~ % ~AA
J

R = I D
OF SPUR t

6" (150 mm)
_ MIN

~ ~ _ _ ~ ALL STEEL REINF ~4
0 4' (~13N 0 100 mm)E ~

~g ~

~ ~~■

1/ ~.

~~
~~~

!~

DETAIL "N" PLAN
B (RINGS AND COVER NOT SHOWN)

PLAN
(SHAFT NOT SHOWN)

STREET GRADE MANHOLE FRAME CONCRETE RINGS
AND COVER PER PER SPPWC 324

24,
SPPWC 630 

OMIT THIS STEP
~ 610 mm IN PAVED STREETS ~

.. MANHOLE
E ~ SHAFT PER 9" (225 mrrt~—~

SPPWC 324 16" (400 mm) FOR
$ W E PAVED STREETS,

~ E 3'-0" (900 mm) 2~-2~ X650 mm)
~ STREETS FOR UN- ~^

PAVED STREETS
— 5'

__ (125 mm)
5"x2" (125 mm x 50 mm) PIPE SEAT

T~ o T -6 1050 m ROUND EDGES
OF INLETS

.~
~_ ~ 

125 mm
_

ROUND EDGES
~

1 2~
15 INLET ELEVATION

APPLIES AT THIS
POINT

SECTION A-A

STATION LINE 3'-0° (900 mm)

8° (200 mm)

STEPS
T 18° (450 mm)

~ 3' (75 mm)

~ = N.n

4' (100 mm) ~ I L+2T-8" L2 0 mm ~ 4" (100 mm)

~ 8° (200 mm)
8° (200 mm

OPTIONAL BOTTOM GRADE POINTS,
SEE NOTE 5

SECTION B-B

STREET GRADE
'x1'

(125 x 25 mm)
RING SEAT

ww
~ ~m

Q

N

w W

E m p
°o = ~ Z

v Qw

~n v ~
5

SECTION C-C

TABLE OF VALUES FORM SEE NOTE 1

PAVED STREET UNPAVED STREET
SECTION MAX MIN MAX MIN

A-A 2'-10 1 2' 867 mm 3'-6° 1060 mm
C-C 11' 282 mm S 1/2' (217 mm i6~ 410 mm 15~ (380 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE MANHOLE PIPE-TO-PIPE (ONE OR BO'Tl-I
STANDARD PLAN

PUBLIC WORKS STANDARDS ING
GREENBOOK COMMITTEE,~z MAIN LINE IDS 33" (825 mm) OR SMALLER) 321-2

REV. 7998, 2009

SHEET 1 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. WHEN DEPTH M FROM STREET GRADE TO THE. TOP OF THE BOX. IS LESS
THAN 2'-10 1 J2" (867 mm) FOR PAVED STREETS DR 3'—fi" (1060 mrn) FOR
UNPAVED STREETS, CONSTRUCT SHAFT PER SECTION C—C AND DETAIL "N".
DEPTH M MAY BE REDUCED TO AN ABSOLUTE LIM'fT OF 6" (150 mm) WHEN
LARGER VALUES OF M WOULQ REDUCE H IN SECTION C—C TO 3'-6" (1060 mm)
OR LESS'.

2. H (IN SECTION A—A AND B—B) SMALL NOT BE LESS THAN 4'-0" (1.2 m),
BUT 'MAY BE INCREASED PROVIDED THAT THE VALUE OF M SHALL NOT
BE LESS THAN THE MINIMUM SPECIFIED AND THAT THE REDUCER 6HALL
BE USED. FOR H {IN SECTION C—G) SEE NOTE 1.

3. L SHALL. BE 4'—D" (1.2 m) UNLESS OTHERWISE SHOWN. L MAY BE INCREASED
OR LOCATION OF MANHOLE SHIFTED TO MEET PIPE ENDS, BUT ANY
CHANGE IN LOCATION OF THE SPUR MUST BE APPROVED BY THE ENGWEER.

4. T SHALL BE 8" (200 mm) FOR VALUES OF H UP TO AND INCLUDING 8'-0"
(2.4 m) AND 10" (250 mmj FOR VALUES OF H AVER 8'-0" (2.4 m).

5. STATIONS OF MANHQLES SHOWN ON PLANS APPLY AT CENTERLINE
OF SHAFT. ELEVATIONS .ARE SHOWN AT CENTERLINE OF SHAFT ..AND
REFER TO THE PROLONGED INVERT GRADE LINES. SEE NOTE 3.

6. REINFORCEMENT SHALL CONFORM TO ASTM A 615, GRADE 4Q (ASTM A 615M,
GRADE 300j, AND SHALL TERMINATE 1 1/2" (4q mm) CLEAR OF CONCRETE
SURFACES UNLESS OTHERWISE SHOWN.

7. FLOOR OF MANHQLE SHALL B'E STEEL TROWELED TO SPRING L(NE.

8. BODY OF MANHOLE SHALL BE PQURED IN ONE CONTINUOUS OPERATION
EXCEPT THAT A CONSTRUCTION JOINT WITH A LONGITUDINAL KEYWAY
MAY BE PLACED AT SPRING LINE.

9 THICKNESS OF THE DECK SHALL VARY WHEN NECESSARY TO PROVIDE
A LEVEL SEAT BUT SHALL NOT BE LESS THA~J 8" (200 mm).

10. STEPS SHALL CONFORM' TO SPPWG 635 flR 636. UNLESS OTHERWISE
SHOWN, STEPS .SHALL BE UNIFORMLY SPACED 14" (350. mm) TO 15" (375 mm) OC.
THE L04VEST STEP .SHALL NOT BE .MORE TNAN 24" (fi00 mm) ABOVE THE LEQGE
AT THE SIDE OF THE MANHOLE.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

321-2MANHOLE PIPE-TO-PIPE ONE 0R .BOTH
MAIN 11NE iDS = 33" (825 mm~ OR SMALLER) SHEET 2 OF 3



11. THE FOLLOWING CRITERIA SHALL BE USED FOR THIS MANHOLE:

A. MAIN LINE = 33" (825 mm) INSIDE DIAMETER OR LESS. (EXCEPTION -
1F THE MAIN LINE RCP DOWNSTREAM OF THE MANHOLE IS 36" (900 mm)
TO 42~~ (1050 mm) INSIDE DIAMETER AND THE MAIN LINE R'CP UPSTREAM IS
33" (825 mm) OR LESS.) SPPWG 320 OR 322 IS NOT APPLICABLE WHERE
THE MAIN LINE CONDUIT IS LESS THAN 36" (900 mm) IN DIAMETER.

B. SEE SECTION A - A. THE MAXIMUM SIZE. LATERAL THAT MAY BE
CONNECTED TO THIS MANHOLE IS SUCH THAT THE DISTANCE FROM THE
OUTSIDE (TOP) OF THE LATERAL TO THE 80TTOM OF THE 8" (200 mm)
THICK TOP OF THE MANHOLE CHAMBER, MEASURED VERTICALLY FROM
THE END OF THE RCP, SHALL BE A MINIMUM QF 6" (150 mm).

C. 1F THE SIZE OF THE LATERAL. IS SUCH. THAT THE ABOVE-SPECIFIED
.MINIMUM DISTANCES CANNOT BE MAINTAINED, THEN ONE OF THE
FOLLOWWG ALTERNATE SOLUTIONS MUST BE USED.

1. PROVIDE A SPECIAL STRUCTURE.

2. PROVIDE TWO STANDARD STRUCTURES, CONSISTING OF THIS
MANHOLE PLACED UPSTREAM OR DOWNSTREAM FROM THE APPLICABLE
JUNCTION STRUCTURE OR TRANSITION STRUCTURE.

12. MANHOLE FRAME AND COVER SHALL CONFORM TO SPPWC 630
UNLESS OTHERWISE SHOWN.

13. MANHOLE SHAFT SHALL CONFORM TO SPPWC 324 UNLESS
OTHERWISE SHOWN.

14. WHERE A MANHOLE SHAFT - 36" (9OD mm) WITHOUT REQUCER IS
SPECIFIED REFER TO SPPWC 336..

15. WHERE A PRESSURE MANHOLE SHAFT - WITH ECCENTRIC REDUCER IS
SPECIFIED REFER TO SPPWC 328.

16. WHERE A PRESSURE MANHOLE SHAFT - 36" (900 mm) WITHOUT REDUCER
IS SPECIFIED REFER TO SPPWC 329.

17. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:
324 MANHOLE SHAFT - WITH ECCENTRIC REDUCER
326 MANHOLE SHAFT - 36° (900 mm) WITHOUT REDUCER
328 PRESSURE MANHOLE SHAFT - WITH ECCENTRIC
329 PRESSURE MANHOLE SHAFT - 36" (900 mm) WITHOUT REDUCER.
630 24" .610 mm) MANHdLE FRAME AND COVER
633 36" 900 mm) MANHOLE FRAME. AND COVER
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

321-2MANHOLE PIPE-TO-PIPE (ENE QR BOTH
MAIN UNE IDS = 33 825 mm OR SMALLER SHEET 3 OF 3





3 -~4 (~13M J BARS,
4~-B° (1.4 m LONG,
3` (75 mm) OC CONTINUE
ADDITIONAL BARS y F D~ F

6' (150 mm) OC TO INSIDE ~,
EDGE OF MANHOLE =' i

STATION
5"x 2° PIPE SEAT
(125 mm x 50 I I
3-D BARS, 3° '
(75 mm) OC CONTI
6" (150 mm) OC

4-#6(#19M) E BAR
SEE NOTE 3

~3 OR #4 ~ 18"
10M ~ 450 mm) 0 ~
TIE BARS

A & B BAR

cTeTinni onir.iTN~

F

PLAN
(SHAFT NOT SHOWN)

SECTION G—G

OMIT THIS STEP IN
PAVED STREETS

H BAR

6' (150 mm~

16" (400 mm) FOR PAVED
STREETS, 2'-2" (650 mm
FOR UNPAVED STREET3~

6° (150 mm

T1E BARS

— ROUND TO 3' (75 mm) R 4~-~~ OPTIONAL

OPTIONAL FILLET (1.2 m~ OUTSIDE
EDGE OF

T CONCRETE
~i ~

O e C C~.
~ SPUR

~

6° (150 mm) L ~ 4-~4 ~13M~ H
BAK$ -O

~~ ~ ANY STANDARD
(900 mm) LONG

PIPE JOINT
DETAIL "N"

~. ,~~ (RINGS AND COVER NOT SHOWN)
~o SEE NOTE 2

~►~' o ~~ ~~i

~~ ~P ~v,~`4' %

STREET
R I D GRADE
OF SPUR f
WI1N A MAX. MANHOLE FRAME
3'-6' AND COVER PER
(1050 mm) - SPPWC 630W

J
MANHOLE m
SHAFT PER ~I 9 \ ~ ~ D BARS
SPPWC 32 _ _ _ w TIE BARS

STEPS ~ ~T F BARS
N ~ ~

~~ 1 I

/ \TIE BARS-
/

5"x2° ~ ,~
(125 mmx50m
PIPE SEAT i A BARS ~ 5~

EL S t?5 mm EL R (125 )

B BARS

#4 m 18° (~/13M ~ 450 mm)
~ OC BOTH WAYS, TO BE

#4 ~ 18" (#13M ~ 450 mm) OC USED WHEN B IS 60"
BOTH WAYS, TO BE USED (1500 mm) OR MORE
WHEN Dy IS 60' (1500 mm)
OR MORE

SECTION N—M—P—O

CONCRETE RINGS PER
SPPWC 324

6^ 150 mm)
STREET GRADE

5°x1"(125mmx25 mm)
~ NQ RING SEAT~~

~ 6° (150 mm)

E H BAR

2 °8
610 ~ ~ VARIABLE

E BARS
TIE BARS

F F J BARS

ROUND EDGES TO
~`j 3" (75 mm) R

SECTION C—C

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRWAULGAIED BY 7HE
PUBLIC WORKS STANDARDS ING MANHOLE PIPE- TO-PIPE STANDARD PLAN

GREENBOOK COMMITTEE
1892 LARGE SIDE INLET 322-2

REV. 7996, 2009

SHEET 1 OF 4USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



E ~ SHAFT

E 5` x2° (125 mm x 50 mm)
~ P(PE SEAT

~ ~ D BAR:

D.BARS

ROUND EDGES ~ SIP
TO3"(75mm)R ~

~ P 2'-4" STA?lON I ~

00 mm) ELEVATION I ~
I~

STATION ~_~~-.~,_ I ~
E~EVATI Ohl

LONGITUDINAL SECTIQN

TABLE OF BARS SIZES
ORB A &B DORF

12° 300 mm —39" 975 mm 5 ~ 3" 16M ~ 75 mm 4 ~ 6 13M ~ 150 mm
42" 1050 mm —84" 2100 mm 6 ~ 3° 19M ~ 75 mm 5 CAD 6" 16M ~ 15Q mm
90" 2:250 mm —144" 3600 mm 7 ~ 3° 22M t~ 75 mm ~ 6" 19M ~ 150 mm

TABLE OF VALUES FORM SEE NOTE 2

SECTION
PAVED STREET UNPAVED STREET

MAX M1N MAX MIN
N—M—P—O 2 -10 1 2 :867 mm 3'-6° 1060 mm
C—C 1l° 282 mm 8 1 2" 217 mm 16" 410 mm 15° 380 mm

TABLE OF VALUES FOR F
D2 F

36 900 mm 6 1 2 165 mm
39 975 mm 7" 180 mm
42' 1050 mm 7 1 2 190 mm
45 1125 mm 7 3 4 195 mm
48 1200 mm 8 205 mm
51" 1.275 mm 8 1 2 215 mm
5~} 1350 mm 9 230 mm
57 ' 1425 mm 9 1 4° 235 mm
60 1500 mm 9 1 2p 240 mm
63 1575 mm 10 255 mm
66 1fi50 mm 10 1 4 260 mm
69 1725 mm ' 10 3 4 275 mm
7~ 1800 mm 11" 280 mm
78° 1950 mm 11 3 4° 300 mm
84° '21 Q0 mm 12 1 2 320 mm
90" 22.50 mm 13 1 4° 335 mm
96 2400 mm 14 355 mm
102" 2550 mm 15 1 2" 395 mm
108" 2700 mm 16 405 mm
114'' 2850 mm 16 1 2" 420 mm
12Q 3000 mm 17' 430 mm
126 3154 mm 17 430 mm
132 3300 mm 17 1 2" 445 mm
138 3450 mm 17 1 2 445 mm
144" X600 mm 18° 455 mm

TABLE OF VALUES FOR T
B T

12" 30~ mm 4" 100 mm
15" 375 mm 4 1 4 11a rnm
18" 450. mm 4 1 2 115 mm
21 525 mm 5 125 mm
24" 600 mm 5 1 4 135 mm
27' 675 mm 5 1 2 140 mm
30 75Q mm 6 150 mm
33" 825 mm 6 1 4" 160 mm
36" 900 mm 6 1 2 1fi5 mm
39" 975 mm 7" 180 mm
4 7 1 2° 190 mm
4 j' 734 195 mm
48" 1200 mm 8 205 mm

8 1 2" 215 mm
54" 1350 mm 9" 230 mrn
57" 1425 mm ' 9 1 4 235 mm

d mm 9 1 2' 240 mm
1 75 m 10 255 m m
16 10 1 4° 260 mm
1 10 3 4" 275 mm

7 ~ 11 X80 mm
11 3 4" 300 mm
12 1 2'~ 32Q mm

90" 2250 mm 13 1 4 335 mm
96" 2400 mm 14 355 mm
102" 2550 mm 15 1 2" 395. mm
108" 2700 mm 16 405 mm
114" 2850 mm 16 1 2 420 mm
120" 3000 mm 17° 43Q mm
126" 3150 mm 17 430 mm
132' 3300 mm 17 1 2 445 mm
138" 3450 mm 17 1 2 445 mm
144° 3600 mm 18" 455 mm

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION srAN~nR~ P~a,N

3►22-2MANHOLE PIPE—TO—PIPE
LARGE SIDE INLE SHEET 2 of 4



NQTES

1. VALUES FOR A, 8, C, Di , D2, ELEVATION R AND ELEVATION S ARE
SHOWN ON THE PLANS. ELEVATION S APPLIES AT INSIpE
WALL OF STRUCTURE.

2. WHEN DEPTH M FROM STREET GRADE TO THE TOP OF THE BOX IS LESS
THAN 2'-10 1/2~~ (867 mm) FOR PAVED STREETS OR 3'-6" (1060 mm) FOR
UNPAVED STREETS, CONSTRUCT MONOLITHIC SHAFT PER SECTION C-C AND
QETAIL "N". SHAFT FOR ANY DEPTH OF MANHOLE MAY BE CONSTRUCTED
PER SECTION C-C. WHEN DIAMETER D~ IS 48" (1200 mm) OR LESS, CENTER
OF SHAFT MAY BE LOCATED PER NOTE 3.

3. CENTER OF MANHOLE SHAFT SHALL BE LOCATED OVER CENTERLINE OF
STORM DRAIN WHEN DIAMETER D~ IS 48'~ (1200 mm) OR LESS, IN WHICH
CASE PLACE E BARS SYMMETRICALLY AROUND SHAFT AT 45' WfTH
CENTERLINE.

4. LENGTH OF MANHOLE MAY BE INCREASED AT OPTION T~ MEET PIPE ENDS,
BUT ANY CHANGE IN LOCATION OF SPUR MUST BE APPROVED BY THE
ENGINEER.

5. P SHALL BE 5" (125 mm) FOR D2 =96" (2400 mm) OR LESS AND 8" (200 mm)
FOR D2 OVER 96" (2400. mm).

6. REINFORCEMENT SHALL CONFORM TO ASTM A 615, GRADE 40 (ASTM A fi15M,
GRACE 300), AND SHALL TERMINATE 1 1 /2" (40 mm) CLEAR OF CONCRETE
SURFACES UNLESS OTHERWISE SHOWN.

7. FLOOR OF MANHOLE SHALL BE STEEL TROWELED TO SPRING LINE.

8_ BODY OF MANHOLE SHALL BE POURED IN ONE CONTINUOUS OPERATION
EXCEPT THAT A CONSTRUCTION JOINT WITH A LONGfTllDINAL KEYWAY
MAY BE PLACED AT SPRING LINE.

9. THICKNESS OF THE DECK SHALL VARY WHEN. NECESSARY TO PROVIDE A
LEVEL SEAT BUT SHALL NOT BE HESS THAN THE TABULAR VALUES OF
F SHOWN ON TABLE, SHEET 1.

10. IF LATERALS ENTER ON BOTH SIDES OF MANHOLE, SHAFT SHALL BE
LOCATED ON SIDE RECEIVING THE SMALLER LATERAL.

11. STEPS SHALL CONFORM TO SPPWC 635 OR 636. UNLESS OTHERWISE
SHOWN, STEPS SHALL BE UNIFORMLY SPACED 14'~ (350 mm) TO 15" (375 mm) OC.
THE LOWEST STEP SHALL NOT BE MORE THAN 24" (600 mm) ABOVE THE INVERT.

12. THE FOLLOWING CRITERIA. SHALL BE USED FOR. THIS MANHOLE:.

A. THIS STANDARD .PLAN IS USED WHEN SPPWC 320 IS fNADEQUATE.
MAIN LINE = 36'~ (900 mm) INSIDE DIAMETER OR LARGER.,

B. LATERAL = 12" (300 mm) TO 144" (3600 mm) INSIDE DIAMETER; HOWEVER,
THE INSIDE DIAMETER SHALL NOT EXCEED THE INSIDE DIAMETER OF
THE MAIN LINE.

STANDARD PLANS FOR PUBLIC Wt~RKS CONSTRUCTION STANDARD PLAN

322-2MANHOLE PIPE-TO-PIPE
(LARGE SIDE INLET SHEET 3 OF 4



13. MANHOLE FRAME AND: COVER SHALL CONFORM TO SPPWC 63Q
UNLESS OTHERWISE SHOWN..

14. MANHOLE SHAFT SHALL CQNFQRM TQ SPPWC 324 UNLESS
OTHERWISE SHOWN.

15. WHERE A MANHOLE SHAFT — 36" (900 mm) WITHOUT REDUCER. IS
SPECIFIED REFER TO SPPWC 326.

16. WHERE A PRESSURE MANHOLE SHAFT — WITH ECCENTRIC' REDUCER IS
SPECIFIED REFER TO SPPWC 328.

17. WF-1ERE A PRESSURE MANHOLE SHAFT — 36" (914 mm) WITHOUT
REDUCER IS SPECIFIED REFER TO SPPWC 329.

18. THE FOLLOWING SPPWC ARE' INCORPORATED HEREIN:

324 MANHOLE .SHAFT — WI7H ECCENTRIC REDUCER
326 MANHOLE SHAFT — 36" (900 mm} WITHOUT REDUCER
328 PRESSURE MANHOLE SHAFT — WITH ECCENTRfG
329 PRESSURE MANHOLE SNAFT — 36" (914 mm) WITHOUT

REDUCER
630 24" (61 d mm) MANHOLE FRAME AND COVER
633 36" (914 mm) MANHOLE FRAME AND. COVER
:635 STEEL STEP
636 POLYPROPYLENE PLASTID STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION' s~~N~'°~~ p~AN

322-2MANHOLE PIPE-TO-PIPE
(LARGE SIDE INLET .SHEET 4 ~F 4



B OR C~

SIZE AND SPACING OF STEEL AS SHOWN ON PROJECT
DRAWINGS, EXCEPT THAT 5 BARS ON EACH SIDE OF
SHAFT SHALL BE NOT SMALLER THAN #5 ~ 4"
(#16M ~ 100 mm) OC OR EQUIVALENT

v
A
~i n r.i

(SHAFT NOT SHOWN)

SECTION A — A

MANHOLE FRAME AND
COVER PER SPPWC 630

MANHOLE SHAFT PER
SPPWC 324

5° x 2" (125 mm x 50 mm)
PIPE SEAT ~

900 mi

OMIT FILLET
UNDER SHAFT-

7~ 175

STEPS

• 5 O 4' (#16M ~ 100 mm) OC x 5'-0°
~1.5 m) LONG

OR C

OF SIZE~SHOWN2 ~F01~ RANSVEhSE 
STEELOC,

BUT NOT SMALLER THAN #5 (#16M) BARS.
WARP THESE BARS UNDEF7 BARS THAT
HAVE BEEN CUT FOR SHAFT OPENING

STREET GRADE

5"x 1" 125 mm x 25 mm)
RING S AT

24•
610 m

-~
— ~~

OMIT FILLET
UNDER SHAFT G

7' 175 mm

s~PS--f

-STREET GRADE

w
J
m

~ a

w
w
N

5"
125m

_I

SECTION B - B

SECTION C - C
SEE NOTE 1

CONCRETE RINGS
PER SPPWC 324

(125 m ~
~ ~

w
w

TABLE OF VALUES FOR M (SEE NOTE 1)

SECTION
PAVED STREET UNPAVED STREET

MAX MIN MAX MIN

B - B - 2'-10 1/2' (867 mm) - 3'-fi' (1060 mm

C - C 11' (282 mm) 8 1/2' (217 mm) 16'(410 mm) 15" (380 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE MANHOLE -CON CRETE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.

GREENBOOK COMNIT7FE
1882 BOX STORM DRAIN 323-2

REV. 1996, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. WHEN DEPTH M FROM STREET GRADE TO THE TOP OF THE BOX IS LESS
THAN 2'-10 1 f2" (867' mm} FaR PAVED STREETS OR 3'-6" (1060 mm) FOR
UNPAVED STREETS, CONSTRUCT SHAFT PER SECTION C-~.

2. STATIONS OF MANHOLE`S SHOWN ON PLANS. APPLY AT CENTERLINE
'LINE OF SHAFT. ELEVATIONS ARE SHOWN AT CENTERLINE OF SHAFT.

3. REINFORCEMENT SHALL CONFORM TO ASTM A 615,. GRADE 40 (ASTM A
615M, GRADE 3Q0), AND SHALL TERMINATE 40 mm (1 1/2") CLEAR OF CONCRETE
SURFACES UNLESS OTHERWISE SHOWN..

4. STEPS SHALL CONFORM TO SPPWC 635 OR 636. UNLESS OTHERWISE
SHOWN, STEPS SHALL BE UNIFORMLY SPACED 14" (350 mm) TQ 15'" (375 mm) OG.
THE LOWEST STEP SHALL NaT BE MORE THAN 24" (600 mm) ABQVE THE INVERT.

5. MANHaLE FRAME AND GOVER SHALL CONFORM TO SPPWC 630
UNLESS OTHERWISE SHOWN.

6, MANHOLE SHAFT SHALL CONFORM TO SPPWC 324 UNLESS
OTHERWISE SHOWN.

7. WHERE A MANHOLE SHAFT - 36" (900 mm) WITHOUT REDUCER IS SPECIFIED
REFER TO SPPWC 326.

8. WHERE A PRESSURE MANHOLE SHAFT - WITH ECCENTRIC REDUCER IS
SPECIFIED REFER TO SPPWC 328,

9. WHERE A PRESSURE MANHOLE SHAFT - 36° (900 mmj WITHOUT REDUCER
IS SPECfFIEd REFER TO SPPWC 329.

10. THE FALLOWING SPPWC ARE INCORPORATED HEREIN:

324 MANHOLE SHAFT - WITH ECCENTRIC REDUCER
326 MANHQLE SHAFT - 36" (900 mm) WITHOUT REDUCER
328 PRESSURE MANHOLE SHAFT - WITH ECCENTRIC
329 PRESSURE MANHOLE SHAFT - 36" (900 mm) WITHOUT REQUCER
630 24° (600 mm) MANHOLE FRAME AND COVER
B33 36"' (900 mm) MANHOLE FRAME AND COVER
635 STEEL STEP
636. POLYPROPYLENE PLASTIC STEP

STANDARD PLANS F4R PUBLIC WORKS CONSTRUCTION STANDARD PLAN

323-2MANHOLE - CONCRETE
BOX STRORM DRAIN SHEET 2 OF 2



MANHOLE FRAME
AND COVER PER
SPPWC 6~0 —

R=2"
(50 t

~~~

°o ~
~ ~~z

N

~ FINISHED GRADE OR MANHOLE FRAME
~ SPECIFIED ELEVATION AND COVER PER
o SPPVjf~ 630

COLLAR, CLASS C MORTAR ~

E c~ i o~ i o ~c~r rrn

E M

~~

1 /S" (80 mm~ 36° (900 mm
NIMUM DIA

E
E

STD. CONCRETE RINGS, 3° (75 mm N
6" 150 mm) OR 16° (400 mm)

~

IN HICKNESS, SEE NOTE 6

WHEN POSSIBLE USE 4- 4' 100 mm
2 1/2° 65 mm~ RINGS OR
EQUIVAL NT 18
(450 mm) MAXIMUM ~ 24° 6 0 mm ~ g"

SEE RING SECTION
~ DIA

FOR JOINT DETAILS ~

#2 (6 mm) COILS, p~7 REQUIRED ~
~
~

5~ 125 mm

#2 6 mm) 11E BARS,
4 R~QUIRED

Z
~

~
~E ~ N 5' 12 mm

~ ~ ECCENTRIC PRECAST
n v CONCRETE CONE ~

VARIABLE LENGTH PRECAST CONCRETE 5" 125 mm)

SEC110NS. 6' 150 mm MIN THICK-
NESS FOR PLAN CONC ETE. 4' (100 mm)
MIN THICKNESS FOR REINFORCED
CONCRETE

36" (900 mm) SPECIAL MH RCP
WITH A CIRCULAR CAGE AND
50D (1000D) MINIMUM

36" (900 mm)
ANY STANDARD

DIAPIPE END

5 x2 125 mm x50 mm)
PIPE SEA4, VERTICAL SECTIOf~
CLASS C MORTAR

R=2° (50 mm)~

#4R #13M)
W E
HOOPS

~ A ~ ~ ~r r~Hiiv ~~iv~K~ i ~
~~--~ ECCENTRIC MANHOLE SHAFT

VERTICAL SECTION
OF REINFORCED CONCRETE
ECCENTRIC MANHOLE SHAFT

2 1/2° (65 mm) RINGS SHALL BE REIN-
FORCED WITH T~~~O(1/4" (6 mm) ROUND

1 1/2° (38 mm) STEEL HOOPS; 6" 150 mm ANO a^
2 ~ 8. (200 mm) RINGS SHALL E REINFORCED

~ 5 3 4" 145 mm WITH FOUR HOOPS, T1ED WITH NO.
(54 mm~ ~'4 GAGE WIRE 8" (200 mm) OC

1 4" 1 5 8' 1 4~ E~o
(6 mm) 41 mm 6 mm r.~

2 1 l2" (65 mm), E E
6" (150 mm) OR ~ ~ ~ o
8" (200 mm) ~ ~

~~ X25 ~ INSIDE DIAMETER 24" (600 mm)

~ 11 4" 11 4"
,~,~ E (32 mm ~• (32 mm)

°' 1/4' 5 mm 1/4'

2 1/2' (64 mm) (6 mm (6 mm) 1 3/4° (44 mm)

CROSS SECTION OF
REINFORCED CONCRETE RING

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE MANHOLE SHAFT WITH STANDARD PLAN
PUBLIC WORKS STANDMDS INC.

QiEENBOO~zOMM1T7FE ECCENTRIC REDUCER 324-2
REV. 1996, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1;. UNLESS OTHERWISE WQ1CATED THIS STRUCTURE SHALL CONFORM TO
ASTM C 478M (ASTM C 478) AND ALL CONCRETE SHALL BE PER.
SSPWC 201-L2.

2. MANHOLE FRAME AND COVER SHRLL CONFORM TO SPPWC 630.

3. ALL JOINTS SHALL BE SEALED BY FILLING THE ANNULAR SPACES
WfTH CLASS C MORTAR. THE INSIDE OF THE. SHAFT AT EACH JO1NT
SHALL BE WIPED CLEAN OF EXCESS MORTAR.

4. PROTECTIVE PLASTIC LINER (T LOCK) OR ENGINEER-APPROVED
COATINGS WHERE REQUIRED BY THE PLANS SHALL BE IN
ACGORQANCE WITH SSPWC AND THE MANUFACTURER'S DfRECTIONS.

5. STEPS SHALL CONFORM TO SPPWC 6'35 OR 636. THE TOP
STEP SHALL BE PLACED DIRECTLY BENEATH THE MANHOLE FRAME.
UNLESS OTHERWISE SHOWN, STEPS SHALL BE UNIFORMLY SPACED
14" (350 mm) TQ 15" (375 mm) OC.

6. THE ECCENTRIC MANHOLE SHAFT REDUCER AND RINGS MAY BE PLAIN
CONCRETE. FOR' PLAIN CONCRETE SECTIONS THE MINIMUM THICKNESS
SHALL. BE 6" (150 mm).

7_ THE PRECAST CONCRETE MANHOLE STRUCTURES WILL BE INSPECTED
81' THE ENGINEER. WHQ WILL INDICATE ACCEPTANCE FOR SHIPMENT TO
THE JOB BY MARKING THE STRUCTURES WITH THE AGENCY'S STAMP..

8. THE VERTICAL SIDES OF THE MANHOLE SHAFT AND THE ECCENTRIC
REDUCER SHALL BE LOCATED ABOVE AND IN LWE WITH THE SIDE OF
THE STQRM DRAIN CONDUIT.

9. CONSTRUCT MANHQLE SAFETY LEDGE PER SPPWC 330 IF DEPTH OF
MANHOLE TO INVERT IS GREATER. THAN 20' (6 m) AND MANHOLE SHAFT
IS GREATER THAN 1i~' (3 m). WHEN SAFETI' LEDGE IS REQUIRED AND
MANHOLE SHAFT IS LESS THAN 12 (4 m) SPPWC 326 MUST BE USED.

1Q. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:.

630 24" (600 mm) MANHOLE FRAME AND COVER.
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
MEIRIG

324-2
SHEET ~ of 2

MANHOLE SHAFT WITH
ECCENTRIC REDUCER



36" (900 mm) MANHOLE FINISHED GRADE OR 36" (900 mm) MANHOLE
FRAME AND COVER SPECIFIED ELEVATION FRAME AND COVER
PER SPPWC 633 PER SPPWC 633

VARIABLE LENGTH PRE-
COLLAR, CLASS C CAST CONCRETE SECTIONS: COLLAR, CLASS C
MORTAR 6" (150 mm), 8° 200 mm), ~ MORTAR

15" 375 mm), 30 (750 mm), E
45" 1125 mm), SEE NOTE 3~ o

/ N u

6~'~ (150 ~ m)N ~o

~ r

~~

L

j ~ C
J L 5•

I
1 I'

TYP m ~ )

5• 5•
5° 125 mm 6" F 125 mm) (125 mm) 6" 5° 125 mm
SEE NOTE 3 ~ (900 m) DIA L ~ (900 m) DIA ~ SEE NOTE 3

r
/ I

~
1DETAIL "A" ~ 3 1 8"

(80 mm)

F 36" (900 mm)
~ SPECIAL MH RCP

~ 3 ~ 8~
(80 mm ANY STANDARD

CLASS C
MORTAR

PIPE END
2~

(50mm)
~

5°x2" PIPE SEAT
mm x 50 mm)

VERTICAL SECTION
~'• 

5125

~"'`~^
X125 mm)

OF SPECIAL MANHOLE SHAFT 1 m

WITH GRADE RING RISERS

125 mm

E 1 5/8~ X43 mm ~ 5/8"
~„~ 41 mm 41 mm

E
a E
N
\M

DETAIL "A"

VERTICAL SECTION OF
PECIAL MANHOLE SHAFT WITH
REINFORCED CONCRETE PIPE

REMOVE INTERFERING
PORTION OF TONGUE

PROVIDE
MORTAR
SEAT FOR
GRADE RING

36" (900 mm) MH RCP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMU~c~Tm er n+e MANHOLE SHAFT
STANDARD PLAN

PUBLIC WORKS STANDARDS ING
GREENBOOK COMMITTEE,~z 36"(900 mm) WITHOUT REDUCER 326-2

REV. 7986, 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



NOTES

1. UNLESS OTHERWISE INDICATED THIS STRUCTURE SHALL CONFORM TO
ASTM C 478 (ASTM C 478M). ALL STEEL SHALL TERMINATE 1 1/2'~ (40 mm)
CLEAR OF CONCRETE SURFACES AND ALL CONCRETE SHALL BE PER SSPWC.

2. WHERE A 36'~ (900 mm) MANHOLE IS CONSTRUCTED WITH 36'~ (900 mm)
MANHOLE RCP, THE RCP SECTION SHALL CONTAIN A CIRCULAR CAGE
AND HAVE A LOAD CARRYING CAPACITY OF AT LEAST 1000D (50D).
SPECIAL MANHOLE SHAFT SHALL BE PER THIS STANDARD AND 36"
(900 mm) MANHOLE FRAME AND COVER SHALL BE PER SPPWC 633.

3. THE MANHOLE SHAFT AND RINGS MAY BE PLAIN CONCRETE. FOR PLAIN
CONCRETE SECTIONS THE MINIMUM THICKNESS SHALL BE 6" (150 mm).

4. ALL JOINTS SHALL BE SEALED BY FILLING THE ANNULAR SPACES
WITH CLASS C MORTAR. THE INSIDE OF THE SHAFT AT EACH JOINT
SHALL BE WIPED CLEAN OF EXCESS MORTAR.

5. PROTECTIVE PLASTIC LINER (T LOCK) OR ENGINEER-APPROVED
COATINGS WHERE REQUIRED BY THE PLANS SHALL BE
IN ACCORDANCE WITH SSPWC AND THE MANUFACTURER'S DIRECTIONS.

6. STEPS SHALL CONFORM TO SPPWC 635 OR 636. THE TOP
STEP SHALL BE PLACED 6" (150 mm) BENEATH THE MANHOLE COVER
FRAME. UNLESS OTHERWISE SHOWN, STEPS SHALL BE UNIFORMLY
SPACED 14" (350 mm) TO 15" (375 mm) OC.

7. THE PRECAST CONCRETE MANHOLE STRUCTURES WILL BE INSPECTED
BY THE ENGINEER WHO WILL INDICATE ACCEPTANCE FOR SHIPMENT
TO THE JOB BY MARKING THE STRUCTURES WITH THE AGENCY'S
STAMP.

8. THE VERTICAL SIDES OF THE MANHOLE SHAFT SHALL BE LOCATED
ABOVE AND IN LINE WITH THE SIDE OF THE STORM DRAIN CONDUIT.

9. CONSTRUCT MANHOLE SAFETY LEDGE PER SPPWC 330 IF DEPTH
OF MANHOLE TO INVERT IS GREATER THAN 20' (6 m) AND MANHOLE
SHAFT IS GREATER THAN 10' (3 m).

10. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:

633 36" (900 mm) MANHOLE FRAME AND COVER
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

326-2MANHOLE SHAFT
36" 900 mm WITHOUT REDUCER SHEET 2 OF 2



8—#5 (16M
DIAGO~AL ARS
EACH FACE

MANHOLE

RETAIN EXST
REINF BARS
AS SHOWN

15° (375 mm) MIN

~5 ~ 4° OC
5—#16M ~ 100 mm)

RETAIN EXISTING
REINFORCING BARS
AS SHOWN

~A
~5— #504"OC

~5—#i6M ~ 100 mm)
~ 15 (375 mm) MIN

MANHOLE PER
SPPWC 323—,

I~ '" "' BREAKOUT 4•
LIMITS 

~~00 mm)

~5 ~ 4" OC B 15" (375 mm) MIN ~5" MIN5—#16M ~ 100 mm) (375 mm ~

MANHOLE DETAIL i ~
RETAIN ENl1RE
LENGTH OF ALL
EXST CORNER
REINF BARS '1
AS SHOWN I ~

DRILL 3" 75 mm)
HOLE (2 ER STEP

DETAIL "A"

XIST. WALL
ET WITH HIGH
STRENGTH
1000 PSI (42 MPa)
IN NON—
H INK GROUT

STEPS, SEE
NOTE 5

PLACEMENT OF STEEL STEP IN EXISTING RCB

5—~5 ~ 4" (~16M ~ 100 mm) OC x ~ 8p sn
7~-0 (2.1 m) LONG 

(50 m 150 r

BREAKOUT LIMITS ,MIN, ~ ,MIN

/ -V

(2.1 m)
~/5 ~ 4" OC

(5—#16M ~ 100 mm)

SECTION B-B

7°

_~

r

DIAGONAL BARS
NOT SHOWN

BREAKOUT
LIMIT

RETAIN EXST I
REINF BARS
AS SHOWN ~

J% J

5 4' OC
#16 ~ 100

OMIT
FILLET
UNDER

15" SHAFT
NOTE

(375 mm)
5'-0'
(1.5 m)

V~'~ ~

11 ~,

-~ DETAIL A

~ L-

SECTION A-A

DRILL 6° (150 mm) DEEP HOLE INTO EXIST—
ING SLAB AND PLACE #4 (#13M) DOWELS
WITH NON—SHRINK EPDXY GROUT AT IN—
TERVALS HALFWAY BETWEEN EXISTING
LONGITUDINAL BARS. EXTEND 18" (450 mm)
INTO NEW SLAB

LEGEND

o EXISl1NG REINFORCING BARS
• ADDED REINFORCING BARS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.

GREENBOOK COMAIITiEE MANHOLE FOR EXISTING RCB ~~~~
1882

REV. 1996, 2009

SHEET t OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCl10N



NOTES

1. THIS STRUCTURE MAY BE USED WHEN THE DEPTH OF COVER IS NO GREATER THAN
THE DESIGN COVER OF EXISTING RCB. IF THIS DEPTH IS EXCEEDED, OR PROPOSED
MANHOLE SHAFT EXCEEDS 36" (900 mm) IN DIAMETER A DETAILED PLAN WITH
CALCULATIONS PREPARED BY A CIVIL OR STRUCTURAL ENGINEER REGISTERED IN THE
STATE OF CALIFORNIA SHOWING THE PROPOSED MANHOLE SHALL BE SUBMITTED TO
THE AGENCY FOR APPROVAL.

2. STRUCTURAL NOTES.

A. DIMENSIONS FROM FACE OF CONCRETE TO REINFORCING STEEL ARE TO
CENTER OF BAR UNLESS OTHERWISE SHOWN.

B. CONCRETE DIMENSIONS SHALL BE MEASURED HORIZONTALLY OR VERTICALLY
ON THE PROFILE, AND PARALLEL TO OR AT RIGHT ANGLES (OR RADIALLY)
TO CENTER LINE OF CONDUIT ON THE PLAN EXCEPT AS OTHERWISE SHOWN.

C. ALL BAR BENDS AND HOOKS SHALL CONFORM TO THE AMERICAN CONCRETE
INSTITUTE'S "BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE.
LATEST EDITION."

D. PLACING OF REINFORCEMENT SHALL CONFORM TO THE AMERICAN CONCRETE
INSTITUTE'S "BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE".
LATEST EDITION.

E. TRANSVERSE REINFORCING STEEL SHALL TERMINATE 1 1/2" (40 mm) FROM THE
CONCRETE SURFACES UNLESS OTHERWISE SHOWN.

F. NO SPLICES IN TRANSVERSE STEEL REINFORCEMENT SHALL BE PERMITTED
OTHER THAN SHOWN ON THE PLANS.

G. ALL STRUCTURAL CONCRETE SHALL BE PORTLAND CEMENT CONCRETE WITH
A 28 DAY COMPRESSIVE STRENGTH OF 4000 PSI (28 MPa).

H. ALL REINFORCING STEEL SHALL CONFORM TO ASTM A ASTM A 615, GRADE 40
(615M, GRADE 300).

3. WHERE REINFORCEMENT IS REQUIRED TO EXTEND THROUGH THE NEW JOINT,
CONCRETE SHALL BE REMOVED IN THE FOLLOWING SEQUENCE:

A. A SAW CUT SHALL BE MADE 1 1/2" (40 mm) DEEP AT THE REMOVAL LIMITS.
CARE SHALL BE EXERCISED IN SAWING AT THE REMOVAL LIMITS SO AS NOT
TO CUT THE REINFORCING STEEL WHICH SHALL BE RETAINED AND EXTENDED
INTO THE NEW CONSTRUCTION AS INDICATED ON THE PLANS.

B. USING HAND—HELD EQUIPMENT THE CONCRETE SHALL BE CAREFULLY REMOVED
FOR THE FULL DEPTH OF THE WALL OR SLAB AND FOR A MINIMUM DISTANCE
FROM THE SAW CUT EQUAL TO THE LONGEST EXTENSION OF THE EXISTING
BARS TO BE EXTENDED INTO THE NEW CONSTRUCTION. THIS EXTENSION
SHALL BE 30 BAR DIAMETERS UNLESS OTHERWISE SHOWN.

C. EXISTING REINFORCEMENT SHALL BE CUT TO THE REQUIRED BAR EXTENSION.

D. THE REMAINING CONCRETE MAY BE REMOVED BY ANY SUITABLE METHOD,
UPON APPROVAL OF THE ENGINEER, WHO SHALL BE THE SOLE JUDGE OF THE
USE OF ANY CONCRETE REMOVAL EQUIPMENT. EXPLOSIVES, WRECKING BALL
OR OTHER SIMILAR DEVICES WHICH ARE LIKELY TO DAMAGE THE CONCRETE
TO BE LEFT IN PLACE SHALL NOT BE USED.

E. INTERNAL SUPPORT OF THE EXISTING RCB SHALL BE PROVIDED DURING THE
REMOVAL AND RECONSTRUCTION OF THE TOP SLAB. A DETAILED PLAN WITH
CALCULATIONS PREPARED BY A CIVIL OR STRUCTURAL ENGINEER REGISTERED
IN THE STATE OF CALIFORNIA SHOWING THE TEMPORARY SUPPORT SYSTEM
SHALL BE SUBMITTED -AND APPROVED BY THE AGENCY PRIOR TO THE START
OF REMOVAL WORK.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

32~-2MANHOLE FOR EXISTING RCB
SHEET 2 OF 3



4. WHEN THE MANHOLE OPENING IS 24" (610 mm), THE BREAKOUT LIMIT DIMENSIONS
MAY BE REDUCED FROM 5'-0" x 7'-0" (1.5 m x 2.1 m) TO 4'-0" x 6'-0"
(1.2 m x 1.8 m).

5. STEPS SHALL CONFORM TO SPPWC 635. UNLESS OTHERWISE SHOWN
STEPS SHALL BE SPACED 14" 350 mm) TO 15" (375 mm) OC. THE LOWEST STEP
SHALL NOT BE MORE THAN 24' (600 mm) ABOVE THE INVERT.

6. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:

323 MANHOLE - CONCRETE BOX STORM DRAIN
630 24" (610 mm) MANHOLE FRAME AND COVER
635 STEEL STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

32~-2MANHOLE FOR EXISTING RCB
SHEET 3 OF 3





~4 ~ 12" HOOPS
#13M ~ 300 mm

E

~ ~ 8'
`_° (200 mi

co .~

E

E
E ~
0

io u
~ ~
0

C f° ~6$~~

3'
-- (75 m

-- _

MANHOLE OR
STORM DRAIN N
CONDUIT

(45d mm

(200 mm;

~a

~\
I'

✓/

PLAN

MANHOLE FRAME AND
COVER PRESSURE TYPE
PER SPPWC 211

~• 8~ SURFACE ELEVATION
86 m ) (200 mm)

D = 37 3/4" (952 mm)

—~ STEPS

I~ c `~ I I I I~

~~ ~ ~ ~

N M
M

65 mm I ~
21 2
W I ~ 8'

SEE NOTE 1 ! ~ ; (2
~I~~

V

D = 40 3/8° (1013 mm)

1/2" (fi5 mm~
D = 43 (1074 mm)
6-#4 (#13M) ~ 60' SPACING

OPl10NAL #4 (#13M) 15" (375 mm) DOWEL

D = 45 1/2° (1135 mm)

E
~ E

—PROVIDE CONSTRUCTION JOINT
WITH CONTINUOUS WATERSTOP
WHEN MANHOLE SHAFT IS NOT
POURED MONOLITHIC WITH
1~A NHOLE OR STORM DRAIN

m~UbNDUIT

SECTION A-A

ELECTRICALLY BUTT
WELD ENDS OR LAP
ENDS OF BAR 18"
(450 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE PRESSURE MANHOLE SHAFT STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

~~180O~Z°~M"~ WITH ECCENTRIC REDUCER 328-2
REV. 1996, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. IF H IS LESS THAN i8" (450 mm), W=27" (675 mm)
IF H IS BETWEEN 18" (450 mm) AND 2~-6'~ (75D mm), W=2 -̀6~~ (750. mm).
IF H IS 2'-6" (750 mm) OR MORE, W=3'-0" (900 mm).
iF H IS MORE THAN 4'-0 1 /2" (1215 mmj, BRING WALL VERTICALLY TO
4'-0 1~/2" (1215 mm} BELOW SURFACE AND TAPER FROM 3'-0" (900 mm)
TO 27 (675 mm) AS SHOWN.

2, THIS STRUCTURE. SHALL BE USED WITH MANHOLE FRAME AND COVER
PRESSURE TYPE, SPPWC 211. IT MAY BE USED FOR HYDROSTATIC
HEADS UP TO 25' (7.5 m) ABOVE THE STEEL PLATE.

3. THE VERTICAL SIDE OF THE MANHOLE SHAFT AND THE ECCENTRIC
REDUCER .SHALL BE LOCATED AB01/E AND IN LINE WITH THE SIDE
QF THE STORM DRAIN CONDllIT.

4. REINFORCEMENT SHALL CONFORM TO ASTM A 615, GRADE 40 (ASTM
A 615M, GRADE 300), AND SHALL TERMINATE 1 1 f2" (40 mm} CLEAR OF
CONCRETE SURFACES UNLESS OTHERWISE SHAWN.

5. STEPS SHALL CONFOf~M TO SPPWC 635 OR 636. THE TOP
STEP SHALL BE PLACEQ DIRECTLY BENEATH THE MANHOLE FRAME..
UNLESS OTHERWISE SHOWN, STEPS .SHALL BE UNIFORMLY SPACED
14" (350 mm) TO '15' (375 mm) OC.

6. SEE CQNTRACT SPECIFICATIONS FOR PHYSICAL REQUIREMENTS OP
WATERSTOR.

7. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:

211 MANHOLE FRAME AND COVER PRESSURE TYPE
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

328-2
SHEET 2 of 2

PRESSURE MANHOLE SHAFT
WITH EG C ENTRIC REDUCER
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NOTES

1. THIS STRUCTURE MAY BE USED FOR HYDROSTATIC HEADS UP TO 25'
(7.5 m) A80VE THE PRESSURE PLATE,

2. 36'~ (914 mm j MANHOLE FRAME AND C(7VER PER SPPWC 633
SHALL BE USED.

3. REINFORCEMENT .SHALL BE PER ASTM A 615,. GRADE 4d AND SHALL
TERMINATE 1 1 J2" (40 mm) CLEAR OF CONCRETE SURFACES UNLESS
OTHERWISE SHOWN. HOOPS MAY BE ELECTRICALLY BUTT WELDED OR
THE ENDS LAPPED 18" (450. mm).

4. THE MANHOLE SHAFT SHALL BE LOCATED ABOVE AND IN LINE WITH
THE SIQE OF THE CONDUIT BELOW.

5. STEPS SHALL CONFORM TO SPPWC 635 OR 636. UNLESS
OTHERWISE SHOWN, STEPS SHALL BE UMFORMLY SPACED 14" .(.350 mmj
TO 15" (375 mm) OC.

6. GASKET MATERIAL SHALL BE NEOPRENE (OR EQUAL} 1/16" (2 mm) THICK
BY 1 1 j4" (32 mmj WIDE.

7. BOLTS SHALL BE STAWLESS STEEL CONFIRMING TO ASTM A 32~ (ASTM
A 320M), GRADE B8.

8. PRESSURE PLATE AND PRESSURE PLATE RING SHALL BE STEEL
CONFORMING TO ASTM A 36 (ASTM A 36M~ AND SHALL BE GALVANIZED.
PLATES SHALL. BE MARKED IN SETS AND A CHISELED ARROW STAMPED
ON BOTH PLATES, AFTER DRILLING AND TAPPING, TO FACILITATE
FIELD ASSEMBLY.

9. SEE CONTRACT SPECIFICATIONS FOR PHYSICAL REQUIREMENTS OF
WATERSTOP.

10. THE FOLLOWING SPPWG ARE INCORPORATED HEREIN.:

633 36" (914 mm) MANHOLE FRAME AND COVER
635 STEEL STEP
636 POLYPRdPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

329-2PRESSURE MANHOLE SHAFT AND PRESSURE
PLATE DETAIL 36" 914mm WITHOUT REDUCER SHEET z ~F 2
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1. MANHOLE SHAFT SAFETY LEDGE WILL BE NOTED ON THE PLANS
WHEN REQUIRED. IT IS TO BE CONSTRUCTED WHEN DEPTH
OF MANHOLE TO INVERT IS GREATER THAN 20~ (6 m) AND MANHOLE
SHAFT IS GREATER THAN 10' (3 m).

2. A SAFETY LEDGE SHALL NOT BE USED IF A PRESSURE MANHOLE IS
REQUIRED.

3. STEPS SHALL CONFORM TO SPPWC 635 OR 636 AND SHALL
BE ANCHORED 4" (100 mm) IN THE WALL OF THE STRUCTURE. STEPS
SHALL BE PLACED TO MATCH THE SPACING OF THE MANHOLE SHAFT.

4. REINFORCEMENT SHALL BE PER ASTM A 615, GRADE 40 (ASTM A 615M,
GRADE 300) AND SHALL TERMINATE 2~~ (50 mm) CLEAR OF CONCRETE
SURFACE UNLESS OTHERWISE SHOWN.

5. GROUT HOLES, PIPE AND FITTINGS SHALL BE PROVIDED IN THE FLOOR
SLAB. PRESSURE GROUTING SHALL BE USED TO FILL VOIDS AND TO
SECURE UNIFORM BEARING. THE GROUT SHALL BE NEAT CEMENT
GROUT AND GROUTING PRESSURES SHALL BE AS DETERMINED IN THE
FIELD BY THE ENGINEER.

6. PIPE RAIL SHALL BE FABRICATED OF 1 1/4" (32 mm) STANDARD GALVANIZED
PIPE COMPOSED OF TWO SECTIONS 7~-6" (2.25 m) & 18" (450 mm) IN
LENGTH JOINED BY A GALVANIZED COUPLING. THE COUPLING SHALL BE
THREADED A MINIMUM OF 2" (50 mm) ON EACH PIPE LENGTH.

7. ROOF AND FLOOR SLABS SHALL BE PRECAST AND KEYED FOR
REINFORCED CONCRETE PIPE SECTIONS AS SHOWN. ALL JOINTS SHALL
BE FILLED WITH CLASS C MORTAR AND NEATLY POINTED OR WIPED ON
THE INSIDE.

8. 72" (1800 mm) RCP SHALL BE PROVIDED WITH TWO CIRCULAR CAGES OF
REINFORCEMENT.

9. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:

324 MANHOLE SHAFT — WITH ECCENTRIC REDUCER
326 MANHOLE SHAFT — 36~~ (900 mm) WITHOUT REDUCER
635 STEEL STEP
636 POLYPROPYLENE PLASTIC STEP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

330-2MANHOLE SHAFT SAFETY LEDGE
SHEET 2 OF 2
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NOTES

1. THIS JUNCTION STRUCTURE SHALL BE' USED WHEN THE OUTSIDE DIAMETER
OF THE LATERAL IS GREATER THAN 1/2 THE fNSIDE DIAMETER D OF THE
MAIN LINE; OR WHEN THE INSfDE DIAMETER B QF THE LATERAL IS GREATER
THAN 24" (600 mm)_ B SHALL NOT EXCEED 0.75 D OR 39" (.975 mm).

2. IF THE MAIN LINE IS A REWFORCED MONOLITHIC ARCH STORM ..DRAIN,
D SHALL REFER TO THE CLEAR SPAN OF THE ARCH. REINFORCING STEEL
SHALL BE CUT ANd BENT INTO THE JUNCTION STRUCTURE W THE SAME
MA~JNER AS FOR A PIPE. A CONCRETE CRADLE IS NOT REQUIRED 'FOR A
REINFORCED MONOLITHIC ARCH.

3. STATIONS SHOWN ON THE PLANS FOR LATERALS APPLY AT THE
INTERSECTION OF CENTERLINES OF MAIN LINE. AND LATERAL. STATIQNS
SHOWN ON THE PLANS FOR CATCH BASIN CONNECTOR PIPES
APPLY AT THE INTERSECTIOf~ OF THE INSIdE WALL OF THE MAIN LINE WITH
THE CONNECTOR PIPE CENTERLINE,

4. VALUES FOR A, B, C AND D SHALL BE SHOWN ON THE PLANS.
ELEVATION R AND ELEVATION S SHALL BE SHOWN ONLY WHEN REQUIRED PER
NOTE 5.

5. a. ELEVATIONS R AND S NEED NOT 8E SHOWN ON THE PLANS
IF THE INLET PIPE IS TO ENTER THE MAIN LINE RADIALLY.

b. ELEVATION R SHALL BE SHOWN ON THE PLANS ONLY IF A
STUB IS Td BE RROVIDED IM THE MAIN LINE FOR FUTURE CONNECTION
OF AN INLET PIPE..

c. ELEVATION S SHALL BE SHOWN ON THE PLANS IF A.N. INLET
P1PE IS TO ENTER THE MAIN LINE OTHER THAN RADIALLY. JNLET PIPE
SHALL BE LAID QN A STRAIGHT GRADE FROM ELEVATION S TO THE.
CATCH BASIN OR GRADE BREAK IN LINE.

6. THE. INLET PIPE SHALL ENTER THE MAIN LINE RADIALLY UNLESS 07HERWISE
INDICATED. THE INLET PIPE MAY .ENTER. THE MAID LINE OTHER THAN
RADIALLY IF Af~GLE A IS GREATER THAN 45', B IS LESS THAN OR EQUAL TO
24" (600 mm) AND THE OUTSIDE DIAMETER OF THE INLET PIPE IS LESS THAN
d.5 D: OTHERWISE, SPPWC 340 SHALL BE USED.

7. NO MARE THAN ONE OPENING SHALL BE 'MADE IN ANY ONE SECTION OF RIPE.

$. THE OPENING FOR THE BREAKOUT SHALL BE RECTANGULAR AND CUT NORMAL
TO THE PIPE SURFACE WITHOUT DAMAGING THE REINFORCING STEEL. THE
TRANSVERSE REINFORCEMENT OF THE MAIN LINE SHALL BE CUT AT THE
CENTER QF THE OPENING AND BENT INTO THE TOP AND BOTTOM SLABS OF
THE 'SPUR.

9. THE MAIN LINE SHALL BE REINFORCED WITH A CONCRETE CRADLE AND
ENCASEMENT (AS APPLICABLE). A CONCRETE ENCASEMENT IS REQUIRED IF A
JOINfi IN THE MAIN LINE FALLS WITHIN THE LIMITS OF THE CRAQLE. THE
CONCRETE ENCASEMENT SHALL EXTEND 12" (300 mm) ABOVE THE TOP OF THE
MAIN LINE AND TO THE LIMITS OF THE CRADLE.
IF CONNECTING TO AN EXISTING STORM DRAIN; PORTION OF CRADLE
OPPOSITE INLET MAY BE OMITTED.

10. REWFORCING STEEL SHALL CONFQRM TO ASTM A 615, GRADE 40, (ASTM A 615M,
GRADE 300), AND BE PLACED 1 1/2" (40 mm) CLEAR FROM CONCRETE SURFACES,
UNLESS OTHERWISE SHOWN F BARS SHALL BE CARRIED TO A POINT NOT LESS
THAN J DISTANCE FROM CENTER LINE WITH J=7Q/12 + 6" {150 mm).

11. FLOOR. OF THE SPUR SHALL BE STEEL—TROWELED TO THE .SPRING LINE OF
THE SPUR.

STAND/~,RD PLANS FOR RUBLIC WORK5 CONSTRUCTION STANDARD PLAN

331- 3JUNC T10N STRUCTURE-PIPE TO PIPE
INLET ID~24" 600 mm) QR OD>1 j2 MAIN UNE ID SHEET 2 OF 2
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STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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NOTES

CASE 1 AND CASE 2

1. JF ANGLE A IS LESS THAN 45 OR IF D IS LARGER THAN 24"
(600 mm), THEN ANOTHER STANDARD STRUCTURE SHALL BE SPECIFIED...

2, THE OUTSIDE DIAMETER OF THE INLET PIPE SH,4LL NOT EXCEED
1/2 THE WSIDE DIAMETER OF THE MAIN LWE.

3. THE INLET PIPE SHALL ENTER THE MAIN LINE RADIALLY. IF THE
INLET PIPE CANNOT ENTER RADIALLY, THEN ANOTHER STANDARD
STRUCTURE SHALL SE SPECIFIED.

4. THE SIZE OF THE OPENING INTO THE MAIN LINE SHALL BE THE
QUTSIDE DfAMETER OF THE INLET PIPE PLUS' 1" t3~ mm) MINIMUM
TO 3" (75 mm} MAXIMUM.

5. ALL CONNECTOR PIPES FQR CASE 2 SHALL BE ENCASED W CONCRETE
IF LAID WITHIN THE MAIN LINE EXCAVATED TRENCH OR IF LAID ON
FILL WHICH HAS NOT BEEN DENSIFIED.

6. BURN OR CHIP END OF CONNECTOR PIPE FLUSH WfTH INNER SURFACE
OF MAIN LINE. ROUND EDGE OF CONCRETE PIPE OR RCP.

7. ALL CSP AND FITTINGS SHALL BE GALVANIZEQ.

8. STATION SPECIFIED ON THE PLANS APPLIES AT THE INTERSECTION
OF THE INSIDE WALL OF MAIN LINE AND THE CENTERLINE OF
INLET PIPE

9. CASE 2 SHALL NOT BE USED TO CONNECT TO THE FLOOR OF A
GRATING CATCH BASIN WHERE THE GRATE WILL BE SUBJECT TO
VEHICLE TRAFFIC.

10. FOR CASE 2, NOT MORE THAN 12' (3.5 m) OF INLET PIPE SHALL BE
LOCATED WITHIN THE MAIN LINE EXCAVATED TRENCH.

CASE 3

11. CONNECTIONS TO PIPS 21" (525 mm) QR LESS IN DIAMETER WITHOUT JUNCTION
STRUCTURES OR PRECAST Y BRANCHES SHALL BE MADE WITH SADDLES.

12. THE OUTSIDE DIAMETER OF THE INLET PIPE SHALL NOT EXCEED ONE-HALF
THE INSIDE QIAMETER OF THE MAIN LINE.

13. TRIM. OR CUT 'SADDLE TQ FIT SNUGLY OVER THE OUTSIDE. OF THE MAIN LINE
SO ITS AXIS WILL BE ON THE LINE AND GRADE OF THE CONNECTOR PIPE.

14. THE OPENING INTO THE PIPE SHALL BE CUT AND TRIMMED TO FIT THE
SADDLE SO THAT NO PART WILL PROJECT WITHIN THE BORE OF THE
SADDLE PIPE.

15. THE CONNECTOR PIP£ SHALL.. BE SUPPORTED AS SHOWN IN CASES 1 AND 2.

STANDARD PLANS FOR RUBLIC WORKS CONSTRUCTION STANDARD PLAN

332-2JUNC T10N STRUCTURE - PIPE TO PIPE
ID L ~4p 6~0 mm SHEET 2 OF 2



~ MAIN CONSTRUCTION JOINT
LINE RCB

~. 418° OC
~ ~#13M O 450 mm) 

F BARS

~ LATERAL / ~
Z / CONNECTOR PIPE

~ EI ~ T
~~ F BARS 

T B T
~ ~I
N~°n ~ / ~ 4 ~ 18' OC

W BARS ~ ~ ~ Q p ~#13M ~ 450 mm)
SEE NOTE 3 ~ ~ ~OTH WAYS TO

BE USED WHEN
G ~~~ 8 IS 60' (1500 mm)

ROUND EDGE TO OR MORE
3° (75 mm) R ~ OR ~4 ~ 18

STAl10N POINT, ~ 
10M ~ 450 m) OC 

SECTION G—G
SEE NOTE 2 ~

Z V

/I

~q ~

ROUND EDGES TO~
~ E APPROXIMATE R

OF ID OF LATERAL
~~ E of WITH A MAXIMUM

,°~ ~ D & E BARS

~~ D, E, H & G BARS

~

B T
am
~

~

o

~

~

12' 300 mm 5' 130 mm o

E

E

15' 375 mm 5' 130 mm

18' (450 mm) 5' (130 mm)

~ ~ ~ ~21' (525 mm) 5" (130 mm)

24' 600 mm 5 1/4' (140 mm)
CONSTRUCTION JOINT

PLAN

~

~

O
~
~

~

2Y (675 mm) 51/2' (1~0 rtrn)

~~ 750 mm) 6" (160 mm)

33' 825 mm 6 1/4' (160 mm)

3fi' (975 mm) 6 1/2' (170 mm) o

NEW OR EXISTING RCB, SEE NOTE 6
~i.39' (990 mm) 7° (180 mm)

42' 1050 mm 71/2' (190 mm)

~ W BARS

D BARS
ANY STANDARD

o

E

45' (1125 mm) 7 3/4' (200 mm
48~ 1220 mm) 8" (210 mm)
51' (1275 mm) 8 1/2' (220 mm)

54' (1350 mm) 9' (230 mm)F BARS PIPE JOINT

2-H BARS 4" OC ~
(100 mm), SEE NOTE

rn

~

~

~

SY 1500 mm) 9 1/4' (2~0 mm)

60' (1500 mm) 9 1/2' (2~0 mm)

ROUND yy ~ #3 OR #4 ~ 
18° OC

EDGES (~pM ~ 450 mm)
m ~ P

EL S
SEE NOTE 8 E BARS

~ ~

~

o

~

63' (1650 mm) 10' (260 mm)

66' (1680 mm) 10 1/4' (260 mm)

69' (1800 mm 10 3/4' (280 mm

72' (1850 mm) 11 (280 mm)

78' (1950 mm) 11 3/4' (3(10 mm)
i ~~

2–G BARS 4"OC, SEE NOTE 3
(100 mm) • •''° ~'•• •~ ~ EL R, SEE NOTE 8

•o: ipo,- F-

'. ;.°•. ; ' UNDISTURBED EARTH

•'? •' BACKFILL WITH 450–C-2000
(265–C-14) MIX CONCRETE, OR
COMPACT SOIL TO RELATIVE DENSITY
REQUIRED BY SPECIFICATIONS. BACKFILL
MAY BE OMITTED IF STRUCTURE IS LAID

84' (2100 mm) 121/2' (32o mm)
90' (2400 mm)13 t/4' (340 mm)

~
N
~

~

E

~°n
p
~
a~

g6' 244U mm 14' (360 mm)

102' (2550 mm)15 1/2' (~00 mm)
108 (2700 mm
114' (3000 mm)

16' (410 mm)
16 1/2' (420 mm)

~y0' (3050 mm)
126' 3150 mm ~

tY (430 mm)
1r 430 mm~ ~ ~

132' (3300 mm) 171/2' (~50 mm)ON UNDISTURBED EARTH TO STORM ~

SECTION Z— Z 
DRAIN WALL. 138' (3450 mm) 171/2' (~50 mm) o

~'144' (3600 mm) 18' (464 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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NOTES

1. VALUES FOR A, B AND C SHALL BE SHOWN ON THE PLANS.
ELEVATION R AND ELEVATION S SHALL BE SHOWN WHEN REQUIRED PER
NOTE 8.

2. STATIONS SPECIFIED ON THE PLANS APPLY AT THE INTERSECTION
OF CENTERLINES OF MAIN LINE AND LATERALS, EXCEPT THAT
STATIONS FOR CATCH BASIN CONNECTOR PIPES APPLY AT INSIDE WALL
OF STRUCTURE.

3. REINFORCING STEEL SHALL CONFORM TO ASTM A 615, GRADE 40, (ASTM
A 615M, GRADE 300), AND SHALL TERMINATE 1 1/2" (40 mm) CLEAR OF
CONCRETE SURFACE UNLESS OTHERWISE SHOWN.

a. W BARS ARE OF SIZE AND SPACING SPECIFIED FOR WALL STEEL ON
PLANS, AND SHALL BE CUT IN CENTER OF OPENING AND
BENT INTO TOP AND BOTTOM OF JUNCTION STRUCTURE.

b. OMIT H BARS WHEN SOFFIT OF SPUR IS 12" (300 mm) OR LESS BELOW
SOFFIT OF MAIN LINE, AND OMIT G BARS WHEN INVERT OF SPUR IS
12" (300 mm) OR LESS ABOVE FLOOR OF MAIN LINE.

4. JUNCTION STRUCTURE SHALL BE POURED MONOLITHICALLY WITH MAIN
LINE, MANHOLE OR TRANSITION STRUCTURE.

5. FLOOR OF STRUCTURE SHALL BE STEEL—TROWELED TO THE SPRING
LINE.

6. WHEN CONNECTING TO EXISTING RCB, BREAKOUT LIMITS AND DETAILS
SHALL BE SHOWN ON THE PLANS.

7. EMBEDMENT, P, SHALL BE 5" (130 mm) FOR B = 96" (2400 mm) OR LESS
8~~ (200 mm) FOR B OVER 96" (2400 mm).

8. IF ELEVATION R AND ELEVATION S ARE NOT SHOWN ON THE PLANS
THEN THE INLET OPENING SHALL FALL 6" (150 mm) BELOW
THE SOFFIT OF THE MAIN LINE WITH THE INLET PIPE LAID ON A STRAIGHT
GRADE FROM MAIN LINE TO CATCH BASIN OR TO GRADE BREAK IN INLET
LINE. ELEVATION S SHALL BE SHOWN ON THE PLANS IF THE INLET
OPENING FALLS MORE THAN 6" (150 mm) BELOW THE SOFFIT OF THE
MAIN LINE WITH THE INLET PIPE LAID ON A STRAIGHT GRADE
AS STATED ABOVE.
ELEVATION R SHALL BE SHOWN ON THE PLANS ONLY WHEN
A STUB IS TO BE PROVIDED FOR A FUTURE CONNECTION.

9. LATERALS OR CONNECTOR PIPES 24" (600 mm) OR LESS IN DIAMETER
SHALL BE NO MORE THAN 5' (1.5 m) ABOVE THE INVERT. LATERALS OR
CONNECTOR PIPES 27" (675 mm) OR LARGER IN DIAMETER SHALL BE NO
MORE THAN 18" (450 mm) ABOVE THE INVERT, WITH THE EXCEPTION THAT
CATCH BASIN CONNECTOR PIPES LESS THAN 50' (15 m) IN LENGTH SHALL
NOT BE MORE THAN 5' (1.5 m) ABOVE THE INVERT.

10. THE NEED FOR AN EDGE BEAM AND/OR ADDITIONAL REINFORCEMENT
SHALL BE INVESTIGATED BY THE ENGINEER FOR ANY ONE OF THE
FOLLOWING CONDITIONS:
a. ANGLE A IS LESS THAN 30'
b. TOP OF INLET PIPE IS LESS THAN 6" (150 mm) BELOW THE SOFFIT
c. FLOW LINE OF INLET PIPE IS LESS THAN 7" (180 mm) ABOVE THE

THE FLOOR OF THE RCB AT THE INSIDE FACE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

333-2JUNCTION STRUCTURE - PIPE TO RCB
SHEET 2 OF 2



#5 (#16M

r
~F MAIN LINE RCB

#5 ~ 6° (#16M ~ 150 mm) OC

#5 (#16M;

~5~4°
15M ~ 100 mm) OC

#5 (#15M)

CONC PIPE, 5 15M
RCP OR CSP p6150 mm ~

x 2q N~ ° ~
(610 mm~ _ ~ F~

RC BEAM - ~
SUPPORT `-'

5 ~ 4', OC ~ ~ ~2-
#16M ~ 100 mm) ~~ mm)
18~ (450 mm) MIN

UNDISTURBED EARTH

UNCOMPACTED BACKFILL 1.0 m

(CASE 1 MAX'>

BEAM SUPPORT
D = 30" (750 mm) MAX

3"

50 m

SECTION C-C

~~ PLAN

~O

E

o

~MNZ
W

~`I c

N

SEE IOTE 3~ \'rEL S ~}. i

< A (USE SPPWC 333
IF A IS LESS THAN 45')

,~ ~tP

BURN OR CUT PIPE TO SURFACE
OF CONCRETE. ROUND EDGES OF
CONC, PIPE OR RCP

#5 ~ 4" (#16M ~ 100 mm)

#5 ~#16M)

CONC PIPE,
RCP OR CSP

6M ~ d •: d

~ # •`'°'•%• ••" BEDDING FOR12' (300 mm) • ~ •~ ".°: ~ ~ ' INLET PIPE

(#16M 100 mm) .: •a ;,. •.
'°~'~°'4~' COLUMN SUPPORT —

'°• '~ BACKFILL WITH
•.°•a •.:...°• 450—C-2000

3'-0 
X265—C-14) CONCRETE;

#5 ~ 4, OR COMPACT SOIL TO

(#16M ~ 100 mm) OC ~1.0 m) RELATIVE DENSITY

SECTION A-A CASE Z SPECIFICATIONS E

COLUMN SUPPORT
D = 30" (750 mm) MAX

O~

80 mm MINIMUM BEARING

MINIMUM BEARING 
SURFACE = OD/2

SURFACE = OD/2 ~ ''. : e :. .'e

.~Q .GQ

~16M ~ 150 mm) OC
OD

SECTION B-B

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROAAULGATED BY THE
PUBLIC WORKS STANDARDS INC. JUNCTION STRUCTURE —PIPE TO PIPE STANDARD PLAN

GREENBOOK COMMITTEE,a~, INLET I D<30" 750 m m 334— 2
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B BARS - ~, ~ 4" (#'19M ,~ l00 mm) OC,
LENGTH = D+3 -0 (1.0 m)
PLACED UNDER GUT BARS AND
ON TOP OF UNGUT BARS. OMIT
BARS THAT FALL OVER SIDEWALLS.

C~NC PIPE OR RCP

6° 
r~ s~

m„
E
E

°o J

/i

FOR OUTLET SEE
STANDARD CATCH.
BASIN PLANS

CATCH BASIN FLOQR

~/
L 450-C 2000
~ (265-C-14) CONCRETE EN-
~ CASEME~JT WHEN MORE
~' THAN ONE SECTION dF

~ DSO ~m PIPE IS USED

i~
~~Z~ _̀~~

B BARS —~V` ~

CASE 3

TOP SLAB ENTRANCE
D = 30" (750. mm) MAX

Box
NOTE:

WHEN CATCH BASIN FALLS
ON TQP ~F BOX, THE
OPENING MAY BE FORMED
THROUGH FLOOR OF CATCH
BASIN AND TOP SLAB OF BOX.

~ 4"
6M ~ t00 mm) OC TO
ACED 2" (50 mm)
_AR OF HOLE

SECTION D-D

8 BARS

CUT BARS 2" (50 mm~
CLEAR OF OPENING

STANDARD PLANS ~QR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

334-2JUNCTION STf~UC TORE -PIPE TO PIPE
INLET ID<30" 75~ mm BEET 2 OF 3



NOTES

1. USE JUNCTION STRUCTURE PER SPPWC 333 INSTEAD OF
THIS JUNCTION STRUCTURE UNDER ANY ONE OF THE FOLLOWING
CONDITIONS:

a. DIAMETER ~F INLET PIPE EXCEEDS 30" X750 mm).

b. TOP OF PIPE IS LESS THAN 12" (300 mm) BELOW SOFFIT ~F BOX.

c. FLOW LINE OF PIPE IS LESS THAN 13" {225 mm) ABOVE FLOOR QF
THE BOX AT INSIDE FACE.

d. ANGLE A IS LESS THAN 45'.

2. ALL CSP AND FITTINGS SHALL BE GALVAMZED.

3. ELEVATfQN S SHALL BE SPECIFIED ON PLANS ONLY IF
THE TOP OF PIPE IS MORE. THAN 12" (300 mm) BELOW SOFFIT OF BOX.

4. LATERALS OR CONNECTOR PIPES 24" (600 mm) OR LESS IN DIAMETER
SHALL BE NOT MORE THAN 5° (1.5 m) ABOVE THE INVERT.
LATERALS OR CONNECTOR PIPES ~7" (675 mm) OR LARGER IN DIAMETER
SHALL BE NOT MORE THAN 18" (450 mm) ABOVE THE INVERT, WITH THE
EXCEPTION THAT CATCH BASIN CONNECTOR PdPES LESS THAN 5d" (15 m)
W LENGTH SHALL BE NOT MORE THAN 5' (1.5 m) ABOVE THE INVERT.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

3~4-2JUNCTION STRUCTURE -PIPE TO PIPE
INLET ID<3~" 750 mm SHEET 3 OF 3





EXISTING RCP
STORM DRAIN

4° ,00 h

CONC F
PIPE F0

0

.\ 
'..~~

UNDISTURBED
EARTH

~ MAIN LINE

~EXISTING RC BOX
✓ I STORM DRAIN

rF
F

CLASS C MORTAR

L A ? 45'

PLAN

CHIP PIPE TO SURFACE OF
CONCRETE AND ROUND EDGES

~~

'~CONC Q
PIPE

SUPPORT PIPE ACROSS OD
TRENCH WITH 450-C-2000
265-C-14) CONCRETE
ACKFILL. SEE NOTE 3 MINIMUM BEARING

SURFACE = OD/2

SECTION B—B
CASE 1

PLAIN CONCRETE PIPE

SECTION C—C

D = 24" (600 mm) MAX

4° 100 mm MIN

z ~~ E
VARIES TO SUIT o
CONDITIONS ~ o

~ ~ A

SADDLE

V- ~.a~~~~~~

~ 8" (200 mm) MAX

SADDLE

CASE 2
SADDLE CONNECTION

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE PIPE CONNECTIONS TO STANDARD PLAN
PUBLIC WORKS STANDARDS INC.

GREENBOOK~~OMMITTEE EXISTING STORM DRAINS 335- 2
REV. 1998, 2009
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~ MAIN LINE

EXISTING RCP STORM DRAIN

w. '_y/ ,. ~ ~~

~I•

I~

E 4~ .\ ' F~
~ X100 mm)
0
0

t PLAN
o~~

~.

~ ~ '° fi

Rc~ J ~
cs~ aR RcP

UNDISTURBED EARTH

SUPPORT PIPE
ACROSS TRENCH
WITH 450-C-2000
265-C-14)
ONCRETE BACKFILL.

SEE NOTE 3

~,~ —
ri ~ ~h ,—

EXISTING RC BOX STORM DRAIN

33 ~
J

.4 \

Y '~\~~ ~ o~~ \ \

` ~ ~ I . ~~N o`J'
~g ~ im~`~
`q5~

CLASS C MORTAR

GSP OR RCP

F RCP

t .~

-~a.. ~
ii
' ~Frr

` CORRUGATED STEEL
BAND CONNECTOR
(CS BAND CONNECTOR
NOT NEEDED FOR RCP)

'~ BURN OR CUT PIPE TO
SURFACE OF CONCRETE
AND ROUND EDGES OF RCP

SECTION E—E

OPTIONAL
RECTANGULAR COLLAR

~~

MINIMUM BEARING
~~ SURFACE = 00/2

SECTION F—F

DIAMETER OF CSP MIN GAGE

15" (375 mm) - 21" (525 mm) 16

24" (600 mm) 14

CASE 3

RCP OR CSP

STANDAaD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

335-2
.SHEET 2 of 3

PIPE CONNECTIQNS TO
EXISTING STORM DRAINS



NOTES

CASE 1 AND CASE 3

1. OUTSIDE DIAMETER OF THE CONNECTOR PIPE SHALL NOT BE GREATER.
THAN 1/2 THE INSIDE DIAMETER OF THE RCP MAIN LINE.

2. INSIDE DIAMETER D OF THE. CONNECTOR PIPE SHALL NOT BE GREATER
THAN 24'~ (600 mm).

3. THE MINIMUM OPENING INTO THE EXISTING STORM DRAIN SHALL BE THE
OUTSIDE DIAMETER OF THE CONNECTING PIPE PLUS 1" (3Q mm).
THE CONCRETE BACKFILL SUPPORTING THE CONNECTING PIPE MAY BE
OMITTED IF THE PIPE IS LAID ON UNDISTURBED EARTH TO STORM DRAIN
WALL.

4. ALL CSP APJD FITTINGS SHALL BE GALVANIZED. BAND CONNECTORS MAY
BE 2 GAGES LIGHTER THAN THE PIPE, BUT WITH A MINIMUM GAGE OF 16.
THEY SHALL BE CONNECTED AT THE ENDS BY ANGLES HAVING MINIMUM
DIMENSIONS OF 2"x2°x3 j16" (50 mm x 50 mm x 5 mm) AND 5 1 /2" (140 mm)
BOLTS.

5. WHEN JOINING A RCP CONNECTOR PIPE TO A CSP CONNECTOR PIPE, THE
.INSIDE DIAMETER D OF THE CSP SHALL BE AT LEAST EQUAL TO BUT
NOT MORE THAN 3" (75 mm) GREATER THAN THAT OF THE RCP.

6. CONNECTOR PIPES SHALL BE NOT MORE THAN 5~ (1.5 m) ABOVE THE INVERT.

7. CONNECTdR PIPES SHALL ENTER MAIN LINE RCP RADIALLY.

8. WHEN CONNECTING TO A RCB, SPPWC 333 SHALL BE USED IF
THE TOP OF THE CONNECTOR. PfPE IS LESS THAN 12" (300 mm) BELOW
THE SOFFIT OF THE RC6 OR THE FLOW LINE OF THE PIPE IS LESS
THAN 13" (330 mm) ABOVE THE FLOOR OF THE RCB AT THE INSIDE FACE.

CASE 2

9. SADDLE CONNECTIONS SHALL BE USED WHEN CQNNEGTING TO PIPES 21"
(525 mm) OR LESS IN DIAMETER WITHOUT THE. USE OF JUNCTION STRUCTURES
OR PRECAST Y BRANCHES.

10. TRIM OR CUT SADDLE TO FIT SNUGLY OVER THE OUTSIDE OF THE MAIN
PIPE 50 ITS AXIS WILL BE ~N THE LINE AND GRADE OF THE CONNECTING
PIPE.

11. THE OPENING INTO THE PIPE SHALL 8E CUT AND TRIMMED TO FIT THE
SADDLE SO THAT NO PART WILL PROJECT WITHIN THE BORE OF THE
SADDLE PIPE.

12. THE CONNECTOR PIPE SHALL BE SUPPORTED AS SHAWN IN CASE 1 AND
CASE 3,

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

335-2PIPE CONNECTIlJNS 70
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~ LATERAL /
CONNECTOR PIPE

#3 OR #4 ~ 18°
(#10M ~ 450 mm) OC

ROUND EDGES TO RADIUS G
OF APPROXIMATE ID OF
LATERAL. MAXIMUM ~
36° (900 mm) 0p

F

A & B BAR 506m
f

~ ---
P ~

~ MAIN LINE 
SEE

NOTE 8 ~

N
o — i i

TABLE

FOR DIMENSIONS
AND BAR SIZES

D2
OR

B
(INCHES) (mm)

F
OR

T
(INCHES) (mm)

Q
m

ooa
a

Q
m

~

12 300 4 11p v0

E
~

p
~
`~~

~

E

E
,°~

~
~
~~

E

15 375 4 1 4 110
18 450 4 1 /2 120
21 525 5 130
24 600 5 1 4 140
27 675 5 1/2 140
30 750 6 160
33 g25 6 1 4 160
36 900 6 1/2 170
39 975 7 180
42 1050 7 1/2 190

o

~

in
nO

°~'
~
M

~

`~

a

~

~

p

~
~
in

~

`a~

E

`~

i°

45 1125 7 3/4 200
48 1200 8 210
51 1275 8 1 /2 220
54 1350 9 230
57 1425 9 1/4 240
60 1500 9 1 2 250
63 1575 10 260
66 1650 10 1/4 260
69 1725 10 3/4 280
~z 1800 11 280
78 1950 11 3/4 300
84 2100 121/2 320
90 2250 131 4 340 0

~

n
~

~
N

v

p

E

~
~

~
~

~

E
o
N

96 2400 14 360
102 2550 151/2 400
108 2700 16 410
114 2850 16 1/2 420
120 3000 17 440
126 3150 17 44p

132 3300 171/2 450
138 3450 17 1/2 450
1 ~ 3600 18 460

~ _ —

STATION ~f ~ M

STATION D BARS
POINT

PLAN
D BAR

T N,~

Q ~ ~
y

ROUND EDGES
TO 3" (75 mm R

~ 150„mm ~

~1~

i
— ~

STAl10N

~N~T~#4 M~~

fOR #4
OM)

~ ~

EL EL

~

~

II
~~
~~

STA STA

i

~

~

#4 ~ 18° (#13M ~ 450 mm) OC,
BOTH WAYS, TO BE USED WHEN
D2 IS 60" (1500 mm) OR MORE

LONGITUDINAL SECTION
D BARS ~

~ A BARS
F BARS

P I 3 OR #4~ 18
m 10M ~ 450 B BAR:

~ mm) OC

~ EL R EL S

T~~ 18° (13M ~ 450 mm) OC,
OTH WAS, TO BE USED

WHEN B IS 60" (1500 mm)
OR MORE ~

~ MAIN LINE

SECTION N'— N"—N"'
PROJECTED ON M—M—N"

OR #4
10M)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE
PUBLIC STANDARDS TRANSITION STRUCTURE STANDARD PLAN

WORKS INC.
GREENBOON COMMITTEE

1682 PIPE TO PIPE 340- 2
REV. 1995, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

t. THE HORIZONTAL ANGLE CkF CONVERGENCE OR DIVERGENCE, 6, SHALL
NOT EXCEED 5' 45'_

2. VALUES FOR A, B, C, D1 AND D2 ARE -SHOWN ON THE PLANS.
ELEVATION R AND ELEVATION S ARE SHOWN WHEN f~EQUIRED
BY NOTE 1 d.

3, FLQOR QF STRUCTU'RE SHALL BE` STEEL TROWELED TO SPRING LW E.

4_ REINFORCEMENT STEEL SHALL CONFORM TO ASTM A 615 A B15 M ,
GRADE 30D (40), .AND SHALL TERMINATE 1 1 f2" (4Q mm CLEAR F
CONCRETE SURFACES UNLESS OTHERWISE SHOWN_ LONGITUDINAL
BARS SHALL BE #3 ~R #4 C~+ 18° (#10M C~ 450 mm) OC OR LESS.

5. E~EVATf~N 5 fi,PPLIES AT INSIDE WALL OF STRUCTURE:,.

6. TRANSITION STRUCTURE SHALL BE POURED IN ONE CONTINUOUS
OPERATION, EXCEPT THAT THE CONTRACTOR SHALL HAVE THE
OPTION OF PLACING AT THE SPRING LINE A CONSTRUCTION JO1NT
LONGITUDINAL. KEYWAY.

7. THE LENGTH OF THE STRUCTURE MAY BE INCREASED AT THE OPTION
OF THE CONTRACTOR TQ MEET RCP ENDS, USING d BARS,
LONGITUDINAL AND BOTTOM REINFORCEMENT IN EXTENDED PORTION
OF SAME QIAMETER AND SPACING AS SPECIFIED 1N THE TABLE, BUT
ANY CHANGE IN THE LQCATION QF SPUR :MUST BE APPROVED BY THE
EN.GII~EER,

8. EMBEDMENT P SHALL BE AS SPECIFIED IN THE TABLE, UNLESS
OTHERWISE SHOWN ON THE PLANS.

9_ WHEN THERE IS N0 SPUR REQUIRED,: A & B BARS SHALL BE OMITTEQ.

10. WHEN ELEVATION R .AND ELEVATION S ARE NOT SHOWN ON PLANS,
INLET PIPE SHALL ENTER MAIN LINE RAQIALLY. WHEN INLET PIPE.
ENTERS MAIN LINE aTHER THAN RADIALLY, ELEVATION 5 SHALL BE
SHOWN ON PLANS, AND INLET PIPE SHALL BE LAID ON A STRAIGHT
GRADE FROM ELEVATION 5 TO CATCH BASIN OR GRAQE BREAK
IN INLET LINE.. ELEVATION R SHALL BE SHOWN ON THE PLANS ONLY
WHEN STUB IS TO BE PROVIDED W MAIN UNE FOR FUTURE
CONSTRUCTION ~F INLET P1PE.

1' FH T EACOVER EXCEEDS 
~5E (~H55 

nS,jRA~SPECIAL STR: B TURF SHALL CBE
DESIGNED FOR THE GO~lER' AND DETAILED ON THE PLANS.

STANDARD PLANS FAR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

340-2
SHEET 2 ~F 2
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m ~N
~N

B ~N

T _ _
0

A~ RCB _ _ ~~ _ _ RCB

~N~ ___—

BN
m

~" PLAN ~N

OP1lONAL
CONSTRUCTION ~
JOINT

TOP
L-BAR

TRANSVERSE
BARS

BOTTOM ~ ~
L BAR . VERTICAL

BARS

~~

SECTION B—B

STEEL PATTERN SHOWN
IS PICTORIAL ONLY,
SEE NOTES 2 AND 5

STRUCTION JOINT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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NOTES

1. THE HORIZONTAL ANGLE OF DIVERGENCE OR CONVERGENCE, @, SHALL
NOT EXCEED 5' 45'.

2. THE REINFORCING STEEL BAR SIZE, SPACWG AND COVER OVER THE
STEEL OF STRAIGHT TRANSVERSE BARS fN TOP AND BOTTOM SLABS., OF
L—BARS IN TOP AND BOTTOM CORNERS, OF STRAIGHT VERTICAL BAF~'S
IN SIDEWALLS AND~OR LONGITUDINAL DISTRIBUTION AND TIE BARS IN
TOP OR BOTTOM SLABS ~R S'iDE WALLS SHALL BE THOSE OF
WHICHEVER ADJOfNING RCB SECTION PROVIDES THE GREATER. STEEL
AREA FOR EACH TYPE OF BAR ANQ GREATEST COVER. THE BAR LENGTHS
SHALL VARY UNIFORMLY THROUGHQUT THE TRANSITION.

3. THE THICKNESS OF THE WALLS ANQ SLABS SHALL SE THOSE OF THE
ADJQINING RCB SECTION AT EACH END OF THE TRANSITION ANA
SHALL VARY UNIFORMLY BETWEEN THE TWO ENpS.

4. f' = 4000 PSI (28 MPa) Afi 2$ DAYS AND THE CONCRETE SHALL BE THE
SAME MIX AS THE ADJACENT RCB.

5, ALL STEEL EXCEPT LONGITUDINAL STEEL SHALL BE GRADE 60 (400.).
BILLET STEEL CONFORMING TO ASTM A 615 (A 615 M) AND SHALL
TERMfNATE 1 1 f2°~(40 mmj CLEAR OF Ct)NCRETE SURFACE UNLESS
OTHERUYISE SHOWN.

6. THE TRANSITION STRUCTURE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH THE STRUCTURAL NOTES APPLYING TO RCB STRUCTURES SHOWN
~N THE PLANS.

7. DETAILS. flF CONSTRUCTION JOINTS AND KEYWAYS SHALL BE AS
SHOWN ON THE PLANS FAR SfNGLE RCB STRUCTURES.

STANDARD PLANS FOR PUBLIC W4RK5 CONSTRUCTION STANDARD PLAN

341-2TRANSITION STRUCTURE
SINGLE RC B TO SINGLE RC B SHEET 2 OF 2
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STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLJC TRANSITION STRUCTURE STANDARD PLAN

YJCIRKS STANDMDS INC
Ci2EENBOOK COUAIITTEE

1992 R C B TO PIP E 34Z— Z
REV. 1995, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



n~ nT~c

1. THE HORIZONTAL ANGLE OF pIVERGENCE OR CONVERGENCE, 9, SHALL
NOT EXCEED 5' 45-'.

2. REINFORCING STEEL BAR SIZES, SPACING'., PATTERN AND COVER OVER
THE STEEL SHALL BE AS FOLLOWS:

RCB TO RCP ANLI RGB TO ARCH — THAT OF RCB SECTION.
ARCH TO RCP — THAT OF ARCH SECTION.
ARCH TO ARCH —THAT OF ARCH ~ECTI~N HAVING THE THICKER
WALLS. THE BAR LENGTHS SHALL VARY UNIFORMLY THROUGHOUT
THE TRANSITIt~N.

3. THE CONCRETE THICKNESS SHALL BE AS FOLLOWS:
RCB TO RCP AND ARCH TO RCP — THAT OF ARCH QR RCB
SECTION UNLESS THE WALL THICKNESS ~F THE RCP PLUS 1Q0 mm
(4") GREATER, IN WHICH CASE THE. CONCRETE THICKNESS SHALL
VARY UNIFORMLY FROM THAT QF THE ARCH CSR RCB SECTION
TO THAT OF THE`. RCP WALL PLUS 100 mm (4"}.

RCB TO ARCH ANa ARCH TO ARCH — THAT OF THE ADJOINING RCB
OR ARCH SECTION AT EACH END QF THE. TRANSITION A.ND SHALL
VARY UNIFORMLY BETWEEN THE TWO ENDS.

4. THE INTERIOR SURFACE SHALL BE SMOOTH AND VARY UNIFORMLY
BETWEEN THE. TWO ADJOINING SECTIONS.

5. AT RCP JUNCTl1R'E, EMBEDMENT P SHALL BE 130 mm (5") FOR PIPE
SIZE OF 2400 mm (9fi") QR LESS, ANQ 200 mm (8") FOR PIPE SIZES
OVER 2400 mm (96",~.

6. f~ = 28 MPa (400Q PSI) AT 28 DAYS AND THE CONCRETE SHALL BE THE
SAME MIX. AS THE ADJACENT RCB.

7. ALL STEEL, EXCEPT LONGITUDINAL STEEL SHALL BE GRADE 4~0 (~0)
81LLET STEEL CONFORMING TO ASTM A 615 M {A 615) AND SHALL
TERMINATE 40 mm (1 1/2") CLEAR OF CONCRETE SURFACE UNLESS
OTHERWISE SHOWN.

8_ KEYED CONSTRUCTION JOINTS OF THE 'SAME DIMENSIONS AS THOSE
OF THE RCB OR ARCH SECTION MaY BE CARRIED THROUGH THE
TRANSITION STRUCTURE AT THE CONTRACTOR'S OPTION. SEA
SECTION B—B.

9_ THE. TRANSITION STRUCTUF~E SHALL BE CONSTRUCTED IN ACCOR~A~~JCE
THE STRUCTURAL NOTES APPLYING TO RCB OR ARCH
STRUCTURES SHAWN ON THE PLANS...

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

342-2TRANSITION STRUCTURE
RC B TQ PIPE ~yEET ~ ~F 2



STRUCTURAL ANALYSIS REQUIRED WHEN THIS
DIMENSION EXCEEDS 18" (450 mm}~ N

H

fig" -- _-__,- - DOUBLE

(4 m ' ~ ~
RCB =-ys-------~----- -----A - - - - -

~ ---- R 24 --- 

-RCB 

_ A

PLAN

OPII~
CON!
JOIN

Jt~; I IUIV H-H

SECTION B-B

~ i tt~ F'A I I tKIV anvwry
S PICTORIAL ONLY. SEE
VOTES 2 AND 6

CONSTRUCTION JOINT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE TRANSITION STRUCTURE STANDARD PLAN
PUBLJC WORKS STANDARDS INC.

GREENBO ~Z~M~~ SINGLE RCB TO DOUBLE RCB 343-2
REV. 7995, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1'. THE HORIZONTAL ANGLE OF DVERG'ENGE OR CONVERGENCE, 8, SHALL
NOT EXCEEp 5' 45'.

2. REINFORCING STEEL BAR SIZE, SPACING AND OUTSIDE COVER SHALL
BE THAT OF DOUBLE RCB SECTION.. FOR CURVED TRANSITIONS,
SPACE BARS ON CENTER LINE AND PLACE TRANSVERSE STEEL
RADIALLY:. THE BAR LENGTHS AND DIMENSIONS SHALL VARY UNIFORMLY
THROUGHOUT TRANSITION... LONGITUDINAL BARS SHALL BE CONTINUED
THROUGH THE JOINTS WITH THE. TRANSITION STRUCTURE.

3. THE CONCRETE THfCKNESS SHALL. BE THAT OF THE DOUBLE RCB
SECTI Ofd.

4. PLAN AS SHOWN IS FOR DOUBLE RCB SECTION DOWNSTREAM. WHEN
dOUBLE RCB SECTION IS UPSTREAM TAPER THE LAST 24" (600 mm) OF
CENTER WALL TO END IN 1 1/2" (40 mm) RADIUS.

5. f~ = 4000 PSI (28 MPa) AT 28 DAYS AND THE. CONCRETE SHALL BE THE
SAME MIX AS THE ADJACENT RCB.

6. ALL STEEL, EXCEPT LONGITUDINAL STEEL SHALL BE GRADE 60 (400)
BILLET STEEL CONFORMING TQ ASTM A 675 (A 615 M) AND SHALL
TERMWATE 1 1/2" (40 rnm) CLEAR OF CONCRETE SURFACES UNLESS
OTHERWISE SHOWN....

7. TRANSVERSE JOI~JT KEYWAYS, A'S .DETAILED FOR LONGITUDINAL JOINT
KEYWAYS AT BASE.: OF OUTER WALLS ON THE PLANS, SHALL BE
PLACED IN BOTH SLABS ANQ WALLS AT THE END OF' EACH POUR.

8. THE TRANSITION STRUCTURE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH THE STRUCTURAL NOTES APPLYING TO RCB STRUCTURES SHOWN
~N THE PLANS.

STANDARb PLANS FOR PUBLIC WORKS CON57RUCTION STANDARD PLAN

343-2TRANSITION STRUCNRE
SINGLE RC 8 TO DAUB LE RC B SHEET 2 OF 3
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NOTES 2 AND 5
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STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGAIID BY 7HE
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INC.
GREENBOOK COMMITTEE

1882 DOUBLE RCB TO DOUBLE RCB 344-2
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SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. HC?RIZONTAL ANGLE OF DIVERGENCE OR CONVERGENCE, 9, SHALL. NOT
EXCEED 5' 45'.

2'~ REWFORCING STEEL BAR SfZE, SPA~II~G, LENGTHS, AND OUTSIDE
COVER SHALL. BE THAT OF WHICHEVER ADJOINING DOUBLE RCB
SECTION PROVIDES THE GREATER STEEL AREA FOR EACH TYPE OF BAR.
LONGITUDINAL BARS SHALL BE CONTINUED THROUGH THE JOINTS WITH
THE TRANSITION STRUCTURE.

3. THE THICKNESS OF THE WALLS A'ND SLABS SHALL BE THOSE OF THE
ADJaINING DOUBLE RCB 'SECTION AT EACH. END OF THE TRANSITION
AND SHALL VARY' UNIFORMLY BETWEEN THE TWO ENDS.

4. f~ = 4,OOQ PSI (28 MPa) AT 28 GAYS AND. THE CONCRETE SHALL BE THE
SAME MIX AS THE AbJACENT RCB.

5. ALL STEEL, EXCEPT LONGITUDINAL STEEL. SHALL BE GRADE 60 (40Q)
BILLET STEEL CONFQRMING TO ASTM A 615 ~A 615 MZ AND SHALL
TERMINATE 1 1/2" (40 mm) CLEAR OF CONC ETE SURFACE. UNLESS
OTHERWISE SHOWN,

6. TRANSVERSE JOINT KEYWAYS, AS DETAILED FOR LONGITUQINAL JOINT
KEYWAYS AT BASE OF OUTER WALLS ON THE PLANS, SHALL BE
PLACED (N BATH SLABS AND .WALLS AT THE END ~F EACH POUR.

7: THE TRANSITION STRUCTURE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH THE STRUCTURAL NOTES APPLYING Tt~ DOUBLE RCB STRUCTURES
SHOWN ON THE PLANS.

STANDARD PLANS..FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

344-~TRANSITI()►N STRUCTURE
DOUBLE RC B TV L/OUB LE RC B SHEET 2 OF 2



REINFORCING STEEL DETAILS SAME
AS FOR DOUBLE RCB SECTION —r
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STEEL PATTERN SHOWN
IS PICTORIAL ONLY. SEE
NOTES 2 AND 6

CONSTRUCTION JOINT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE TRANSITION STRUCTURE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.

GREENBOOK COIAMIT7EE
1982 D 0 U 8 LE R C B TO TRIPLE R C B 345- 2

REV. 1995, 2009
SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. HORIZONTAL ANGLE OF DIVERGENCE OR CONVER~ENGE, 8, SHALL FJOT
EXCEED 5' 45'.

2. REINFORCING BAR STEEL S[ZE, SPAGItdG, .AND OUTSIDE COVER. SHALL
BE THAT OF THE ADJOINfNG RCB SEGTfON WITHIN THE.: LIMITS
INDICATED ON THE PLANS. FOR CURVED TRANSITIONS
SPACE BARS ON CENTER LINE, ANQ PLACE TRANSVERSE STEEL
RADIALLY. BAR' LENGTHS AND DIMENSIONS SHAD VARY UNIFORMLY
THROUGHOUT TRANSI110N. LONGITUbINAL BARS SHALL BE
CONTINUED THROUGH THE J41NTS WfTH TH:E TRANSITION STRUCTURE.

3. CONCRETE THfCKNESS SHALL BE' THAT OF ADJOINING RCB SECTION
WITHIN` TF(E LIMITS INDICATED ON THE PLANS.

4. PLAN AS SHOWN IS FOR TRIPLE RCB SECTION DOWNSTREAM. WHEN
1RIPLE R'CB 'SECTION IS UPSTREAM REVERSE THE RADIUS AT ENDS
OF DIVISION WALLS AS FOLLOWS:

(A) TAPER THE LAST 24" (600 mm) dF ̀TRIPLE RGB DIVISION
WALLS Td END IN 1 1 j2" (40 mm) RADIUS;

(B) THE 24° (600 mm) EXTENSION OF CENTER WALL OF DOUBLE. RCB
SHALL BE OF UNIFORM THICKNESS, T'4, ENDING IN RADIUS = 1 f2Tq:.

5. f~ = 4000 PSI (28 MPa) AT' 28 DAYS AND C0~[CRETE SHAD 8E THE
SAME MIX A5 THE ADJACENT RCB.

6. ALL STEEL, EXCEPT LONGITUDINAL STEEL SHALL BE GRADE 60 {400)
BILLET STEEL CONFORMING TO ASTM A 615 (A 61.5 M) AND SHALL
TERMINATE 1 tf2" (40 mm} CLEAR OF CONCRETE SURFACE UNLESS'
OTHERWISE SHOWN.

7. 1RANSVERSE JOINT KEYWAYS, AS DETAILED FOR LONGITUDINAL
JOINT KEYWAYS AT BASE OF OUTER WALLS ON THE PLANS,
SHALL BE PLACED IN BOTH SLABS AND. WALLS AT THE
END OF EACH POUR,

8. THE 1RANSITION STRUCTURE ̀ .SHALL BE CONSTRUCTED IN AGC~RDANCE
WITH THE..STRUCTURAL. NOTES APPLYING TO THE RCB 57RUCTUFtES
5H01MN ON THE PLANS,

STANDARD PLANS. FOR RUBLIC WORKS CONSTRUCTION STANDARD PLAN

345-2TRANSITION STRUCTURE
DOUBLE RC B TQ TRIPLE RC B SHEET z of z
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NOTES

1, THE HORIZONTAL ANGLE OF DIVERGENCE OR CONVERGENCE, 8, SHALL
NOT EXCEED 5' 45'.

2. REINF~RCiNG STEEL BAR S1ZE, SPACING AND OUTSIQE COVER SHALL
BE THAT OF THE LARGER SECTION. FOR CURVED TRANSITIONS,
SPADE BARS ON CENTERLINE AND PLACE TRANSVERSE STEEL
RADIALLY. BAR LENGTHS AND DIMENSIONS SHALL VARY llNIFORMLY
THROUGHQU'T TRANSITION. LONGITUDWAL BARS SHALL B~ CONTINUED
THRQUGH THE JOINTS WITH THE TRANSITiflN STRUCTURE.

3, THE CONCRETE THICKNESS SHALL BE THAT OF' THE LARGER RCB
SECTION.

4. f~ = 4000 PSI {28 MPa} AT 28 DAYS AND THE CONCRETE SHALL BE THE
SAME' MIX AS THE ADJACENT RCB.

5~ BILLEl'TSTEEL CONE ORMINGI TD ~ASTM~AE615~(A L61 5 M) ANDESHALL 
00)

TERMINATE 1 1 f2" (40 mm) CLEAR OF CONCRETE SURFACE UNLESS
OTHERWISE SHOWN..

6. TRANSVERSE JOINT KEYWAYS, AS DETAILED FOR LONGITUDINAL JOINT
KEYWAYS AT BASE OF OUTER WALLS ~N THE PLANS,
SHALL BE PLACED IN BOTW SLABS AND WALLS AT THE END OF EACH
POUR;.

7. THE TRAIV5ITION STRUCTURE SHALL BE CONSTRUCTED 1N ACCORDANCE
WITH THE STRUCTURAL NdTES APPLYING TO RCB STRUCTURES
SHOWN. QN THE PLANS,

STANDARb PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

346-2TRANSITION STRUCTURE
TRIPLE RC B TO TRIPLE RC B INLETS SHEET 2 OF 2



RCB OR RCP

A~

B ~ STORM DRAIN S

3" (75 mm)(TYP

PLAN

L BOLT GRATE LOCK SEE
DETAIL "A" (TOP OF BOLT
FLUSH WITH TOP OF GRATE)

SLOPE

N ~o c 20 m
M

6" (150 mm CONC PIPE
.. p, ..

,~~

..

D

,, ~ RCP

i
A 6° (150 mm) CONC PIPE -

STATION

~ . o .,
.e .:~..

n

PIPE SLOT,
SEE NOTE 3

2" (50 mm)

~: :~

SECTION B - B

- SEE NOTE 2

— 9 1/2" (240 mm~ x 16° (400 mm) U1ILITY BOX WITH
CAST IRON GRA SUCH AS °QUIKSET° SERIES
NO. WV-16, BROOKS PRODUCTS INC. N0. 3-TG,
OR AGENCY APPROVED EQUAL

SLOPE
f---

,]=(25 mm) MIN
#4 (2-#13M) x 20° (500 mm) LONG

450-C-2000 (265-C-14) CONCRETE COLLAR

SPPWC 334 FOR RCB CONNECTION, TYP, SEE NOTE 2
SPPWC 332 FOR RCP CONNECTION, TYP, SEE NOTE 2

Q ..

' p RCB ~ 4° M6 STD STAINLESS STEEL

SECTION A - A

E 1/4-20 UNC-2A
(M6 x I)

rn

E
E 1 2•

ci m (13 mm)

DETAIL OF L BOLT

•' ~~ F(EX. h~EAb NUTS
1 /4" (6 mm) 0 HOLE
THRU C'BORE 3 4"
20 mm) 0 x 1 f4"

i 6 mm DEEP,
HOL S ~ ~ ~~

o~~~.
i

~3 ~'m ~~

~~o

— 1/4" (M6) m STAINLESS STEEL
L BOLTS, SEE DETAIL

DETAIL "A"

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROIAULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC

CREENBOOK COIIAAITiEE YARD INLET //~350—i.1984
REV. 1996. 2009

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



~rtir~

1. CONNECTOR PIPE

LOCATE PIPE AS INDICATED ON SHEET 1.

2. CONCRETE

FLOOR OF BASIN SHALL SLOPE FROM ALL WALLS TO THE OUTLET
AND SHALL BE GIVEN A STEEL TROWELED SURFACE FINISH.

3" (75 mm) THICK CONCRETE ENCASEMENT SHALL BE USED IN LIEU
OF 6" (150 mm) THICK CONCRETE ENCASEMENT WHEN REQUIRED BY
SPPWC 332 OR 334.

3. GENERAL

GRATING AND BASIN ARE NOT DESIGNED FOR VEHICULAR TRAFFIC AND
SHALL NOT BE USED IN LOCATIONS WHERE SUCH TRAFFIC WILL OCCUR.

EMBED UTILITY BOX 1 /2" (15 mm) INTO CONCRETE COLLAR. SEAL PIPE
SLOTS IN UTILITY BOX WALLS WITH CONCRETE.

4. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN:

332 JUNCTION STRUCTURE PIPE TO PIPE (INLET I.D. ~ 24" (600 mm))
334 JUNCTION STRUCTURE PIPE TO BOX (INLET I.D. ~ 30" (750 mm))

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

350-2YARD INLET
SHEET 2 OF 2



END SECTION STATION POINT. ALL TIE DIMENSIONS
FOR CSP SHOWN ON THE PLANS ARE TO

~ THIS POINT

i -----

A _ ~I II ~ ~ _ A (SHEET 1 & 2)

11 _ \~- - - I ------

CORRUGATED STEEL
BAND CONNECTOR.
SEE NOTE 6

CONSTRUCT BERM TO
HEIGHT OF TOP OF INI

SEE NOTE 9

END SECTION FOR CSP

FLOW LINE
Shop

F
12" (300 mm)

POINT B

SLOPE = 4

CORRUGATED STEEL 3-PIECE
2 WELD 90° ELBOW

GALVANIZED PROTECTION BARS

PLAN

1 III ~~ s`?

CORRUGATED STEEL
2-PIECE 90' ELBOW

ALTERNATE GROUND LINE

V
D

SEE PLANS

CORRUGATED STEEL
w ~ BAND CONNECTOR

Q v _ 200 mm ~
~ ~ 100 mm E ~CONC PIPE

Q ~ _ o OR RCP
> ~ E, ` o

~~

SECTION A-A
CASE 1

Z
— D W Q

• ~~

CONCRETE COLLAR
450-C-2000
(265-C-14)

NOTE: I
FOR CASE 2 & 3, SEE SHEET 2.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE CSP FLARED INLET //~351 —iD84
REV. 1996, 2009

SHEET 1 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



CONSTRUCT BERM TO
HEIGHT OF TOP OF IN

END SECTION FOR CSP

FLOW LINE

12" (300 mm)-~~

POINT B

SEE NOTE 9

Z CONCRETE COLLAR
~ SPPWC 380

12e 00 mm ~

10 0 ~ ~
0
0

CONC PIPE W Z
OR RCP ° N a

STRAIGHT GRADE TO INLET

SECTION A-A (SHEET 1)
CASE 2

CORRUGATED STEEL
BAND CONNECTOR.
SEE NOTE 6

CONSTRUCT BERM TO CORRUGATED STEEL
HEIGHT OF TOP OF INLET 2-PIECE 90' ELBOW

SEE NOTE 9 9° (225 mm)+ t/2D ALTERNATE GROUND LINE

END SEC110N FOR CSP

FLOW LINE ~ ~ S.

SAO

,~

I ~ I
a

'OF
Soti

I
~ ~n
m ~

12° (300 mm) Q~w

POINT B ~ >

SLOPE = 4~ '

TOP OF RCP OR BURN OR CUT PIPE TO SURFACE
TOP SLAB OF RC8 p OF CONCRETE. SEE NOTE 7

SEE
PLANS

SECTION A-A (SHEET 1)
CASE 3

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

351-2CSP FLARED INLET
SHEET 2 OF 3



NOTES

1. ANGLE A MAY BE ANY ANGLE AS REQUIRED.

2. ELEVATION OF POINT A SHOWN ON PLANS.

3. POINT B SHALL BE PLACED 12" (300 mm) BELOW THE FLOW LINE OF
EXISTING DITCH UNLESS OTHERWISE SPECIFIED ON PLANS.
SLOPE SHALL BE SET IN FIELD BY THE ENGINEER.

4. THE HEIGHT OF THE RISER FOR CASE 1 & 3 SHALL VARY AS
DETERMINED BY THE ELEVATION OF POINTS A & B, OR BY THE TOP
OF STORM DRAIN CONDUIT AND ELEVATION OF POINT B.

5. CORRUGATED STEEL BAND CONNECTOR IS NOT REQUIRED FOR INLET
SIZES 24" (600 mm) DIAMETER OR LESS.

6. IN ALL CASES, CONNECTION TO THE STORM DRAIN CONDUIT SHALL
BE IN ACCORDANCE WITH THE APPLICABLE JUNCTION STRUCTURE,
TRANSITION STRUCTURE, OR MANHOLE.

7. ALL CSP AND FITTINGS SHALL BE GALVANIZED.

S. PUNCH HOLES IN CSP AND WELD 3/4" (20 mm) GALVANIZED BARS
HORIZONTALLY IN PLACE ACROSS OPENING.

9. COAT WELDED, CUT AND ABRADED SURFACES AS SPECIFIED IN
SSPWC 210-3.5.

10. INLET SHALL NOT BE USED IN WATER COURSES SUBJECT TO DEBRIS
FLOWS. A STRUCTURE HAVING A PROTECTION BARRIER SHOULD BE
USED.

11. END SECTION MAY BE ARMCO STANDARD END SECTION, BETHLEHEM
STEEL CO. FLARED END SECTION FOR CSP, OR AN AGENCY-APPROVED
EQUAL.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

351-2CSP FLARED INLET
SHEET 3 OF 3





4" x 4" CHAMFER
(100 x 100 mm) r~ HINGE

f~' /PER TABLE 3
DETAIL K / ~

REINFORCED
1 CONCRETE BOX

C C I I I N I I I I TI I I I I p I I I I I
i~iIIIIIIIIIAIIIIVIIIII TOP MEMBER

~ 1 ~ I I I I I I II I I I I I I I I I I SIDE MEMBER
H p III p I I II I I I I I 1 I I I I II I I I I

1 L 111LLJ11 LLJ11 LILJ11
~3~~~Trn~Trn~Tr

MID MEMBER

T
75 mm ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ SAND PLATE (WHERE REQUIRED)

MID SUPPORT, VERTICAL MEMBERS

E E DETAIL G
FARING PLATE,

DETAIL F

BOTTOM ~ 6"
MEMBER 150 mm) MAXI

W
r~

THREE-HINGED INLET./OUTLET BARRIER

FOR RCB

~ ~2~
~,~ ~ 300 mm) ~,~ H

cn LIFTING

Y I I I I I A I I I I ~ 2/3 HB LUG, DETAIL J~
I I I I I I U I I I I ~ ~ SAND PLATE (WHERE REQ'D)
IIIIIIVIIII

H ~p~ * ~b~ 25' ~ MID MEMBER

Hg
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TABLE 3 - HINGES
N0. OF HINGE

BOX SIZE, W x H HINGES SIZE

4'x4' (1.2 x 1.2 m) 2 12" (300)
4'x6' (1.2 x 1.8) 2 12" (300)
4x8' (1.2 x 2.4) 2 12" (300)
6'x4' (1.8 x 1.2) 2 18" (450)
6'x6' (1.8 x 1.8) 2 18" 450)
6'x8' (1.8 x 2.4) 2 18" 450)
6'x10' (1.8 x 3.0) 2 18" (450)
8'x4' (2.4 x 1.2) 3 12" (300)
8'x6' (2.4 x 1.8) 3 12" (300)
8'x8' (2.4 x 2.4 3 12" (300
8'x10' (2.4 x 3.0~ 3 12" (300
10'x6' (3.0 x 1.8) 3 18" (450)
10'x8' (3.0 x 2.4) 3 18" (450)
10'x10' (3.0 x 3.0) 3 18° (450)
12'x6' (3.6 x 1.8) 3 24" (600)
12'x8' (3.6 x 2.4) 3 24" (600)
12'x10' (3.6 x 3.0) 3 24" (600)
14x6' (4.2 x 1.8) 3 24" (600)
14'x8' (4.2 x 2.4) 3 24" (600)
14'x10' (4.2 x 3.0 m 3 24" (600)

DETAIL K
SIDE
MEMBER

TOP MEMBER
UNDERSIDE

SECTION C-C

6" OC, TYP ~ "-12°
SAND PLATE 

X50 mm 
25-300 m

3/8" (10 mm)

VERTICAL
BARS
(TABLE 1

MID MEMBERS 1 4" 6
3"x3"x3/8'
(~s x ~s x ~o 

mm)SECTION D-D

TABLE 4 - HINGE
CLEARANCES (mm)
D X Y

4" (10) 2° (50) 3" (75)
5" (127) 2 1/2" (65) 3 1/2" (90)
6" (152) 3" (75) 4" (100)
7° (178) 3 1 /2" (90) 4 1 /2" (115)
8" (203)4" (100) 5" (125)
9" (229)4" (100) 5" (125)

PLATE

JG PLATE
~"x8'

(~s x 125 mm~ DETAIL F `'`' " goo X 20o mm)
2 PER BEARING PLA E

BOTTOM
MEMBER B~TM

SIDES

MID SUPPORT ~
SAME SIZE AS
BOTTOM MEMBER END PLATE

BEARING PLATE-
MATCH WIDTH OF

EVERY 
SUPPORT

4" s mm OTHER 
DETAIL G

BAR

1/4" (6 mm) _ NUT &
WASHER

PL 1 1/2"x9"x9" -
(38 x 225 x 225 mm)

i.

BOND BREAKER ~~~a ~ •~•• ~'

ALL 
TO PERMIT ~ ~ '~

BARS 
BOLT REMOVAL ~ ~:

SPLICE EYE ~ ° . ~ tr..'
TO SHANK w/ ''
APPROVED WELD E
OR COUPLING ~1 E

BOTTOM 
NOTE A:

MEMBER 
OLDS 1" (25 mm) FOR

WELDS 1 1/2" (40 mm) FOR
NOTEA 1 4" 6mm H =8' &10'(2.4 &3.Om)

SECTION E-E

N

2 1

(32~mm)"DIA X90 mm) DIA

DETAIL J

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

360-2SLOPED PROTECTION BARRIER
SHEET 4 OF 8



E
E

(100 mm)

•~ <, .. _ a.

#5 (#16M) BARS
20" (500 mm) LONG 3^
BOTH WAYS ~75~~

1" (25 mm) BOLT
1 ~~

'~.rfr~

SEE DETAIL B

UT & WASHER

PLATE Q

• •,~ ~ 1" (25 mm) GROUT

~~ ~ 1 ° (25 mm) STD PIPE SLEEVE
d .~ .'~

•
~, .

+ ~.

DETAIL P

— — pl

~ TOP MEMBER

SEE DETAIL M — ~ ~ i 2" ~3vu mm j ~~

L~

12" (300 mm, HINGE

PL 1 /2"
(13 mm

4' MAX
~10a mm 3/16" (5 mm

SECTION L-L

N
~~ PLATE Q

&WASHER-NOTE 5

1 /4"x 1 1 /2"x 1 1 /2"
(PL6x38x38mm)

HINGE PIN 1 1/4"
(32 mm)

DETAIL BB

~2" (50 mm)
DOUBLE EXTRA STRONG
PIPE

DETAIL M

O PLATE Q
7/8" (22 mm) THICK
2 EACH HINGE

E ~
E ~

°- o
~ N ~
v

,~ ~n

(15 mm)

HOLES 1 1 16"
27 mm

3"
(75 mm~

6
150 mm

DETAIL P

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

360-2SLOPED PROTECTION BARRIER
SHEET 5 OF 8



4"

L~ ~. .
': . ..

#5 (#16M) BARS
20" (500 mm) LONG 3~
BOTH WAYS 75 mm

1° (25 mm) BOLT~~
.~

a

R
SEE DETAIL CC — — — — — — —

TOP MEMBER

SEE DETAILS fig" (450 mm)

R~

18" (450 mm) HINGE

4" MAX
(10

NUT & WASHER

~' " PLATE V

~~ ~,~ ~ ~~ ~ 1" (25 mm) GROUT
~~~ .

~'~ 1" (25 mm) STD PIPE SLEEVE
.~~ ° ~...a,:

L~J

SECTION R-R

E E
E~ ~

Q1 o cO o
~ ~
N ~

11
~~ PLATE V

PL 5/8"
(16 mm)

2" (50 mm)
DOUBLE EXTRA STRONG PIPE

DETAIL S

3 8"
(10 mm)

O

(55 mm) ' (120 mm)
9"

(230 mm)

DETAIL U

&WASHER—NOTE 5

PL 1 /4"x 1 1 /2"x 1 1 /2"
(6x38 x38 mm)

HINGE PIN 1 1/4"
(32 mm)

DETAIL CC

Y

SHEET 4
PL 5/8"
(16 mm)

HINGE PIN

~~~PLATE V

SECTION T-T

PLATE V
7/8" (22 mm) THICK
2 EACH HINGE

(27 mm

2 1 4,•
55 mm

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

360-2SLOPED PROTECTION BARRIER
SHEET 6 OF 8



4"
(100 mm

5 (#16M) BARS ~: ~ ~;=:
20" (500 mm) LONG ~ 3~~
BOTH WAYS 75 mm

1" (25 mm) BOLT!
'i .

.~ ~~~r

SEE DETAIL D

SECTION W-W

& WASHER

PLATE AA

a~~~~ 1° (25 mm) GROUT

~_~~1" (25 mm) STD PIPE SLEEVE

s ~ .'-

DETAIL Z

~~ 24" (600 mm) ~

~ti~

24" (600 mm) HINGE

PLATE AA
1'1

PL 3/4"
(19 mm)

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

~Y

3 mm) 
DOUBLE EXTRA STRONG PIPE

DETAIL X

i z"
(300 mm)

O O

E ~
E ~
o~
o ~
"' `~' 1 2°

(13 mm)

O

(75 mm) 150 mm (75 mm)

UT &WASHER-NOTE 5

PL 1/4"x2"x2"
(6x50x50mm)

HINGE PIN 1 1 /2"
(38 mm)

DETAIL DD

PLATE AA

Y
SEE

SHEET 4

HINGE PIN

PL 3/4"
(19 mm)

SECTION Y-Y

~~PLATE AA
7/8" (22 mm) THICK
2 EACH HINGE

DETAIL Z

HOLES 1 1 /16"
(27 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

360-2SLOPED PROTECTION BARRIER
SHEET 7 OF B



NOTES:

1. SUBMIT FABRICATION ("SHOP") DRAWINGS FOR APPROVAL PER SSPWC 2-5.3.3.

2. WHENEVER THE REINFORCED CONCRETE BOX SIZE FALLS BETWEEN SIZES SHOWN IN
THE TABLES, USE THE HINGE AND MEMBER SIZING FOR 1NE LARGER BOX SIZE SHOWN.

3. FRAME MEMBERS SHALL BE ASTM A 36 STEEL OR BETTER.

4. HINGE ASSEMBLIES. AND BEARING PADS SHALL BE STAINLESS STEEL.

5. MAKE NECESSARY MODIFICATIONS TO ALLOW THE SIMPLE REMOVAL OR INSERTION OF
HINGE PINS FOR INSTALLATION OR REMOVAL OF THE PROTEC110N BARRIER. THREAD
THE END OF HINGE PINS SO THAT NUTS AND LOCK WASHERS ARE FLUSH WITH
THE HINGE SLEEVE PIPE. DAMAGE THE THREADS BEYOND THE NUT FACE TO PREVENT
LOOSENING. SEE ALSO ALTERNATE DETAIL BELOW.

6. GALVANIZE FRAME MEMBERS AFTER FABRICATION.

7. MINIMIZE OR ELIMINATE WELDING AFTER GALVANIZING. REPAIR POST—FABRICAl10N
WELDS IN ACCORDANCE WITH SSPWC 210-3.5.

8. INSTALL A MID SUPPORT FOR BARRIERS WITH THREE HINGES.

9. INSTALL SAND PLATES AT OCEAN OUTLETS.

10. DESIGN LOADS:
A. INLET/OUTLET BARRIER: BULKED EQUIVALENT FLUID DENSITY = 85 PCF
B. OCEAN OUTLET:

1. 1,800 PSF (S6 kPa) OVER SAND PLATE AREA
2. 600 PSF (29 kPa) OVER LOWER OPEN AREA

HINGE SLEEVE 1 ~4° (6 mm) PIN IN DRILLED HOLE

HINGE PIN

SPOT WELD ENDS TO
PREVENT REMOVAL

ALTERNATE HINGE PIN ATTACHMENT
USE ONLY WHERE APPROVED

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

360-2SLOPED PROTECTION BARRIER
SHEET 8 OF S



STIFFENER BAR
3" x 3/8"
(76 x 10 mm) WELDE
ON BOTTOM OF RACK
WHEN LR IS 72"
(1.8 m) OR MORE

HEADWALL
AND WINGWALL~

-_====-t

OUTLE~ _
CONDUIT ~

--~___-- ~

L\

BOLTS PER NOTE 5

LR

72„
(1.8 m) MAX „

~~ ~ 4„

~~~ 6, mm

L

SEEICASE A
FOR DIMENSIONS

~~~-•
_„~~~

~~

• 
~ ISI ~~

~: C! •

• ~ ! , , ~~ 
r_

. u ~i~~

■

;~:~~-

~~~•'/ ~
~ } SHEET 2~\ ~ ~

~ o:
~~ '~ ~ RACK PLAN

CASE A ~~so oa ~~ CASE B SLOPE 
PROP

~'~~ o~

SEE SECT C-C, SHEET 2

S1IFFENER (WHEN REQ'D)

~ BARS 3"x3/8°

-- _~~6 x 10 mm) TYP HEADWALL TOP OF CHANNEL
~ '--1 ~

___-- SEE SECT D-D, -_i ~
-- I I SHEET 2 _ `~-j

PCC SUPPORT -_ ~C- ;.

RACK SECTION

.~

~_

.~.~~il I ~._ ~ I I I ~~ I IIi~~,~.
PCC SUPPORT

DETAIL E

SLOPES I'~~\\'~

~\

RACK FRONT
L..

PCC SUPPORT

HEADWALL

I~If11~1I~1~11//'

h

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLJC WORKS STANDARDS ING

GREFIJBOOK COMMITTEE
1993

SASH RACK (INCLINED) //~361 -
REV. 2005, 2009

L

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



z HEADWALL OR
~ +--1 WINGWALL
r~ ~..L :r~ a ....

_ ~ f :...e
~.;~, ~ BARS 3x3/8

o ~ I (76 x 10 mm)
~ 1 1/2"

(38 mm)

•~. ~

. ,.n .

(6 mm)V

SECTION C-C

50 mm

4n ~,~

100 mm 25 mm)

ELEVATION 5 8"
15 mm)

DETAIL F

1 1 2..
X38 mm)

ROUNDED

. - ~r~rnn--Tnnr Z ~.:;.~::.

E
N

..

SECTION D-D I. _I
~ 2•,

(305 mm) MIN

~4 (#13M)

#3 (#10M)~~
24" (610 mm),
3" (75 mm)
MIN COVER

SLOTTED HOLE
PER DETAIL F

' PCC SUPPORT--' REMOVABL

DETAIL E PORTION

" (8 mm) R ~ ' 0
~ " ° " °.

(25mm) MIN ~' •o p~ • ° ,
0

o a
"' 'a o'_

e~.

JSE ONLY FOR
2EMOVABLE PORTION

PLAN

THREADED ROD

(13x175 mm)

OXY

RETROFIT ATTACHMENT

NOTES

1. MAXIMUM SIZE OF OUTLET FOR THIS RACK IS 48" (1200 mm) PIPE OR 48" (1.2 m) WIDE RCB.
MAXIMUM LENGTH OF RACK LR IS 10'-0" (3 m).

2. ADJUST LR SO THAT THE SLOPE OF THE RACK IS APPROXIMATELY 2 HORIZONTAL TO 1 VERTICAL.

3. THE PCC SUPPORT IS NOT NEEDED IF THE INLET STRUCTURE HAS A SUITABLE CUTOFF WALL.
THE PCC SUPPORT SHALL NOT REPLACE THE CUTOFF WALL.

4. GALVANIZE RACK AFTER FABRICATION.

5. BOLTS SHALL BE 1/2"x7" (13 x 175 mm). BOLTS FOR REMOVABLE PORTION SHALL BE
STAINLESS STEEL. PROVIDE WASHERS AT EACH BOLT.

6. SUBMIT SHOP DRAWINGS PER SSPWC 2-5.3.3. FOR RETROFIT WORK, INCLUDE DETAILS FOR
ATTACHMENT TO EXISTING STRUCTURE.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

361-2TRASH RACK (INCLINED)
SHEET 2 OF 2



#4 ~ 12" (#13M ~ 300 mm)

L/2 (TYP)

t I ~'~'-

N

NEW OR ° I _
EXST PIPE

FLOW ~
0 I

f

~4 ~ 12"
(#13M ~ 300 mrr

6" MIN.
150 mm

CUT --- -------
NO. 2 CUT N0. 1
LINE of

a
0
o

9O, CUT
N0. 2
LINE

fi" MIN. BUT Nl150 mm

3.14 (D ~ „~

DETAIL "A" (SEE NOTE 10)
SONG-TUBE, OR EQUAL, INTERIOR FORM

CUT NO. 1: SAW THE NBE AT AN ANGLE OF A/2 WITH THE
TRANSVERSE PLANE. REVERSE ONE SECTION AND TAPE BOTH
SECTIONS TOGETHER FORMING THE DEFLECTION ANGLE A.

CUT NO. 2: SAW THE TUBE LONGITUDINALLY REMOVING A S1RIP
3.14 (Dp-D) WIDE ON THE SIDE OPP051TE THE OPEN JOINT.
BEND THE ENDS Qf THE CUT TOGETHER AND INSERT THE
TUBE IN THE PIPE.

560-G-3250 (330-C-23) CONCRETE

-~

1 -
1 //

~~

~l

1 ~ NF
o" Eks\

F~

~;, ,L

3- 4 ~#13M) CIRCULAR TIES,
SE~ N ,7E 9

1" (25 mm) (T1P)

D L T

12" (300 mm) 12" (300 mm) 4" (100 mm)

18" (450 mm) 12" (300 mm)5" (125 mm)

24° (600 mm)~2" (300 mm)6" (150 mm)

30" (750 mm)18" (450 mm)7" (175 mm)

36" (900 mm 18" (450 mm)9" (225 mm)

2" (1054 mm)18" (450 mm)9" (225 mm)

48" (1200 mm fig" (450 mm)10° (250 mm

57' (1425 mm)18' (450 mm)10" (250 mm

0" (1500 mm 21" (525 mm) 11" (275 mm)

6" (1fi50 mm 21" (525 mm) 11" (275 mm)

2" (1$00 mm)24" (600 mm)12° (300 mm

OF PIPE L ~v~

DETAIL "B"

REINFORCED CONCRETE PIPE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRDIJULGATED 8Y THE CONCRETE COLLAR FOR RC B STANDARD PLAN
~~~ „~S ~,~o~s ,N~.~~B°°K ~M„~

,~g2 12" (30D mm) THROUGH 72" (180Q mm) 3$0— 4
REV. 1995. 1897. 1 BB9. 2009

SHEET t OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. A CONCRETE COLLAR IS REQUIRED WHERE THE CHANGE IN GRADE
EXCEEDS 10~.

2. FOR CURVE JOINTS (SEE DETAIL B, SHEET 1)

1F THE EXTREME ENDS OF THE PIPE LEAVE A CLEAR SPACE
THAT IS GREATER THAN. 1" (25 mm), BU7 iS LESS THAN 3" (75' mm)
A CONCRETE COVER IS REQUIRED IN ACCORDANCE WITH
SSPWC 306-1..2.4.

IF THE EXTREME E~1DS OF THE PIPE LEAVE A CLEAR SPACE
THAT 15 EQUAL TO OR GREATER THAN 3" (75 mm) BUT LESS THAN
6" (150 mm), A CONCRETE COLLAR lS REQUIRED. IF THE CLEAR
SPACE IS 6" {150 mm) OR GREATER, A TRANSITION STRUCTURE.
IS REQUIRED.

3. CONCRETE COLLAR SHALL NOT BE' USED FOR A SIZE CHANGE ON
THE MAIN LINE.

4. CONNECTOR. PIPES

A. WHERE PIPES ~F QIFFERENT DIAMETERS ARE JOINED WITH A
CONCRETE DOLLAR, LAND T SHALL BE THOSE OF THE LARGER
PIPE. Q=Dt OR D2, WHICHEVER IS GREATER.

B, WHEN D~ IS EQUAL TO OR LESS THAN D2, JQIM INVERTS AND
WHEN D~ IS GREATER THAN D2. JOIN SOFFITS.

5. FOR PIPE LARGER THAN 72" (1800 mm) 'SPECIAL DOLLAR DETAILS
ARE REQUIRED.

6. FOR PIPE SIZE NQT LISTED USE NEXT 51ZE LARGER..

7, REINFORCEMENT SHALL CONFQRM TO ASTM A 615 (A 615 M) GRAdE
40 (300).

8. WHERE REINFORCING IS REQUIRED THE DIAMETER OF THE CIRCULAR
TIES SHALL BE D+(2X WALL THICKNESS) + T.

9. REWFORCING SHALL BE USED WHERE THE PIPE DIAMETER IS
GREATER THAN 21" (525 mm) AND ON .ALL PIPES WHERE THE SPACES
BETWEEN THE EXTREME OUTER ENDS fS 3~ (75 mm) OR LARGER.

CIRCULAR TIES: PIPE DIAMETER NO. OF
CIRCULAR T1ES

21" (525 mm) l~R LESS 3
24" (600 mm) TO 30" (750 mm) 3
33" 825 mm TO 57° 1425 mm) 4
60" (15t~D mm) TO 72" (1 SOd mm) 5

WHERE THE .SPACE BETWEEN PIPE ENDS EXCEEDS 3" (75 mm), THE
NUMBER OF CIRCULAR TIES SHALL BE INCREASED TO MAINTAIN AN
APPROXIMATE SPACING OF 6" (150 mm) Q.C.

10. WHERE THE PIPE IS 21" 525 mm) OR LESS IN DIAMETER AN INTERIOR
FORM OF UNSEALED SON —TUBE OR EQUAL SHALL. BE USED TO
PROVIDE A SMOOTH INTERIOR JOINT. THE PAPER .FORM MAY BE

OR LARGERAAERESMOVABLE INTERI RH FORM SHALL IBE2USED6 OR THE
INTERIOR JOWT SHALL. BE COMPLETELY FILLED WITH MORTAR AND
NEATLY POINTED.

STANDARD PLANS fOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

380- 4CONCRETE COLLAR F4~ RC B
12~ 300 mm THROUGH 72" 1800 mm SHEET ~ ~F 2



SALVAGE EXISTING FRAME AND
COVER AND MANHOLE CONE

1~ —FBI
CONSTRUCT 6'x6' (2 m x 2 m) SQUARE PLUG 1 ~ _~ I N

---- ~ e. :•

--- — =a •~ i.. 11 ~
~~

#4 ~ ~2~ (#13M ~ 300 mm), BOTH WAYS I tll ~

N

EXIST. RCB

EXISTING ~r
RCB ~6"~i 

MANHOLE ABANDONMENT
VARIES 

SEAL FOR RCB
S~RFACEED 

I I 2~
p 4X12"

#13M ~ 300 mm) MAX,
8" MIN ~ ~ BOTH WAYS
(200 mm I ~

3fi" MAX ---- ~ REMOVED CONNECTOR PIPE
(900 mm) e;o:'.;.

S" MIN '~
(200 mm fl CONSTRUCT SQUARE

A A CONCRETE PLUG

150 mm)

~ANDONMENT SEAL
FOR RCB INLET

~4 ~ 12° (~13M ~ 300 mm)
MAX, BOTH WAYS (MAY
BE OMITTED FOR 18"
(460 mm) DIA OR LESS)-

4 ~ 12°
#13M ~ 300 mm) MAX
BOTH WAYS

SECTION A— A

E EXISTING RCP

~ REMOVED
F CONNECTOR PIPE

F~~°
i~

~%
i a ~~~

''. ~tr ~~

~~ti I ~

~ /oo2As ~

'ti '~i ~ /
9-1- i ~ /

~~
i

8° (200 mm) MIN r ~~r-~
ABANDONMENT SEAL
FOR RCP INLET

ROUGHENED
SURFACE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY lHE ABANDONMENT SEALS STANDARD PLAN
PUBLJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE
1684 FOR MANHOLES AND INLETS 381- 2

REV. 1996. 2009
SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





#5 (2-#16M) EACH FACE

SOFFIT

RCB SECTION
REINFORCEMENT —

6" (150 mm
6" (150 mm 12•

4" 100 mm 300 mm) 5'-4" (4 - 1.6 m)
BARS CUT IN FIELD FROM

2" 50 mm LONGITUDINAL BARS THAT WOULD
OTHERWISE FALL IN OPENING

5'-0° (1.5 m

~A

ELEVATION

~ ~,r
(#13M ~ 300 mm

'e
s~~

N~
~a

~N E

N~,

.IE

m

3-~6 (#19M) A.S. x 8'-2" (2.5 m)

i i 6" (150 mm)

' d

—6' (150 mm) x 6°
(150 mm) FILLET (TYP

4 (#13M) STIRRUP

—#5 ~16M) A.S. x

—ADD 2—#5 (#16M) E

— 2—#5 (_#16M) A.S. x
8'-2" X2.5 m
~INVE T

'a L.-r—
~ 2" (50 m

#13M (#4) STIRRUPS

3—#6 (#19M) A.S. x S~-2" (2.5 m) 
12'

300 mm

SECTION A-A

~"' E

E N
E

d

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE
PUBLIC WORKS STANDARDS WIND 0 W DETAILS FOR STANDARD PLAN

INC.
GREENBOdC COMMITTEE

1984 MULTIPLE RCB STRUCTURES 382-2
REV. 1986, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. THIS STRUCTURE MAY BE USED WHERE:
a. DEPTH OF COVER DOES NOT EXCEEQ 1 Q' (3.0 m).

b. CLEAR SPAN OF QNE BARREL DOES NOT EXCEED 12' (3.6 m).
WHEN THESE LIMITS ARE EXCEEDED,. WINDOW OPENING DETAILS
SHALL BE AS SHOWN ON PLANS.

2. LONGITUDINAL BARS SHALL BE CUT IN THE F1ELD 2" (50 mm) FROM OPENING.

3. RQUND ALL EDGES TO 2" (50 mm) RADIUS.

4. NO TRANSVERSE CONSTRUCTION JOINT SHALL BE PLACED WITHIN 5'-0"
(1.5 m) OF WINDOW.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

3$2-2WINDOW DETAILS FOR
MULTIPLE RC B STRUCTURES SHEET 2 of



NOTCH GE ~ ~'~DETAIL "A2"
Al

NOTE:
PLATE AND ANCHOR BOLTS NOT SHOWN.

PRECAST RCP SECTION

LOOKING UPSTREAM

RCP INVERT

Q j DRAINAGE NOTCH
~ RCP

3"

DETAIL "A2"

'TI(ONAL)~ R

z4°
(600 mm)

MULTIPLE OF

NEXT VELOC TY
CONTROL RING,
SEE NOTE 2

.~: e:

VELOCITY CONTROL RING
(PRECAST RCP)

'::. '~ xl

FLOW

••. a•. ~ . ~•.. a•...
2

\~~ DETAIL "A3"

SECTION Al -A1

FLOW

(40/mm) MIN--~ (5/mm

~ ~ ~ PL 1~2" (15 mm) x
600 mm 360 (GALVANIZING

NOT REQUIRED)

x

45
1. •D. ..p ~%/

.. , '~ ~j

~ ~ ~ ~~~ ~ ~ HIGH STRENGTH,
•~ ~~ •~ ~~ ~•' NON—SHRINK GROUT

1" (25 mm) MIN.
3/8" as x 4" J—BOLT
(10 mm~ x 100 mm),

•HIGH STRENGTH, STUD ANCHOR OR
NON—SHRINK GROUT EQUIVALENT ~ 18"

(450 mm) OC, SEE NOTE 6

NOTE:
PLATE AND ANCHOR BOLTS NOT SHOWN. DETAIL ~~A3~~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE VELOCITY CONTROL RING STANDARD PLAN
PUBLIC Wd2K5 STANDARDS INC.

QiEENBOOK COMMITTEE
1893 PRECAST RCP SECTION 383-2

REV, 7995, 2009
SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES

1. DRAINAGE NOTCH OF VELOCITY CONTRQL PRECAST SECTIONS SHALL
BE PLACED QN THE RCP INVERT AND CENTERED ON THE RCP
CENTERLWE.

2. THE LOCATION AND SPACING OF THE VELOCITY CONTROL RINGS ARE
SHAWN ON THE. PLANS. THE SPACING BETWEEN THE RINGS UPSTREAM
TO 'DOWNSTREAM SHALL BE A MULTIPLE OF 4'-0" (1.2 m).

3. PRECAST RCP VELOCITY CONTROL RINGS SHALL BE MANUFACTURED
PER SSPWC 207-2. REINFORCING STEEL CAGES SHALL BE THE
SAME AS THAT OF THE ADJACENT RCP .EXCEPT THAT AN ADDITIONAL
CAGE MAY BE ADDED. THE RING NEED NOT BE D—LOAD TESTED.

4, VALUES D AND H ARE SHOWN ON THE PLANS. THE VALUE H SHALL
BE A MULTIPLE QF 1 1 /2" (37.5 mm).

5. THE MINIMUM INSIDE DIAMETER (D-2H) SHALL BE 36" (900 mm).

6. #3 (#10M) REINFORCING STEEL. BARS 12" (300 mm) LONG WELDED TO
THE ~~2EWFORCING CAGES MAY BE USED IN PLACE OF THE J BOLTS
OR STUD ANCHORS.

7. CONCRETE STRENGTH FQR VELOCITY RINGS SHALL BE 5,000 PSI
(35 MPa) AT 28 DAYS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

383-2
~~,EET 2 ~~ z

VELOC IN CONTROL RING
PRECAST RC B SEC TION



rB (SHEET 3)
GREATER OF 20 BAR
DIAMETERS OR T2 (SHEET 3)

A- A-7

B-1~ B-3

B-1
SEE NOTE 1,
SHEET 10 -2

A-3 A-6
DETAIL E~i ~r ~ A-4

I' ~

\ ~
Fy _ ~

o - —

PIPE OR
BOX PER
PLANS

T2

1- '1

RCP

N C-1

o ° D-2
z ~ #4 ~ 18"
w = (#13M ~ 460 A

A-1 BEND AS ~ N ~ (SHEE1

SHOWN ON
A-2 SECT B-8

- - ~ -

d T3 S' YMMETRICAL
ABOUT ~

Ts/Z

~I 1
\ ~ 5' (1.5 m) HIGH

CHAIN LINK FENCE
B PER SPPWC fi00 H

L T6

RIPRAP, BACKFILL,
RETAINING WALL OR RIPRAP

PLAN WING WALL PER PLANS

..
E

T2 E T
o

N ~ r. T ~3
o i" E T /3

A-4 0 '- ~ E
T2 3 ~ _ °o ~ ~

4 100 mm MI ~ ~

0
0

2xT2 
#5 ~ 12,•
(#16M ~ 300 mm)

RCB 
ALL AROUND

DETAIL E DETAIL F SHEET 3~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE ENERGY DISSIPATOR IMPACT BASIN STANDARD PLAN
PUBLIC WORKS STANDARDS INC

GREENBOgC WMMITfEE
1093 yy~TM ~RTICAL BAFFLE WALL 384-3

REV. 2005, 2009
SHEET 1 OF 10USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



8-1 ~

A-3 ~

D

FLOW

T2 L

a CHAIN LINK FENCE
#4 ~ fig" NOT SHOWN.
(#13M ~ 460)

3/4'~ (20 mm)
CHAMFER ~ o

2

d
z ~

A-2
– B-1

-8-~ ~ia /3 . ~

D
PIPE OR BOX PER
PLANS. MAX INLET
PIPE SLOPE = 0.10. ~
SEE PLANS REGARDING ~
NEED FOR THRUST UNDISTURBED
BLOCK &/OR PCC EARTH, TYP

COLLAR.

4" OR 6" FILLET
(100 OR 150 mm), TYP

B-1 & B-2
BARS, BOTH
SIDES—,.

\ ~,` O ~ (50 mrr
j < F9'~ o CLEAR

6 ~F1 -
~p I 45'

45'

2 #5 0
(#16M) _ ~

~~

~ ~~
S: #4 ~ 12°
(#13M ~ 300)

2 #4 (#13M)

BAFFLE WALL

4 A-1 CORNER BARS

#4 ~ 12" (#13M ~ 300)
A-1 d
TIES: #4 ~ 12"

- (#13M ~ 300) -

. tt T~G s=0.02 MIN -°

I ~~4 ~ ~~4 ILq_g ~ p-1

4 #8 C#25M) D 2 ~
AT CENTER PIER C_2

ARMOR PLATES
SEE SHEET 7

SECTION A-A

SYMMETRICAL
ABOUT ~

~~

2 #5 (#16 M)
BARS EACH FACE

A-3 & A-4 BARS
TOP &BOTTOM

SECTION D- D

'!j'/

J

C
(SHEET 3)

Ts

U

1
4 ~ 18"
13M ~ 460

T6

TS

C

4 #8 (#25M)
3/4" (20 mm) TIES: #4 ~ 12"
CHAMFER (#13M ~ 300)

CV~~
(50 mm) o

~ ~ M

T3

NOTE: ARMOR PLATE NOT SHOWN.

SECTION G- G

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

384-3
SHEET 2 OF 10

ENERGY DISSIPATOR - IMPACT BASIN
WITH VERTICAL BAFFLE WALL



8" (200 mm) 3/4" (20 mm)
4 ~ 18••
~#13M ~ 460)

CHAMFER
~ 
2~~

B-2
A-5

(300 mm) A-1 & A-2 B-1
BARS 

A_6

v

d 4 ~ 2„ M

d~2 305 mm~°

20 BAR ~~ DETAIL F (SHEET 1)
DIA A-8

W 4 W 4

SECTION B-B (SHEET 1)

A-7

4° R 6" FILLET
B-3 (100 OR 150 mm)

12"
2" CLEAR (305 mm)
50 mm

W 4

~ w o 20 BAR DIA
D-1 A-8 Z~

w
w=
~~

SECTION H-H (SHEET 1)

f W f ING WALL RETAINING
WALL AS REQUIRED

S=2:1 OR SYMMETRICAL

PER PLANS ABOUT ~
12•,

( mm

NOTE: 3/8" (10 mm)
~ PREMOLDED

ADDITIONAL RIPRAP OR ~ JOINT FILLER
BACKFILL AS REQUIRED. o

RIPRAP
0

BEDDING

SECTION C-C (SHEET 2)
STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

384-3ENERGY DISSIPATOR - IMPACT BASIN
WITH VERTICAL BAFFLE WALL SHEET 3 OF 10
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J~

x
ANCHOR STUDS OR
HOOKED ANCHORS 24" MA
WELDED TO STEEL PLATE ~1 10 m m

~ jo 0 0 0 0 0 0 0 0 0

~ ~ o 0 `~ 0 0 0 0 0 0 0 0 0 0

`~v `1/4" (6 mm) STEEL PLATE, A36
0 0 0 o O o o~ ~~ o 0 0 0

N E-0 12 1 2" Ez
~ 320 mm ~

~Mo 0 oN o

~ ~ d 2 d 2 d 20 o v
M

K~

N o9"... ~

T~ 1 2" 230 m m ¢ ~ ~cV
(15 mm ~ o E z

~~ ~ ~~
N N (fl

NOTE:

ARMOR PLATE ASS'Y w/
WELDED STUD ANCHORS ~
SHALL BE EMBEDDED
INTO WET CONCRETE. 

ARMOR PATE DETAIL ~SHT ~>

E .E
E ~

~ o o
~ C~Iv N

.-.
x~
¢~

0
~~
N v

FLAT PLATE

i 3a►~~~~_r~~

COLUMN ~ _ E
N
O

SECTION J-J

COLUMN
REINFORCEMENT
NOT SHOWN

BAFFLE WALL
REINFORCEMENT
NOT SHOWN

1/4" (6 mm)
BENT STEEL PLATE

~ ANCHOR STUD

STRUCTION JOINT

J 3/4" (20 mm)
J CHAMFER

9"

QEC
~ C

a-
N ~p

~~BAFFLE WALL
REINFORCEMENT

'4 NOT SHOWN

305 mm

E
N EZ

~~
N cp

M
H

SECTION K-K

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

384-3ENERGY DISSIPATOR - IMPACT BASIN
WITH VERTICAL BAFFLE WALL SHEET 9 OF 10



ARMOR PLATE ANCHORS

TOTAL
BENT

FLAT PLATE ANCHORS
N M ~ ~ ~ ~

PLATE 3
o

3
0

3
0

3
0

3
0

3
0

3
0

WIDTH mm ANCHORS ~ ~ ~ ~ ~ ~ ~ X, mm Y, mm

4'-0" (1220) 6 3 3 3'-11 ° (1190) 1'-0" (310
6~—an (1830) 6 4 4 5'—~~" (1800 1'-9" (540
8~—ate 2440 6 7 5 2 7'—~~" (2410 2'-6" (760)
10'-0~ ~3050~ 6 9 6 3 g'-1~" (3020) 3'-3" (990)
12~-4 (3660) 6 12 7 2 3 »'—~~" (3630) 4'-0" (1220)
14'-0" (4270) 6 14 8 2 4 13'-11" (4240) 4'-9° (1450)
16'-0" (4880) 9 15 9 2 4 ~ 5'-1 ~" (4850) 5~-6" (1680)
18'-0° (5490) 9 18 10 2 2 4 17'-11" (5460) 6'-3° (1910)
20'-0" (6100) 9 20 11 2 2 5 19'-11" (6070) 7'-0" (2140)
22'-0" (6710) 9 23 12 2 2 2 5 21'-11° (6680 7'-9" (2360)
24~-0" (7 20) 9 25 13 2 2 2 6 23'-11" (7290 8'-6" (2590)
26'-0~ (7920) 9 26 14 2 2 2 6 25'-11 ° 7890 9'-3" (2820)
28~—~ (8530) 12 29 15 2 2 2 2 6 27'_~~° ~8500~ 10'-0" (3050)
30'-0" (9140) 12 31 16 2 2 2 2 7 29'-11" (9130) 10'-9" (3280)
32'-0" (9750) 12 32 17 2 2 2 2 7 31'-11" (9720) 11'-6" (3510)

NOTES:

1. PCC COVER FOR RE—BAR SHALL BE 2" (50 mm), EXCEPT AS OTHERWISE NOTED. WHEN PCC
WILL BE POURED AGAINST BARE EARTH, HOWEVER, INCREASE WALL THICKNESS SHOWN IN
TABLES BY 1" (25 mm) AND INCREASE PCC COVER TO 3" (75 mm).

2. PCC COVER FOR RE—BAR WITHIN IMPACT CHAMBER SHALL BE 2-1 /2° (65 mm).

3. TABULATED METRIC REINFORCING BAR SPACING IS IN MILLIMETERS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

384-3ENERGY DISSIPATOR - IMPACT BASIN
WITH VERTICAL BAFFLE WALL SHEET 10 OF10



~~ ~~ E
'`~ ~

TOP 'SLAB-OUTSIDE
REINFORCEMENT, AS7Eo

TOP DISTRIBUTION
~ ̀z°3, v~ REfNFORCEMEMT, x+56
~
Q ~

o
~ SYMM RICAL

mm

.r

v;
.~
z
v -SEE DETAILS 3 AND 4

?~~ j FDR TYPICAL REINFORCING

r~`

\ 1 II
~ ~ BOTTOM ~
E DISTRIBUTIQN
~n ~ REINFORCEMENT,

N o ~S5
U

mm

n~`~ ( SPAN S ~ ASl

FI ~ ~ ~ W,4LL THICKNESS, Tw~
cn ~' z~ A S3~ ~ a

LONGITUDINAL REINFORCEMENT-
FOR CLARITY, NOT ALL STEEL
SHOWN. SEE NOTE 11 ON
SHEET 13.

INVERT SLAB-OUTSIDE
REINFORCEMENT, ASS 1" 25 mm INVERT SLAB THICKNESS, Tb

COVER

EARTH COVER LESS THAN 2~"t;6Q0 mm~

OUTSIDE
LONGITUDINAL MINIMUM LENGTH EQUAL TC3 SPACING QF
TOP SLAB

~r~

LONGITUDINAL WIRES PLUS 2" 50 mrn TYPt ) C )
y \' THICKNESS, Tt Ma
vv ~~
~ ~ / ~ ~~ ~ ~ '~ SEE DETAILS 1 AND 2
W ~ ~ Q ~ FOR TYPICAL REINFORCING

~ ̀

'~ ~ ~ ~ /~~~ /~- SEE DETAIL 5

SEE SECTIQN A-A FOR ~ ~ N
JOINT 'REfNFORCEMENT n

~ ~~ COVER
THIS AREA ~ SYMM 1CAL mm

LONGITUDINAL REINFORCEMENT-
FOR CLARITY, I~OT ALL STEEL
SHOWN. SEE NOTE 11 ON
SHEET 13.

w
A

~ SPAN S S1

WALL THICKNESS, Tyy

~AS3 ^000z
i ''~ ~ ~ 1" 25 mm COVER

b ~~ ~ ~y M _ ~ t1" (2b mm) COVER
INVERT 5LA8 THICKNESS, T A

NOTE: OUTSIDE LONGITUQ(NAL

HAUNCH, H = EARTH COVER 24" 610 mm) .AND GREATER
WALL THICKNESS

TYPICAL B~~C SEGTfONS

STANDARD PLANS FQR PUBLIC WORKS. CONSTRUCTION

PRQMULGATFA BY THE STANDARD PLAN
P~B~c ~`~ ST""°"R°S'~~~~a~ ~M„~~~ PRECAST REINFORCED C4NGRETE BOX 39 ~-1

REV. 2013
USE WITH STANDARD SPECIFfCATfONS FOR PUBLIC WORKS CONSTRUCTION SHEET t OF 42



~.

~ OUTER CAGE TRANSVERSE
~ ~ REINFORCEMENT AT GROdVE END

~N ,~,, 1 2'. 13 mm MIN T,~,
~ ~~ 0 2 50 mm MAX

~o

~~6°(150 m~,) ~NGITUDiNkL
r"~~~N "`~~~REINFORCE~ENT

E

SQFFIT ~ F~ LQW

`v o INNER GAGE- A5~(TOP)
` cy A$3{INVERT)

INVERT

ti~ N T'
1 r~~, g JOINT SHALL CONFQRM

1MTH ASTM G990 OR
AASH70 M-198

" 150 mm
MIN LONGITUDINAL
—~~`~' REINFORCEMENT

E 1 2° 13 mm MW ~,1.~~
E 2 5~ mm MAX
~ ~ ~ OUTER CAGE TRAWSVERSE
N ~ REINFORCEMENT AT GROOVE END
a.- c~

SECTION A-A
TAP AND INVERT SLAB JOINT REINFORCEMENT

ASl '~S1

4 BAR DIAMETER
TOP AS2 MIN RADIUS 4 BAR DIAMETER

IhlVERT AS3 qs4 ~ —~ 2" 38 mm) 
MIN RADIUS

4 100 mm MAX FOR TOP ASZ

MIN FOR 4 (100 mm) 8c INVERT AS3

6" (150 mm) 5" (125 mm) WAILS SIDE A~4

& ABOVE WALLS

DETAfL 1 DETAIL 2
INNER REINFORCEMENT PTI~N

STANDARD PLANS FOR PUSLIC WORKS CQNSTRUCTION
STANDARD PLAN

~9a ~PRECAST REINFORCED CONCRETE BOX
SHEET 2 OF 42



1 LONGITUDINAL
WIRE SPACE

PLUS 2" (50 mm),
10" (250 mm) MIN

50 m MIN 4 BAR DIAMETER MIN RADIUS

aS1

j~p AS7 1-1 2" 38 mm MAX FOR
INVERT AS8 4 100 mm &

TOP A AS4S2
5° (125 mm) WALLS

INVERT AS3 4" 100 mm MIN FOR
6" (150 mm)
& ABOVE WALLS

DETAIL 3
REINFORCEMENT ARRANGEMENT

,_,,,,, 1 LONGITUDfNAL
WIRE SPACE

PLUS 2" (50 mm),
10" (250 mm) M1N

2" 50 mm MIN
4 BAR DIAMETER MIN RADIUS

TOP ASS
INVERT AS$ q~.~

TOP AS2
INVERT ASS
SIDE A~4

D TAIL 4
OPTION

STANDARD PLANS FOR PUBLIC WaRKS CONSTRUCTION STANDARD PLAN

390-1PRECAST REINFORCEQ Ct~NCRETE BOX
SHEET 3 OF 42



OUTSIDE CAGE* WIRES
_4- A ~ BF AT

~— -
--

THAT ARE Y~LDED SHALL
t$" (450 mm} MIN SPACING

r-------

~------

~ ~

~a
INSIDE CAGE'S

WELDING OR LAP
NOT ALLOWED

CRITICAL ZONES OF H1GH STRESS
WHERE WELDING IS RESTRICTED

*INDICATES NO—SPLICE ZONES

MINIMUM LENGTH EQllAL TO
SPACING OF LONGITUDINAL
WIRES PLUS 2" (5" ̂'^^~ rT'~D1

DETAIL 5
OPTION

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

390-1PRECAST REINFORCED CONCRETE BOX
SHEET 4 dF 4



"W° WIDTH VARIES—SEE. TABLE

MASTIC ELEMENT
RUSHER ELEMENT-

PROTECTIVE FILM
ELEMENT

IODATION QF JOINT— EXTERIOR SURFACE

EXTERNAL SEALING BAND. SCHEMATIC

Tae
SPAN, S ~~p EXTERNAL SEALkNG

BAND WIDTH
FT mm INCHES mm
4-6 1200-1800 9 225
7-8 2100-2400 11 275

1Q-12 3000-3600 14 350

NOTES:

t. THE INSIDE SURFACE QF THE. PRCH 50FFIT
SHALL BE MARKED "TOP",

2. "W" MINIMUM SHAH EQUAL THE WALL THICKNESS.
"W MAXIMUM SHALL BE 8" (200 mm) fOR SPANS THROUGH
8' (2400 mmj AND 14` (350 mm) FOR. SPANS OVER 8' (2500 mm).

3. f`OR EXTERNAL SEALING BAND APPLICATIONS SEE BELOW.

EXTERNAL SEALING BAND
QN TOP OR AROUND BOX

E ~
E ~
0 0
0 0
co ~p

"ct ~.
N N

SINGLE BOX MULTIPLE BOXES

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARQ P~,aN

390-1PRECAST REI~IFI~RCED CONCRETE BQX
SHEET 5 OF 42



LIFTING NQLES, 51~E & LaCATION
TO BE DETERMINE[) BY FABRICATQR

AT MULTIPLE CELL INSTALLATIONS, FILL. GAP
BETWEEN SECTIQNS WITH EITHER PLOWABLE FILL
GROUT OR SAND WITH AT LEAST THE TC~P TWO
FEET (BOQ mm) FILLED WITH PLOWABLE FILL GROUT

4"t1 2" 1QOmmf 13 mm)

w

SPAN S

2"x4" (50 x 1D0 mm) WOOD SPACER

6" (150 mm) CAIN GRANULAR FOUNDATION FILL MATERIAL

TYPICAL SECTION
SHaWS INSTALLATION ~F MULTI-CELL LOCATIONS.

SINGLE CELL 1NSTALLATIQN IS SEMILAR.

SOFFIT
FLOW

INVERT

RUBBER BASED PRE-FORMEQ
FLEXIBLE JOWT SEALANT
(ASTM 0980 OR AASHTO
M-1~8) DR CEMENT
MdRTAR

TYPICAL JOINT DETAIL

STANDARD PLANS FOR PUBLIC WQRKS CONSTRUCTION STANDARD PLAN

~9~-~PRECAST REINFaRCED CONCRETE BOX
SHEET 6 OF 42



LEGEND

STRUCTURE EXCAVATION ~ LEI~UNG BED MATERIAL

STRUCTURE BACKFILL ~; ,~ ROADWAY STRUCTURAL SECTIQN
95% RELAl1VE COMPACTION

ROADWAY EMBANKMENT ~ ORIGINAL GROUND

SLURRY CEMENT BACKFILL .,,, PLOWABLE FILL GROUT
(SEE TYPICAL SECTION ON SHEET ~)

TYPICAL NOTES:

1. SLOPE OR 'SHORE EXCAVATION SIDES AS dETERMINED 8Y THE ENGINEER

2. DIMENSIONS SHAWN Af~E MIWIMUM.

3. CONSTRUC710N OF ROADWAY STRUCTURAL SECTION SHALL NOT DISTURB THE
SEALING BAND INSTALLATION.

OG = ORIGINAL GROUND GP = GROUND PROFILE

~~tT \vvtl i~n~i/

24" 600 mm

EXCAVATION

OG

OR GP

,-.

E
0

~24" (600 mm) ~

24" 60Q mm

A K

GP

\~ ~
~ ~~ ~

~\ •

~i~~iii«iii~iii~~ 4~i■ 
.......................~i

.~~ .~~

.~• .~r

•

~ ° r ~ ~ •

EXCAVATION AND BACKFILL DETAILS 1

STANDARD PLANS FOf~ PUBLIC WORKS CONSTFZUCTION STANDARD PLAN

3~~i~PRECAST REINFt?RCED CONCRETE BOX
SHE T 7 dF 42



4" t 1 f2" (100 mm ~ 13 mm)

0

io

24" (6Q0 mm}

24" 600 mm

EXCAVATION

4„f1/2"(100mmf13mm)

_~

24" (6Q0 mm)

_ 24" (6D0 rc

OG OR GP

IN TRENCH

~~24" (600 mm)

24" (60Q n

4°t1

IN EMBANKMENT

FILL HEIGHT GREATER THA(J 24" ~60~ mm~

EXCAVATIQN AND BACKFILL DETAILS 2

NQTE. SEE LEGENQ AND TYPICAL NOTES ON SHEET 7

mm f 13 mm)

100 mm t 13 mm}

STANDARD PLANS FOR PUBLIC WORKS COh1STRUCTION STANDARD PLAN

390-1PRECAST REINFORCED CONCRETE Bt~X
SHEET 8 OF 42



* 12° (300 mm) WHERE METHOD 1 dR 2
BACKFILL IS USED.
24" (600 mm) WHERE METHOD 3
BACKFlLL IS USED.

E E E ~ ~ ~
oa o ~ EXGAVAl10N

0 0
~,

iv - ~ GP _ ~, GP
cV

r i ~ f ~ i

12° 30Q mm) ~ t 300 mm) E ~4" E6~Q mm ~
12" .(300 mm) 0 12° (3D0 mm) 0 24" 800 mm ,°~

~ ~
v

METHOD 1 ~ METHOQ 2 ~ METHOd 3 ~

BACKFILL

FILL HEIGHT 24"(600 mm~ OR LESS
EXCAVATION AND BACKFILL DETAILS 3

NOTE: SEE LEGEND AND TYPICAL NDTES ON SHEET 7

STANDARD PLANS FAR Pl1BUC WORKS ClJNSTRUCTI~N
~TaH°°`R° P~'°`N

Aga-1PRECAST REINF~JRCED CONCRETE BQX
SHEET 9 OF 42



4"t1/2"(100mmt13mm)

OG

A

,,~ EXCAVATION 12" 300 mm
E ~
E E ~
0 o E
~° ~ 4" 1 2" 100 mm t 13 mm) fl 4" f 1 2° 100 rnm t a3 mrr~

0
II k
~y N

x
N

n~ ~'1

,-j

~e

12" 3QQ mm 12" 300 mm

12" (300 mm) 12° (30p mmj

METHOD 1 METHOD 2

BACKFILL

FILL HEIGHT 24" ~60t~ mm~ OR LESS

EXCAVATION ANQ BACKFILL DETAILS 4

NOTEi SEE LEGEND AND TYPfCAL NOTES ON SHEET 7

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARC3 PLAN
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qJ _ _ \

~4

~Q~

~ ~

BOX LENGTH

ALIGNMENT

~' C~ PRCB
z
d
d

RAQIUS

DROP

PLAN BEVEL ANGLE {8)

BE1lEL ON TQNGUE
OR GROVE END QNLY
PER FABRICATOR

PRECAST REINFORCED CQNCRETE BOX BEVELS

SPANS MAX BEVEL
ANGLE (8)

DROP
FEET mm N m
3 900 5 3,85 97
4 1200 5 5.07 125
5 1500 5 6.30 158
6 1800 5 7.52 188
7 2100 3 5.20 730
8 2400 3 5.87 147
9 2700 3 6.60 165
10 3000 3 7.33 1$3
11 3300 3 8.07 204
12 3600 3 $.80 220

AN BOX LENGTH MIN RADIUS
FEET mm FEET mm FEET m
3

THROUGH
6

900
THROUGH
18Q0

4 120 45 14
6 1800 67.5 20.6
8 2400 90 27

7
THROUGH

12

2100
THROUGH
3600

4 1200 75 23
6 1800 112.5 34,3
g 2400 154 46

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION srnHOAa~ P~.,or~
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CLASS C MORTAR

~— DETAIL "A"

FLAN

-~~

~`

INTERIOR SURFACE OF BOX

DETAIL "A"

PRECAS~f F~EINfORGED CONCRETE BOX PULLED

)RTAR OR
J (33Q—C-23}

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION sTANOnRO P~aN
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NOTES:

1. STEEL COVER SHALL BE FROM THE FADE OF THE BAR OR WIRE TO THE FACE OF 11-IE CONCRETE.
2. :STEEL COVER FROA~ THE TOP OF INVERT SLAG SHALL BE IN ACCORDANCE WITH THE FOLLOWING:

VELOCITY STEEL COVER MINIMUM 28—DAY
(m/s) INCHES mm CONCRETE STRENGTH

< 5 (< 1,5} 1.5 (38) 5,D0~ PSI (35 MPa)',
5 TO 20 (1.5 TO 6) 2.0 (5D) 5,D00 PSI (35 MPa)'',
20 TO 40 (> 6 TO 12) 2.5 (63} 5,000 PSI. {35 MPa)'
40 (> 12) NDT ALLOWED NQT ALLOWED

FPS: FEET PER SECOND
m/s: METERS PER SECOND

3. STEEL COVER FROM THE TOP OF INVERT SLAB MAY BE INCREASED FOR PRCB SUBJECT TO THE
ACTIN OF SEAWATER, HARMFUL GROUNDWATER, QR APPRECIABLE DEBRIS FLOYOS.

4. STEEL COVER GREATER THAN 2,5 INCHES {63 mm) MAY RESULT IN DELAMINATION OF CONCRETE..
SEE THE PLANS FQR SACRIFICIAL STEEL T~ PREVENT SLABBING WHEN THE STEEL CODER
EXCEEDS 2.5 INCHES (83 mm).

5. PRCB SHALL NOT BE PERMITTED WHEN THE MAXIMUM AROUND WATER TABLE IS LOCATED 1 FEET
(300 rnm) BELOW THE BOTTOM OF INVERT OR HIGHER, OR THE HYDRAULIC GRADE LINE IS MORE
THAN 4 FEET {1200 mm) ABOVE THE SOFFIT.

6. PRCB WITH RISE LARGER THAN 12 FEET (36Q0 mm) AND SPAN GREATER THAN 12 FEET
(3600 mm} SPAN TO 24 FEET (7200 mm), MUST HAVE A SPECIAL .DESIGN 'SUBMITTED FOR
REVIEW AND ARE SUBJECT TO APPRQVAL BY THE ENGINEER.

7. THE DESIGN TABLES Its THIS STANDARD PLAN DO NOT ACCOUNT FOR TEMPERATURE VARIATIONS,
UNBALANCED LATERAL LOADS, RAILROAD LQADING OR LOADING DUE TO OTHER TEMPORARY
OR PERMANENT STRUCTURES. SPECIAL DESIGN FOR THESE LOADS, IF APPLICABLE, MUST BE
SUBMITTED FOR REVIEW AND ARE SUBJECT TO APPROVAL BY THE ENGINEER.

8. DESIGN CRITERIA: AASHTO SPECIFICATIONS FQR HIGHWAY BRIDGES, CURRENT LFD EDITIQN,
EXCEPT THE LOAD FACTOR FOR DEAD LOAD (,Bp) AND EARTH: PRESSURE (~E) = 1.4

9. THE JOINTS DF THE SECTIONS SHALL BE OF SUCH DESIGN THAT TMEY WELL WITHSTAND THE FORCES
CAUSED BY THE COMPRESSION OF THE SEALANT WHEN JOINED,. WITHOUT CRACKING OR FRACTURING
WHEN TESTED.

10. IF STEEL BARS GRADE 60 (GRADE 420) ARE USED IN LIEU OF WELDED WIRE REINFORCEMENT, THE
STEEL AREAS PRESENTED SHALL BE INCREASED TO ACCOUNT FOR THE DIFFERENCES IN STEEL
YIELD. STRENGTH, STEEL SPACING, CONCRETE COVER, AND CRACK CONTROL.

1L WHEN USIMG WELDED WIRE REINFORCEMENT, THE INDIVIDUAL LONGITUDINAL WIRE SHALL HAVE AN AREA
OF AT LEAST 40 PERCENT OF THE INDIVIDUAL TRANSVERSE WIRE ANQ 8" (200 mm) MAXIMUM SPACING.

12. THE INSIDE TRANSVERSE REINFORCEMENT SHALL EXTEND INTO THE TONGUE PORTION OF THE JOINT AND
THE OUTSIDE TRANSVERSE REINFORCEMENT .SHALL EXTEND INTO THE GRQOVE PORTION OF THE JOINT.

13. THE CLEAR DISTANCE OF THE END TRANVERSE WIRES SNALL BE NOT LESS THAN 1/2 INCH (12 mm),
NOR MORE THAN 2 INCHES (50 mm) FROM THE ENDS OF THE PRCB SECTIQN.

14. REINFORCEMENT MAY BE ASSEMBLED USING ANY COMBINATION OF SINGLE OR MULTIPLE LAYERS OF
WELDED—WIRE REINFORCEMENT.

15. A COMMON RENFORCEMENT UNIT MAY BE USED FOR BOTH A~2 (OR A~~ AND AS4 AND ALSO FpR
BATH ASS {OR A~~ AND AS~, WITH THE LARGEST AREA RE UIRMENT OVERNING, BENDING THE
REINFORCEMENT 90 QEGREES AT THE CORNERS AND WAIVING THE EXTENSIQN REQUIREMENTS SHOWN
IN DETAILS 1 THROUGH 4.

16. 
REINFORCEMENT, THE ~AB OR WALL REQUIRINGETHE LARGER~S~EE~ AREA SOALL~HAVE THAS ADDITIONAL
TRANSVERSE STEEL EXTENDN~ THE FULL LENGTH OF THE SLAB OR WALL.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN
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17. 4~LDED WIRE REWFOR~CEMENT SHALL BE COMPOSED OF TRANSVERSE AND LONGITUDINAL WIRES
WITH. SUFFICIENT LONGITUDIhIAL WIRES EXTENDING. THROUGH THE PRCB SECTION TO MAINTAIN TkIE SHAPE
AND POSITION OF REINFORCEMENT.

18. THE ENDS bF THE LONGITUDINAL DISTRIBUTION REINFORCEMENT SHALL NOT BE MORE THAN 2 INGHES
(50 mm) FROM TFIE ENDS QF THE PRCB SECTION.

7~, THE ENDS OF THE: ~I.ONGITUDINAI.S, STIRRUPS, AND SPACERS USED TO POSITION THE REINFORCEMENT
MAY BE EXPOSED TO GQNTAGT WITH FORMS.

20. THE OVERLAP MEASURED BETWEEN THE OUTERMOST LONGiTUINDAL WIRES ~F EACH WELDEd 1MRE
REINFORCEMENT SHEET SHALL NOT 8E LESS THAW THE SPACING OF THE LONGITUDINAL WIRES' PLUS
2 INCHES (50 mm) MOR LE55 THAN 10 Ih1CHES (250 rr~m).

21. IF Ag IS EXTENQED TO THE MIDDLE ~F EITHER SLAB ANCI CONNECTED, WELDED SPLICES ARE ALLOWEd
IN TH~ CONNECTION.

22. WI-tEN USED, Age AND Asg SHALL 6E LAPPEd WITH Ar~~ AS SHONIN ON DETAILS 3 AND 4.

23. SPLICES IM THE TRANSVERSE REINFORCEMENT SHALL BE MADE BY LAPPING. IF WELDS ARE MADE TO
TRANSVERSE REINFORCEMEhIT, THEY SHALL BE MADE ONLY TO SELECTED TRANSVERSE WfRES THAT AaE
NOT LESS THAN 18 INCHES (460 mm) APART ALONG THE LONGITUDI~JAL AXIS 4F THE PRCB SECTION.
ALSO, WHEN SPACERS ARE WELDED TO TRANSVERSE WIRES, THEY SHALL BE WELDED ONLY Td THE
SELECTED TRANSVERSE NN~RES.

24. THERE SNALL BE NO WELDING Tb OTHER TRANSVERSE WIRES, EXCEPT AS4 MAY BE LAPPED AND WELdED
AT ANY LOCATION OR CONNECTED BY WELDIIJG AT THE CORNERS TO AS2 AND A53.

25. NCY WELDS OR LAPS SHALL BE MADE Tl~ ASS OR Aga TRANSVERSE WIRES IN THE MIDDLE THIRD
QF THE SPAN.

26. WHEN DISTRIBUTION REINFORCEMENT IS TO BE FASTENED TO A CAGE BY WELDING, lT SHALL BE WELDED
ONLY TO LONGITUDINAL WIRES AND ONLY NEAR THE ENDS OF THE PRCB SECTIQN.

27. THE SPACING CENTER TO CENTER OF THE TRANSVERSE WIRES SHALL BE NQT LESS THAN 2 INCHES
(5Q mmj NOR MORE THAN 4 INCHES (itJQ mm):

28. THE: SPACING CENTER TO CENTER 4F THE LONGITUDINAL WIRES SHALL BE NOT MORE THAN 8 INCHES
(200 mm).

29. QUTER CAGE TRANSVERSE REINFORCEMENT AS SNdWN SHALL BE PLACED IN THE TOP AN6 BOTTOM
SLABS AT THE GROOVE RORTfON OF THE JOINT WHEN ASS IS NOT CONTINUOUS OVER THE SPAN.

30. IF STEEL BARS (GRADE 60) ARE USED IN LIEU OF WEDDED WIRE REINFORCEMENT, "fHE STEEL QR~A5
SHALL SE INCREASED TO ACCOUNT FOR THE DIFFERENCE {N STEEL 1'IEL~ STRENGTH, STEEL SPACING,
CONCRETE COVER, AND CRACK CONTROL BETWEEN THE WELDEd Vt~RE REINFORCEMENT AND STEEL BARS.

31. IN LIEU OF PERFQRMING A SPECIAL DESIGN FOR THE SPECIFIC CASE WHERE THE ACTUAL HAUNCH
DIMENSIONS ARE LARGER THAN THE STANDARD DIMEN510MS ANQ VERTICAL AND HORIZONTAL HAUNCH
DIMENSIONS ARE. E4UAL, THE AS1 STEEL AREA SHALL BE INCREASED 1 PERCENT FOR EVERY 5 PERCENT
INCREASE IN THE HAUNCH DIMENSION OVER THAT SPECIFIED, AND AS2 AND A~3 SHALL BE REDUCED BY
AN EQUAL PERCENTAGE.

NOTE:

SHEETS 16 TO 24 HAVE 1.5 INCHES (38 mm) OF STEEL COVER AT THE TOP OF INVERT SLAB.
SHEETS 25 TC1 33 HAVE 2.Q WCHES {50 mm) OF STEEL CODER AT THE TOP OF Ih1VERT SLAB.
SHEETS 34 TO 42 HAVE 2.5 INCHES tfi3 mm) OF STEEL CQVER AT THE TdP OF INVERT SLAB.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD P~aN
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SPECIFIC CRITERIA USEQ FOR TABLES

MATERIAL PROPERTIES:

WELDED WIRE REINFQRCEMENT, 65,000 PSI (450 MPa)
MINIMUM SPECIFIED YIELD STRESS

DEFORMED BARS, 60,40Q PSI (420 MPa)
MINIMUM SPECIFIED YIELD STRESS

CONCRETE,
MIINIMUM SPECIFIED COMPRESSIVE STRENGTH

SOfL DATA:
UNIT WEIGHT

RATIO OF LATERAL TO VERTICAL PRESSURE
FROM WEIGHT TO EARTH

ADDITIONAL LATERAL PRESSURE FROM
APPROACHING TRUCK WHEELS

EXTERNAL WATER TABLE

SOIL STRUCTURE INTERACTION FACTOR

S,ODO PSI (35 MPa)

1201bf~ft~ (20 kN~m3)
Q.5Q MAX TO 0.25 MIN

700/H~, Ibfi/f#2 (10/He kN/m2) OR
.800 Ibf jft 2 (39 kN/m~)

WHEN H < 1 FEET (300 mm), WHERE He =EARTH
COVER, FEET (mm}

BELOW BOX SECTION INVERT

1.15

CAPACITY REDUCTION FACTORS (FROM AASHTO BRIDGE SPECIFICATIONS):

SHEAR 0.90
AXIAL COMPRESSION CaMBWED 1MTH BENDING 0.95

LOADING QATA:

LOAD FACTOR = d(~p + ~~) 6 = 1.3
gyp= 1.4D F4R QEAD LOADS
~~ = 1.~7 FOR LIVE LOADS

TRUCK AXLE LOAD:

HS20 (MS18)

IMPACT (VARIABLE WITH DEPTH)
(FROM AASHTO BRIDGE SPECIFlCATIONSj:

UNIFORM INTERNAL PRESSURE

DEPTH OF WATER IN BOX SECTIQN

EXTERNAL GROUND WATER PRESSURE

STRUCTURAL ARRANGEMENT:

CONCRETE DOVER OVER STEEL
TOP SLAB

32,000 Ibf (142 kN)

0 TQ 30~

0.0

EQUAL TO INSIDE HEIGHT
d.0

1.0 INCH (25 mm)

LO INCH {25 mm) FOR FILL HEIGHT 2 FEET
(600 mm) AND GREATER, 2.0 INCHES {5Q mm}
FOR FILL HEIGHTS UNDER 2 FEET (6Q0 mm}

SLAB THICKNESS FOR FILL HEIGHTS GREATER THAN 2 FEET
(600 mm), 1 j12 TIMES INSIDE SPAN PLUS 1.0
INCH (25 mm) UP TO 7—FOOT (2100 mm) SPAN,
1/12 INSIDE SPAN ABOVE 7-FOOT (2100 mm)
SPAN

SIDE WALL THICKNESS 1 f12 TIMES INSIDE SPAN PLUS 1.0 INCH
(25 mm) UP Ta 7—FOQT (2100 mm) SPAN,
1/12 INSIDE SPAN ABOVE 7—FOOT SPAN
(2100 mm)

MINIMUM HAUNCH DIMENSIONS VERTICAL AND HORIZONTAL DIMENSIONS BOTH
EQUAL TO WALL THICKNESS

TRANSVERSE WIRE SPACING 4.0 INCHES (100 mm) MAX

MINIMUM REINFORCING INSIDE FACE SLABS
AND SIDE WAILS, OUTSIDE FACE. S@E WALLS
AND CORNERS OF SLABS Q.002 x GROSS AREA

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANQARD PLAN
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POWER POLE

3" (75 mm) SCHEDULE 40 GALVANIZED
STEEL ELECTRICAL CONDUIT ,

6'-0" 1800 mm MIN
10 —0 3000 mm MAX

OF PULL BOX

~ No. 5 CONCRETE PULL BOX WITH
~ "120V ELECTRIC" CAST IN COVER
0
0
o
r)

z
i

O

° i 24" (600 mm) EXPANSION
LOOP, EA WIRE

WATERPROOF CONNECTORS

POWER FEED E
HARD SURFACE (WIRES BY OTHERS) ,°n

~ ~. FINISHED GRADE

COPPER BONDING STRAP ~~. BUSHING AND
•~' APPROVED SEALANT

CRUSHED ROCK SUMP
PER SPPWC 405

SWEEP ELLS SCHEDULE 40 GALVANIZED
STEEL ELECTRICAL CONDUIT
TO SERVICE CABINET
PER SPPWC 403.

NOTES: 
SEE NOTE 5.

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.

2. TOP OF BOX:
AT GRADE FOR HARD SURFACE
1/2" (12 m m) ABOVE GRADE FOR LANM
1" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CRUSHED ROCK SHALL COVER ELECTRICAL BOX SIDE OPENINGS TO PREVENT SOIL ENTRY.

4. WATERPROOF CONNECTORS SHALL BE SUBJECT TO ENGINEER'S APPROVAL.

5. IF PLASTIC CONDUIT IS ALLOWED FROM PULL BOX TO SERVICE CABINET, INSTALL
5/8" x 9' (16 x 2700 mm) COPPER GROUND ROD IN PULL BOX.

UNDERGROUND SERVICE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLIC WORKS STANDARDS INC

GREQJBOOIC COMMITTEE
200.5

ELECTRICAL SERVICE 401-1
REV. 2008

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



COVER (NOT SHOWN) SHALL
BE CAPTIVE DROP HINGED

n CIRCUIT CLOS~DDOR~OPEN (gp 
HER

II 
BREAKERS POSITION

II
II
II ROUND BUS

O
METER CABINET
4 1/2"x10"x20"
(115 x 254 x 508 mm)

SERVICE CABINET
~ ~/2" (3s mm) DETAIL

z CONDUIT w/
~ RAIN 11GHT FITTINGS

~~
~ SERVICE CABINET
0 4 1/2"x10"x18" MIN 2~

:~ (115 x 255 x 455 mm) MIN (50 mm

~ TOP HINGED COVER
m d- ~
N

TOP i/4"x ~"
~~s~X1° 

(6 x 25 mm)

(3.2 x 25 mm) 
LAG BOLTS

GALV STRAP

SIDE

OVERHEAD SERVICE CABINET MOUNTING

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

401-1ELECTRICAL SERVICE
SHEET 2 OF 2



~ A

3/4" (19 mm)~
ACX PLYWOOD
MOUNTING PANEL

HASP AND ~
PADLOCK SINGLE - ~

DOOR ~ °
N

~ ANCHOR BOLTS
~ 1/2"x18"x4"
~ (13x460x105 mm)N ~

4 REQUIRED
n i iui i u
U I illl I II t
~~ I 1111 I ~(
~I I IIII I ~~
~I I IIII I ~~

ii i iiii i ii PCC FOUNDATION ~

FRONT ;; ~ ~~~~ ~o
N ~p

~~~vl 1! II Ic~~~~~~~ ~ SECTf ON~~~~~~~~ ~ q_q
p —~ 21..5" ~.,450. mm (550 mm ~

SERVICE CONDUIT LOAD CONDUIT

CU GROUND ROD
5/B" x S' (16x2400 mm) ~

E ~
A ~° ~

SEE PROJECT PLANS ~ o °
FOR WIRING AND EQUIPMENT ~. ~ BASE

0 0

14"
(356 mm

(432 mm)
.NOTES ,ALL TYPES

1. CABINET SHALL BE FABRICATED FROM 1/8" (3,2 mm) ALUMINUM SHEET, FACTORY WIRED,
COMPYING WITH NEMA 3R AND 12, RAIN AND DUST TIGHT, ELECTRICALLY WELDED
AND REINFORCED.

2. NUTS, BOLTS, SCREWS AND HINGES SHALL BE STAINLESS STEEL.
3. NUTS, BOLTS AND SCREWS SHALL NOT BE VISIBLE FROM OUTSIDE ENCLOSURE.
4. PROVIDE PHENOLIC NAMEPLATE AS REQUIRED.
5. MARK. CONTROL WIRING AT BOTH ENDS WITH PERMANENT WIRE MARKERS.
6. ATTACH PLASTIC-COVERED WIRING DIAGRAM TO INSIDE 4F FRONT DOOR.
7. COATING SYSTEM PREPARATION PROCESS SHALL BE 5 STEP USING DIP TANK:

A. ALKALINE CLEANER, 70'C
B. CLEAR WATER RINSE
C. IRON PHOSPHATE APPLICATION, 65'C.
D. CLEAR WATER RINSE
E. INHIBITIVE RINSE TO SEAL PHOSPHATED SURFACES, 5Q'C.

8. FINISH WITH ELECTROSTAT1GALLY APPLIED DRY POLYESTER POWDER COATING. CURE AT 195'C.
COLOR SHALL BE MINT GREEN.

TYPE 1

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGA7FD BY 'ME STANDARD PLAN

P~~'~ ""~"~ ~""°"~°S'"~~~8~ °°"M"~z~ SERVICE CABINET 403-1~,,. Z~
USE. WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET t OF 6



HASP OR
LOCK AS
REQUIRED

,~,~~I:.~
/:

.•

SERVICE CONDUIT

/ ~~

/ ~

~_,q METER ~ ~

(6°x6") 
PERCH ~ ~~ ~HINGED

(150 x 150 mm) LEXAN 0TH 
RS)BY `f COVER.~

VIEWING WINDOW

HANDLE LANDING /
LUGS

CIRCUIT
BREAKERS
INSIDE

FOUNDATION

II ~ LOAD CONDUIT
CU GROUND ROD
5/8°x8~ (16x2400 mm)

A

#2 THHN
STRANDED CU

LANDING 
IoI ~ oI ~LUGS
~ i ~

i ~ i

SERVICE 1120/240V
1 PHASE, 3 WIRE

METER
SOCKET

DOOR

HANDLE CIRCUIT
BREAKERS

REMOVABLE CUSTOMER
PANEL DISTRIBUTION

SECTION

SECTION
A-A

GROUND

~ ~ 5 ~— IRRIGATION "A°

~ 5 IRRIGATION ~~8"

~ 5 (SPARE)

~ ~ 5 (SPARE)
15 (SPARE)

~ ~ 5 (SPARE)

~ 5 (SPARE)

~ 5 ~ (SPARE)

~ 5 (SPARE)
15 (SPARE)

70A/2 POLE
SERVICE DISCONNECT

TYPE 2
SEE TYPE 1 FOR
NOTES AND DIMENSIONS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

403-1SERVICE CABINET
SHEET 2 OF 6



/1

6"x6"
(150 x 150 mm) LEXAN
VIEWING WINDOW

HANDLE

~METER ~
PERCH
(METER BY

~ ~ HINGED
~~COVER

OTHERS)

LANDING
LUGS

~ini-rr CIRCUIT DOOR
~Llu BREAKERS

HASP OR
INSIDE 

HANDLE CIRCUIT

LOCK AS TRANSFER SWITCH INSIDE BREAKERS

REQUIRED
TEST SWITCH INSIDE

REMOVABLE CUSTOMER

GENERATOR PANEL DISTRIBUTION

r,,,r, INLET ^^ SECTION

u i n u i a 
~~~~:~~u i inii u

u i iiu i u
u i iiu i u
~~ ~ "" ' ~~ PCC FOUNDATIONu i iiu i u

FRONT ~ ~~~~~ ~ ~~u ~ ~
~`~i iiu i~~~

i iiu i
i iiu i
i ini i

SERVICE CONDUIT ~ II ~ LOAD CONDUIT

CU GROUND ROD
5/8"x8' (16x2400 mm)

A

METER 
#~4 STRANDED CU

SOCKET

#2 THHN
STRANDED CU

LANDING ~ I I ~
LUGS Lg1

i
i ~ i
~ ~ ~

SERVICE 1120/240V
1 PHASE, 3 WIRE

. ~~

EXTERNAL PHOTOCELL
MOUNT ON SAFETY LIGHT
OR FIRST FIXTURE

i 15 ~ AUTO ~ A

~ TEST3
~5 LIGHTING #1 C1

~ I.S.N.S.

15 ~ (SPARE)

~ 15 (SPARE)i
15 (SPARE)

— — 15 ~ (SPARE)

100A/2 POLE
SERVICE DISCONNECT

GROUND

GENERATOR
INLET, NEMA
L5-30R

OFFo~~

~ TRANSFER
SWITCH, 55A

TYPE 3
SEE TYPE 1 FOR
NOTES AND DIMENSIONS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

403-1SERVICE CABINET
SHEET 3 OF 6



/ ~~

~_ Q METER

/ ~

~ ~
„ PERCH ~ ~~ ~HINGED

METER BY `f COVER
(150nx 150 mm) LEXAN OTHERS) '~
VIEWING WINDOW

HANDLE LANDING /
LUGS

~nm CIRCUIT DOOR
~Llu BREAKERS

HASP OR
INSIDE

HANDLE CIRCUIT

LOCK AS BREAKERS

REQUIRED
TEST SWITCH INSIDE

REMOVABLE CUSTOMER
PANEL DISTRIBUTION

u i uu i u

SECTION

u i uu i u
u i nu i u
u i un i u
u i nu i u
u i nu i u

ii i iiii i ° PCC FOUNDATION

FRONT ~~ ~ ~~~~ ~ ~~
~~~~ ~ SECTION
~~~~ ~ A-A

SERVICE CONDUIT II ~ LOAD CONDUIT
CU GROUND ROD
5/8°x8~ (16x2400 mm)

A

METER
SOCKET

#2 THHN
STRANDED CU

LANDING loll Ilol
LUGS ~QI LQJ ~QI

i ~ iii i

SERVICE 1120/240V
1 PHASE, 3 WIRE

#14 STRANDED CU

i ~ 5 I AU T~~

~ EST

LIGHTING #1

~ LIGHTING #1

100A/2 POLE
SERVICE DISCONNECT

TYPE 4
SEE TYPE 1 FOR
NOTES AND DIMENSIONS

EXTERNAL PHOTOCELL
MOUNT ON SAFETY LIGHT
OR FIRST FIXTURE

GROUND

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

403-1SERVICE CABINET
SHEET 4 OF 6



~_A METER

6"x6" 
PERCH

/ /

~ ~
~ HINGED
~j(COVER

~

Y(150 x 150 mm) LEXAN pTMERS)
VIEWING WINDOW

HANDLE LANDING /
LUGS

~inTR CIRCUIT DOOR
~L1LL BREAKERS

HASP OR
INSIDE 

HANDLE CIRCUIT

LOCK AS BREAKERS

REQUIRED
SST SWITCH INSIDE

REMOVABLE CUSTOMER
PANEL DISTRIBUTION

SECTION

u i i ni i u 
`~~~~Y~u i ini i u

u i irn i u
u i irn i n
u i ini i u

ii i iiii i ii PCC FOUNDATION

FRONT ;; ~ ~~~~~ ~ ~~n ~ ~
~~~i ini i~~~

IIII
IIII~~~~

I SERVICE CONDUIT II ~ LOAD CONDUIT
CU GROUND ROD
5/8"x8' (16x2400 mm)

A

#2 THHN
STRANDED CU #1~ STRANDED CU

11

LANDING lol 101 I I lol
LUGS III I1~1I I LIG

LQJ LQJ i LQJ
i i i i 30A/3 POLE LIG

~ i SERVICE DISCONNECT
SERVICE 120/240V
3 PHASE, 4 WIRE

TO

SECTION I
A-A

EXTERNAL PHOTOCELL
MOUNT ON SAFETY LIGHT
OR FIRST FIXTURE

GROUND

C1 ~ Lv~,o—
~--~ h—o

TYPE 5
SEE TYPE 1 FOR
NOTES AND DIMENSIONS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

403-1SERVICE CABINET
SHEET 5 OF 6



RAINTIGHT LOAD
REMOVABLE COMPARTMENT
COVER DOOR ~

E

HANDLES HASP o ~

~ v ~ Q ANCHOR BOLTSLINE ~
COMPARTMENT ~ ~2°x~ S~X4~N O

"' _ ° (13x460x105 mm)N ~n ran
4 REQUIRED

u i i ni i u u~ gnu
u i i ni i u ui inu
u i i ni i u ui inu
u i i iu i u ui inu
u i i iu i u ~ iii inu
n i i iu i ii E ni iiiuFRONT ~~ ~ ~ ~~~ ~ ~~ ~~ ~~ SIDEii i i ni i ii PCC FOUNDATION ~ u~ ~~hi
n i i iu i ii ~o iii niu
~j i i iii i j~ N~ ~~~ ~~~~~ui ilia
~i ~i iii i°J °i iii°

i i iu i i ni
i i in i i in

18" 12.,
(460 m 305 mm)

SERVICE CONDUIT LOAD CONDUIT

CU GROUND ROD
5/8°x8~ (16x2400 mm) E a

o BASE
o

7.25"
(184 mm)

#2 THHN
STRANDED CU

LANDING I°II II°I
LUGS 

Lg1 ~J LQI
i ~ i
i ~ i

SERVICE '120/240V
1 PHASE, 3 WIRE

METER 
#~4 STRANDED CU

SOCKET

i 15 AUT~~

~ 3 TEST

LIGHTING #1
i
i 3

LIGHTING #2

i

100A/2 POLE
SERVICE DISCONNECT

EXTERNAL PHOTOCELL
MOUNT ON FIRST FIXTURE

N ,,,

A GROUND

C1 ~

TYPE 6
SEE TYPE 1 FOR NOTES

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

403-1SERVICE CABINET
SHEET 6 OF 6



~nv~a mFN~Firerinn~

LIFT SL COVER IDENTIFICAl10N:

°TRAFFIC SIGNAL" - TRAFFIC SIGNAL CIRCUITS,
INCLUDING THOSE WITH STREET OR SIGN LIGHTING.

mm) 
°STREET LIGHTING" - CIRCUITS LESS THAN 600V.

"'STREET LIGHTING-HIGH VOLTAGE° - 600V
OR MORE.

"SPRINKLER CONTROL" - CIRCUITS LESS
THAN 50V.

~ ~ ice-EXTENSION WHERE
~ ~ / ~ STREET LIGHTING BALLASTS

NOTE: ARE REQUIRED

BOXES SHALL BE PCC AND COVERS SHALL BE
NON-BOLTDOWN TYPE UNLESS OTHERWISE NOTED.

PULL
BOX
N0.

TYPE
DIMENSIONS {mm)

QUTSIDE COVER
q B C D

3 1/2 PCC 19" (485) 13" (330) 15° (380) 10" (255)

5 PCC 25" (635) 15" (380) 21 3/4" (550) 11 3/4" (300)

6 PCC 34" (865) 22" (56a) 29 3/4" (755) 17 3/4" (450)

3 1/2 PLASTIC l6 3j8" (415) 11° (280) 15 3/8" (390) 10" (255)

5 PLASTIC 24" (610) 14 11 /16" (375) 23" (584) 13 11 /16" (350)

6 PLASTIC 31 1/2" (800) 18 5/8" (47.5) 30 1/2" (775) 17 3/4" (45D)

PCC APRON, 3" (75 mm) THICK AROUND 
6" (150 mmj

PULL BOX. OMIT IF PULL BOX
CONSTRUCTED WITHIN SIDEWALK-~

~~n (75 mm

UIT

1" (25 mm) CRUSHED ROCK

STREET LIGHT PULL BOX INSTALLATION

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMUL6A7ED BY lHE
Pueuc ++a~KS sre,N~~xos iNC.°~"a°a` °~M'~ PULL BOXES

STANDARD PLAN

405-1~~
SHEET 1 OF 2USE. WITH STANDARD SPECIFICATIONS FOR PUBLIC WaRKS CONSTRUCTION



PCC APRON
PER STREET LIGHT
PULL BOX INSTALLATION 2~

8„ 0 mm

(200 mm 2p50 mm) /

~~~ ' • '

.!. .!.!.

~ -~

:~. ► _ _ •►

7 9 16„
(190 mm;

MACHINE SCREWS

COVER ENTRIES
w/ CRUSHED

TRAFFIC SIGNAL
PULL BOX INSTALLATION

PCC APRON
PER STREET LIGHT
PULL BOX INSTALLATION

PVC OR RIGID STEEL
CONDUIT COUPLER

CONDUIT

iLOT 7/8"x 2 1
(22 x 60 mm)

~•:~';.~.
.~.•~~.
:'i•.~,~
J~~~

►~~~
,~~

~~.~.~..~~~~.
:~~~:~

~•

~ ~ • ~

PCC 100 mm)
N0. 5 PCC ~ 4"

•--. PULL BOX ~ 3~

(75 mm)

CRUSHED ROCK

ATTACH STL PLATE TO PCC COVER PER STREET LIGHT

WITH 2 BRASS MACHINE SCREWS, PULL BOX INSTALLATION

1/4" (6 mm) 20 NC-2 FLAT HEAD,
IN 1 1/4" (32 mm) HOLES w/ EXPANSION SHIELDS

STEEL COVER INSTALLATION

.W CONDUIT

CRUSHED ROCK PER
STREET LIGHT PULL BOX INSTALLATION

90' PVC OR RIGID STEEL
EXISTING CONDUIT

I~ ~

SIZE OF COUPLER AND NEW CONDUIT
SHALL BE SAME AS EXISTING CONDUIT

STREET LIGHT CONDUIT INTERCEPT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

405-1PULL BOXES
SHEET 2 OF 2



CONDUCTOR INSULATION 
ENDOW CONNECTOR

PENCIL 
ENDS~_CRIMP BOTH ENDS ONDUCTORS

~~a m~ j I~ ~ SECTION A—A

WATERPROOF COATING ~NYL CHLORIDE ELECTRICAL INSULATING
TAPE APPLIED TO A THICKNESS
EQUAL TO ORIGINAL INSULATION

MULTIPLE CONDUCTOR TYPE
(MULTIPLE CIRCUITS)

SERIES—TYPE SOLDERLESS COMPRESSION
CONNECTOR — COPPER, 0-6 kV RATING. yyATERPR00F COATING
CRIMP BOTH ENDS -1 /

3 8'
(10 mm 3 8"

CONDUCTOR INSULATION (10 mm
PENCIL ENDS 

VINYL CHLORIDE ELECTRICAL INSULATING
SINGLE CONDUCTOR TYPE TAPE APPLIED TO A THICKNESS

(SERIES CIRCUITS) EQUAL TO ORIGINAL INSULATION

STREET LIGHTING WINDOW SPLICE CONNECTORS
NOTES:
1. WATERPROOF COATING SHALL BE SUBJECT TO ENGINEER'S APPROVAL.
2. WIRE NUTS SHALL NOT BE USED FOR STREET LIGHTING SPLICES.

~ f LOAD

o CONDUCTOR
CONDUCTOR (N0. 10 RED) w/

2N (6 0 mLm) KLOOP 
2~ (600 mm) LOOP

VINYL CHLORIDE ELECTRICAL
INSULATING TAPE APPLIED

FUSEHOLDER TO A THICKNESS EQUAL
TO ORIGINAL INSULATION

FUSE SIZE FOR HIGH PRESSURE SODIUM LAMPS 
(4 PLACES)

SHALL BE 15 A. MULTIPLE CONDUCTOR
SPLICE. SEE ABOVE.
WIRE NUTS NOT ALLOWED
FOR STREET LIGHTS.

CV ~

O

CONDUCTORS (BLACK) LACK Ep ONDUCTORS (RED)
w/ 2' (600 mm) LOOP w/ 2' (600 mm) LOOP

IN —LINE FUSE HOLDER

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRODU~c~~o er nie STANDARD PLAN
PUBLIC WORKS STANDARDS ING ~ RI N G SERVICE DETAILSGREFNBOgC CdAMIT7EE

Zoos
~O Qv

REV. 2009
USE WITH STANDARD SPECIFICA710NS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



CONDUCTORS - 5 TWISTS, MIN

SOLDER

WIRE NUT

VINYL CHLORIDE ELECTRICAL INSULATING TAPE

WATERPROOF COATING

TRAFFIC SIGNAL CONDUCTOR SPLICE

STRUCTURAL EXPANSION JOINT

CONDUIT
PACKING

REAM

J ...

~~ 4
• e !.

STRAP LOOP PCC STRUCTURE N0. 8 GAGE CU BONDING STRAP

PLACE AGAINST
CONCRETE FIRST TYPE APOURED

6"
1/4" (6 mm) (150 mm)
SPONGE RUBBER 4" 4"

(100 mm) (100 mm) EDUCER

B
A REAM A

STRAP LOOP PCC STRUCTURE

PLACE AGAINST
CONCRETE FIRST
POURED TYPE B

CONDUIT EXPANSION ASSEMBLY

NOMINAL SIZES

A B

1" (25 mm) 2° (50 mm)

1 1/2" (40 mm) 2 1/2" (65 mm)

2 1/2" (65 mm) 3 1/2" (90 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

408-1WIRING SERVICE DETAILS
SHEET 2 OF 2



ARM LENGTH
SECOND ARM PER SHEET 2
WHEN SPECIFIED cv

~~ w
~\ w =

2.375" (60 mm) N N
PIPE (O. D.) ~ ~w

a

E
io E SIMPLEX ATTACHMENT 11 GA (3.04 mm)

`r (13x192mm)4BOLT 
GALV STEEL

...

SECTION THRU SHAFT

w
w
z

w

■.

11 1 /2" (242 mm)
SQUARE

4" (100
GROUT

[~7~~I

(206 mm) SQUAR

~~io ~~ mm~ V

1 8" 3 mm
316 5mm

---1" (25 mm) THICK
STL PLATE

-R=11/16" (17 mm)

9.5° TO 11.5"
(241 TO 292 mm) BOLT CIRCLE

~HANDHOLE 4"x6 1/2"
(100 x 165 mm) MIN
SEE NOTE 3

" (200 mm)

—BOLT COVER

. ' . ~~ 2" (50 mm) DRAIN HOLE

°~ e s GALV STL ANCHOR BOLTS
a ~° 36°x4"x1"DIA

a
. ~ ~ (915 x 100 x 25 mm DIA)

e 's

Q D

.° °. °~ 11.5" 292 mm
'. ~ ~ UNLESS OTHERWISE SHOWN

32" 815 mm
SQUARE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLJC WORKS STANDARDS INC STEEL LIGHTING STANDARD

STANDARD PLAN

GREENBOOK COMMITTEE
2005 ~-YpE ~ 0 429-1

REV. 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



MOUNTING HEIGHT

4' 8'
TYPE H SHAFT SIZE (1220 mm) ARMS)(2440 mm) ARMS)

10-A 26'-0" (7920 mm) 3.8"x 7.5" 27'-0" (8200 mm) 28'6" (8690 mm)
(97 x 191 mm)

10-8 28'-0° (8530 mm) 3•$'~x7•8~ 29'-0" (8800 mm) 30'-6" (9300 mm)
(97 x 198 mm)

10-C 30'-0" (9140 mm) 3.8"x8.0" 31'-0" (9400 mm) 32'-6° (9910 mm)
(97 x 203 mm

MAST ARM RADIUS RISE

4' (1220 mm) 4'8" (1420 mm) 18" (460 mm)

8' (2440 mm) 10'6" (3200 mm) 36° (915 mm)

1. FOR STANDARDS WITH TWO ARMS OR WITH S' (2440 mm) ARMS, FOUNDATION SHALL BE
4' (1220 mm) DEEP WITH 1 1/8"x 40"x 4" (29 x 1020 x 102 mm) GALVANIZED
STEEL ANCHOR BOLTS.

2. BOND ANCHOR BOLTS TO STEEL CONDUIT OR GROUND WIRE AS REQUIRED.

3. FURNISH HANDHOLE WITH ALUMINUM TAMPER-RESISTANT DOOR. INSTALL STANDARD
SO THAT DOOR FACES AWAY FROM ONCOMING TRAFFIC.

4. POLE SHAFT SHALL BE CONSTRUCTED TO WITHSTAND LOADING AS SPECIFIED IN THE
LATEST EDITION OF AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS
FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS. LOADING FROM
LUMINAIRE ARM AND LUMINAIRE SHALL BE INCLUDED.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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z
c~
w
z
w
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a

w
N

a
z

iF' AIVl:h1UK tiVLIJ

1UALLY SPACED
(100 mm) DIA
)LT CIRCLE
TOTAL)

1 1/2° (40 mm) NOMINAL DIA
a

a. ~' e• . a

SECTION THRU SHAFT

1" (25 mm) THICK
23" (584 mm) DIA ANCHOR LUG
BOLT CIRCLES (4 TOTAL)

a

16 1/4° (412 mm) .~, ~a
SQUARE -~

~. ~~a

2 1/2" (65 mm)
TYP

.-.
E

N

~o~~

~ ^ v
E
E
0
0
rn
v

~ e

"~ .l

~~ ~~~ e

~~ a e

..a 
.

'~ x 36" x 4"
IA x 900 x 100 mm)`~
STL ANCHOR BOLT
~TAL) e

r~~~

.-.

~ a
0 0
~~a

N O

rCORED HOLE - 2 1/2° x 11'
x 13 1/2" (65 mm DIA x
280 mm DIA x 340 mm DIA)

—HANDHOLE 8 1 /2" x 9 1 /2"
(215 x 240 mm)
w/ GALVANIZED STEEL
TAMPER-RESISTANT DOOR.
DOOR SHALL FACE AWAY
FROM ONCOMING TRAFFIC.

2" (50 mm) DRAIN HOLE

m m
m . ~ . ~ a~i

:. ¢a

.,.. i i
U U

.o. E E
~~'r ~E

.. o0
p. ~ N N

30" (760 mm) C-1-A &
36" 915 mm C-1-AT BT

SQUARE

POLE SHAFT SHALL BE CONSTRUCTED TO WITHSTAND
LOADING SPECIFIED IN THE LATEST EDITION OF AASHTO
STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS
FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS.
LOADING FROM LUMINAIRE ARM AND LUMINAIRE SHALL
BE INCLUDED.

4" (100 mm)
GROUT CAP

TYPE
SHAFT SIZE
OCTAGONAL ON FLATS

POLE
HEIGHT

C-1-A 8 1/2" x 6" x 23'-3"
(215 x 150 x 7,085 mm

26'-3°
(8,000 mm)

C-1-8 9" x 6" x 28'-3"
230 x 150 x 8,610 mm)

31'-3"
(8,525 mm)

C-1-AT SAME AS ABOVE, EXCEPT EQUIPPED
w/ TRAFFIC SIGNAL MAST ARMC-1-BT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLIC WORKS STANDMOS ING CONCRETE LIGHTING STANDARD

STANDARD PLAN
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TOP ANCHOR BOLTS 1 1/2" (40 mm) DIA NOMINAL

EQUALLY SPACED 
,s .,

3 3/4" (95 mm) DIA .~. .,,
BOLT CIRCLE
(4 TOTAL)

SECTION THRU SHAFT
18" (460 mm) DIA

1" (25 mm) THICK
.~-. ANCHOR LUG OR STL PLATE

E 14 7/8" (378 mm) ~. ~. ~ ~ W~ 1 1/4" (30 mm) DIA
BOLT HOLE".~0 o ~SQUARE ~:

~ ~
N

E " 0 2 1/2" (65 mm) 21" (535 mm) DIA
E ~ N ~ BOLT CIRCLE

o

N
x x

- CORED HOLE
ovi ° N 4 1 /2" x 6 1 /4" x 14 1 /2"

~I ~-- 2._3~ (114 DIA x 160 DIA x 370 mm)

~ Z (fi90 mm)
o ~ HANDHOLE 3" x 6 3/4°
"~' °~ (75 x 170 mm) MIN

w w/ ALUMINUM TAMPER—
=c~ N RESISTANT DOOR. DOOR
w N SHALL FACE AWAY FROM
w Q ONCOMING TRAFFIC.
J

c=i~ 4" (100 mm) 
.~~ ~~ ~GROUT CAP ~ 2" (50 mm) DRAIN HOLE

NI

cv ̀ i °' a e GALV STL ANCHOR BOLTSa: .p
~ ° 36° x 4° x 1" DIA C-2

~ ~ ~ a~ ~o (915 x 100 x 25 mm DIA)
~ a e 48° x 6° x 1° DIA C-2—T

°o ~ ~' 0 1220 x 150 x 25 mm DIA)
° "' ~ ~ ~ ~4 TOTAL)

15 3 4° ~ a a ~ o ~
(400 mm ~~

a '. ~.' ~ o

30° 760 mm C-2
36" (915 mm) C-2—T

SQUARE

TYPE C-2—T IS THE SAME AS TYPE C-2, EXCEPT EQUIPPED WITH
TRAFFIC SIGNAL MAST ARM AND SIGNAL.

POLE SHAFT SHALL BE CONSTRUCTED TO WITHSTAND LOADING AS SPECIFIED IN
THE LATEST EDITION OF AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS. LOADING
FROM LUMINAIRE ARM AND LUMINAIRE SHALL BE INCLUDED.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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z
C7
w
z
w
J
O

w
N

a
2

TOP ANCHOR BOLTS ~ ~/2'~ (40 mm) DIA NOMINAL

EQUALLY SPACED ,: ~ .:

BOLT CIRCLE
(4 TOTAL)

SECTION THRU SHAFT
11 1/2" DIA t1/4"
(290 DIA f5 mm)

9 7/8" (250 mm) ....~
SQUARE

2 1 /2" (65 mm)
NP

16 1 /2" f 1 1 /2"
(420 t40 mm)

1" (25 mm) THICK
ANCHOR LUG OR STL PLATE
w/ 1 1/4" (30 mm) DIA
BOLT HOLE

14" (356 mm) DIA
BOLT CIRCLE

CORED HOLE
4 1 /2'~ D I A x 6 1 /4" D I A x 14 1
(114 DIA x 160 DIA x 370 mm)

HANDHOLE 3" x 6 3/4"

(75 x 170 mm) MIN
w/ ALUMINUM TAMPER—
RESISTANT DOOR. DOOR
SHALL FACE AWAY FROM
ONCOMING TRAFFIC.

4" (100 mm) - - - ~~~:~,..-.;~~

GROUT CAP ~~ ~ ~ 2" (50 mm) DRAIN HOLE
v

GALV STL ANCHOR 80LTS
~ ~ . a •~ ~~' 36° x 4" x 1" DIA
~ ~~ .~ a a• a (915 x 100 x 25 mm)

a. ~~ (4 TOTAL)
v a .

9
CO ~ '
~'~] d

• Q d ~ d ~.

a

d. .

30" 760 mm
SQUARE OR ROUND

POLE SHAFT SHALL BE CONSTRUCTED TO WITHSTAND
LOADING SPECIFIED IN THE LATEST EDITION OF AASHTO
STANDARD SPECIFICATION FOR STRUCTURAL SUPPORTS
FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS.
LOADING FROM LUMINAIRE ARM AND LUMINAIRE SHALL
BE INCLUDED.

POLE
TYPE SHAFT SIZE HEIGHT

C-4—A 8 1/4" x 5" x 23'-1" 24'-7"
210 x 125 x 7,030 mm) 7,490 mm

C-4—B 8 1/2" x 5" x 25'-1° 26'-7"
220 x 125 x 7,640 mm (8,100 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
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STANDARD PLAN
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z
c~
W
2

w~i

~I

~'

w
N
N

H
L~
Q
2
N

TOP ANCHOR BOLTS
EQUALLY SPACED
2 7/8" f1/2" DIA
(75 t15 mm DIA)
BOLT CIRCLE
(4 TOTAL)

10 1/4" (2E
SQUARE

2 1 /2,.

1 1/2" (40 mm) NOMINAL DIA

.~
'•,
..

SECTION THRU SHAFT

12" (305 mm) DIA

1" (25 mm) THICK
ANCHOR LUG OR BASE
PLATE w/ 1.25" (30 mm) DIA
BOLT HOLES
(4 TOTAL)

14 12" (370 mm) DIA
BOLT CIRCLE

CORED HOLE
4"DIAx6"DIAx91/2"
(100 DIA x 150 DIA x 240 mm)

~ HANDHOLE 3" x 5 1 /2"
~~ (75x140mm)w/
o CAST ALUMINUM
°~ ~ TAMPER RESISTANT DOOR.

•'~ 
DOOR SHALL FACE AWAY

4" (100 mm)

a 

~, a ~
''`~ ̀ ` FROM ONCOMING TRAFFIC.

GROUT CAP E

E
a

~ ~

.•

~ ° GALV STL ANCHOR BOLTS
"DIAx183/4 "x3"

~ ..a °'d ~ a (20DIAx460x75mm)
....

.

a

. 
(4 TOTAL)

°
.

a : 2" (50 mm) DRAIN HOLE
' .o . a

30" 760 mm
SQUARE OR ROUND

POLE SHAFT SHALL BE CONSTRUCTED TO
WITHSTAND LOADING SPECIFIED IN THE LATEST
EDITION OF AASHTO STANDARD SPECIFICATIONS
FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS,
LUMINAIRES, AND TRAFFIC SIGNALS. LOADING
RESULTING FROM LUMINAIRE ARM AND LUMINAIRE
SHALL BE INCLUDED.

TYPE SHAFT SIZE
POLE
HEIGHT

C-6—A 6 1 /2" x 5 1 /4" x 8'-10 1 /2" 10'-2 1 /2"
165 x 135 x 2,710 mm (3,110 mm)

C-6—B 6 1 /2" x 5" x 10~-10 1 /2" ~ 2~-2 ~ ~2°
(165 x 125 x 3,320 mm) (3,720 mm)

C-6—C 6 1 /2" x 4 5/8° x 13'-1 1 /2" 14'-5 1 /2"
(165 x 120 x 4,000 mm) (4,410 mm)

C-6—D 6 1 /2" x 5" x 14'-1 3/8" 15'-7 7/8"
165 x 125 x 4,300 mm 4 770 mm

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLJC WORKS STANDARDS INC. CONCRETE LIGHTING STANDARD

STANDARD PLAN

GREENBOgC COMMITTEE
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MAST ARM TYPE

ALUMINUM
POLE TOP

MOUNTING
HEIGHT

AMP-ON-MAST ARM-TYPE

LIGHT POLE
STANDARD HEIGHT

TYPE A 26'-3"
(8,000 mm)

TYPE B, C
& D

MAST ARM LENGTH

MOUNTING HEIGHT
f6" (t150 mm)

(1,800 mm) (2,400 mm)

27'-6" 28'-3"
(8,375 mm) (8,600 mm)

31'-3~ 32'-6" 33'-3~
(9,525 mm) (9,900 mm) (10,125 mm)

ALUMINUM
POLE CAP 

MOUNTING TYPE A 26'-3"

6'-0"
(1,800 mm)

8'-0"
(2,400 mm)

29'-0" 29'-9•,

SEE DETAIL A, SHEET 2 HEIGHT (8,000 mm) (8,850 mm) (9,075 mm)

TYPE B, C 31'-3" 34'-0" 34'-9"
TOP MOUNTED MAST ARM-TYPE II & D (9,525 mm) (10,375 mm) (10,600 mm)

ALUMINUM
POLE CAP

MOUNTING

SEE DETAIL B, SHEET 2 HEIGHT

I4P MOUNTED MAST ARM-TYPE III

ALUMINUM
POLE CAP

MOU 11NG
HEIGHT

CLAMP-ON WITH TIE-ROD-TYPE fV

4'-0" 6'-0"
(1,200 mm) (1,800 mm)

26'-6"
(8,075 mm)

27'-3"
(8,300 mm)

TYPE F 24'-7"
(7,500 mm)

6'-0" 8'-0"
(1,800 mm) (2,400 mm)

30'-9"
(9,375 mm)

31'-6"
(9,600 mm)

TYPE H 28'-0"
(8,535 mm)

10'-0" 12'-0"
(3,000 mm) (3,600 mm)

25'-10"
7,875 mm

26'-7'~
(8,100 mm)

TYPE A 26'-3"
(8,000 mm)

TYPE B, C
& D

31'-3"
(9,525 mm)

30'-10"
(9,400 mm)

31'-7"
(9,625 mm)

ALUMINUM 10'-0" 12'-0"
3,000 mm 3 600 mmPOLE CAP C ~ )

TYPE C 31'-3" 35'-9" 39'-0"
MOUNTING & p (9,525 mm) (10,900 mm) (11,875 mm)
HEIGHT

CLAMP-ON TRUSS-TYPE V

NOTE:

ELECTROLIERS SHALL BE DESIGNATED BY LIGHT STANDARD TYPE, MAST ARM TYPE AND
MAST ARM LENGTH, I.E. A-II-•8.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDM~S ING

GREENBOOK COMMITTEE
200.5
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ARM LENGTH

5"
125 m )
STRAIGHT

REMOVABLE SECTION
ALUMINUM CAP

2.375" (60 mm) O.D.

w

\ ~
E,n

~ ~ 42 1 /2'

- ~ OD GUSSET
PLATE 

5~
~

33 f 6 mm4"~ )
~ N BRACKET SEAT

9 C»

., 150 mm OCTAGONAL DETAIL A

DIMENSIONS SAME FOR
DETAIL A AND B
EXCEPT AS SHOWN

REMOVABLE
ALUMINUM CAP

SET SCREW

.~.
N E
~ E
~ "~

N ~, DETAIL B
\ ̀~ Y
~ N

R

D

ARM
LENGTH RISE

4' (1220 mm) 24" (610 mm)

6' (1830 mm) 32" (815 mm)

8' (2440 mm) 42" (1070 mm)

POLE
DIAMETER, D Y

5" (125 mm) 4 1/4" f 1/4" (108 t 6 mm)

6"(150 mm) 6°t1/4"(152t6mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

434-1STREET LIGHTING DETAILS
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\\~~~ ~ ,
l~~y

(G)

LIFTING PLATES
ILLET WELDED

(J)

(A)
(8

~C> ~H)D)

FRONT

GASKET

CABINET ~ °~

DOOR
E in ,n

.0625" (2 mm) E o N
MAX CLEARANCE ~n o ~ ̀-

SECTION C—C ~v

E
E o
'n /SEE DETAIL D, ^ °0

SHEET 2

.~

~ 4.5°
~ (115 mm)

L ~N ~
N B

~ v
~n E 15.,
~+~n 375 mm)

co

o

SECTION B—B

(A)

~B)

(c)

(D)

(E)

(F)

L 24"
~o~mm~

A

FRONT
DOOR REMOVED

E
co in
N

(A) POWER SUPPLY

(B) CONTROLLER UNIT

(C) INPUT FILE #

(D) INPUT FILE # J

(E) POWER DISTR ASS'Y

(F) OUTPUT FILE

(G) FAN AREA

(H)FAN EXHAUST VENT

(I) VENT LOUVERS

(J) HINGES

SEE CABINET
~C NOTES, SHEET 2

34~
850 mm

G

(A)

~B)

(c)

(D)

(E)

(F)

21,•
525 mm

30"
(i5u mm)

SECTION A—A

(H)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLIC WLIRKS STANDARDS ING
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~ mm)

1/2" (15 mm) R

DETAIL D

CABINET NOTES:

1. FAN EXHAUST VENT: SCREENED, VANDAL RESISTANT, 36 SQ IN (0.023 m2) MIN OPENING.

2. VENTILATION LOUVERS SHALL HAVE METAL AIR FILTERS AND 36 SQ IN (0.023 m2) MIN OPENING.

3. HINGES SHALL BE STAINLESS STEEL BUTT—TYPE OR SHALL BE CONTINUOUS.

4. SECTION (A), POWER SUPPLY, MAY BE COMBINED WITH SECTION (E), POWER DISTRIBUTION ASSEMBLY.

CONDUIT AREA
8° x 16°

GROUND ROD AND GROUND CLAMP
SAME AS IN SERVICE CABINET

RAISED PCC PAD
IN UNPAVED
AREA; SIDEWALK
IN PAVED AREAS

ANCHOR BOLTS (4 REQUIRED)
3/4" x 15" x 2"
(19x380x50mm)

FOUNDATION DETAILS
For Model 332 and 334 cabinets

(Type 1 housing)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

452-1CONTROLLER CABINET TYPE 170
SHEET 2 OF 2



SEE DETAIL J

TAPERED STEEL POST
0.1196" (3.04 mm)
WALL THICKNESS,
5° (127 mm) ID AT BASE

SEE SPPWC 101

1/2'~ (12 mm)
BASE PLATE

ANCHOR BOLTS
3/4"x18"x2"
(19 x 460 x 50 mm)
4 TOTAL

~r
T

4 NPS GALV STEEL
PIPE OR CONDUIT,
THREADED BOTH EN

SEE SPPWC 101

,3" x5° (76 x 127 mm)
HANDHOLE AND COVER

E
E

24"
(610 mm)

1/2" (12 mm)
BASE PLATE -

ANCHOR BOLTS ~
5/8°x18°x2"
(16x460x50mm)
4 TOTAL

,~

(610 mm)

TYPE 1— A TYPE 1— B

~ ~E
4 1 2"
114

o ~ ~

~ 
~

23q m
mm

~ ~ ~4 NPS STD PIPE 8 1 /2° (216 mm)
SEE DETAIL J ~ o _ _

BOLT CIRCLE
~v

~TAPERED STEEL POST
.01196" (3.04 mm)

~
o~ BASE PLATE

WALL THICKNESS, ~ o ~o- FOR TYPE 1-A
5 1 /4" (133 mm) OD AT BASE

~ o °o

3" x5° (76 x 127 mm) °z ~ ~ 4"x9" (102 x 230 mm)

HANDHOLE AND COVER w Q ~
w Z

~ GALV CAST IRON PIPE
FLANGE F AND D

N C.~ J ~
N Q

w ~ 7 1/2" (190 mm)
SEE SPPWC 101 v N ~ BOLT CIRCLE

~/2" (~2 mm)
=o
~' ~

~
BASE ~ PLATE

BASE PLATE FOR TYPE 1-B
~ — ~ I E

ANCHOR BOLTS I c° E
1"x18"x3" (25 x 460 x 75 mm) J M~

9 1/2" (240 mm) BOLT CIRCLE °'
4 TOTAL 24"

610 mm)

TYPE 1— D

9RE
r 230 m

.~~'~c 1/2" (13 mm) RADIUS
~ ~
~~y~ _ 7 1/2" (190 mm)

BOLT CIRCLE

BASE PLATE
FOR TYPE 1-D

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PRanu~c~~n er nie STANDARD PLAN
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GREENBOdC CgAMITiEE
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EY•y

OUTSIDE f
OF COVER

TACK 4 PLACES AT 90'

STANDARD PIPE
BEVEL TUBE ~ 4"
AND WELD (5 mm)

nFTnii .i
TUBE MAY BE INSERTED INTO PIPE OR BUTTED AS APPROVED

HANDHOLE REINFORCED WITH RING
WELDED TO OUTSIDE OF POLE
& 1 /8° (3 mm) COVER PLATE ~

1" (25 mm)~
PLACE MORTAR AFTER
PLUMBING STANDARD.
SLOPE 45' TO 90'— i~ ~

2" TO 3"

(50 TO 75 mm)

ASTM A307 GALVANIZED-
ANCHOR BOLTS, 4 TOTAL
SIZE OF ANCHOR BOLTS
SHOWN AS "a x b x c"

NOTES:

THREAD TOP
8~~ (200 mm)

FINISHED
GRADE

HANDHOLE AND ANCHORAGE

HANDHOLE REINFORCEMENT
RING

ALLEN SOCKET FLAT HEAD CA
SCREW, 5/16" (8 mm) DIA,
INSET WITH COVER. ALLEN
WRENCH SIZE 3/16° (4.8 mm).

HEX SOCKET BUTTON—
HEAD CAP SCREW

P ~~~~~~~~~~~~~~ 516" (8 mm~ DIA

COVE STEEL STRAP
RECESSED DIMPLE
IN COVER

TAPPED HOLE 
SCREWS ARE ALTERNATE DETAILSTEEL STRAP STAINLESS STEEL.

TAMPER RESISTANT HANDHOLE COVER

1. TYPE 1 STANDARDS SHALL BE 10' (3.05 m) LONG FOR VEHICLE SIGNALS AND 7' (2.13 m) LONG
FOR PEDESTRIAN SIGNALS. LENGTHS ARE f 2" (0.05 m).

2. TOP OF TYPE 1 STANDARDS SHALL BE 4 1/2° (114 mm) OD.

3. CONDUITS SHALL EXTEND 2° (50 mm) MAXIMUM ABOVE FINISHED SURFACE OF FOUNDATION
AND FOR TYPES 1 —A AND 1—D SHALL BE SLOPED TOWARD MANHOLE.

L~1~[~3:[~I:i I~]~~~.G1~~:3~ Z~7►DI~~~I~Z~ll~l~lll~~i7:ze]:Ti1~1~U11~[eTK~I~I~lIfi~C~7:~1

5. CONDUIT BETWEEN STANDARD AND ADJACENT PULL BOX SHALL BE 2" (50 mm) MINIMUM.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

453-1SIGNAL STANDARDS
SHEET 2 OF 8



DETAIL S,
SHEET 7

MAX3~
12' (300 mm)
551bs (25 kg)

z

i~

E

Sri

E PROJECTED LENGTH

72"x22", 65 Ibs -
(1830 x 560 mm, 30 kg)
INTERNALLY ILLUMINATED
STREET NAME SIGN (IISNS)

REQUIRED FOR

POLE

~ 1 2 NPS CbUPLINGSIGN
UNDERSIDE REQUIRED
WHEN IISNS SHOWN
ON PLANS

DETAIL F;
SHEET 7

TYPE 16-2-129 4"x6.5' (102 x 165 mm)
HANDHOLE AND COVER
(FAR SIDE)

FINISHED GRADE DETAIL F,
SHEET 7

x
CIDH PILE ~

ELEVATION FOUNDAl10N, o
SHEET 6

TYPE 16-2-129, DIA
18-2-129

POLE DATA

POLE
TYPE

A
HEIGHT
m

MIN OD, mm THICK,
mm

B ALTERNATIVE
LENGTH SECTION
m BOTTOM mm TOPBASE TOP

16-2-12917 5.2
(273)
10.75"

8.438 214
0.180"
4.55

NONE
17-2-129 30 9.1 6.625 168 3.0

9~
8 203 6.625

16819-2-129 30 9.1 6.625 168 9.375 238

SEE SHEET 4 FOR
OTHER DIMENSIONS

BASE PLATE

LUMINAIRE
ARM, m

SIGNAL ARM
m

POLE
TYPE C, mm

D1 BOLT
CIRCLE,
mm

THICK,
mm

ANCHOR BOLTS

16-2-129
17-2-129
~ 9-2-~ 29

18.0
(457)

17.50"
(445)

1.25 32 1.5 x42 x6 38 x 1067 x 152 mm NONE 20 6.1
1.50 38 2x42 x6 51 x 1067 x 152 mm 6'-15' ]~'*

(1.8-4.6 3.7*
20 6.1
25' OR 30'
7.6 OR 9.1

{UtrAULI VALUt

SIGNAL ARM DATA LUMINAIRE ARM DATA
E
PROJECTED
LENGTH, m

G
MOUNTING
HEIGHT, m

MIN OD
AT POLE,
mm

M
PROJECTED
LENGTH, m

N
RISE,
mm

MIN OD
AT POLE,
mm

P MOUNTING HEIGHT
30 9.
POLE

35 10.7
POLE

15 4.6 22 -4 6.8 6.625 168 1.8 6 -0 24 610 3 1 4 83 31 -6 9.6 36 -6 11.1
20 6.1 21 -8 6.6 6.625 168 2.4 8 -0 30 760 3 1 2 89 32 -0 9.8 37 -0 11.3
25 7.6 22 -8 6.9 7.313 186 3.1 10 -0 39 990 3 7 8 98 32 -9 10.0 37 -9 11.5
30 9.1 23 -0 7.0 8.000 203 3.7 12 -0 51 1290 3 7 8 98 33 -9 10.3 38 -9 11.9

4.6 15 -0 57 1450 4 1 4 108 34 -3 10.5 39 -3 12.0

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

453-1SIGNAL STANDARDS
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M PROJECTED LENGTH
— ~ POLE

z

~-
DETAIL W,~~

E PROJECTED LENGTH SHEET 5 ~ ~ E

DETAIL S, X N~ o
SHEET 7

~ SIGN ~'~ M
Fm

M2

z=

Q
Q
Q

"X(300 mm)
55 Ibs (25 kg)

SHEET 7~
~,

~
¢
z
~

REQUIRED FOR
\

8 \
/

TYPE 17-2-129

aTYPE 17A-2-129 Z 72°x22°, 65 Ibs DET IL F,
~ (1830 x 560 mm, 30 kg) SHEET 7

INTERNALLY ILLUMINATED
~ STREET NAME SIGN (IISNS)

~

1/2 NPS COUPLING~
UNDERSIDE REQUIRED

o WHEN IISNS SHOWN =
ON PLANS

i~

4"x6.5° (102 x 165 mm)
HANDHOLE AND COVER
(FAR SIDE)

FINISHED GRADE DETAIL F, i
SHEET 7 ~

ELEVATION CIDH PILE
FOUNDATION,

TYPE 17-2-129, 19-2-129, SHEET 6

17A-2-129, 19A-2-129 DIA

SEE SHEET 3 FOR OTHER DIMENSIONS

SIGNAL ARM: DESIGN:
H 16' (4.9 m) CALTRANS LOAD CASE 2
THICK 0.180" (4.55 mm) WIND VELOCITY 180 mph (129 kph)
BOLT CIRCLE 12" (305 mm)

CIDH PILE FOUNDATION:HS CAP SCREWS 32-7NC-76
J PLATE SIZE 12° (305 mm) DIAMETER 30" (760 mm)
K ARM PLATE THICK 1.25" (32 mm) DEPTH 7'-3" (2.2 m)
L POLE PLATE THICK 1.50" (38 mm) REINFORCED YES
8 23'
X MAX 10~-6" (3.2 m)

LUMINAIRE ARM:
THICKNESS 3.04 mm 0.1196

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

453-1SIGNAL STANDARDS
SHEET 4 OF 8



E
E

~ ~4~ v

(7 mm)

HS HEX HEAD
CAP SCREWS,
4 TOTAL
TAP POLE PLATE

2 1/4" (60 mm)
DIA HOLE w/
CHASED EDGES
FOR ELECTRICAL
CONDUCTORS ~

DETAIL F, ~(
SHEET 7 4

4° v
mm)

-16-11 NC-45
HS CAP SCREW, 3 TOTAL
TAP POLE PLATE.

CHASED EDGES
FOR ELECTRICAL
CONDUCTORS

M PLATE

1/4" (7 mm) GUSSET
PLATES TOP, BOTTOM
AND SIDES-~

DETAIL W

LUMINAIRE ARM CONNECTION

L1" (25 mm)
POLE PLATE

3/4" (19 mm)
ARM PLATE

2 NPS PIPE

~ I 1/4" (7 mm)
~ ~ PLATE -TOP,

~ ~ \ I BOTTOM &SIDES

\ ~ CHASED EDGES
~ / ~ex A ~~ I GALVANIZED DRAIN

~I ~ HOLES, 2 BOTH
K C ~ SIDES

~ ~

SECTION A-A ELEVATION ~j~mmj

SIGNAL ARM CONNECTION DETAILS

BOLT HOLE =BOLT DIA +
1/4° (6 mm

AXIS OF ARMi

BASE PLATE

U

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

453-1SIGNAL STANDARDS
SHEET 5 OF 8



1 "x1 /4"
(25x7mm)
BACKING RING.
TACK WELD

USE THIS DETAIL FOR 2-PLY POLES

ELEVATION B

DETAIL
SHEET

( mm)

ELEVATION A

TABLE A
WALL WELD SIZE
THICKNESS
0.1196 3.04 1 4 7
0.1793" (4.55) 5/16 (8)
0.2391" 6.07 3/8"~10)
0.3125° 7.94 7 16 11

TABLE
A

\BLE
B

TABLE B
WALL WELD SIZE
THICKNESS
0.1196 3.04 1 8 4
0.1793" (4.55) 3/16" (5)
0.2391" 6.07 1/4" (7)
0.3125" 7.94 5 16" 7

SLITS NOT
PERMITTED
WITHx" "x x" "x DETAIL F

HOLE DIA = POLE OD
POLE ID - 2° (51 mm) + ~~~6~

(2 mm)

xX Xx xx xz

PLAN PLAN
DETAIL B DETAIL A

ALTERNATIVE BASE PLATE DETAILS

~i~y:►~~z~:n~~a

DUIT

■

..

1■~~■1
1■~~■1
1~~~■1
1■~~■1

ELEVATION

#$ ~#25M)
TOTAL 10

SECTION B-B

CLR
0 mm)

(#13M) Q ~ 6" (150 mm)
#4 (#13M) SPIRAL ~
(150 mm) PITCH WITH
" (450 mm) LAP AT

.,, LICE AND 135' HOOK
AT TERMINATIONS

CAST—IN—DRILLED HOLE PILE FOUNDATION
REINFORCED PILE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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STEEL SLEEVE AT
EACH WELDED J01

E
E

STEEL SLEEVE

FULL
PENETRATION `~

D.1196"x3°
(3.04 x 75 mm)~
BACKUP RING

1.5 mm)

FULL
PENETRAl10N

FOR UNIFORM TUBE THICKNESS DETAIL T
AT TUBE THICKNESS CHANGE

POLE SPLICES

2 NPS PIPE, CHASED
FOR WIRE PROTECTION
SEE NOTE 2, SHEET 8 - - - - SIGNAL ARM

TIGHT FIT

4~~ I. ~~~
(102 mm T ~(76 mm )

DETAIL TS—TIP TENON

2 NPS PIPE, CHASED _ _
FOR WIRE PROTECTION - - - SIGNAL ARM

4'r 1 /4" (6 mm) PLATE102 mm

DETAIL TL—TIP TENON
THIS DETAIL SUPERSEDES
DETAIL S WHEN SO DESIGNATED

1 /4"
7 mm

A IGNAL ARM ~~
PIPE TENON

GALV BOLT ~~

SLIP FITTER FOR / ~ ~2 NPS PIPE. GRIND
MAT MOUNTING IS 4^ INSIDE SMOOTH FOR
SHOWN. USE MAT 102 m WIRE PROTECTION.
OR MAS AS SHOWN
ON PLANS. SEE
sPPwc 432. DETAIL S—SIDE TENON

PIPE TENONS

M Z

FOR WELD SIZE
CALCULATIONS,

OR MORE

~ONTACT

MIN

DETAIL F
FATIGUE RESISTANT WELD

RAINTIGHT
CAP

PIPE ~ ~-- SIGNAL ARM
TENON

SECTION A—A

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN
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IDENTIFICATION NUMBER

ATTACH A STAMPED METAL TAG WITH EACH POLE'S IDENTIFICATION NUMBER TO SHAFT ABOVE
HANDHOLE. NUMBER SHALL BE MINIMUM 1/4" (7 mm) HIGH. ATTACH SIMILAR TAG TO THE
TOP OF THE SIGNAL MAST ARM NEAR THE POLE PLATE. ~

P
SAMPLE IDENTIFICATION NUMBER: ~oG~~~~ Q~P~~~~~,`

Off, ~~~ 5~ Q~~~,~~•`PP~~, ~~ P~~ ~~ o~~~~.

19A- 3- 129 -9.1 —99 —F
USE SL FOR SPECIAL LOAD CASE

SPECIFICATIONS

DESIGN: AASHTO SPECIFICATIONS FOR THE DESIGN AND CONSTRUCTION OF STRUCTURAL SUPPORTS
FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, DATED 1994.

WIND LOADING: 129 km/h AASHTO

UNIT STRESSES, STRUCTURAL STEEL:
fy = 48 ksi 331 MPa), TAPERED SHEET STEEL
fy = 36 ksi 248 MPa) UNLESS OTHERWISE NOTED

CONSTRUCTION: STANDARD SPECIFICATIONS AND THE SPECIAL PROVISIONS

HIGH STRENGTH CAP SCREWS: 16 — 11N — 45
~ LENGTH, mm

THREADS PER INCH
SIZE, mm

NOTES

1. PROVIDE FOUR ASTM A-307 ANCHOR BOLTS FOR EACH POLE. PROVIDE A HEX NUT, LEVELLING
NUT AND TWO WASHERS FOR EACH BOLT.

2. LUMINAIRE ARMS SHALL BE ROUND, TAPERED STEEL TUBES, TAPER OF 0.137° TO 0.140" PER FT
(11.45 TO 11.66 mm/m) WITH AN END SECTION 2 3/8" (60 mm) OD FOR MOUNTING HARDWARE.
EXTENSIONS OF 2 NPS PIPE 7" (178 mm) LONG MAY BE USED AT THE OPTION OF THE
MANUFACTURER. WHEN LOW PRESSURE SODIUM LUMINAIRES ARE REQUIRED, THE EXTENSION SHALL BE
15" (381 mm).

3. SIGNAL ARMS SHALL BE ROUND, TAPERED STEEL TUBES, MAXIMUM TAPER 0.140" PER FT
(11.66mm/m).

4. HANDHOLE REINFORCEMENT RING SHALL BE 1/4"x2" (6 x 51 mm) FOR 0.1196" TO 0.2391' THICK
POLES (3.04 TO 6.07 mm); 3/8"x2" (10 x 51 mm) FOR 0.3125" (7.94 mm) THICK POLES.

5. USE DETAIL F, SHEET 7, FATIGUE RESISTANT WELD, AT SIGNAL ARM PLATE AND POLE BASE PLATE.

6. IN LIEU OF THE TORQUE REQUIREMENTS FOR HS BOLTS, CAP SCREWS SHALL BE TIGHTENED BY
THE TURN—OF—NUT METHOD 1/3 TURN FROM A SNUG, TIGHT CONDITION. NO WASHER IS REQUIRED.

7. DURING POLE ERECTION, RAKE THE POST AS NECESSARY WITH THE USE OF LEVELLING NUTS TO
PRODUCE A PLUMB POLE AXIS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN
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u Q u
u u
u Q u
u u

~ ~

SV-1-T SV-2-TA

SIDE SIGNAL MOUNTINGS

SEE PLANS FOR TYPE OF
SIGNAL MOUNTING

POST TOP TERMINAL POLE PLA
COMPARTMENT PER
STD PLAN 434

r,l E

TOP MOUNTED
SIGNALS (TV)

TYPE 1-A, 1-B, OR
1-D STANDARD

AS SHOWN ON THE PLANS

v ~ ~~
~__~

0

TV-1 TV-1-T TV-2-T

TOP SIGNAL MOUNTINGS

SPECIAL 90' ELBOW

TYPE LT-2-T
SIGNAL MOUN~

-TERMINAL COMPARTMENT

~~PEDESTRIAN SIGNALS
WHEN REQUIRED

~ PEDESTRIAN
-PUSH BUTTON

~ WHEN REQUIRED-

~~

~~~
SIDE MOUNTED

SIGNALS (SV AND SP)

USED ON STANDARDS
WITH LUMINAIRE OR SIGNAL

MAST ARM

TYPICAL SIGNAL INSTALLATIONS

ABBREVIATIONS

N TOP MOUNTED VEHICLE SIGNALS
SV SIDE MOUNTED VEHICLE SIGNALS
T TERMINAL COMPARTMENT

1,2 NUMBER OF SIGNAL FACES

NOTES

TOWARD
INTERSECTION

LEFT TURN
LANE SIGNAL

TYPE 1-A, 1-B, OR
1-D STANDARD

AS SHOWN ON THE PLANS

1. MOUNTINGS SHALL BE ORIENTED TO PROVIDE MAXIMUM I
HORIZONTAL CLEARANCE TO ADJACENT ROADWAY.

2. BRACKET ARMS SHALL BE LONG ENOUGH TO PERMIT
PROPER ALIGNMENT OF SIGNALS AND BACKPLATE
INSTALLATION.

3. SEE SPPWC 455 FOR ATTACHMENT FITTING
DETAILS.

4. ALL ARROW INDICATIONS SHALL BE 12" (300 mm).

5. ALL PROGRAMMED VISIBILITY SIGNAL HEADS SHALL BE
PROVIDED WITH BACKPLATES.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLIC WORKS STANDM~S INC.

GREFNBOOK COMMITTEE
2005

SIGNAL HEADS AND FIXTURES 454- 1
REV. 2008

SHEET 1 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



SLIP FITTE

BACKPLA

MAST
ARM ~

BACKPLATE

MAST
O ARM

SLIP FITTER

MAT MAS

TOP ATTACHMENT SIDE ATTACHMENT

MAST SIGNAL MOUNTINGS

8° t 1/2" (200 t 13 mm) FOR 8" (200 mm) SECTIONS
5 1 /2" f 1 /2° (140 t 13 mm) FOR 12" (300 mm) SECTIONS

DRILL SIGNAL FACE AND
ATTACH BACKPLATE WITH
SIX 10-24 OR 10-32
SELF-TAPPING AND LOCK
STAINLESS STEEL MACHIN
SCREWS AND FLAT WASHL,.~ ~ 2" t 1 /2" R

(50 t 12 mm)
8" (200 mm) AND 12" (300 mm) SECTIONS

BACKPLATE

1/16" (1.5 mm) MIN THICKNESS
3001-14 ALUMINUM, OR PLASTIC

WHEN SPECIFIED

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

454-1SIGNAL HEADS AND FIXTURES
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~~
r~

r~
LJ ~~

SP-1-T SP-2-T TP-1 TP-2-T

SIDE MOUNTINGS TOP MOUNTINGS

PEDESTRIAN SIGNALS AND MOUNTINGS

NOTE: "CLAM SHELL" MOUNTINGS ARE ALSO ACCEPTABLE.

z z
~ ~

of E
~E E

u°~ ~
N N

PEDESTRIAN SIGNAL FACE

SYMBOL TYPE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

454-1SIGNAL HEADS AND FIXTURES
SHEET 3 OF 3





2 3/4" 1/2" (13 mm) STANDARD
70 mm GALV STL BOLT

3 4°
~20 mm 1/2° (13 mm) ~ ~ 5 16"

~~2 LOCK WASHER 8 mm(12 mm

~ ~ 4~~ i FLAT WASHER

(32 mm) WASHERS— 1 1/2" (38 mm) NPS
~ SEE DETAIL C PIPE THREAD

A ~~ A' 1/2° (13 mm) NUT

SIGNAL STANDARD

CABLE GUIDE. OMIT
ON UPPER PLATE

SECTION B-B
POLE PLATE

FOR SIDE MOUNTINGS

CURVED TO ~ SIGNAL STANDARD
FIT STANDARD

SECTION A-A

HOLE SHALL BE
OFFSET WHEN
BACKPLATE IS

ONE—WAY MOUNTING MULTIPLE MOUNTINGS

TOP MOUNTINGS

.-.

BRONZE WASHER CURVED 'oo E N E
TO FIT STANDARD ,n ~ ~ ~

O

WASHER DETAIL C

5' SERRATIONS 5 16"
8 mm

3/16° PIN
(5 mm)

BRASS RING TO MATCH FLANGE ON
SIGNAL HOUSING OR FITTING

LOCK RING
USE WHERE LOCKING RING IS NOT INTEGRAL

WITH SIGNAL HOUSING OR FITTING.

SERRATIONS

1 TO 4 OPENINGS
AS REQUIRED

1 1 /2° (38 mm) 
5' SERRATIONS

NPS PIPE THREAD

SPECIAL 90° ELBOW
ONE FOR EACH FACE, EXCEPT THOSE
WITH SPECIAL SLIP FITTER MOUNTING

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREfNBOOK COMMITTEE
2005

SIGNAL FITTINGS 455- 1
REV. 2009

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



E
E

4 1/2" (115 mm)
SLIP FITTER

DRILL AND TAP FOR 1 1/2" (38 mm) NPS
STANDARD PIPE THREADS _

'2" MIN
mm~

~K~l~l~:a

FOR BOLTS, SEE
"POLE PLATE" DETAIL
SHEET 1

~ E ~ CURVED WASHER,
~ LOCK WASHER AND

~ NUT. SEE SECTION
~ ~~ B-B, SHEET 1

y u r _ - ry ■

L
TWO ROWS OF
3 SET SCREWS _ ,_ I _i CABLE GUIDE

~~ (9U mm) '-' v

TOP MOUNTING SIDE MOUNTING

TERMINAL COMPARTMENTS

5' SERRATIONS

STOP

CADMIUM PLATED
3 CADMIUM PLATED STEEL SCRE~
STEEL SET SCREWS

SIGNAL HOUSING

LOCK NUTS

1 1 /2" (40 mm) NIPPLE

CADMIUM PLATED 3/S" (10 mm)
BOLT THROUGH MAST ARM.
SEE NOTE 1.
.~ MAST ARM OR PIPE TENON

--~'~ SEAL OPENING WITH MASTIC.
SEE NOTE 1(A).

-LOCK RING. SEAL WITH GASKET OR
SEALING COMPOUND.
-SHAKE-PROOF LOCK WASHER

RUBBER WASHER

MAST ARM MOUNTING - TYPE "MAT"
FOR 2° (50 mm) NPS PIPE, SEE NOTE 1.

3 CADMIUM PLATED
STEEL SET SCREWS-

SEE NOTE 3

5' SERRATIONS L3/8" (10 mm)
BOLT -SEE NOTE 1

MAST ARM MOUNTING
TYPE "MAS"

FOR 2" (50 mm) NPS PIPE,
SEE NOTE 1.

NOTES
1. AFTER MAST ARM SIGNAL HAS BEEN PLUMBED AND

SECURED, DRILL 7/16" (11 mm) HOLE THROUGH
MAST ARM TENON IN LINE WITH SLIP FITTER HOLE. PLACE
A 3/8° (10 mm) GALVANIZED BOLT WITH WASHER UNDER
BOLT HEAD THROUGH HOLE AND SECURE WITH WASHER,
NUT, AND LOCKNUT.
(A) SEAL OPENINGS BETWEEN MAS, MAT OR MAS-5

MOUNTINGS AND MAST ARM.
2. (A) THREADED TOP-MOUNTED SLIP FITTER OPENINGS

SHALL BE 1 1/2" (38 mm) NPS.
(B) SERRATIONS IN FITTINGS SHALL MATCH THOSE ON

BOTTOM OF SIGNAL HEADS OR IN LOCK RING.
(C) TOP OPENING SHALL BE OFFSET WHEN BACKPLATE

IS USED.
3. WIREWAY SHALL HAVE A CROSS SECTION AREA OF

0.95 SQ. IN. (600 mmz) MIN, AND MIN WIDTH OF

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

455-1SIGNAL FITTINGS
SHEET 2 OF 2



2 1/2" (64 mm)
~ NPS STANDARD
o GALV STEEL PIPE

x
a

0
ri

„ MIN 5/8"x12"x2° `-'
)mm (16x300x50mm)

ANCHOR BOLTS, 4 TOTAL

1" (25 mm) C
18"
460 mm)

(460 mm)

ELEVATION

EXTEND CONDUIT 2~~ (50 mm) MAX ABOVE
FINISHED SURFACE OF FOUNDATION. BOND ANCHOR
BOLTS TO CONDUIT OR GROUNDING CONDUCTOR.

5"
(127 mm

BASE PLATE

1/2' (114 mm)
OLT CIRCLE

JT HOLE TO FIT PIPE

~4" (19 mm) HOLES

THER-PROOF CAP

~STREET SIGNS
(NOT SHOWN)

2 1/2" (64 mm)
NPS STANDARD
GALV STEEL PIPE

.-.
E
0

FOUNDATION AND ANCHOR BOLT
DETAILS SAME AS PED PUSH BUTTON POST

COMBINED STREET SIGN AND
PEDESTRIAN PUSH BUTTON POST

PIPE ~ ~4„
(7 mm

SECTION ~ o

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLIC WORKS STANDMDS INC.

GREQJBOOK COMMITTEE PEDESTRIAN PUSH BUTTON STAND 456 -1200.5

SHEET 1 OF 4USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



5/8"x1 3/4" (16 x 44 mm) 
3/8" (10 mm)

SQUARE OR HEX HEAD 
STL PLATE

GALV S7L BOLTS

TACK WELD TWOS
OPPOSITE FLATS
OF EACH BOLT 9~

230 m m

E
E

a, o
N

ADAPTER BASE PLATE
INSTALLATION DETAIL

INSTALL WHERE SPECIFIED.
CONSTRUCT FOUNDATION AND
ANCHORAGE FOR NPE 1 SIGNAL
STANDARD PER SPPWC 431.

PCC FOUNDATION

ADAPTER BASE PLATE

PEDESTRIAN
0 0 0

o

PUSH BUTTON POST

APTER PLATE

' i i

1% 1`%

i ri ~

• ~ ,1`/~ 1%̀~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

456-1PEDESTRIAN PUSH BUTTON STAND
SHEET 2 OF 4



A ADIUS L 130 mm

PUSH o ~ ~ ~ NE
B U T T D N E 

P~ BUTTON PU~i BUTTON PUSH BUTTON ~~
p FOR FOR FAR ~
E GREEN LIGHT GREEN LI(~{T GREEN L]GHT ^ °'

~ 0 R o .— ~ ~—~►
F LEFT RIGHT BOTH

FOR BICYCLE LANES
(USE ONLY WHEN SPECIFIED)

.. BLACK LEGEND ON WHITE BACKGROUND

ALTERNATIVE SYMBOL AND ARROW DIRECTIONS:
LEFT, RIGHT OR BOTH

~ ~ .~.
LEFT RIGHT BOTH

5°
130 mm

PUSH PUSH PUSH

BUTTON BUTTQ~I BUTiIJN N ~
FOR FOR FOR ~ o

GREEN LIGHT GREEN LICf{T GREEN LIGHT ~ °'

~~ ~ ~►
LEFT RIGHT BOTH

FOR 3-LIGHT SIGNALS
(USE ONLY WHEN SPECIFIED)

BLACK LEGEND ON WHITE BACKGROUND

SIGN DIMENSIONS, INCHES (mm)

A B C D E F G H J K L

5"

130

7 1 /2"

190

9/16°

15

3/4"

20

3/8°

10

7/16°

12

2 1 /8•,

50

3/8°

10

1 /4"

6

11 /16••

17

3/4"

20

PEDESTRIAN PUSH BUTTON SIGNS

NOTES
1. BACK CASTING SHAPE SHALL FIT CURVATURE OF POST.
2. PROVIDE COVER FITTING FOR TOP OF POST, WHEN PPB IS

MOUNTED ON PEDESTRIAN PUSH BUTTON POST.
3. INSTALL PUSH BUTTON ON CROSSWALK SIDE OF STANDARD.
4. ACTUATOR SHALL BE 2" (50 mm) MIN DIAMETER.

PEDESTRIAN PUSH BUTTON

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

456-1PEDESTRIAN PUSH BUTTON STAND
SHEET 3 OF 4



T❑ CR❑SS

BLACK LETTERS PUSH BUTT❑N
AND BORDERS ON
WHITE BACKGROUND START CR❑SSING
EXCEPT AS SHOWN ~ ~,,~atch For

Vehicles

Finish Crossing
F,,,~ If In Crosswalk PORTLAND ORANGE

PORTLAND ORANGE

D❑N'T CR❑SS'
Walt ❑n Curb

EDUCATIONAL COVER PLATE
(USE ONLY WHEN SPECIFIED)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

456-1PEDESTRIAN PUSH BUTTON STAND
SHEET 4 OF 4



NOTES:
1. LOOPS MAY BE OCTAGONAL AS SHOWN, OR CIRCULAR.
2. CONSTRUCT OCTAGONAL LOOPS WITH 12° (300 mm) CORNER CUTOFFS.
3. INSTALL WEDGES EACH 6' (1.8 m) TO MAINTAIN MINIMUM EPDXY COVER.
4. INSTALL LOOPS ALTERNATING CLOCKWISE AND COUNTERCLOCKWISE.
5. IN PAVEMENT RESURFACING AREAS, INSTALL LOOPS IN UNDERLYING PAVEMENT BEFORE RESURFACING.

CONDU

CHIP OUT TO AT LEAST SAWCUT
COVER CABLE WITH SAND.
FILL WITH AT LEAST 1" (25 mm)
EPDXY TO FINISHED SURFACE.

WCUT

mm)

•JOINT OR CRACK WHERE
DISPLACEMENT MAY OCCUR

DEPTH: ~ ~ ~ ~3" (75 mm) LOOP

T"icK III LOOP DETECTOR
EXPANSION JOINT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLIC WORKS STANDARDS ING

GREENBOOK COMMITTEE
2005

LOOP DETECTORS 457-
REV. 2009

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



DUCT SEAL END
. .a:...;

PULL BOX 
EPDXY..~

.:•`•.~:
. e d'~ ~ '.d~

DETAIL A

A

LEAD—IN CONDUCTORS

/,TO DETECTORS

A
CONDUIT 1" (25 mm) MIN
END AT LEAST 4" (100 mm)
BELOW ROAD SURFACE

1
300 mm 150 m

DUCT SEAL B
`~. ~ ~ ~ ENDS (3)

PULL BOX ~ ° EPDXY ~ LEAD—IN CONDUCTORS~..•« ..

. • ~ • . , : TO DETECTORS
~~,; .•. .

. ': ~.. d' • .. ~
'~ . ' ~

ii ~ d ,

CORE DRILL•EXIST PCC B
WHERE OCCURS CONDUIT 3/4" (19 mm) MIN

ACROSS JOINT

CONDUIT 1" (25 mm) MIN
DETAIL B

FILL w/ SEALANT TO WITHIN
1 /16" (2 mm) OF TOP. DO NOT OVERFILL.

1 4" AS REQ'D z
PAVEMENT 6 mm PAVEMENT ~
SURFACE SURFACE '-'

~ .~ / / E
~ / / / N~

CONDUCTORS ~
/ ~ ~ / ~ /

~ ° ~ / /

/~ ~ /~ / / CONDUIT (CONDUCTORS
/ / / / / NOT SHOWN)

/ ~ / ~~ /~ /
/ / / ./

i ' ~/ / / / i

SECTION A-A SECTION B-B

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

457-1LOOP DETECTORS
SHEET 2 OF 2



I~E
A

48"
1200 mm

(150 mm

•

'~~■!~•

-
_:

,~ ;;,

-~..~ ~
~_I~

'■~.

A

X17"x17°x30" / p ~-3/g.~ (10 mm)

(425x425x750 mmy ~ COIL CHAIN

PGC BOCK L17 x13"x30'
4 TOTAL (425x325x750 mm)

PCC BLOCK
4 TOTAL

TYPE 16M STANDARD —PLAN

3/B" (10 mm) GABLE
EMBED 15° (375 mm)

_ E
`r o
0
.:.

36"
(900 mm)

B~ ~ O~~
~o B

~ ~

5 GAL (20 L) GAN
FILLED WITH PCC
4 TOTAL

TYPE 1 STANDARD — PLAN

3/8" (10 mm) CABLE
EMBED 9" (225 mm)

_ ~~:

:. ~" ... -
~

STEEL PLATE. 3"x3"X~ ~4°
~ ~q.•~ •: ~

~~
(75x75x6 mm)

(6 mm) ' ~
•. ' °.

L 5"x3"x7./2" PLATE WASHERS
:..:a . .

~''•
(126x76x13 mm)

` SECTION B—B
.~ MORTAR

LEVELING BED

3/4° (19 mm) 4"x4"x1/4"
STEEL PLATE (1QOx100x6 mmj

PLATE WASHERS
SECTION A—A

NOTES:

1. FOR TYPE 16M STANDARD, MAST ARM LENGTH SHALL NOT EXCEED 15' (4.5 m). CLEARANCE FROM
ROADWAY TO 80TTOM OF BACK PLATE SHALL BE AT LEAST 17' (5.1 m). MAX NUMBER OF HEADS
IS THREE. ONE ON MAST AND TWO ON POLE.

2. MORTAR LEVELING BED NOT REQUIRED ON CRUSHED BASE, DIRT, OR WHEN SLOPE IS LESS THAN 2%.
POLE SHALL NEVERTHELESS BE SET PLUMB.

3. DRILL HOLES IN STEEL PLATE TO MATCH BASE PLATE BOLT CIRCLE.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE
PU~JC WORKS SfANDAR05 INC.

GREENBOOK COMMITTEE
2005

REV. 2009

~MPORARY SIGNALS
STANDARD PLAN

45.8-1
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SECTION 5
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POINT OF CONNECTION POC

WATER METER ~M

PIPE - LATERAL LINE

PIPE - PRESSURE WATER MAIN

PIPE - POTABLE WATER - -

SLEEVE - EXISTING ~ _ _ _ _

SLEEVE -NEW

~ACKFLOW PREVENTION ASSEMBLY -
OUBLE CHECK TYPE

BACKFLOW PREVENTION ASSEMBLY - BPA

REDUCED PRESSURE

VACUUM BREAKER ASSEMBLY -
ATMOSPHERIC TYPE

VACUUM BREAKER ASSEMBLY -
PRESSURE TYPE

PRESSURE REGULATOR

PRESSURE RELIEF

PUMP P

Y-STRAINER

TB
THRUST BLOCK

ANGLE VALVE L~

GATE VALVE

QUICK COUPLER VALVE -
ABOVE GRADE

QUICK COUPLER VALVE -
BELOW GRADE

HOSE BIBB

REMOTE CONTROL VALVE

STATION A2 2 0 STATION A2 LOW, GPM

RCV STATION INFORMAl10N 40 -OR- 1.5
VALVE ~~W~ VALVE SIZE

SIZE, mm LITERS/SEC INCHES

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBLICR~ O~STC~~ATR~ INC.

,a93 LANDSCAPE IRRIGATION SYMBOLS 500-2
REV. 2005, 2009

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



SWING JOINT ASSEMBLY -
SINGLE

SWING JOINT ASSEMBLY -
DOUBLE

SHRUB HEAD*

1 /4 CIRCLE ~

1 /2 CIRCLE ~~

LAWN HEAD*

1/4 CIRCLE n

1/2 CIRCLE ~

FULL

BUBBLER HEAD ~

ELEC
ELECTRICAL METER CABINET

AUTOMATIC CONTROLLER &CABINET QA

ELECTRICAL CONDUIT —E E

CONTROL WIRES - DIRECT BURIAL

CONTROL WIRES - IN CONDUIT
PB

PULL BOX

*SEE PLANS FOR SYMBOLS USED FOR MULTIPLE TYPES AND SIZES

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

500-2LANDSCAPE IRRIGATION SYMBOLS
SHEET 2 OF 2



E
E
0
0
0

POWER POLE

1" (25 mm) SCHEDULE 40 GALVANIZED
STEEL ELECTRICAL CONDUIT

6'-0" (1800 mm) MIN
0 -0° 3000 mm~

OF PULL BOX

10 1/2"x17 1/4"x12" (270x440x300 mm)
CONCRETE PULL BOX W/
"120V ELECTRIC" CAST IN COVER

APPROVED WATERPROOF IN-LINE
FUSE HOLDER WITH 5 AMP FUSE \
ON LINE-WIRE

WATERPROOF CONNECTOR

POWER FEED
HARD SURFACE (WARES BY 0TH

COPPER BONDING

3" (75 mm)

1" (25 mm) CRUSHED ROCK SUMP

SWEEP ELLS

24" (600 mm) EXPANSION
LOOP, EA WIRE

FINISHED GRADE

-BUSHING AND
APPROVED SEALANT

N
O
O

SCHEDULE 40 GALVANIZED
STEEL ELECTRICAL CONDUIT

N S:

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.

2. TOP OF BOX:
AT GRADE FOR HARD SURFACE
1/2" (12 mm) ABOVE GRADE FOR LAWN
1" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CRUSHED ROCK SHALL COVER ELECTRICAL BOX SIDE OPENINGS TO PREVENT SOIL ENTRY.

4. WATERPROOF CONNECTORS SHALL BE SUBJECT TO ENGINEER'S APPROVAL.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROYULCAIED 8Y TiE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.~~8~ ~~M„~ ELECTRICAL S E R VI C E 501- 3,9~,

REV. 1996, 2005, 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 3



0
0
0
M

0

POWER POLE

1" (25 mm) SCHEDULE 40 GALVANIZED
STEEL ELECTRICAL CONDUIT

6'-0" (1800 mm) MIN

OF PULL BOX

10 1/2"x17 1/4"x12" (270x440x300 mm)
CONCRETE PULL BOX W/
"120V ELECTRIC" CAST IN COVER

APPROVED WATERPROOF IN-LINE
FUSE HOLDER WITH 5 AMP FUSE
ON LINE-WIRE

24" (600 mm) EXPANSION
WATERPROOF CONNECTOR LOOP, EA WIRE

POWER FEED
HARD SURFACE (WARES BY D

APPROVED SEALANT
COPPER BONDING STRAP-
FROM STEEL CONDUIT
TO GROUNDING ROD

3" (75 mm)~

1° (25 mm) CRUSHED ROCK SUMP

E I I /GROUND WIRE

= IE

SWEEP ELLS ~

GROUNDING RODS

(16 mm X 2.75 m)

FINISHED GRADE

6°
(150 mm)

E
N E
~Oo

~VC ELECTRICAL
CONDUIT

NOTES: ~

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.

2. TOP OF BOX:
AT GRADE FOR HARD SURFACE
1/2" (12 mm) ABOVE GRADE FOR LAWN
1" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CRUSHED ROCK SHALL COVER ELECTRICAL BOX SIDE OPENINGS TO PREVENT SOIL ENTRY.

4. WATERPROOF CONNECTORS SHALL BE SUBJECT TO APPROVAL BY THE ENGINEER.

5. GROUND WIRE SHALL BE CONTINUOUS No. 10 COPPER, WRAPPED AROUND AND BONDED
TO GROUNDING ROD WITH AN APPROVED CLAMP.

6. GROUNDING ROD SHALL BE COPPER-CLAD STEEL.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

501-3ELECTRICAL SERVICE
SHEET 2 OF 3



~2 ~~2~ 14 1 4° 12~ WALL(318 mm) 362 mm (300 mm)
~ F MINIMUM ~

~ E
M ~

M

iv E
~. ~

ap ~ ~ N
~ ~

v N E

N ~
r M

~E
~~~

6" ̀
(150 mm

SWEEP ELLS n

E ~~ O
~ o a ~ M ~ N ~ METER (8Y OTHERS

~~/ ~~ ~ METER SOCKET PERCH

METER SOCKET

r~ J ~ E TEST BLOCK PERCH

~ ~

u~ u CIRCUIT
BREAKER

HASP E
GROUND LUG (PADLOCKS E

E LOAD SIDE SEALABLE gY OTHERS) ~
~ ~~ PULL ACCESS

II III SECTION PLATE CONCRETE :.___ J_
BASE

~

~o~`~PAD MOUNT SIDE
~

~~~~~~
SLEEVE SEE NOTE 2~ •~ ~ ~ : ~ . ' ~ ~~ ~ O

ELECTRICAL
NDUIT

.
SECTION ~ ~~ .' ; .y

X84 (4.5., ~ ~ ~

.' `'
~1~

FRONT ELEVATION OBLIQUE VIEW

NOTES:

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINAl10N OF BOTH.

2. TOP OF CONCRETE BASE:
AT GRADE FOR HARD SURFACE
1/2" (12 mm) ABOVE GRADE FOR LAWN
1° (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CONCRETE BASE SHALL BE CLASS 450-C-2000 (265-C-14)

4. CONTRACTOR SHALL FILL PAD MOUNT WITH 1" (25 mm) CRUSHED ROCK 12°
(300 mm) DEEP.

5. MATERIAL (UNLESS OTHERWISE NOTED):
BODY - 12 GAGE (2.75 m m) GALVANIZED STEEL. DEAD FRONT AND COVERS -
16 GAGE (1.61 mm) GALVANIZED STEEL. FINISH -IRON PHOSPHATE DIP,
ZINC CHROMATE PRIME, GREEN BAKED ENAMEL SURFACE.

6. CABINET SHALL INCLUDE 2 POLE MAIN CIRCUIT BREAKER, 100 A.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

501-3ELECTRICAL SERVICE
SHEET 3 OF 3





i ~~.~ iriiii~ VI\VJI ILLI nv~.n ,~~mr

NOTES"

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.

2. TOP OF BOX:
AT GRADE FOR HARD SURFACE
t/2" (12 mm) ABOVE GRADE FOR LAWN
t" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CLOSE NIPPLES SHALL NOT BE USED.

4. CRUSHED ROCK SHALL COVER VALVE BOX PIPE OPENINGS TO PREVENT SOIL ENTRY.

SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULCAIID BY THE STANDARD PLANP~e~° ,~"S ~""°"R°S'"°.
GREIIdB001( COMMITTEE

7884
ANGLE VALVE 502— 3

REV. 1998, 2005, 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 1





~~.. ~in~~~ vnv.n i~~ iwv~~ .~vrvu

NOTES:

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINAl10N OF BOTH.

2. TOP OF BOX:
AT GRADE FOR HARD SURFACE
1 /2" (12 mm) ABOVE GRADE FOR LAWN
1" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CLOSE NIPPLES SHALL NOT BE USED.

4. CRUSHED ROCK SHALL COVER VALVE BOX PIPE OPENINGS TO PREVENT SOIL ENTRY.

SYMBOL ON PLAN

~-

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOd( COMMITTEE
1884

GATE VALVE 503-3
REV. 1998, 2005, 2008

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 1





TEE C

MAIN LINE

PLAN

QUICK COUPLE
VALVE

PIPE STAKE, 3/4" (19 mm)
SCH 40 GALV STL ~

CLAMP ENIPPLE r,

ELEVATION

0

FINISHED GRADE

NOTES:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL.

2. PIPE SIZE FROM MAIN LINE SHALL MATCH QUICK COUPLER INLET DIAMETER.

3. DISSIMILAR METALS SHALL BE SEPARATED BY AN APPROVED DIELECTRIC COUPLING.

4. CLAMPS SHALL BE STEEL (COMMERCIAL QUALITY, GALVANIZED OR CADMIUM PLATED)
OR STAINLESS STEEL.

5. PLASTIC PIPE SHALL NOT BE USED ABOVE FINISHED GRADE.

ABOVE-GRADE PIPING INSTALLATION
SYMBOL ON PLAN

~-

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJR~ K~SC~~ATR~DE INC.

QUICK COUPLER VALVE 504-31884
REV. 1996, 2005, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



PVC TEE OR ELL

PVC MAIN LINE

z E
~ E

GALVANIZED GALVANIZED STEEL K' r
STEEL

z E ~ 12" (300 mm) _
~ E

M~

~~ PLAN

QUICK COUPLER
VALVE 

FINISHED GRADE

PIPE STAKE, 3/4° (19 mm)
SCH 40 GALV STL °

CLAMP

0

z E
~ E
o

N M ELEVATION
NOTES:

1. GALVANIZED STEEL PIPE AND FITTINGS SHALL BE SCHEDULE 40. PVC PIPE AND FITTINGS SHALL BE
SCHEDULE 80.

2. VALVE IN LAWN AREAS SHALL BE SET AT GRADE. IN SHRUB AREAS, VALVE SHALL BE SET 4"
(100 mm) ABOVE FINISHED GRADE.

2. PIPE SIZE FROM MAIN LINE SHALL MATCH QUICK COUPLER INLET DIAMETER.

3. DISSIMILAR METALS SHALL BE SEPARATED BY AN APPROVED DIELECTRIC COUPLING.

4. CLAMPS SHALL BE STEEL (COMMERCIAL QUALITY, GALVANIZED OR CADMIUM PLATED) OR STAINLESS STEEL.

5. PLASTIC PIPE SHALL NOT BE USED ABOVE FINISHED GRADE.

SYMBOL ON PLAN

BELOW-GRADE PIPING INSTALLATION ~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

504-3QUICK COUPLER VALVE
SHEET 2 OF 2



TEE C

MAIN LINE

~~ ~

BENT NOSE LOOSE KEY
HOSE BIBS_ rn

z PIPE STAKE, 3/4" (19 mm)
~ SCH 40 GALV STL_

~ NIPPLES,
0

CLAMP

~ FLOOD LINE

N

ELEVATION

FINISHED GRADE

NOTES:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL.

2. PIPE SIZE FROM MAIN LINE SHALL MATCH QUICK COUPLER INLET DIAMETER.

3. DISSIMILAR METALS SHALL BE SEPARATED BY AN APPROVED DIELECTRIC COUPLING.

4. CLAMPS SHALL BE STEEL (COMMERCIAL QUALITY, GALVANIZED OR CADMIUM PLATED)
OR STAINLESS STEEL.

5. PLASTIC PIPE SHALL NOT BE USED ABOVE FINISHED GRADE.

SYMBOL ON PLAN

ABOVE-GRADE PIPING INSTALLATION

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROYULCAIED BY THE STANDARD PLAN
PUBLJC WORKS STANDARDS INC.

GREFNBOOK COMMITTEE HOSE B I B B VALVE 505- 31984
REV. 1996, 2005, 2009

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



PVC TEE OR

PVC MAIN LINE

z E
~ E
i~

GALVANIZED GALVANIZED STEEL ....
STEEL A _ _

~ r- 12" (300 mm) -,

M~

~ PLAN

BENT NOSE LOOSE KEY
HOSE BIBB_ rn

~' PIPE STAKE, 3/4" (19 mm)0
~ ~ N SCH 40 GALV STL

...
o E

~ ~ ~ CLAMP
FLOOD LINE ~

FINISHED GRADE

?I E
~ E
N ~
O

ELEVATION
NOTES:

1. GALVANIZED STEEL PIPE AND FITTINGS SHALL BE SCHEDULE 40. PVC PIPE AND FITTINGS SHALL BE
SCHEDULE 80.

2. VALVE IN LAWN AREAS SHALL BE SET AT GRADE. IN SHRUB AREAS, VALVE SHALL BE SET 4"
(100 mm) ABOVE FINISHED GRADE.

2. PIPE SIZE FROM MAIN LINE SHALL MATCH QUICK COUPLER INLET DIAMETER.

3. DISSIMILAR METALS SHALL BE SEPARATED BY AN APPROVED DIELECTRIC COUPLING.

4. CLAMPS SHALL BE STEEL (COMMERCIAL QUALITY, GALVANIZED OR CADMIUM PLATED) OR STAINLESS STEEL.

:~~AF~~NI~I»~:I_l~[~j1 T~~~~~~7~ TiP1~i~~~~Zel7_17~

SYMBOL ON PLAN

BELOW-GRADE PIPING INSTALLATION

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

505-3HOSE BIBB VALVE
SHEET 2 OF 2



VALVE 80X WITH COVER MARKED "R.C.V."

NOTES:

1. AREA AROUND BOX MAY EITHER BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.
2. TOP OF BOX:

AT GRADE FOR HARD SURFACE
1~2° (12 mm) ABOVE GRADE FOR LAWN
1 (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CLOSE NIPPLES SHALL NOT BE USED.
4. CRUSHED ROCK SHALL COVER VALVE BOX PIPE OPENINGS TO PREVENT SOIL ENTRY.
5. PIPE AND FITTINGS SHALL BE SCHEDULE 80 PVC.
6. WATERPROOF CONNECTORS SHALL BE SUBJECT TO ENGINEER'S APPROVAL.
7. VALVE BOX SHALL BE AS SPECIFIED, EITHER:

CASE 1-CONCRETE BOX w/ CONCRETE COVER
CASE 2-CONCRETE BOX w/ LOCKING CAST IRON COVER SYMBOL ON PLAN
CASE 3-PLASTIC BOX w/ LOCKING PLASTIC COVER

8. PROVIDE 24" (600 mm) EXPANSION LOOP FOR EACH CONTROL WIRE IN BOX. -~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROIAULCAIED BY TiE STANDARD PLANP~B~° ,~"S ~""°"R°S'"°.
GREQJBOOK COMMITTEE REMOTE CONTROL VALVE ^~ON

19e4 V
REV. 1996, 2005, 208

USE WITH STANDARD SPECIFICAl10NS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 1





C
N

VALVE BOX WITH COVER MARKED "R.C.V."

NOTES:

1. AREA AROUND BOX MAY EITHER BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.
2. TOP OF BOX:

AT GRADE FOR HARD SURFACE
1/2" (12 mm) ABOVE GRADE FOR LAWN
1" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CLOSE NIPPLES SHALL NOT BE USED.
4. CRUSHED ROCK SHALL COVER VALVE BOX PIPE OPENINGS TO PREVENT SOIL ENTRY.
5. PIPE AND FITTINGS SHALL BE SCHEDULE 80 PVC.
6. WATERPROOF CONNECTORS SHALL BE SUBJECT TO ENGINEER'S APPROVAL.
7. VALVE BOX SHALL BE AS SPECIFIED, EI~1-IER:

CASE 1-CONCRETE BOX w/ CONCRETE COVER
CASE 2-CONCRETE BOX w/ LOCKING CAST IRON COVER SYMBOL ON PLAN
CASE 3-PLASTIC BOX w/ LOCKING PLASTIC COVER

8. PROVIDE 24" (600 mm) EXPANSION LOOP FOR EACH CONTROL WIRE IN BOX. ~~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROYULCAIED BY THE REMOTE CONTROL VALVE STANDARD PLAN
PUBLJC WORKS STANDARDS INC.

GRE~JBOOK COLIMITiEE
1984 WITH QUICK COUPLER 507-3

REV. 1996, 2005, 2009

SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





VALVES J-~ ANCHOR
~(~. ~ /ROD

.-.
E

~ ~

a
4

.~ ; : :.
•.

LEVATION

ANCHOR

ELEVATION

1 :.• . ~ •. ~~ ~\ o

...

. ~'~.

\~ '.

''~~~ a CAP
~/.

NOTES:

\~~ ~~ 1. THRUST BLOCKS SHALL BE USED FdR PLASTIC PIPE 3° (75 mm) DIAMETER
OR LARGER.

' 2. THRUST BLOCKS SHALL BE PCC, 45Q-G-2000 (265-C-14).

3. ANCHOR RODS SHALL BE GALVANIZED STEEL, 1/2" (12 mm) DIAMETER,
WRAPPED AROUND PIPE.

4. SIZE OF THRUST BLOCKS SHALL BE A5 SHOWN QN PLANS.

3 5. ALL VIEWS ARE PLAN VIEW UNLESS OTHERWISE SHOWN.
o
~ ~ SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULCA7ED BY THE STANDARD PLAN
P~~° "~"5 ~""D~°S'"°.

a°~ ~M~~ THRUST BLOCKS FOR PLASTIC PIPE 508— 3,a~.
~~. ,aes. zoos, Zoos

SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





WALK, CURB OR HEADER

d ~ ~ .
a d

~° ~ ° ~

3" (75 mm) TO CURB OR HEADER I~
12" (300 mm) TO WALK ~

ELL•

SHRUB SPRINKLER

BUBBLER OR SHRUB SPRINKLER HEAD

POP-UP HEAD
SEE NOTE 3

FI D GRADE

ISER - LENGTH AS REQUIRED

FLEXIBLE RISER MALE CONNECTION, 6" (150 mm),
OR SWING JOINT PER SHEET 3. SEE NOTE 2

~ _LATERAL LINE

E SPRINKLER HEAD -SEE NOTE 1

,~ E

WALK, CURB OR HEADER ~

d
— FINI HED GRADE

a a ~ ~ ~ *LAWN POP-UP HEAD
SEE NO1E 3

3"
(75 mm

ISER - LENGTH AS REQUIRED

FLEXIBLE RISER MALE CONNECTION, 6" (150 mm)
LONG, OR SWING JOINT. SEE NOTE 2

LAWN SPRINKLER ELL O LATERAL LINE

NOTES:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 80 PVC.

2. FLEXIBLE RISERS SHALL BE SUBJECT TO APPROVAL BY THE ENGINEER. CONTRACTOR MAY
USE SWING JOINTS PER DETAIL, SHEET 3, INSTEAD OF FLEXIBLE RISERS.

3. INSTALL LAWN HEADS 3" (75 mm) ABOVE GRADE. BEFORE FIRST MOWING, ADJUST
NON-POP-UP LAWN HEADS TO FINISHED GRADE.

4. INSTALL POP-UP BODIES 1/4" (10 mm) ABOVE FINISHED GRADE.

5. ELLS AND RISERS SHALL BE MADE OF THE SAME MATERIAL.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLIC WORKS STANDARDS INC.

GREENBOOK COMMITTEE
1984

REV. 1986, 2008, 2009

IRRIGATION SPRINKLER HEAD
STANDARD PLAN

509-3
SHEET 1 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



IMPACT HEAD

COUPLING

CLAMPE
0 
~

E E

~ ~

t° FINISHED GRADE CO

FLEXIBLE RISER MALE CONNEC110N, 6" (150 mm)
LONG, OR SWING JOINT. SEE NOTE 2

° ELL LATERAL LINE

a

`V
E

0 ~PIPE STAKE, 3/4" (19 mm) o0
SCH 40 GALV STL co

E
E REDWOOD STAKE 2x2" (50x50 mm)
0

`° METHOD A METHOD B

NOTES:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL.

2. FLEXIBLE RISERS SHALL BE SUBJECT TO APPROVAL BY THE ENGINEER. CONTRACTOR MAY
USE SWING JOINTS PER DETAIL, SHEET 3, INSTEAD OF FLEXIBLE RISERS.

3. DISSIMILAR METALS SHALL BE SEPARATED BY AN APPROVED DIELECTRIC COUPLING.

4. CLAMPS SHALL BE STEEL (COMMERCIAL QUALITY, GALVANIZED OR CADMIUM PLATED)
OR STAINLESS STEEL.

5. PLASTIC PIPE SHALL NOT BE USED ABOVE FINISHED GRADE.

IMPACT SPRINKLER

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

509-3IRRIGATION SPRINKLER HEAD
SHEET 2 OF 3



PVC TEE OR ELL

MAIN OR LATERAL LINE

z E
~ E

ih ~n.~

~ ~ 12" (300 mm) ~

i~ ~
GALVANIZED

O STEEL 

P L A N

FINISHED GRADE

GALVANIZED
STEEL

ELEVATION

NOTES:

PIPE AND FITTINGS SHALL BE SCHEDULE 80 PVC UNLESS SHOWN OTHERWISE. GALVANIZED
STEEL PIPE AND FITTINGS SHALL BE SCHEDULE 40.

SWING JOINT DETAIL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

509-3IRRIGATION SPRINKLER HEAD
SHEET 3 OF 3





6" 150 mm

ATMOSPHERIC
VACUUM BREAKER

N

UNION o

z

ww
N

FINISHED GRADE '1

LATERAL LINE

ATMOSPHERIC TYPE, 2" (50 mm) AND SMALLER

NOTES:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL UNLESS OTHERWISE NOTED.

2. ATMOSPHERIC TYPE VACUUM BREAKER SHALL BE INSTALLED DOWNSTREAM OF CONTROL VALVE AND AT LEAST
6° (150 mm) ABOVE THE HIGHEST OUTLET OR THE FLOOD LINE, WHICHEVER IS HIGHER.

3. DEVICES AND INSTALLATIONS SHALL COMPLY WITH LOCAL HEALTH AND WATER AGENCY REQUIREMENTS.

4. CLOSE NIPPLES SHALL NOT BE USED.

5. USE APPROVED PLASTIC TAPE 1/2° (12 mm) WIDE AT ALL THREADED CONNECTIONS. COAT EXPOSED THREADS
WITH APPROVED RUST-INHIBITING SEALANT.

SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBIJC WORKS STANDARDS ING

GREF1JBOdC COMMITTEE VACUUM BREAKER ASSEMBLY 510-31984
REV. 1999, 2005, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



PRESSURE TYPE, 2" (5~ mm) .AND SMALLER.

1. PIPE AND FITf1NGS SHALL BE SCHEDULE 40 GALVANIZED STEEL UNLESS OTHERWISE NOTED.
2. PRESSURE TYPE VACUUM BREAKER SHALL BE INSTALLED AT LEAST 12° (300 mm) ABOVE THE HIGHEST OUTLET

OR THE FLOOD LINE, WHICHEVER IS HIGHER. PRESSURE TYPE VACUUM BREAKERS SHALL. NOT BE SUBJECTED TO
SACK PRESSURE OR DRAINAGE.

3. DEVICES AND INSTALLATIONS SHALL COMPLY WITH LOCAL HEALTH AND WATER AGENCY REQUIREMENTS.
4. CLOSE NIPPLES SHALL NOT BE USED..
5. USE APPROVED PLASTIC TAPE 1/2" (12 mm) WIDE AT ALL THREADED CONMECTIONS. COAT EXPOSED THREADS

WITH APPROVED RUST-INHIBITING SEALANT.
6. QISSIMILAR METALS SHALL BE SEPARATED BY AN APPROVED DIELECTRIC COUPLING. SYMBdL ON PLAN
7. PLASTIC PIPE SHALL NOT BE USED ABdVE FINISHED GRADE.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

510-3VACUUM BREAKER ASSEMBLY
SHEET 2 OF 2



.GATE VALVE

NIPPLE 3" (75 mm) LONG

~ ~
DOUBLE CHECK VAL1/E Q W Z
BACKFL~W PREVENTER z ~

E~o~
3 E°o~~`'
0 oo~w

z
~ ~~ov

N
FINISHED GRADE

. ~ z

iio E
0
0

VC COUPLING, 5CH 80
2"

6", TYP 
(5D mm) MIN

4 PCC, 450-C-2000 (265-C-14) 
~IN15L p m)

150 mm
^, o BOTH SIDES

~ ~ a - d ~ .°~ .a d

v ~ Q d

MAIN LINE a

a. ' a

2" (50 mm) MIN

~52~:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL UNLESS OTHERWISE NOTED_

2. DEVICES AND INSTALLATIONS SHALL COMPLY WITH LOCAL HEALTH AND WATER AGENCY REQUIREMENTS.

3. VALVE ASSEMBLIES MAY HAVE SCREWED OR FLANGED FITTINGS.

4. USE. APPROVED PLASTIC TAPE 1/2" (12 mmj WIDE AT ALL THREADED CONNEC110NS. COAT EXPOSED
THREADS WITH APPROVED RUST-INHIBITING SEALANT.

5. DISSIMILAR METALS SHALL BE SEPARATED 8Y AN APPROVED DIELECIRIG COUPLING.

6. PLASTIC PIPE .SHALL NOT BE USED ABOVE FINISHED GRADE.

SYMBOL ON PLAN

—~/~{/}—

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

~~~~„~ BY,~ BACKFLOW PREVENTER ASSEMBLY STANDARD PLAN
rueuc wcx~cs srr,no~reos ipc.

~~'~` °°"""'~,s~. DOUBLE CHECK TYPE 511-3
REV. 1988. 2006. 2000
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GATE VALVE

NIPPLE 3" {Z5 mm) LONG

o ~m ww
¢w?~

REDUCED PRESSU E Z ~ _
BACKFLOW PREVENTER E o o ~a Q ~`'

o} °o°~=
~I M~~U

03
N

FINISHED GRADE ~'
~/ Z E

~~
0

ao 0
N

.PVC COUPLING, SCH 80
2,•

6", TYP 
50 mm MIN

6" (150 mm)
(150 mm) PCC, 450—C-2000 (265—C-14} IN A

~ , . a _. . _ ~a a BOTH SIDES

E d d - ~ .
io o a - a 'a .d~ a . ;a

. 4 ,dv a .

MAW LWE 4~ d~ a
b:

. a'
a

2" (50 mm) MIN

NOTES:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL UNLESS OTHERWISE NOTED..

2. DEVICES AND INSTALLATIONS SHALL COMPLY WITH LOCAL HEALTH AND WATER AGENCY REQUIREMENTS.

3. VALVE ASSEMBLIES MAY HAVE SCREWED OR FLANGED. FITTINGS.

4. USE APPROVED PLASTIC TAPE 1/2" (12 mm) WIDE AT ALL THREADED CONNECTIONS. COAT EXPOSE
THREADS WITH APPROVED RUST—INHIBITING SEALANT.

5, DISSIMILAR METALS SHALL BE SEPARATED BY AN APPROVED DIELECTRIC COUPLING.

6. PLASTIC PIPE -SHALL NOT BE USED ABOVE FINISHED GRADE.

SYMBOL ON PLAN

BPA

STANDARD PLANS FOR 'PUBLIC WORKS CONSTRUCTION

PR04ULGA7ED BYiHE ~ACKFLOW PR:EVENTER ASSEMBLY STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

~~'~ ""'~ REDUCED PRESSURE TYPE 5 1 Z-3
SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





WATERPROOF CON

APPROVED WATERPROOF OR WATE
JUNCTION BOX AND FITTINGS FOR
ABOVE—GROUND USE

E
E

(~` ~ C C 1

6" (150 mm) EXPANSION
LOOP, EA WIRE

SCHEDULE 40 GALVANIZED
STEEL ELECTRICAL CONDUIT

FINISHED GRADE

10 1/2"x17 1/4"x12" (270x440x300 mm)
LOCKING CONCRETE PULL BOX w/
"120V ELECTRIC" CAST IN COVER

WATERPROOF CONNECTOR 
24" (600 mm) EXPANSION
LOOP, EA WIRE

HARD SURFACE
• FINISHED GRADE,....;. . ~.

d
..~: ~. E

BUSHING AND E Yco
APPROVED SEALANT .~ . ,°, ~:

COPPER BONDING STRAP

a

CASE 2 ELLS SCHEDULE 40 GALVANIZED
STEEL ELECTRICAL CONDUIT

NOTES:

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.

2. TOP OF BOX:
AT GRADE FOR HARD SURFACE
1/2" (12 mm) ABOVE GRADE FOR LAWN
1° (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CRUSHED ROCK SHALL COVER ELECTRICAL BOX SIDE OPENINGS TO PREVENT SOIL ENTRY.

4. WATERPROOF CONNECTORS SHALL BE SUBJECT TO ENGINEER'S APPROVAL.

5. PVC CONDUIT MAY BE USED FOR CASE 2 IF APPROPIATE GROUND WIRES ARE INSTALLED.

HIGH VOLTAGE INSTALLATION 
SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBIJC NARKS STANDARDS ING

GREENBOOK CdAMITTEE
1984

ELECTRICAL PULL B O X 51 3- 3
REV. 1998, 2005. 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICA'f10NS FOR PUBLIC WORKS CONSTRUCT70N



10 1/2"x17 1/4"x12" (270x440x300 mm)
LOCKING CONCRETE PULL BOX w/
"24V ELECTRIC" CAST IN COVER

EPDXY—TYPE WATERPROOF CONNECTOR \

HARD SURFACE
. .

e~'

d

3" (75 m

OF DIRECT BURIAL WII
(LOW VOLTAGE)

1° (25 mm) CRUSHED
SUMP

.~~ e
~~•

~ -~~~

NOTES:

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINAl10N OF BOTH.

2. TOP OF BOX:
AT GRADE FOR HARD SURFACE
1 /2" (12 mm) ABOVE GRADE FOR LAWN
1° (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

3. CRUSHED ROCK SHALL COVER ELECTRICAL BOX SIDE OPENINGS TO PREVENT SOIL ENTRY.

4. LOW VOLTAGE WIRES UNDER ROADWAY SHALL BE WITHIN CONTINUOUS CONDUIT WITH
90' SWEEP ELLS TERMINATING WITHIN PULL BOXES. SEE PLANS FOR SIZE AND TYPE OF BOXES.

LOW VOLTAGE INSTALLATION

SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

513-3ELECTRICAL PULL BOX
SHEET 2 OF 2



AUTOMAl1C CONTROLLER
IN LOCKABLE CABINET
w/ MATCHING PEDESTAL

C~Zy:~l~l

SINGLE POLE SWITCH
IN LOCKABLE BOX

HASP—PADLOCK
BY OTHERS

ANCHOR PLATE AND PEDESTAL BY CABINET
~ MANUFACTURER

i~•~ ~ BOLTS AND NUTS, 3/8" (10 mm) DIA,
~ CADMIUM PLATED

HARD SURFACE 4 REQUIRED
FINISHED GRADE

OF DIRECT BURIAL WIRES a ~
TO VALVES E

• a .. ~ o
• ~
d .' ~

p ~°~a %/a I °°
a

120V WIRES IN CONDUIT ~O ~ ~ °~~ •a
TO POWER SOURCE 

PCC BASE, 450—C-2000 265—C-14,

(150 mm) 10"x10"x18" (250x250x450 mm) )

PEDESTAL MOUNT — TYPE A

1. AREA AROUND BOX MAY BE PLANTED, HARD SURFACE, OR A COMBINATION OF BOTH.

2. TOP OF BASE:
AT GRADE FOR HARD SURFACE
1/2° (15 mm) ABOVE GRADE FOR LAWN
1" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS SYMBOLQON PLAN

Q

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY TiE STANDARD PLAN
PUBIJC~~ K~ST,A~ND~~~ INC.

,a~ IRRIGATION CONTROLLER ENCLOSURE 514-3
REV. 1888, 2005, 2008

SHEET 1 OF 4USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



1N1
W2

E
.n ~
N

io E IRRIGATION
E CONTROLLER

~ ~ ~~g° 1/2° (12 mm)

(3 m m) HOLE FOR LOCK

E

~n ° CONDUIT.-.
E
E
0
0
rn
~'' 4OX4OXJ m

~ -~

c, ,~2"X3~ 6 ~ 
ANCHOR COVER, TOP VIEW

"~ BOLT,
3/8"x4"

E (9x100 mm)
E E w/ NUT & E
E N WASHER E
~r, — 6 REQ'D ,n

N~ ELASTOMERIC "
MAS11C FINISHED GRADE

E :•
Ea y

~ .~ ~ ~~~

~. •~
.a. • ' d'

N ... - ~.
~ ~ '~•

O

S E C TI O NCRUSHED ROCK
SUMP NOMINAL WIDTH, W

W3

0 0

E

ao 1 1/2° NnTES.o

~ 6° (40 mm)
1. CONCRETE SHALL BE CLASS

150 mm 450—C-2000 (265—C-14).0

"' ° ° 2. UNLESS OTHERWISE NOTED,
ENCLOSURE SHALL BE 3/16"
(5 mm) PLATE STEEL. PAINT
ENCLOSURE WITH TWO COATS
OF RUST INHIBITING PAINT
COLOR WILL BE SELECTED

PLAN 0 F C 0 N C R E TE BASE BY ENGINEER).

SYMBOL ON PLAN

PEDESTAL MOUNT — TYPE B Q

24" (600 mm)36" (900 mm)

2'-7/8" 3'-7/8"
~ (630 mm) (935 mm)

W2 1'-11 °
(585 mm)

2'-11
(890 mm)

2'-11" 3'-11°
W3 (890 mm) (1190 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

514-3IRRIGATION CONTROLLER ENCLOSURE
SHEET 2 OF 4



AUTOMATIC CONTROLLER
IN LOCKABLE CABINET
MOUNTED SECURELY TO WALL

LOCK NUT

SINGLE POLE SWITCH
IN LOCKABLE BOX

HASP-PADLOCK
BY OTHERS

GALV STEEL CONDUIT, SCH 40,
2" (50 mm) DIA

HARD SURFACE
FINISHED GRADE

z~
~E

OF DIRECT BURIAL WIRES ~ °o
TO VALVES ~ ~

24" (600 mm)

120V WIRES IN CONDUIT
TO POWER SOURCE

WALL MOUNT - TYPE C

SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

514-3IRRIGATION CONTROLLER ENCLOSURE
SHEET 3 OF 4



23" (580 mm)

1" 25 mm) 1" 25 mm)

~° (50 mm) MIN

IRRIGATION
~ CONTROLLER

o VENT

~ ~ N E ELASTOMERIC
i~ N E MASTIC
v N ~

~~2~~ PIANO FINISHED

r ~2 mm HINGE GRADE

..d ... 

.<e
.: a

:. ~ : E
E

g" o

150 mm ~M

s

1" (25 mm) N
CRUSHED ROCK
SUMP

SECTION

2'-5" 730 mm

~ ~
0
0

4° 4"

100m IOOm

s

ANCHOR ~ o
BOLT

e ~ e

17" 430 mm

E
E
0
0
N

n e

PLAN OF CONCRETE BASE

14" (350 mm)

1„ 1°
25 mm) 25 mm)

ANCHOR
BOLT-
4 REQ'D

'. ~ f..

END VIEW

3/8° (10 mm) HOLE
FOR PADLOCK, EA END

OBLIQUE VIEW
SIDE

NOTES:
DOOR

1. CONCRETE SHALL BE CLASS 450-C-2000 (265-C-14).

2. UNLESS OTHERWISE NOTED, ENCLOSURE SHALL BE 12 GAGE (2.75 mm) 1"x3/4"x1/8°

STEEL. PAINT ENCLOSURE WITH TWO COATS OF RUST INHIBITING PAINT (25x20x3 mm)

(COLOR WILL BE SELECTED BY ENGINEER).

CORNER DETAIL

TVp ~ n SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

514-3IRRIGATION CONTROLLER ENCLOSURE
SHEET 4 OF 4



FINISHED GRADE MAIN OR LATERAL
LINE

E
cV E
0

N o ANCHOR PIN si~E viEw
~o

ELEVATION

NOTES:

1. PINS SHALL BE #4 (#13M) REINFORCING BARS.

2. PINS SHALL BE PLACED 10' (3 m) APART FOR MAIN LINE.

3. PINS SHALL BE PLACED NO MORE THAN 15' (4.5 m) APART FOR LATERAL LINE.

4. ON SLOPES, THE 12° (300 mm) LEG OF THE PIN SHALL BE PLACED ON THE DOWNHILL SIDE.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 1HE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GR~IB001C COMMITTEE PIPE PINNING 515_1984
REV. 1996, 2003. 2009

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 1





SWING JOINT PLAN DETAIL

ISHED GRADE SWING JOINT PER DETAIL

3~ UNION (OPTIONAL)75 mm

MAIN OR LATERAL

ELEVATION

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL UNLESS OTHERWISE NOTED.

2. SWING JOINTS SHALL BE INSTALLED AT EACH CHANGE OF GRADE.

3. PIPE SHALL BE PINNED PER STANDARD PLAN 515.

SYMBOL ON PLAN

SINGLE SWING JOINT ASSEMBLY -+1
z+-

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.

GR~IBOOK COMMITTEE SWING JOINT ASSEMBLY 517-31984
REV. 1998, 2005, 2009

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



ELEVATION

mm) LONG

ODE

MAIN OR LATERAL

NOTES:

1. PIPE AND FITTINGS SHALL BE SCHEDULE 40 GALVANIZED STEEL UNLESS OTHERWISE NOTED.

2. DOUBLE SWING JOINTS SHALL BE INSTALLED WHERE CHANGES OF GRADE AND ALIGNMENT OCCUR
SIMULTANEOUSLY.

2. DOUBLE SWING JOINTS SHALL ALSO BE INSTALLED AS EXPANSION JOINTS ON LONG RUNS OF
GALVANIZED PIPE, EACH 300' (90 m) MAXIMUM.

3. PIPE SHALL BE PINNED PER STANDARD PLAN 515.

DOUBLE SWING JOINT
SYMBOL ON PLAN

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

517-3SWING JOINT ASSEMBLY
SHEET 2 OF 2



STAKE

A~ ~A

TREE TREE SUPPORT

CURB AND GUTTER

NOTES:

PLAN

USE PALLET NAILS
IF LODGE POLE
PINE IS USED

TREE SUPPORTS,
SEE NOTE 3

6" (150 mmj TO STAKE, SEE
8" 200 mm NOTES 1 AND 2

E Z `{ ROOT BALL

i~ o ~

PLANTING HOLE,

~ TREE 
SEE SPPWC 520
FOR SIZE

SECTION A- A

SINGLE STAKING

STAKE SHALL BE EITHER 2° (50 mm) DIAMETER LODGE POLE PINE, TREATED
WITH COPPER NAPTHANATE OR PRESSURE TREATED WITH
CHROMATED COPPER ARSENATE, OR GALVANIZED STEEL PIPE,
PER SSPWC 308-4.6.1 (METHOD A).

2. HEIGHT OF STAKE SHALL BE 10' (3 m); HOWEVER, IT SHALL NOT
BE HIGHER THAN THE TOP OF THE TREE.

3. TREE SUPPORTS SHALL BE PER SSPWC 308-4.6.1.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BV T1E STANDARD PLAN
PUBLIC WORKS STANDARD. ~N~.

GREENBOOK COYNITfEE TREE STAK I N G
1984

C ~ Q

J DREV. 1896, 200.5. 2009
USE WITH STANDARD SPECIFICAl10NS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 3



TREE SUPPORTS,
SEE NOTE 5

STAKES

A~ ~A

TREE TREE SUPPORT

CURB AND GUTTER

PLAN

E?
~o~

L

~ TREES

SECTION A-A

USE PALLET NAILS
IF LODGE POLE
PINE IS USED

STAKES, SEE
NOTES 1 AND 3

SEE NOTE 2

OT BALL

PLANTING HOLE,
SEE SPPWC 520
FOR SIZE

LENGTH OF STAKES

TREE SIZE LENGTH
15 GAL (55 L) 10' (3 m)*

24" (600 mm) BOX 12' (3.6 m)
30" (750 mm) BOX 12~ (3.6 m)

36" (900 mm) - 48" (1200 mm) BOX SEE NOTE 4

*USE 12' (3.6 m) WITH CASE 2. SEE SPPWC 520.

DOUBLE STAKING

NOTES:

1. STAKE SHALL BE EITHER 2" (50 mm) DIAMETER LODGE POLE PINE, TREATED
WITH COPPER NAPTHANATE OR PRESSURE TREATED WITH
CHROMATED COPPER ARSENATE, OR GALVANIZED STEEL PIPE,
PER SSPWC 308-4.6.1 (METHOD A).

2. PLACE STAKES 18~~ (450 mm) APART FOR 15GAL (55 L) TREE. PLACE
STAKES AT OUTER EDGE OF ROOT BALL FOR LARGER SIZE (BOX) TREES.

3. HEIGHT OF STAKES SHALL NOT BE HIGHER THAN THE TOP OF
THE TREE.

4. FOR 36" (900 mm) OR LARGER BOX TREES—STAKE OR GUY AT THE
DIRECTION OF THE ENGINEER.

5. TREE SUPPORTS SHALL BE PER SSPWC 308-4.6.1.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

518-3TREE STAKING
SHEET 2 OF 3



GUY WIRE SIZES

24"-48" BOX 2 STRAND #12 BWG
(600-1200 mm) (2.7 mm) ZINC COATED

OVER 48" 3 STRAND #12 BWG
(1200 mm) BOX (2.7 mm) ZINC COATED

MULTIPLE STRANDS SHALL
BE TWISTED TOGETHER

COMPACTED
BACKFILL, TYP

cD

~o

WIRE AND HOSE TIES

GUY WIRES

4" x 4" x 2~-6"

(100 x 100 x 750 mm)
REDWOOD DEADMAN, TYP

DEADMAN TWIST WIRE

TRENCH

EXCAVATION LINE

PLAN

~`O; ,~o~

LOOP HOSES
1" (25 mm) GREATER 

2-PLY
THAN TRUNK DIA ,~ /2>~

(15 mm) ID
RUBBER HOSE

~ TYING PLAN

INSTALL WIRE TIES
BETWEEN INDIVIDUAL

/ l~ GUYS PRIOR TO
_ % ./ TENSIONING GUYS

TREE GUYING

THREE 5° (125 mm)
GALVANIZED TURNBUCKLES

1 /2" (15 mm) DIA
WHITE SCH 40 PVC
5' (1.5 m) LONG

SHED GRADE

45',

I~~

PLAN

DEADMAN PLACEMENT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

518-3TREE STAKING
SHEET 3 OF 3





~~

4' — 2" `V E ~
(1250 mm) ~ ~ ~

4" (100 mm) sa PIPES I 1A v

t

16 400 mm)~
HOL CENTERED

N

t ~

~15"
375 mm 3° (75 mm)

DEEP PREMOLDED
JOINT FILLER

E A~n

~ 2~~ ~~4" (100 mm) ~ PIPE

15 mm) 3" (75 mm) DEEP PREMOLDED
JOINT FILLER. THICKNESS AS
REQUIRED FOR TIGHT FIT.
(4 SIDES)

4'-1" x 4'-1" x 3" I
(1225 mm x 1225 mm x 75 mm) L4" (100 mm) ~ PIPE
NATURAL COLOR PERMEABLE 1/2°
CONCRETE TREE WELL COVER 15 mm)
DIMENSIONS t 1/4" (6 mm)

2'-11" x 5'-6" x 3"
CASE 1 (875 mm x 1650 mm x 75 mm)

NATURAL COLOR PERMEABLE
CONCRETE TREE WELL COVER

^ DIMENSIONS t 1/4" (6 mm)

E CASE 2
N

~o
~~ ~

.-.
N ~ }

900 mm ~n ~

4° (100 mm) ~ PIPE~j ~ v

t

16 400 m m t~
HOL CENTE ED

i~
t ~

3"
15" (75 mm) DEE

PREMOLDED
375 mm JOINT

FILLER

TOP OF CONCRETE AGGREGATE

PREMOLDED JOINT FILLER

•.9,C~ •'.41,~ ••,9

~~e' '.~ ~' ' ~ e' TREE WELL COVER ~
Ea

3" (75 mm) LAYER OF °o z
1" OR N0. 3 (25 mm) °' ~
AGGREGATE OR 1"
(25 mm) CRUSHED ROCK

4~~ (100 mm) ~ PIPE FILLED ~ ~'`~
WITH 1" OR N0. 3 (25 mm)
CONCRETE AGGREGATE (TYP)
OR 1" (25 mm) CRUSHED ROCK

SECTION A-A
NOTE:

SEE SHEETS 3 AND 7 FOR NOTES PERTAINING TO THIS SHEET.

TYPE 1

cD

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

TREE WELL~~e°°K ~~M'~E,9~ 519— 3
REV. 1996, 2003, 2009

SHEET 1 OF 7USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



A

E
~ E

III~~SIII~:~J~
Ill~~~~:~~il~~i
11'1 ~'1'

~1~~,~ 11'1

'~~~i~~~~~~~lll
I~`~J■IIIIIIII

1 2„ 
~~-4" (100 mm) ~ PIPE ~

mm 3" (75 mm DEEP PREMOLDED
JOINT FILL R. THICKNESS AS
REQUIRED FOR TIGHT FIT.

MANHOLE BRICK 
~4 SIDES)

2 1 /2" x 7/8" x 8 1 /4"
(64 mm x 96 mm x 209 mm
LAID TIGHT WITHOUT MOR AR

CASE 1

A~

~,
JOINT FILLER. THICKNESS AS
REQUIRED FOR TIGHT FIT.
(4 SIDES)

CASE 3

MANHOLE BRICK
2 1 /2" x 7/8" x 8 1 /4"
64mmx96mm x209 mm
AID TIGHT WITHOUT MOR AR

C'ASF ~

(140 mm x 90 mm x 195 mm) AND
3 5/8" x 7 5/8" x 7 5/8"
(90 mm x 195 mm x 195 mm
LAID TIGHT WITHOUT MOR AR

NOTE:

PREMOLDED
I/'11AIT rll 1 CO

SECTION A-A

SEE SHEETS 3 AND 7 FOR NOTES
TYPE Z PERTAINING TO THIS SHEET.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

519-3
SHEET 2 OF 7

TREE WELL



NOTES FOR TYPE 1 TREE WELL

THE COVER SHALL BE MADE OF PERMEABLE CONCRETE WITH A MINIMUM COMPRESSIVE
STRENGTH OF 1200 PSI (8.5 MPa) AND SHALL BE CAST—IN PLACE OR PRECAST "AGRIPERM"
OR EQUIVALENT. CAST—IN—PLACE CONCRETE SHALL CONSIST OF ONE PART CEMENT TO
FOUR PARTS 3/8" (10 mm) GRAVEL AND APPROXIMATE 4 GALLONS (15 LITERS)
OF WATER PER 94 LB (42.5 kg) OF CEMENT. THE GRAVEL SHALL BE CLEAN WITH FINES
REMOVED. THE CONCRETE MIXTURE SHALL BE DEPOSITED AS NEAR AS POSSIBLE TO ITS
FINAL LOCATION. THE EXCESS CONCRETE SHALL BE RODDED OFF IN A SAWING MOTION. A
SURPLUS OF CONCRETE SHOULD BE MAINTAINED AGAINST THE FRONT SURFACE OF THE
SCREED IN ORDER THAT LOW AREAS WILL BE FILLED AS THE SCREED PASSES OVER.
RODDING SHALL BE HELD TO A MINIMUM. AFTER THE SURFACE IS FLAT NO OTHER
FINISHING WILL BE REQUIRED. CURING COMPOUND TO WHICH WATERPROOFING MATERIALS
HAVE BEEN ADDED WILL NOT BE PERMITTED.

2. EXISTING SIDEWALKS SHALL BE CAREFULLY SAWCUT PREPARATORY TO INSTALLATION
OF TREE WELL COVERS. SAWCUT OVER—RUNS SHALL BE CLEANED AND FILLED WITH EPDXY
APPROVED BY THE ENGINEER AND FINISHED TO SIDEWALK GRADE.

3. THE PIPE MAY BE CIP, ACP, VCP, ABS, PVC, GALV STL OR ASPHALT IMPREGNATED
FIBER DUCT AND IT MAY BE BELL OR PLAIN END.

4. AFTER ALL OTHER WORK PERTINENT TO PLANTING HAS BEEN COMPLETED, EACH TREE
SHALL BE WATERED IMMEDIATELY WITH A MINIMUM OF 20 GALLONS (75 LITERS) OF WATER,
AND REPEATED 2 TIMES IN THE NEXT 3 DAYS, AFTER THE TREE HAS BEEN WArERED AND
THE SOIL IS SUFFICIENTLY DRY, THE SOIL SHALL BE GRADED AND TAMPED. THE 3"
(75 mm) LAYER OF AGGREGATE SHALL BE PLACED AND GRADED TO ACCEPT THE TREE
WELL COVER FIRMLY, WITHOUT ROCKING, AND FLUSH WITH THE TOP SURFACE OF THE
SIDEWALK. THE PREMOLDED JOINT FILLER SHALL BE CAREFULLY PLACED TO INSURE A
TIGHT FIT WITH THE TOP OF THE JOINT FILLER FLUSH WITH THE ADJACENT SIDEWALK.

5. IF CAST—IN—PLACE, THERE SHALL BE A 3 MIL (0.075 mm) PLASTIC LINER BETWEEN
WALK AND AGGREGATE

NOTES FOR TYPE 2 TREE WELL

1. EXISTING SIDEWALK SHALL BE CAREFULLY SAWCUT PREPARATORY TO LAYING OF
CONCRETE BLOCKS OR BRICK. SAWCUT OVER—RUNS SHALL BE CLEANED AND FILLED
WITH EPDXY APPROVED BY THE ENGINEER AND FINISHED TO SIDEWALK GRADE.

2. THE PIPE MAY BE CIP, ACP, VCP, ABS, PVC, GALV STL OR ASPHALT IMPREGNATED
FIBER DUCT, AND IT MAY BE BELL OR PLAIN END.

3. NAILS SHALL BE GALVANIZED STEEL BOX.

4. AFTER ALL OTHER WORK PERTINENT TO PLANTING HAS BEEN COMPLETED, EACH TREE
SHALL BE WATERED IMMEDIATELY WITH A MINIMUM OF 20 GALLONS (75 LITERS) OF WATER
AND REPEATED 2 TIMES IN THE NEXT 3 DAYS. AFTER THE WATER HAS SETTLED AND THE
SOIL IS SUFFICIENTLY DRY, THE SOIL SHALL BE GRADED AND TAMPED. A 3" (75 mm)
LAYER OF AGGREGATE SHALL BE PLACED AND GRADED TO ACCEPT BRICKS FLUSH WITH
THE TOP SURFACE OF THE SIDEWALK. THE PREMOLDED JOINT FILLER AND HEADERS
SHALL BE CAREFULLY PLACED TO INSURE A TIGHT FIT WITH THE TOP OF THE JOINT
FILLER FLUSH WITH THE ADJACENT SIDEWALK.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

519-3TREE WELL
SHEET 3 OF 7



R/W

1
1
1
1
1
1

~~~r~rarnta epic ini~irc

1 COVER REQUIRED 2 COVERS REQUIRED

CASE 1: 3' x 18" (900 mm x 450 mm) TREE WELL CASE 3: 3' x 3' (900 mm x 900 mm) TREE WELL
CASE 2: 4' x 24° (1200 mm x 600 mm) TREE WELL CASE 4: 4' x 4' (1200 mm x 1200 mm) TREE WELL

TREE WELLS

CASE A B C D E R
3'-0° 18' 2'-11 ° 17 1 2' S -0 9~
900 mm 450 mm 975 mm 450 mm 1500 mm MIN 225 mm
4'-0' (24') 3'-11' 23 1/2' S'-6' 15'2

1200 mm 600 mm 1175 mm (600 mm) 1650 mm MIN 375 mm
3 3'-0' 3'-0° 2'-11' 171/2' 6'-6' 9'

900 mm 900 mm 975 mm (450 mm) 1950 mm MIN 225 mm
4 4'-0' 4'-0° 3'-11° 231/2" 7'-6' 15'

1200 mm (1200 mm) 1175 mm (600 mm) 2250 mm MIN 375 mm

POROUS TREE WELL COVER (SEE NOTE 2)

NOTES FOR TYPE 3 TREE WELL

1. SEE SHEET 7 FOR NOTES PERTAINING TO THE SHEET.

2. PERMEABLE (POROUS) CONCRETE TREE WELL COVER:
THE COVER SHALL BE MADE OF PERMEABLE CONCRETE WITH A
MINIMUM COMPRESSIVE STRENGTH OF 1200 PSI (8.5 MPa) AND SHALL BE
PRECAST &REINFORCED WITH 2 1/4" X 2 1/4" (60 mm x 60 mm) 16 GAUGE
WIRE MESH. CONCRETE SHALL CONSIST OF ONE PART CEMENT TO
FOUR PARTS 3/8" (10 mm) GRAVEL AND APPROXIMATELY FOUR GALLONS
(15 LITERS) OF WATER PER SACK OF CEMENT. THE GRAVEL SHALL BE
CLEAN WITH FINES REMOVED. CURING COMPOUND TO WHICH WATER—
PROOFING MATERIALS HAVE BEEN ADDED WILL NOT BE PERMITTED.

TYPE 3

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

519-3TREE WELL
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~ E 3 4"
`n~o(20mm

GRATING FLUSH
WITH SIDEWALK

CURB
E

~ .:~.:..

~~I

4"
100 m

NOTES FOR TYPE 4 TREE WELL

GRATE PLAN

6"
mm

C

(1525 mm)

SECTION B-B
1" (25 mm) DEEP
SAWCUT IN
EXISTING, SI E~WALK

(40 mm) ~

~ AR (TYP) ~~~ `~

a (25 mm)
~ 3" (75 mm)

LAYER OF 25 m 6 1 /2"
0 1" OR N0. 3 (165 mm)

AGGREGATE OR
i~ 1" (25 mm)

CRUSHED ROCK
-4" (100 mm) PIPE FILLED
WITH 1" OR N0. 325 mm)
AGGREGATE OR 1 (25 mm)
CRUSHED ROCK

1. GRATE MATERIAL TO BE CAST IRON. 
SECTION A—A

2. GRATE PATTERN AS SPECIFIED ON PLANS OR IN SPECIFICATIONS.

3. EXISTING SIDEWALK SHALL BE CAREFULLY SAWCUT PREPARATORY TO LAYING OF
FRAME. SAWCUT OVER—RUNS SHALL BE CLEANED AND FILLED WITH EPDXY APPROVED
BY THE ENGINEER AND FINISHED TO SIDEWALK GRADE.

4. THE PIPE MAY BE CI P, ACP, VCP, ABS, PVC, GALV STL OR ASPHALT
IMPREGNATED FIBER DUCT, AND IT MAY BE BELL OR PLAIN END.

5. AFTER ALL OTHER WORK PERTINENT TO PLANTING HAS BEEN COMPLETED. EACH TREE
SHALL BE WATERED IMMEDIATELY WITH A MINIMUM OF 75 LITERS (20 GALLONS) OF
WATER AND REPEATED 2 TIMES IN THE NEXT 3 DAYS. AFTER THE WATER HAS
SETTLED AND THE SOIL IS SUFFICIENTLY DRY, THE SOIL SHALL BE GRADED AND
TAMPED AND 3" (75 mm) CONCRETE AGGREGATE SHALL BE PLACED AND GRADED.

TYPE 4

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

519-3TREE WELL
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1 3 4"
--------- 45 mm
,r- CU 

RBJr-----------------

C

4 1 /2" x 3"
(115 mm x 75 mm)
STUD ANCHORS-

20 1 /4" 20 1 4" 20 1 4"
515 mm 515 mm (515 mm)

60 3 4" 1545 mm

FRAME DETAIL

2" 1 3/4"
(50 mm) (45 mm) 1 /4"

3/4° 1 1/4° (6 mm

0 mm (31 mm)

1/8° 2" '~ ~

~ ~~

1 8° I 2••
mm I (50 mm

7/16" (10 mm) ~

54 3/4" j

(1390 mm)

SECTION A-A
SEE NOTE 1

~A

7/16" (10 mm) ~
2 PLACES

(40mmx65mmx6mm)
1 1 /2" x 2 1 /2" x 1 /4„
ANGLE

7/16" x 3 /4" - E
(10 mm x 20 mm) ~ E
SLOT HOLES M o

N

N ~ 23 15 16" 23 15 16"
E 610 mm 61 mm

N ~ ~,~ g ~~g~° ~~

25 mm) 
~»5 mm) 

25 mm)
56 3 4"
1 45 mm

SECTION B-B
-3/4° (20 mm) SEE NOTE 1

1 Us LH

3 mm) (50 mm)

3/4" x 1 1 /2" x 1 /8" x 2"
(20 mm x 40 mm x 3 mm x 50 mm)

►~ C-SPACERS

1 /4'~ x 2"
(6 mm x 50 mm)
FLAT BAR

2 3 ~, F

~~

NOTES FOR TYPE 4 TREE WELL

1. SECTION A AND B REQUIRED ONLY WHEN TREE GUARD IS REQUIRED.
2. ALL METAL PARTS AND FRAME SHALL CONFORM TO THE SSPWC

AND SHALL BE HOT DIP GALVANIZED AFTER FABRICATION.
3. SEE SHEET 7 FOR NOTES PERTAINING TO THIS SHEET.

TYPE 4

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

519-3TREE WELL
SHEET 6 OF 7



GENERAL NOTES FOR ALL FOUR TYPES OF TREE WELL

1. TREE WELLS SHOULD BE SPACED APPROXIMATELY 50' (15 m) APART, BUT
NOT LESS THAN ONE PER RESIDENTIAL LOT.

2. LOCATION OF TREE WELLS SUBJECT TO THE FOLLOWING MINIMUM CLEARANCES:
A. 50'(15 m) FROM BCR ON THE APPROACH TO AN INTERSECTION

AND 15' (4.5 m) FROM THE ECR ON THE EXIT SIDE.
B. 20'(6 m) FROM LIGHT STANDARDS.
C. 10'(3 m) FROM FIRE HYDRANTS AND DRIVEWAYS.
D. 5' (1.5 m) FROM HOUSE WALKS AND UTILITY METERS.

3. COVERS SHALL BE COLORED BUFF USING AN ACCEPTABLE COLORING AGENT.

4. TREE WELL SHALL BE BACKFILLED WITH CLEAN DIRT FLUSH WITH ADJACENT
WALK UNTIL TREE IS PLANTED.

5. DO NOT USE CASE 1 OR CASE 2 TREE WELL WHERE THERE IS AN EXISTING
FENCE OR WALL AT THE R/W LINE.

6. TOP OF TREE WELL COVER SHALL BE FLUSH WITH ADJACENT SIDEWALK.

7. LOCATION OF TREE SUBJECT TO CHANGE AT THE DIRECTION OF THE ENGINEER.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

519-3TREE WELL
SHEET 7 OF 7
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TREE STAKE-NOTE 8

TI E

WATER BASIN

BERM
CURB OR /FINISH GRADE
PAVEMENT 2~ ~ /
~ ---- -

0 ~ O

O

~Q]Y .••~I~

PAVED ~` ~'~;°;4 ~'.~~ ~` ~ ~~.~~~i k _~ UNPAVED
~ ~

; o .. ~
SECTION ROOT~~ ~ "~ o ~ ES CTIONo.

82 R~4.0 ~ I ~m) -I.I I~I I ~~
~~~

BACKFILL WITH AMENDMENTS

x 18" R00T BALL
(450 mm)

,~ PERFORATED PIPE
(75 mm) 4° ~ (100 mm~) x

24" (600 mm)

CURB OR
PAVEMENT—y

ROOT BARRIER • • ~ ~ ~ ~ z Q

~TREE CROWN .. ~ ~~ ~

o 0
TREE STAKE ~ ~ ~ ~ ~ ~

TIE
~ ~
w w
? z

TREE TRUNK ~ •~ ~ ~ ~ ~ ~

Q Q

o z
O

ROOT BALL ~
V 

~

PLANTING PIT - ~ ~ ~ ~ ~
x
`V "'

2X CONTAINER WIDTH MIK

PLAN VIEW 3X CONTAINER WIDTH MAXI PERFORATED PIPE

UNPAVED PARKWAY
15 GAL (60 LITER) OR 24" (600 mm) BOX

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBLIC WORKS STANDARDS ING

GREFNBOdC COMMITTEE
1 B85

TREE PLAN TI N G ~/'~0~~

REV. 1893, 1996, 2005, 2009
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 4
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TREE STAKE—NOTE 8

TI E

No. 2 GRAVEL,
3" (75 mm) THICK

TREE WELL COVER
CURB OR
PAVEMENT ~ ~~~ s'~

PAVED ~"~i.' o ' ~ : o o Q:~~.~_,~4 ~~. ~
SECTION

~ ~ m
~I~ ~~ ~ ;~~ ~ ~
-ROOT/ : % ::o 0 0I

~II~Ix fig' I= BACKFILL WITH AMENDMENTS
(450 mm)

ROOT BALL

PERFORATED PIPE
0

75 mm) ~

NATIVE SOIL OR
CLASS C TOPSOIL

CURB OR
PAVEMENT PERFORATED PIPE

ROOT BARRIER _ _ . _

TREE CROWN ~ ~ .. ~ ~ :.

TREE STAKE .. ~ .. ~. ' . ~.

TIE
~ 

~ ... ~ ~.:
•

TREE TRUNK

p

~ '. .. ~ ' . . ~ ~ ~.

ROOT BALL ~ ~ ~ .. ~.

PLANTING PIT ~ ~ ~~

PLAN VIEW TREE WELL COVER
PER SPPWC 519

SIDEWALK TREE WELL
15 GAL ~60 LITER) OR 24" (600 mm BOX

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

520-4TREE PLANTING
SHEET 2 OF 4
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TIE

STAKE-NOTE 8

WATER BASIN

BERM

FINISH GRADE

""~ ~ ~ ~"' wSECTION o

° ~ - -cgo I I~~-
o BACKFILL WITH AMENDMENTS

ROOT BARRIER
16' (4800 mm) ROOT BALL
x 36° (900 mm) ~ ° PERFORATED PIPE

(150 mm)
6' ~ 150 mm0) x
48" 1200 mm)

ROOT BARRIER ~ .' .:

TREE CROWN ~ ~ .::~~..O• =.: ~.

PLANTING PIT ~ ~

TIE M ~
TREE STAKE

. ~w
• N ZQ

TREE TRUNK ~ ~ ~ ~ ~ "' o
. ~ U

ROOT BALL ~' ~ . ~.

PLAN VIEW ~~ ~ ~~~
~~ 2 1 /2 TO 3X ~ PERFORATED PIPE

CONTAINER WIDTH

30" (750 mm) TO 48" (1200 mm) BOX

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

520-4TREE PLANTING
SHEET 3 OF 4



1. SET TOP OF ROOT BALL 1" (25 mm) ABOVE FINISH GRADE.

2. FOR 24" (600 mm) BOX TREES OR SMALLER, INSTALL ROOT BARRIERS IF TRUNK IS
WITHIN 5' (1.5 m) OF CURB OR WALK.
FOR 30" TO 48" (750 mm TO 1200 mm) BOX TREES, INSTALL ROOT BARRIERS IF TRUNK
IS WITHIN 10' (3.0 m) OF CURB OR WALK.

3. AMEND BACKFILL MIX PER SPECIFICATIONS. LEAVE TRUNK AND ROOT FLARE VISIBLE.

4. SET PERFORATED PIPE FLUSH WITH TOP OF BACKFILL. FILL PIPE WITH No. 2 GRAVEL
PER SSPWC TABLE 200-1.4.(B) AND COVER WITH FILTER FABRIC. WRAP FABRIC
6" (150 mm) DOWN SIDES OF PIPE.

5. FORM 3 1 /2" (90 mm) HIGH BERM AROUND BACKFILL AS A WATER BASIN.

6. TOP WATER BASIN WITH 3 1/2" (90 mm) aF No. 2 GRAVEL OR TYPE 1 MULCH
PER THE SPECIAL PROVISIONS. KEEP GRAVEL OR MULCH 3 1/2°(90 mm) CLEAR
OF TRUNK. LEAVE TRUNK AND ROOT FLARE VISIBLE.

7. REMOVE ALL NURSERY STAKES.

8. INSTALL NEW TREE STAKES PER SPPWC 518.

9. FASTEN TREE TO STAKES PER 308-4.6, TWO TIES PER STAKE.

10. AFTER PLANTING, PRUNE THE TREE AS APPROVED BY THE ENGINEER.

11. ROOT BARRIER, WHERE SHOWN, SHALL BE 80 MIL (2.0 mm) THICK.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

520-4TREE PLANTING
SHEET 4 OF 4
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...i.:,~

.: , ,~. a

I.~ •... 9 GAGE
CONT WELDED

~' WIRE LOOP

REINFORCED CONCRETE
BOX AND LID

6 GAGE
CONT WELDED
WIRE LOOPS

a. - .. ,.

3"

8 1 /4"x14 1 /2° (200x370 mm) w
LOCKING CAST IRON LID ~
EMBOSSED "PRV" CONCRETE COVER Z

LOCK N

GALV STEEL
DOUBLE TOGGLE
LOCK

1" (25 mm) CRUSHED ROCK SUMP

~ PRESSURE .~
"' ~ REGULATOR

GALV MALLEABLE IRON ~.~'
UNION w/ BRASS OR .~
COPPER SEATS

STRAINER

mm

FINISHED I
GRADE

NOTES:

1. PRESSURE REGULATOR AND Y STRAINER SHALL BE BRASS OR BRONZE.

2. PRESSURE RATING SHALL BE AS SPECIFIED.

3. Y STRAINER SHALL BE FITTED WITH A 30 MESH SCREEN OF STAINLESS STEEL OR MONEL AND A
BLOW-OFF COCK.

4. VALVE BOX SHALL BE SIZED TO CONTAIN ENTIRE Y STRAINER AND PRESSURE REGULATOR ASSEMBLY.

5. ASSEMBLY SHALL 8E INSTALLED HORIZONTAL. BLOW-OFF COCK, ADJUSTMENT NUT, AND MAIN CAP ON
REGULATOR SHALL BE ACCESSIBLE.

6. UNLESS OTHERWISE NOTED, FITTINGS SHALL BE THREADED SCHEDULE 80 PVC.

7. AREA AROUND VALVE BOX MAY BE PLANTED OR HARD SURFACE OR A COMBINATION OF BOTH.
TOP OF VALVE BOX:

AT GRADE FOR HARD SURFACE
1 /2° (12 mm) ABOVE GRADE FOR LAWN
1" (25 mm) ABOVE GRADE FOR GROUND COVER OR SHRUBS

8. CRUSHED ROCK SHALL COVER BOX SIDE OPENINGS TO PREVENT SOIL ENTRY.

9. CLOSE NIPPLES ARE PROHIBITED. SYMBOL ON PLAN
-~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLANP~B~° "'°R"S ~""°"R°S'"°.
GRFDJBOOK COMMITTEE PRESSURE REGULATOR INSTALLATION 521-31984
REV. 1998, 2005, 2009

SHEET 1 OF 1USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION





ROOT PRUNING CUT

SIDEWALK

CURB AND GUTTER

E
E
0

ROOT BARRIER (SEE
SPPWC 520)

BACK FILL
4°

(100 mm)

NOTES:

1. WHERE EXISTING PARKWAY TREES HAVE BEEN ROOT PRUNED,
INSTALL CONTINUOUS, LINEAL ROOT BARRIER ADJACENT
TO THE CURB AND/OR SIDEWALK.

2. LENGTH AND LOCATION OF ROOT BARRIER SHALL BE DETERMINED BY
ENGINEER.

3. ROOT SEALER SHALL BE APPROVED BY THE ENGINEER AT LEAST 48 HOURS
IN ADVANCE OF THE PRUNING OPERATION. IT SHALL BE APPLIED TO
ALL CUT ROOT AREAS WHICH ARE LARGER THAN 2' (50 mm) IN DIAMETER.
THE SEALER SHALL BE APPLIED AS SOON AS PRACTICAL AFTER
THE CUTS HAVE BEEN MADE.

4. ROOT BARRIERS SHALL BE FABRICATED FROM A HIGH DENSITY,
HIGH IMPACT PLASTIC AND BE EXPRESSLY DESIGNED FOR THE PURPOSE
OF ROOT DEFLECTION.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BV TIE STANDARD PLAN
PUBLIC WORKS STANDARD, ,~~.

GREENBOOK COMMITTEE R 0 0 T P R U N I N G //~
1864 523-

REV. 1998, 2009
L
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c
WEAKENED-PLANE JOI

Y

TEMPORARY TREE WELL COVER

REDWOOD HEADERS

CASE 3: A=3' (900 mm) 8=3~ (900 mm) C=6'-6" (1950 mm) MIN
CASE 4: A=4' (1200 mm) B=4~ (1200 mm) C=7~-6°2250 mm) MIN

PORTLAND CEMENT CONCRETE

E
E

PORTLAND CEMENT CONCRETE

2" (50 mm) x 4" (100 mm)
REDWOOD HEADERS

SECTION X-X

2" (50 mm) x 4" (100 mm)
REDWOOD HEADERS

SECTION Y-Y

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY lHE
PUBLIC WORKS STANDARD, ~~~.~R~a°a` °~,~'~,s~,

REV. 1998. 2009

TEMPORARY TREE WELL C 0 VE R
STANDARD PLAN

524— 2
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NOTES

1. TREE WELLS SHALL BE SPACED APPROXIMATELY 50'
(15 m) APART, BUT NOT LESS THAN ONE PER
RESIDENTIAL LOT.

2. LOCATION OF TREE WELLS SUBJECT TO THE
FOLLOWING MINIMUM CLEARANCES:

A. 50' (15 m) FROM THE BCR ON THE APPROACH TO AN
INTERSECTION AND 15' (4.5 m) FROM THE ECR ON THE
EXIT SIDE.

B. 20' (6 m) FROM LIGHT STANDARDS.
C. 10' (3 m) FROM FIRE HYDRANTS AND DRIVEWAYS.
D. 5' (1.5 m) FROM HOUSE WALKS AND UTILITY METERS.

3. TEMPORARY TREE WELL COVER SHALL BE TAPERED TO
A 2'~ (50 mm) THICKNESS AT THE CENTER FOR EASE OF
BREAKING AND REMOVAL.

4. TEMPORARY TREE WELL COVER SHALL BE POURED IN
PLACE. FINISH TO BE IDENTICAL WITH ADJACENT PCC
WALK.

5. TEMPORARY TREE WELL COVER SHALL BE CASE 3 UNLESS
OTHERWISE SPECIFIED.

6. LOCATION OF TREE WELL SUBJECT TO CHANGE AT THE DIRECTION
OF THE ENGINEER.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

524-2TEMPORARY TREE WELL COVER
SHEET 2 OF 2
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12" (200 Vmm)
(300 m )

LINE—
POST

—NOTE 1 ~3 WIRES AT 5° (125 mm) OC

WIRE —NOTE 9

F

TYPICAL FENCE

INTERMEDIATE / SLOPE POST \
a., .,,,,, __ _ .

5"
(125 mm)

LINE POSTS

TIE WIRE.

GROUND LINE ~

H F

5' (1..50 m) 30"
OR LESS (750 mm)

OVER 5' 36"
(1.50 m) (900 mm)

POSTS USED AT GRADE CHANGES > 5%.

INTERMEDIATE ~ SLOPE POST

FOR WALL THICKNESS LESS THAN 8"
(200 mm), INSTALL FENCE OUTSIDE WALL

~1

HEADWALL
FENCE —
USE PIPE
RAIL

OTE 6

HEADWALL

~2" (50 mm) TO I~ DETAIL, SHEET 2
BOTTOM OF FABRIC LI

CHANNEL WALL AND WINGWALL AT HEADWALL

STANDARD PLANS FOR PUBLIC WORKS COf~STRUCTION

PROMUI.CA7ED 8Y THE STANDARD PLAN
PU&JC Mp2K5 STANDARDS INC.

GREEffiB001( COMMITTEE
1484

y~H AI N LINK FENCE AND GATES fi00-3
FEV. 149b, 205
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'_---~~~~~~~~~~~~ ~ ~~~ ~ ~ i ~ ~ ~ ~ ~ ~ i ~~~~~~~~

~~~~~~~~~~, ~j~~~~j~j~j~j~~~j~ It~~~~~~

END POST \ 4' 1.2 m

WALK GATE

NON-SHRINK'
GROUT ~~~

PIPE
POST

GATE FABRIC
SAME AS FENCE
FABRIC

TENSION ROD
& TIGHTENER PIPE ~

STIFFENER
8' (2.4 m)
MAX O.C.

` ̀ 36' ` ~ ~. ` ̀ ̀ ̀PLUNGER ROD ~ ~

(900 mm) ~,.
PLUNGER CUP IN
1 CF (0.03 m 3) PCC

POST OD +

4~~ (100 mm)
~'~

4"
(100 mm)

C
12" (300 mm)
FOR LINE POSTS,
ELSE 18" (450 mm)

2" (5C

. ~ 2.,

~• ~ • ~ (50 mm)

1 ° (25 mm)
GREATER

P 0 S T 
THAN PIPE OD

EMBEDMENT c#16M'X~:

(200 mm)

DRIVE GATE

PLUNGER CUP
ISOMETRIC

SION
AR

x 5"
5 x
i mm)

WIRE

CK

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

600-3CHAIN LINK FENCE AND GATES
SHEET 2 OF 3



NOTES:

1. SECURE DRIVE-FIT GALVANIZED CAP TO POST WITH 1/4" (6 mm) ROUND-
HEAD RIVET.

2. H DENOTES FABRIC WIDTH AND NOMINAL FENCE HEIGHT. H = 5' (1.5 m)
UNLESS OTHERWISE NOTED.

3. IF FENCE WITH TOP RAIL IS SPECIFIED, DELETE STEEL TENSION WIRE AT
TOP, AND PIPE RAILS AT INTERMEDIATE, SLOPE, END AND CORNER POSTS.
EXTEND TENSION ROD TO TOP RAIL.

4. BARBED WIRE SHALL BE USED ONLY WHEN SPECIFIED.

5. POST SPACING IS MAXIMUM 10' (3.0 m).

6. FILL CLEAR OPENINGS GREATER THAN 3" (75 mm) WITH FABRIC. FOR
OPENINGS LESS THAN 18" (450 mm), 11E FABRIC TO POSTS.

7. USE ONE POST FOR COMBINED SLOPE AND CORNER POST IF TOP OF
CHANNEL WALL IS CONSTRUCTED AS SHOWN FOR "ALTERNATE".

8. STEEL BANDS AT TENSION BARS SHALL BE 1/8" x 1" (3 x 25 mm),
MINIMUM, SPACED AT MAXIMUM 16" (400 mm).

9. SECURE TENSION WIRES TO EACH LINE POST WITH 11E WIRES.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

600-3CHAIN LINK FENCE AND GATES
SHEET 3 OF 3





3

MORTAR CAP—

#5 (#16M) CONT.
AT EACH BOND
BEAM TYP. 5EE
NOTE 14~

z

~ ~ ~
E ~ #4 @D 1$"

~, ~ ~ (#13M t~
GONT.—

f-

J

~ Q

~ ~ w
.^... U F-

#5 (#16M) CONT.
AT EACH BAND
BEAM TYP. SEE
NOTE 14 {

(L-BARS)

(150 mm)
SLOPE

2S~ CONTROL
POINT LEVEL OR

SLOPE 2:1
12° MAX
30 mm

SEE NOTE 2

ORTAR CAP

C

#5 (#16M) CONT.
AT EACH BOND
BEAM TYP. SEE t
NOTE 14

ORTAR CAR

z

A (L-BARS]

E ~ #4 ~ 18° SLOPE A

~ ~ 4~~~ ~
CONTRQL SLOPE t ¢

~'`n COUNT. 2~; POfNT CONTROL

--" LEVEL OR POINT ?~

SLOPE 2:1 ~
~F- 12° MAX

30 mm) E

cr ,-.

E ~

~

W2 SEE NOTE 2 ~2R1

~ o

SL PE ~
~
^ '~-

~M1~ MAX E~

TYPE 2 #4 CAD 1$° x n ~
(#13M ~ 450)
coN~NUOUs

DETAILS FOR DQUBLE REINFORCEMENT F oR (30o mm)
SEE REINFORCING SCHEDULES FOR READ USE NOTE 2, TYPE 3AS REQ'D

STANDARD PLANS FDR PUBLIC WORKS CONSTRUCTION

pRp~,ru~c~,hp gy TME ..STANDARD PLANP~a~~'"°R"s sr""°"R°s'"~~
GR~IBWIC COMMITTEE REINFORCED CONCRETE BLD~K WALL

1993
~ ~~ ~

REV. t996. 2005. 2OD8, 2010
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DETAILS FOR SINGLE REINFORCEMENT TYPE 3
SEE REINFORCING SCHEDULES FOR ALLOWED USE
SEE SHEET 1 FOR OTHER t71MENSIONS ~4ND DETAILS

STANQARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

601-4REINFORCED CONCRETE BLOCK 1NALL
SHEET 2 OF 6



4'-0" (1200 mm) MIN
BOND BEAM AND
REINF6RCEMENT
EXTENSION AT STEP—,

TOP OF FOOTING
ELEVATION

TYPE 1 AND 2
FQOTING SHOWN

ALL CELLS WITH VERTICAL
REINFORCEMENT AND BOND
BEAMS SHALL BE GROUTED

1 ~2" (15 mm)
EXPANSION JOINTS ~ 50`
(15 m) MAXI

WALL ELEVATION

PLACE FULL HEIGHT
REINFORCEMENT TO
MATCH VERTICAL WALL
REINFORCEMENT AT
EACH SIDE OF EXPAN510N
JQINT, CHANGE IN HEIGHT,
OR END OF 1NALL

APPROX.
FINISHED
GROUNQ

CAULKING SEALANT

PREMOLDED EXPANSION ~~2~ ~,~CONT. EACH SIDE

JOINT FILLER —~ (~5,mm)~I~

CORNER DETAIL
NOTE:
SINGLE VERTICAL REINFORCING BARS
SHALL BE CENTERED IN CELLS. DOUBLE
ROWS OF VERTICAL REINFORCING BARS
SHALL HAVE THE REINFORCEMENT
PLACED IN EACH FACE (EF).

X
a

w
~4 ~ 12"

~(~13M ~ 3(
c~

SPREAD FOOTING
TYPE 1 AND 2

STOP JOINT
f1JLL HEIGHT VERTICAL E REWFORCEMENT
BAR EACH SIDE OF JOINT c~ E EACH SIDE OF
TO MATCH VERTICAL ~ r ~n EXPANSION JOINT.
WALL REINFORCEMENT ~ SEE NOTE 13

EXPANSION JOINT DETAIL

#4 (#13M)
EACH FAC

1:1~
~' ~~N OPTIONAL
3M C~ 450) CORNER

SHAPE)
(~i00 mm}(300j{600 mm)

TRENCH FOOTING
TYPE 3

FOOTING STEP DETAILS

~~

w

O
C~

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

~~~ ~~`REINFORCED CONCRETE BL~GK WALL
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LATERAL LOAd = 15 PSF (720 Pa)

REINFORCING $ARS
STEM FOOTING

CUTOFF 'SPACING, O.C.

W1 W2 F
H f T (TYPE 1) (TYPE 2) (TYPE 3) h A B C

6'-0° 6" 12" 2'-3" 2'-3" 2'-9" 30" ~4 ~ 48°# #4 ~ 48" ~4 ~ 48"'~
(1.$ m) (150 mm}(300 mm)(fi75 mm}(675 mm~ (825 mm)(750 mm)#13M~1200'){~13M~120Qj ~13M~1200*

8'-0" 8" 1 Z" 2'-9" 2'—B" 3'-3" 3d" ~4 ~ 32"* ~4 ~ 32" ~4 ~ 32°*
t2.4 m) (200 mm)(3001 mm)($25 mm)(75U mm)(975 mm)(75d mm}(#13M~SbQ*){#13M~800) {~13M~800*)

10'-0" 8" 12" 3'-9" 3'-0" 3'-9" 30" #4 ~ 32"EF ~4 ~ 32" ~4 ~ 32"
(3.0 m) (.200 mm}(app mm}{1125 mm)(900 mm)(1125 mm)(750 mm)#13M~8QOEF)(~13M~8~0) (~13M~800)

LATERAL LOAb = 20 PSF` (960 Pa)

REINFORCING BARS
STEM. FOOTING

CUTOFF SPACING, O.C.

W1 4V2 F
H t T (TYPE 1) (TYPE 2) (TYPE 3} h A B C

6'-0" 6" 12•• 2'-9" 2'-6" 3'-3" 30" ~5 ~ 32"* #4 ~ 32" ~F ~ 32"'~
(1.8 m) (150 mm) sao mm (825 mm)(750 mm~(975 mm)(750 mm)(~161~~800*}(~13M~00) (~13M~800*)

8'—d" 8" 12° 3'-3" 3 -̀0" 3'-9'° 30" #4 ~ 32°EF ~4 ~ 32" ~4 ~ 32"
{2.4 m) (200 mm} 300 mm (975 mm)(900 mm)(1125 mm (750 mm)(~13M~SOOEF)(#13h~~00j (#13M~00)

10"-0" 8" 12" 4'-3" 3'-6" 4'-3° 42" ~5 ~ 32°EF ~4 ~ 32° ~5 ~ 32"
(3.0 m} (200 mm) 300 mm (1275 mm)(1050 mm)(1275 mm} (105b mm)(~1&M0800EF)(~13FA~6D0} (#16M~800)

LATERAL LOAd = 25 PSF (1200 Pa)

REWFORCiNG GARS
STEM FOOTI N G

CUTOFF SPACWG, O.C.

H t T (TYPE 7) (TYPE 2) (TYPE 3) h A B G

6'--0" 6" 12" 3'-0" 2'-9" 3'-6" 3Q" ~5 ~ 16'* #4 t~ 32' ~4 ~ 32°
{1.8 m) (1503 rnm) (300 mm) (900. mm) (825 mm) {105 mm) (75~ mm)(~16M~400'~) (~'131~~80{l) {~13M~+SOOj

$'-0" 8" 12" 3'-9" 3'-3'° 4'-0" 30" #4 6r 16"Ef #4 ~ 32" ~4 ~ 32"
(2.4 m) (204 mm} (300 mm) (1125 mm) (975 mm) (1200 mm){750 mm) #13~1~+FOOEF (~13M~800)(#13M~BOD)

1 D -̀0° 8" 12" 4-9" 4'—tJ" 4'-9" 50° ~5 ~ 16"EF #4 ~ 3~" #5 ~ 32"
(3.0 m} (200 mm)(300 mm)(1425 mm)(120 mm)(1425 mm~ (1250 mm) #16M~40DEF (~13M~00} (#16M0800)

NOTE

SINGLE VERTICAL REINFQRCING BARS SHALL BE CENTERED IM1I CELL.
*FOR SINGLE A—BARS IN FOUNDATION, SEE SHEET 2.
DOUBLE ROYYS OF 1~RTICAL REfNFORCING WHERE INDICATE6 SHALL BE PLACED AT EACH FACE (EF).

STANDARD PLANS FOR PUBLIC WORKS CQNSTRUCTION
STANDARD PLAN

601-4REINFQRCED CONCRETE BLOCK WALL
SHEET 4 O~ 6



DESIGN CRITERIA:

MATERIALS DESIGN DATA:

REINFDRGING STEEL ...................................................................... fy = 60 KSI (40CI MPa)

CONCRETE 28TH—DAY STRENGTH:
FOQTING ........................................................................................ f 'c = 2,500 P51 (17 MRa)

CONCRETE MASdNRY:
PARTIALLY GROUTED .................................................................. f 'm = 1,500 PSI (10 MPa)

DESIGN CQOE :................................................................................ GOVERNING BUILQIN6 CODE

DESIGN METHOD:

COI~iCRETE ....................................................................................... ULTIMATE STRENGTH METHQD
CONCRETE MASQNRY .................................................................... WORKING STRESS METHOD

FOUNDATION:

ALLOWABLE SOIL BEARING PRESSURE ...................................... 1,000 PSF (48 kPa)
ALLOWABLE LATERAL SOIL BEARING PRESSURE ..................... 100 PSF / FT 0~ DEPTH

(157 kPa / m OF QEPTH)
LATERAL SENDING RESISTANCE AT CONTACT AREA ..................... 130 PSF (6.2 kPa)

BUT NOT Tp EXCEED 0.40 X DL
SOIL DENSITY ............................................... ...... 110 PCF (1760 k9~m"3)
FACTORS OF SAFETY FOR SPREAD FOOTING (BASED ON SERVICE LOAD CONDITIONS):

OVERTURNING .............................................................................. 1..75 MINIMUM
SLIDING......................................•--................................................. L5 MINIMUM

ONE THIRD INCREASE IS ALLOWED FOR SHORT TERM LQADS.

STANDARD PLANS FQR PUBLIC WORKS GQNSTRUCTION STANDARD PLAN

~~~ -~REINFORCED CONCRETE BLOCK WALL
SHEET 5 OF 6



GENERAL N(7TES:

L CONSULT WITH LOCAL GOVERNING AGENCY FOR DETERMINATION OF LATERAL LOAQ AND
W~4LL TYPE Lf5TEL3 IN TABLES, FpR PROJECT—SPECIFIC USE.

2. DfSTANCE OF THE SOOTING FROM QESGENDWG SLOPE SHALL BE PER LATEST GOVERNING
BUILDING CODE OR PER AGENCY REQUIREMENTS..

3. SPEGIAI INSRECTION IS h10r REQUIRED FOR WALLS.

4. GROUND LINE Tp BE AT T!-iE SAME ELEVATION ON BOTH S@ES OF THE WALL. WALL SHALL
NQT BE USER Td RETAIN EARTH.

5, USE TABULAR IhdFORMATION FOR THE NEXT HIGHER H FOR INTERMEDIATE WALL HEIGHTS
THAT ARE BETWEEN THE H'S GIVEN.

6. CONCRETE SHALL B~ 500—G-2500 (295—C-17) PER SSPWC 201-1.1.2.

7. REINFORCING SHALL BE LAPPED A MINIMUM 48 6AR i71A. GRADE 60 UNLESS NOTED
OTHERWISE PER SSPWC SECTION 209-2, 3Q3-4.1.3, JOINT REINFORCING WIRE: ASTM A82.

8. ALL REWFORGED CONCRETE CONSTRUCTION SHALL BE IN ACCORDANCE WfTH
SSPWC 303..

9. FOR TYPE OF BLOCKS, BOND PATTERN AND JOINT FINISH, SEE PROJECT PLANS.

1d. ALL MAS~h1RY CONSTRUCTION TO BE IN ACCORDANCE WITH. SSPWC 303-4.

11. 'HOLLOW MASONRY UNITS...ASTM G-90. Tl''PE I. NORMAL WEIGHT UNITS.

MORTAR ...1:1 J2;~, PORTi.,AhID CEMENT —LIME —SAND RAT10, 1800 PSI (13 MPa) PER SSPWC
~oz—z.2.~.

GROUT ......1:3:2 PORTLAND CEMENT — SANQ — ̀ PEA GRAVEL RATIO, 2,000 PSI. (14 MPa) PER SSPWG
202-2.2.2.

12 PROVIDE FULL MORTAR BED AT THE BOI~f'dM OF THE FIRST COURSE AND OMIT MORTAR
BETWEEN VERTICAL JOINTS OF LOWEST EXPOSED COURSE.

13. WHEN BLOCKS ARE LAID IN STAKED 60ND, CONTINUOUS HORIZONTAL JOINT REINFORCEMENT
SPACED AT 4'-0° (120D mm) QC SHALL BE PROVIDED IN ADDITION TO THE BONd .BEAM
REINFORCEMENT RER SSPWC 303-4.1.2., LOCATE REINFORCEMENT IN JOINTS THAT ARE
APPROXIMATE MCQPOINT BETWEEN BAND BEAMS.

14. BOND BEAMS SHALL BE PLACEQ AT TOR OF WALL AND SUBSEQUENTLY SPACED NOT TO
EXCEED 4'—U" (1200 rnm) C3.C, BECDW.

15. ONLY CELLS IMTH REINFORCING BARS SHALL BE GROUTEa PER SSPWC 303-4.1.3.

16. HORIZQNTAL JOINTS SHALL BE TOOLED CONCAVE OR WEATHERED. VERTICAL JOIN7S SHALL
BE TOOLED CONCAVE OR RAKED. WEATHERED AND RAKED JOINTS ARE NOT PERMITTED
FOR SLUMPED BLOCKS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

~~~ -4REINFt~RCED CONCRETE BLt~CK WALL
SHEET 6 OF 6



FOR NARROWER ROADS,

TOTAL WIDTH 18' TO 32' SEE NOTE 1

5.5 TO 9.8 m
i' TO 16' 2" (51 mm) ~
2.75 TO 4.9 m) ~ GALV PIPE

1 4 L 1 2 L 18° 6"
(450 mm) (150 mm

~~ ~ ~ _ ~~

HINGE ~ DETAIL A I DETAIL C - ~E `° ~
ROAD E M~

DETAIL B SURFACE ''~ ~ °-
~/ / \ ~

PCC, 1 CF ~T -
(0.03 m3)

3-1 /2" ~ x 8'-0"
(89mm~x2.44m)
GALV PIPE

TYPE K REFLECTOF

•O O O•

FRONT VIEW
DETAIL A

1 /4°x2"x10~~
(6x50x250 mm)
GALV STL ROD
PLUNGER

~„
(25 mm

DETAIL D~ ~ ~
SHEET 2 1~~~)

\_/

ELEVATION

1/4" (6 mm)
°U" BOLT EA END

3/1

SIDE VIEW

~ 3/8" ~ x 3/4"
(10mm ~x20mm)
HOLD-OPEN STUD

BENT PLATE
ROD SLEEVE, GALV STL
1/8" (3 mm)

~E

PLUNGER CUP

. '.

~ ~ 6

DETAIL B

GALV PIPE

12° ~
~0 mm

GATE CATCH
L 3-1 /2"x3-1 /2"x1 /4

(89x89x6 mm)

CHAIN HOL[
"U" BAR
~ ~4~~X2~
(6x50 mm)

MARKER
BACK

~4" (6 mm)
1" BOLT EA END

SIDE VIEW

DETAIL C

~~i
~~l ~~~~ii~//~ I~

~i•~//► .

SECTION E-E

~~u

co E

~°
M

o E
~o
N
N

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

~~,~~̂ 'E° BY TME STANDARD PIPE GATE STANDARD PLAN
P~B~~ ,MKS ~~NO,~os ~N~.

GREQJBOOK CAMMITTEE
1993 FOR ACCESS ROADS C 0 n —

V L
REV. 7996, 2005, 2008

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES:

1. FOR ROADWAYS 16~-0° (4.8 m) WIDE OR LESS, USE A SINGLE GATE. PLACE THE ANGLE
CATCH ON A PERMANENT END POST.

2. PIPE SHALL BE STANDARD WEIGHT, PER AISC STANDARDS.

3. CUT THE PIPE TO PROVIDE A CLOSE FIT-UP OF THE JOINTS.

4. USE 100% PENETRATION WELDS FOR PIPE CONNECTIONS.

5. PAINT GATE WITH ONE COAT OF ALUMINUM PAINT AFTER FABRICATION.

6. GATE HINGES SHALL BE HEAVY DUN, MALLEABLE IRON OR STEEL, INDUSTRIAL SERVICE TYPE,
WITH 270' SWING.

7. TYPE K AND TYPE L MARKERS SHALL CONFORM TO STATE OF CALIFORNIA DEPARTMENT OF
TRANSPORTATION ("CALTRANS") STANDARDS. THE REFLECTORS SHALL BE FILM-TYPE.

8. SECURE NUTS AT U BOLT ENDS FROM REMOVAL BY WELDING OR PEENING
AFTER INSTALLING MARKERS.

2° 4~
CENTER POST ~, (50 mm) (~00 mm)

STOPPER
3-1 /2" (89 mm) 0 j j ~~ 2° R

~-- (50 mm) ~ ~ fig"

~~ /i I I ~ ~ ~ (3 mm)

SLEEVE I I ~ i

(89 mm ~) I I ~' ~ 5 x 12" RE-BAR 1/8° (3 mm)
~. ~ ~#15M x 300 mm) STL PLATE

~ ~.• I I .'.a aop ..-.
~~n E

Pcc a •'~ i i ~- ~ PLUNGER CUP
~..i i N~ ~ ISOMETRIC
.. u v

O ~

/, ~

♦~
'a

\\ ' ,

~~~i\ .
12°~

(300 mm ~)

DETAIL D

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

602-3STANDARD PIPE GATE
FOR ACCESS ROADS SHEET 2 OF 2



2" (51 mm~ ~ STD STL PIPE,
RAILS AND POSTS

DETAIL

-r~NOTE 5

NON—SHRINK GROUT
TOP QF WALL

END. 0~ 6"
WALL 15a mm}

E _ E-

~a ~+~
~~

2" (51 mmj ~ STO PIPE,
RAILS ""^ ̂ ^"~"

s50 mm)

SLIP ~$~JOINTS EE (46Q mm)

¢ °- ~ g~EXPANSION
~ (460 mm)

JOINT
9" MIN
2.30 mm

Mir ~ A
75 mm) ..~.~

SECTION A-A
TYPE A

~._

TYPE B B ~

RAILS PICKETS G
2" (5~ mm) ~ ~1/2" (13 mm) ~
STD PIPE STD PIPE

100 mm)

P05TS

STD PIPE OR
2" (51 mm) 4s
Ex1RA STRONG PIPE

r ~~~

C

TYPE C

ELEVATION

14"
(360 mm)

14"
(360 mm)

14"
_: (360 mm)

SECTION B-B

SECTION C-C

SEE CALIFORNIA BUILDING CODE
FOR HANDRAIL AND OTHER REQUIREMENTS
FOR HAt~QICAPPED ACCESSIBLE RAMPS OTHER
THAN CURB RAMPS

STANDARD PLANS FOR PUBLIC WORKS CQNSTRUCTION

PROLIULGATED BY 7HE STANDARD PLAN
P~B~°'"°~`S ~""°~°S'"°.~~8~ ~,M,,,~

iD93
METAL HAND RAILINGS fi0fi-4

REV. 1996, 2006, 2049, 2013
SHEET 7 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



(.460

SEE SHEET 1 FOR
Bf~TTOM RAIL, POSTS,
PICKETS, AND POST
EMBEDMENT

70P RAIL DETAILS
SHEET 3

(< 100. mm)

4" CLEAF
1 QO mm

T~`PE A TYPE C

WELD ALL AROUND—
SEE NOTE 5

T, TREAD WIDTH

12°
(305 mm)

BACK OF
I~ SCdEWALK

STAIR CURB

HANQRAIL INSTALLATION ON STAIRWAYS

SLIP JOINT DETAIL

r.
c~
z
m

c~
w

a

DRIVE—ON STEEL
END CAP

CAP DETAIL Ff~f~ RAIL END

NOTES:

1. USE TYPE C WHERE ADJACENT GRADE IS Mt?RE THAN 2'-6" (760 mm) BELOW LANDING

OR SIDEWALK FINfSHED SURFACE.

2. RAILS, POSTS, AND PICKETS SHALL BE GALVANIZED STEEL RIPE.

STANDARd PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD Pt.AN

606-4METAL HAND RAILINGS
SFfiEET 2 OF 3



FRONT

FRONT

D
I~`

X305 mm ~~~ ~~5 mm) 4
STD PIPE

fi
GRIP RAIL i p
1" (25 mm) 0
5TD PIPE

0

I.~ ~ SECTION D—D
POSTS PER ~P~ER RAIL

SHEET 1 
2~ (51 mm) 4
STQ PIPE

TOP RAIL TYPE 1

TOP RAIL TYP

1LM
(305 mm) 

GRIP RAIL

STD PIPE

FRONT ~-~i►

BRACKETS EACH 8'-Q" (2.44 m)
DR AS SHOWN ON PLANS.
MOUNT TOP BRACKET ABOVE

i —i~c

(40 mm)

1" (25 mm} ~
STD PIPE OR
APPROVED EQUAL

SECTION E—E

1-1 L~
,/ (40 mm)

wa~.~

SECTION F—F

TAP sraiR NosE. WALL—MOUNTED HANDRAIL

STANDARQ PLANS FQR PUBLIC WQRKS C4NSTRUCTIdN STANOARO PLAN

~~~-4
SHEET 3 OF 3

METAL HAND RAILINGS





LOL~ 5 ~ 32° LOAD CASE I OR II
#5 ~ ~g ~ (#16M ~ 800) PER SPPWC 617
(#16M ~ 400) GUTTER EL OR

EXPOSED ---
= FACE

Z 2" 50 mm
~ CLEAR
w

SHORT c0\

16"
(400 mm

STOP Qc —
H=8' to 12'
(2400 to
3600 mm)

•

3" (75 mm) CLEAR R=9"
(230 n

OPTIONAL KEY s

SECTION

VERTICAL
2°
300 mm)

CONSTRUC110N JOINT
d 2" (50 mm) CLEAR
r--r~2" (50 mm)

;200 mm)L

B
W

SECTION

(400 mm)

#5 (#16M)
TOTAL 8

NUMBER ABOVE SHORTOc BARS
IS DISTANCE, INCHES (mm), FROM TOP OF H=12'
FOOTING TO END OF SHORT BARS (3600 m m)

H=10'
BARS ALONG EXPOSED FACE (3000 mm)
NOT SHOWN

H=8'
(2400 mm)

H=6'
(1800 mm)

H=4'
(1200 mm) 4'-3°

3'-3" 3'-3" 
~~I 300)

16•• 8.. 8~
(400 mm) (200 mm) (200 mm

ELEVATION

SIMILAR TO CALTRANS TYPE 1 A

ORTOc

FOR cOAND SHORTOc BARS

H=6' (1800 mm) OR LESS:
NO SPLICES WITHIN 20"
(500 mm) FROM TOP OF FOOTING

H MORE THAN 6' (1800 mm):
NO SPLICES WITHIN H/4
FROM TOP OF FOOTING

200 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE REINFORCED CONCRETE STANDARD PLAN
PUBLIC WORKS STANDARDS INC

~~'B°°" °°~M'~1893 RETAINING WALL TYPE 1 61 O-3
REV. 1996, 2005, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



TABLE OF REINFORCING STEEL, DIMENSIONS AND DATA

DESIGN H 4' 6' 8' 10' 12'
(1200 mm) (1800 mm) (2400 mm) (3000 mm) (3600 mm)

W 3'-2" 4'-2" 5'-2" 6'-2" 7'-2"
(1000) (1300) (1600) (1900) (2200)

(300) (400) (500) (600) (700)

B 2'-2" 2'-10" 3'-6° 4'-2" 4'-10•,
(700) (900) (1100) (1300) (1500)

cOBARS #5 ~ 16" #5 ~ 16" #5 ~ 8` #6 ~ 8" #8 ~ 8°
(#16M ~ 400)(#16M ~ 400)(#16M ~ 200)(#19M ~ 200)(#25M ~ 200)

OBARS (#5 ~ 16°) #5 ~ 16" #5 ~ 16" #5 ~ S" #6 ~ 8°
(#16M ~ 400)(#16M ~ 400)(#16M ~ 400)(#16M ~ 200)(#19M ~ 200)

CASE I TOE PRESSURE, psf 1590 1930 2240 2550 2840
(kPa) (75) (95) (110) (125) (135)

CASE II TOE PRESSURE, psf 1060 1460 1860 2280 2700
(kPa) (50) (70) (90) (110) (130)

SEE SPPWC 617 FOR STANDARD WALL DETAILS.

METRIC REINFORCING BAR SPACING IS IN MILLIMETERS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

610-3REINFORCED CONCRETE RETAINING WALL TYPE ~
SHEET 2 OF 2



LOL
LOADING CASE I, II, OR III

>> ~ 2~ PER SPPWC 617
(292 mm)

GUTTER EL OR
O OR O TOE OF SLOPE INTERSECTION

b

#5 ~ 16°
(#16M ~ 400)

EXPOSED #5 ~ 32"

FACE (#16M ~ 800)

VERTICAL
SHORTOb

BATTER BACKFACE
z
z
c~
~ cw
0

" C AR °CLEAR
(50 mm) (50 mm)

SHORTOc

d

STOP 
CONST JOINT #5 ~ ~ 6~

~ (#16M ~ 400)
g~ 2" (50 mm)

CLEAR

#5 (#16M) TOTAL 4— ~ ~ ~

~ S2
Q E
~ E R-9~ G A G
~ ,n (230 mm) K
~r

OPTIONAL KEY

C B

W

SECTION

NOTE:

SEE SPPWC 617 FOR STANDARD WALL DETAILS.
SIMILAR TO CALTRANS TYPE 1

H 10' (3000 mm)
OR LESS

MORE THAN
10' (3000 mm)

G 8° (200 mm) 12" (300 mm)

K W/4 W/3

S1 12" (300 mm) 32" (800 mm)

S2 35 BAR DIA 45 BAR DIA

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE REINFORCED CONCRETE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.~Eaao ~30MMIT7EE RETAINING WALL TYPE 2 611— 3

REV. 1996, 2005, 2008
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TABLE OF REINFORCING STEEL DIMENSIONS AND DATA

DESI GN H 4' 6' 8' 10' 12' 14'
(1200 mm 1800 2400 (3000) 3600 4200

W 3'-2" 4'-2" 5'-2" 6'-2" 7'_2" 8,_0"
(1000) (1300) (1600) (1900) (2200) 2450

C 1'-0" 1'-4" 1'-8" 2'-0" 2'-4" 2,_8"
(300) 400 (500) 600 700 800

B 2'-2" 2'-10" 3'-6" 4~-2° 4'-10" 5'-4••
(700) 900) 1100 (1300) (1500) 1650

F 1'-4" 1'-4" 1'-4" 1'-4" 1'-4" 1'-6"
(400) (400) (400) (400) 400 450

BATTER 100:4 100:4 100:4 100:4 100:4 100:4

aOBARS — — —

Ob BARS — #5 ~ 16° #5 ~ 12°
16M ~ 400 16M ~ 300

OBARS #5 ~ 16" #5 ~ 16" #5 ~ 16" #6 ~ 14" #6 ~ 8" #8 ~ 12°
(#16M ~ 400)(#16M ~ 400)(#16M ~ 400)(#19M ~ 350)(#19M ~ 200) 25M ~ 300

OBARS #5 ~ 16" #5 ~ 16" #5 ~ 16" #5 ~ 14" #6 ~ 8" #8 ~ 12"
(#16M ~ 400)(#16M ~ 400)(#16M ~ 400)(#16M ~ 350) 16M ~ 200 25M ~ 300

w~ LOAD 1600 psf 1900 2200 2500 2800 3300
N CASE I (80 kPa) 90 (105) 120 135 160

Nw LOAD 1100 1500 2000 2300 2700 3300
~ CASE II (55) (70) 95 110 (130) (160)

o LOAD 1300 1700 2100 2500 2900 3400
~ CASE III 65) 80 100) 120 140 165

DESIGN H 16' 18' 20' 22' 24' 26'
4800 5500 6100 6700 7300 7900

W 9'-0" 10'-0" 11'-0" 12'-0° 13'-3" 14'-3"
2750 3050 3350 3700 4050 4350

C 3'-0" 3'-4" 3'-8" 4'-0° 4'-5" 4'-9"
900 1000 1100 1200 1350 1450

B 6'-0" 6'-8" 7'-4" 8'-0" 8'-10" 9'-6"
1850 2050 2250 2500 2700 2900

F 1'-6" 1'-6" 1'-6" 1'-8" 1'-10" 2'-2"
450 450 450 500 550 650

BATTER 100:4 100:4 100:4 100:4 100:5 100:6

aOBARS — — #5 ~ 28" #5 ~ 32° #5 ~ 28" #5 ~ 12"
16M ~ 700 16M ~ 800 16M ~ 700 16M ~ 300

O BARS #5 ~ 12° #6 ~ 16" #8 ~ 14" #8 ~ 16" #8 ~ 14" #8 ~ 12"
16M ~ 300 19M ~ 400 25M ~ 350 25M ~ 400 25M ~ 350 25M ~ 300

OBARS #9 ~ 12" #9 ~ 8" #9 ~ 7" #11 ~ 8" #11 ~ 7" #11 ~ 6"
29M ~ 300 29M ~ 200 29M ~ 175 (#36M ~ 200 36M ~ 175 36M ~ 150

OBARS #9 ~ 12" #9 ~ 8" #8 ~ 7" #11 ~ 8" #11 ~ 7" #11 ~ 6°
29M ~ 300 (#29M ~ 200)(#29M ~ 175) (#36M ~ 200)(#36M ~ 175) (#36M ~ 150)

~ LOAD 3500 psf 4000 4300 4600 4900 5300
~ CASE I 450 kPa 450 205 220 235 255

w LOAD 3600 4200 4700 5500 5900 6500
~a CASE II 175 200 225 265 285 310

o LOAD 3800 4300 4800 5400 5800 6500 psf
~— CASE III 180 205 230 260 280 310 kPa
METRIC REINFORCING BAR SPACING IS IN MILLIMETERS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

611-3REINFORCED CONCRETE
RETAINING WALL TYPE 2 SHEET 3 OF 3





LOL LOADING CASE IV
~ ~ 1 2" PER SPPWC 617
(292 mm)

I~ ~I GUTTER ELEVATION OR

#5 ~ 32"
(#16M ~ 800) 2° (50 mm) CLEAR

SHORTO

#5 ~ 16" I BATTER BACKFACE(#16M ~ 400)

VERTICAL EXPOSED b
FACE

SHORTQb
2" (50 mm) CLEAR

CONSTRUCTION

STOP c JOINT 2" (50 mm)•
S2 CLEAR

STOP( 5 ~ 16"
T ~ ~#16M ~ 400)

R
=9"

(230 mm)

3" (75 mm) — S~ 5 (#16M) I G

CLEAR TOTAL 4
OPTIONAL KEY

W

SECTION

SIMILAR TO CALTRANS TYPE 2

B

E

NOTE:

SEE SPPWC 617 FOR STANDARD WALL DETAILS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLIC WORKS STANDARDS INC. REINFORCED CONCRETE

STANDARD PLAN

GREENBO ~~.M~~ RETAINING WALL TYPE 3 612- 3
REV. 1996, 2005, 2009

SHEET 1 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION
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LOL LOADING CASE I, II OR IV
gyp" PER STANDARD PLAN 617

250 mm)
I*+,I GUTTER ELEVATION OR

#5 ~ 32"
(#16M ~ 800) 2" (50 mm) CLEAR

(~13M) PER SHE~72

~~bq,pp~(~~ g~ BATTER BACKFACE ~
c~

VERTICAL EXPOSED w
.FACE o

2" (50 mm) CLEAR
a

CONSTRUCTION
JOINT

STOP a
Si b

SEE FORESLOPE ~~" g"
DETAIL, SHEET 2 (300 mm ~

~~~\

(150 mm)

r2° (54 mm) CLEAR

5 ~+ 16"
{#16M ~ 400. I (# 6M ~~4D0 ~

3" (75 mm)— ~ 180' HOOK, EXCEPT
CLEAR 

OPTIONAL KE ~ Q mm 9~' HOOK FOR CASE II LOADING
? ~n-~ H=iz' (3soo mma

G G w 2

W

SECTION

NOTES:

FOR H LT 8` (240D mm} S1 = C-2" {S1 = C-50 mm)
NO SIMILAR GALTRANS TYPE FOR H GE S' (2400 mm) S1 = W/3

SEE SPPWG 817 FOR STANDARD WALL DETAILS.

STANDARD PLANS F"OR PUBLIC WORKS CQNSTRUCTION

PR~tULGATED BY THE
PlJB1JC REINFORCED C ONRETE STANDARD PLAN

WORKS STANDARQS lNC.
6REENBOOK COMM~TIEE

i9ea RETAINING WALL TYPE 4 613- 4
REK 1993, 2D1D

SHEET 1 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



FILL RER STQ PLAN 617
J
(J? 2

~~~ ~~~
S

5' {150a mm} M1N
FOR H=6' (1800 mm~

FORESLOPE a~ ̀ ~~SS' (2400 mm) MIN
FOR H MORE THAN
6' (1800 rr~m)

NUMBER ABOVE BAR SHQUYS H=12' (360 mm)

QISTANGE, INCHES (mm), FROM TOP
QF FOi7TING TO END (iF BAR. H=10' (3Q00 mm} ~t4 (~13M)

H=8' (240Q mm~ '-6
BARS ALONG EXPOSER FACE (2000
NOT SHOWN 

H=6' (180 mm) (1600)

~I4"-3(' 4'-3H=4' (12D0 mm) 3 —7" 1 0) 1 00
(1100) ~a

Q

LAP #4 (#13M) BARS BY
18" (450 mm) WITH
(~a BARS

LOAD 18" 15" 7 1 2" 6 3 4" 5 3 4"
EASE I (450 mm~ (380 mm) (190 rnm) (170 mm) (145 mm)

LOAD 18" 141 2" 8" 6" 5"
CASE II (45q mm) (370 mm) (2Q0 mm) (1501 mm) (1.25 mm)

ELEVATION

STANDARD PLANS FOR PUBLIC WORKS CQNSTRU~TI(?N STANDAf~D PLAN

613— 4REINFORCED CONCRETE
RETAINING WALL TYPE 4 SHEET ~ of
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LOL LOADING CASE I, II OR IV
gyp" PER STANDARD PLAN 617-2

(250 mm)
n GUTTER ELEVAl10N OR

#4 (#13M) PER SHEET 2

#5 ~ 32"
(#16M ~ 800) 2" (50 mm) CLEAR

#5 ~ 16"
(#16M ~ 400) BATTER BACKFACE

VERTICAL EXPOSED a
FACE

2" (50 mm) CLEAR

SEE FORESLOPE DETAIL, 
CONSTRUCTION JOINT

SHEET 2 6., C

(150 mm ~ 2" CLEAR
(50 mm)

180' HOOK,
BUT 90' HOOK FOR R_9~
H=10' TO 12' ~
(3000 TO 3600 mm) 

(230 mm)

CLEAR OPTIONAL (#16M ~ 400)
KEY ~ ~ ~

W 2
W

SECTION

NOTE:

SEE SPPWC 617 FOR STANDARD WALL DETAILS.

NO SIMILAR CALTRANS TYPE

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLIC WORKS STANDARDS ING REINFORCED CONCRETE

STANDARD PLAN

~~'B° s~°~"'~ RETAINING WALL TYPE 5 614— 3
REV. 1996, 2005, 2009

SHEET 1 OF 3USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



FILL PER STD PLAN 61

wW
~~
O
J Z
(n 2

FORESLOPE

5' (1500 mm) MIN
FOR H=6' (1800 mm)
OR LESS

8' (2400 mm) MIN
FOR H MORE THAN
6' (1800 mm)

H=12' (3600 mm)

NUMBER ABOVE BAR IS
DISTANCE, INCHES (m m), FROM TOP OF H=10' (3D00 mm) 

#4 (#13M)FOOTING TO TOP OF BAR

H=8~ (2400 mm

BARS ALONG EXPOSED FACE
NOT SHOWN H=6' (1800 mm

H=4' (1200 mm) I 2,_9„

(840)

7'-:
(220C

5'-3' ~
1600)

F~ - -. ~11,9i

LOAD 18" 12" 9" 7" 7 1 4'
CASE I OR II (450 mm) (300 mm) (225 mm) (180 mm) (185 mm)

LOAD 18° 12" 5 1 4" 6 1 4° 6 1 2"
CASE IV (450 mm) (300 mm) (135 mm) (160 mm) (165 mm)

ELEVATION

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

614- 3REINFORCED CON CRETE
RETAINING WALL TYPE 5 SHEET 2 OF 3
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LOL
LOADING CASE I, II, III OR IV
PER SPPWC 617

(292 m m) GUTTER EL OR TOE OF
SLOPE INTERSEC110N

2" (50 mm) CLEAR
2" (50 mm) CLEAR

#5 ~ 32" (#16M ~ 80

Oa BARS BATTER BACKFACE

EXPOSED 
SHORTOa BARS

FACE b BARS =

#5 ~ 16~~ ~ FOOLING

(#16M ~ 400) 2" (50 mm) CLEAR

CONSTRUCTION JOINT

`~ ~

3" (75 mm) CLEAR g" (200 mm) FOR H=10' (3000 mm)
OR LESS

OPTIONAL KEY— 12" (300 mm) FOR H=12' (3600 mm)

SECTION

NUMBER ABOVE SHORT(a~
BARS IS DISTANCE, INCAS (mm), FROM
TOP OF FOOTING TO H=12' (3600 mm
END OF BARS

H=10' (3000 mm)
BARS ALONG EXPOSED
FACE NOT SHOWN 

H=8' (2400 mm) I 4'-6

3'-6" 
~~400)

H=6' (1800 mm 13'-3'1 I(~ 11~ ~ )I

H=4' (1200 mm

iiii

8" 6" 5~
~s° X200) (i5o) (i25)(400)

ELEVATION
SIMILAR TO CALTRANS TYPE 5

ORT Oa BARS

AT aOAND SHORT aOBARS:

FOR H = 6' (1800 mm) OR LESS,
NO SPLICES WITHIN 20" (500 mm)
FROM TOP OF FOOTING.

FOR H MORE THAN 6' (1800 mm),
NO SPLICES WITHIN H/4 FROM
TOP OF FOOTING.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROtAULGAIED BY THE REINFORCED CONCRETE STANDARD PLAN
PUBLIC WORKS STANDARDS INC.

GREENBOq( COMMITTEE
1884 RETAINING WALL TYPE 6 615- 4

REV. 1991, 1998, 2005, 2008

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



TABLE OF REINFORCING STEEL, DIMENSIONS AND DATA

DESIGN H 4' 6' 8' 10' 12'
(1200 mm) (1800) (2400) (3000) (3600)

W 4'-0" 5'-0" 6'-6" 8'-0" 9'-6"
(1250) (1550) (2000) (2450) (2900)

F 16" 16" 18" 18" 22"
(400) (400) (450) (450) (550)

BATTER NONE NONE NONE 100:3 100:6

a BARS #5 ~ 16" #5 ~ 16" #5 ~ 16" #5 ~ 12" #5 ~ 10,•
(#16M ~ 400)(#16M ~ 400)(#16M ~ 400)(#16M ~ 300)(#16M ~ 250)

SHORT a BARS #5 ~ 16" #5 ~ 12" #5 ~ 10"
(#16M ~ 400)(#16M ~ 300)(#16M ~ 250)

b BARS #5 ~ 16" #5 ~ 16" #5 ~ 8" #5 ~ 6" #5 ~ 5°
(#16M ~ 400)(#16M ~ 400)(#16M ~ 200)(#16M ~ 150)(#16M ~ 125)

CASE I psf 1600 2200 2500 3000 3500
(kPa) (80) (105) (120) (145) (170)

~ CASE II psf 1500 2100 2700 3400 4100
wN (kPa) (75) (100) (130) (165) (195)

°,N,., CASE III psf 1600 2300 2900 3800 4400
~ (kPa) (80) (110) (140) (185) (210)

CASE IV psf 2000 3200 4200 5300 6500
(kPa) (95) (155) (200) (255) (310)

1. SEE SPPWC 617 FOR STANDARD WALL DETAILS.

2. METRIC REINFORCING BAR SPACING IS IN MILLIMETERS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

615-4REINFORCED CONCRETE
RETAINING WALL TYPE 6 SHEET 2 OF 2



DESIGN LOADING
CASE I OR II PER
SPPWC 617

J J

0 2" MIN
(50 mm)

PCC STEM

TOE OF SLOPE
INTERSECTION

#5 ~ 
16.. d

(#16M ~ 400) Q

75 8" ~~
(194 mm) ° ~ SEE SPPWC 617,

~ M EXCEPT CONTINUOUS
~ PERVIOUS BACKFILL

k NOT REQUIRED

#5 ~ 16" g^ a„
(#16M ~ 400) (200 mm) (200 mm) e

d #5 (#16M)
TOTAL 5

6"
(1 0 mm) 6~~

W2 W 150 mm

W

TYPE 7 A TYPE 7 B

AT(d~BARS, NO SPLICES WITHIN
20"~~500 mm) FROM TOP OF FOOTING

NOTES:

1. SEE SPPWC 617 FOR STANDARD WALL DETAILS.

2. METRIC REINFORCING BAR SPACING IS IN MILLIMETERS.

SIMILAR TO CALTRANS TYPE 6

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE REINFORCED CONCRETE
STANDARD PLAN

PUBLIC WORKS STANDARDS ING
GREENBOOK COMMITTEE

1983 RETAINING WALL TYPE 7 616 - 3
REV. 1996, 2005, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



TYPE 7A WALL

DESIGN H 3'-4" 4'-0" 4'-8" 5"-4" 6'-0"
(1020 mm) (1220) (1420} 1630 (1830)

W 3'-2" 3'-6" 3'-10" 4~-2" 4~-6"
(1OD0) (1100) (1200) (13Q0) (1400

dOBARS #5 ~ 15° #5 ~ 15" #5 ~ 15" #5 ~ 15" #5 ~ 12"
#1.6M ~ 375)(#16M ~ 375)(#16M C~ 375)(#16M ~ 375)(#16M ~ 300)

TYPE 7B WALL

DESIGN H 3'-4" 4'-0" 4'-8" 5'-4" 6'—a"
(1020 mm) (1220) (1420) (1630) (1830)

W 2~-8" 3'-0" 3'-4" 3'-8° 4"-0"
(850) (950) (1050) (1750) (1250)

dOBARS #5 ~ 15" #5 ~ 15° #5 ~ 15" #5 ~ 15" #5 ~ 12"
(~16M C~ 375)(~16M ~ 375)(~16M ~ 375)(#1BM ~ 375),(#16M ~ 30D)

Oe BARS {#5 C~ 15") #5 ~ 15" #5 ~ 15" #5 ~ 15" #5 ~ 12"
(#16M ~ .375)(#16M ~ 375)(#16M ~ 375j(#16M ~ 375){#16M ~ 300)

STANDARD PLANS FOR RUBLIC WORKS CONSTRUCTION
STANDARD PLAN

616-3REINFORCED CONCRETE
RETAINING WALL TYPE 7 SHEET 2 OF 2



1~ 
~m ~3pp~ 

.

3~~~ ~ ~~ mrn)

PARABOLIC

~~v~~

VERTICAL CURVE AT TOP OF
WALL SLOPE CHANGE

USE WHERE SHOWN ON THE PLANS

12" MIN
300 mm

6"
(150 mm)

AFTER REMOVING WALL
WALL FORMS AND
BEFORE BACKFILLING
BEHIND WALL, BACKFILL
TO PREVENT PONDING.—

18'" M I N
(450 mm

PLACE TOE PCC AGAINST
UNDISTURBED MATERIAL
EXCEPT AS PERMITTED

EXPANSION JOINT BY THE ENGINEER —

IF REQUIRED

~5 ~ 16" (#16M ~ 400)

_#5 24~" i 600 mm)

(#16M ~ ~ 400)

FOOTING STEP

LOL

300 mm)

mm)

WATERSTOP
WHEN REQUIRED

~ FG

~C/~vn~r/~KA

6"
150 mm)

z
c~

WEEP HOLE & o
BACKFILL PER
DETAIL, SHEET 3

\ 3" (75 mm)
HOLES, 15'
(4500 mm) OC

DESIGN AND DRAINAGE

OFFSET = 
200VERTICAL LOL

STEM AS I
CONSTRUCTED

APPROXIMATE WALL

OFFSET VALUES
VALUES FOR OFFSETING FORMS WILL BE

DETERMINED BY THE ENGINEER

OP110NAL FOOLING LINE _

B W
LAYOUT LINE

— ~ — —
C

TYPICAL FOOTING LAYOUT

SIMILAR TO CALTRANS STD PLANS BO-3, B3-8 AND B3-9

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE
PUBLIC WORKS STANDARDS INC. REINFORCED CONCRETE

STANDARD PLAN

GREENBOd( COAIMIT7EE
7983 RETAINING WALL DETAILS 617-3

REV. 1996, 2005, 2009

SHEET 1 OF 8USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



•-
•~ -.

yy

DESIGN LOADING CASES

240 psf (11.5 kPa)
SURCHARGE

E

CASE III ~°

DESIGN CONDITIONS:

DESIGN H MAY BE EXCEEDED BY 6" (150 mm) BEFORE USING VALUES SHOWN FOR NEXT GREATER H.

SPECIAL FOOLING DESIGN IS REQUIRED WHERE FOUNDATION MATERIAL IS INCAPABLE OF SUPPORTING
TOE PRESSURES SHOWN ON WALL STANDARD PLANS.

RETURN WALL NOT REQUIRED IF NOT SHOWN ON PLANS.

DESIGN DATA:

f~ = 1,300 psi (10 MPa) f~ = 3,250 psi (25 MPa) fs = 24 ksi (168 MPa)

n = 10 SOIL WEIGHT = 120 pcf (19 kN/m3)

240 psf (11.5 kPa) SURCHARGE:

EQUIVALENT FLUID PRESSURE _

36 psf/ft (5.6 kPa/m) MAXIMUM FOR DETERMINATION OF TOE PRESSURE.

27 psf/ft (4.2 kPa/m) MINIMUM FOR DETERMINAl10N OF HEEL PRESSURE.

EARTH PRESSURES FOR 1:2 UNLIMITED SLOPE, 1:1.5 SLOPE, AND 1:1.5 UNLIMITED SLOPE
DETERMINED FROM RANKINE'S FORMULA WITH 0 = 33'42'.

CUT OR BUTT EVERY OTHER FRONT JOINT MAY BE FORMED WITH

FACE HORIZONTAL BAR AT ~/8~ (3 mm) HARDBOARD AND CUT

WEAKENED PLANE JOINT BACK TO THE ROOT OF THE CHAMFER
ON THE EXPOSED FACE.

(38 mm `~~'~'.•~ '~ ' `4' CHAMFER.. 
.1~a,.

SEE DETAIL A (3 mm)

SECTION DETAIL A

WEAKENED PLANE JOINT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

617-3REINFORCED CONCRETE
RETAINING WALL DETAILS SHEET 2 OF 8



96~ MAX

EXPANSION 29'2 m

JOINT ~ TOP OF WALL

WEEP HOLE

12" MIN 24' MAX
(300 mm 7.3 m TOP OF FO~11NG

WALL EXPANSION JOINTS
AND WEAKENED PLANES

5 (#16M) 45' MAX

• ~'~•
I~A.I

0

WEAKENED
PLANE JOIhiT

.EXPANSION
JOINT

LIMITS OF SPECIAL REINF
STANDARD VERTICAL REINF A A A STANDARD VERTICAL REINF

STANDARD VERTICAL REINF
ABOVE AND BELOW ARS: TOTAL 2, BACK FACE ONLY
OPENING (BOTH FACES) x(A+36") [#19Mx(A+900 mm)]

NOTE 1 NOTE 1
m BARS: TOTAL 4
~~k BARS - _ #8x(A+48") [2-#25Mx(A+1200 mm)]

mm) ~ q ~/\ OMIT(k~AND (m~BARS FOR A LESS THAN

#5 (
#16M)~3~0

TOTAL 6 -7 ~__L

12" (30Q mm).

r
---

2-#8 yx

TOTAL~O

WEAKENED PLANE mO BARS
90'

RETAINING WALL UTILITY OPENING
MAX SIZE OF OPENING A=48" (1200 mm)

1. STANDARD VERTICAL REINFORCEMENT PLUS ADDITIONAL VERTICAL BARS MATCHING SIZE AND
NUMBER OF BARS CUT BY THE OPENING. PLACE HALF ON EACH SIDE. EXTEND THE AQDITfONAL
BARS INTO THE FOOTING THE SAME AS THE OTHER VERTICAL WALL REINFORCEMENT AND TO A
MINIMUM OF 60 BAR DIAMETERS ABOVE THE TOP OF UTILITY OPENING [F WALL HEIGHT PERMITS..
BUNDLE BARS AS REQUIRED.

2. HORIZONTAL REINFORCEMENT IS STANDARD EXCEPT AS SHOWN.

3. ALL REINFORCEMENT SHALL CLEAR OPENING BY 2" (50 mm) MIN.

4. ADJUST EXPANSION JOINT LOCATIONS TD FALL OUTSIDE THE LIMITS. OF SPECIAL REINFORCING.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

617-3
SHEET 3 OF 8

REINFORCED CONCRETE
RETAIhJING WALL DETAILS



ELEVATION

~~ SEE NOTE A

FINISHED GRADE

900 mm)

—SEE NOTE D
12"

s (300 mm)

i SEE NOTE B

SEE NOTE C

WEEP HOLE AND PERVIOUS BACKFILL

NOTES

A. 4" (100 mm) DIA DRAINS EACH 25' (7.6 m) MAX. FOR WALLS ADJACENT TO SIDEWALKS
OR CURBS, PROVIDE CURB DRAINS PER SPPWC 150 OR 151. PLACE EXPOSED WALL DRAINS
AT LEAST 3" (75 mm) ABOVE FINISHED GRADE.

B. ALUMINUM OR GALV STEEL WIRE MESH HARDWARE CLOTH, WIRES 0.03" (0.64 mm) DIA. EACH
1 /4" (6 mm). ANCHOR FIRMLY TO BACKFACE.

C. 1 CF (0.03 m3) PERVIOUS BACKFILL MATERIAL IN NONWOVEN FILTER FABRIC, SECURELY TIED.

D. PERVIOUS BACKFILL MATERIAL CONTINUOUS BEHIND RETAINING WALL.

(13 mm) PREMOLDED
WSION JOINT FILLER

WATERSTOP

3/4" (20 mm) CHAMFER

1/2 WALL THICKNESS, FRONT FACE OF WALL

6" (150 mm) MAX

WALL EXPANSION JOINT

2 1/4" MIN
(60 mm)

1 2° MIN
1 /2" t 13 m m
(13 mm)\ —

2~ —
(50 mm) ~

#3 (#10M)
BAR ~" (25 mm

BONDING STRIP)

1/8" (3 mm)
MIN THICK

SEAL BETWEEN
FILLER AND
WATERSTOP

.WATERSTOP

(,S mm

R=1 /16"
(1.6 mm)

WATERSTOP

(#10M)
BAR

WATERSTOP NOTES:

1. HOLES PERMITTED IN THE OUTER 1/2" (13 mm) OF THE WEB FOR WIRE, RINGS, ETC. TIE WEB TO
#3 (#10M) REBARS EACH 16" (400 mm) MAX TO SUPPORT THE WATERSTOP IN POSITION DURING
PCC PLACEMENT OR SUBMIT ALTERNATIVE TO ENGINEER FOR APPROVAL.

2. WATERSTOP SHALL HAVE 5 OR MORE PAIRS OF RAISED RIBS TO PROVIDE 0.1 SQ IN (65 mm2)
MINIMUM RIB CROSS—SECTION AREA ON EACH HALF OF THE WATERSTOP

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

617-3REINFORCED CONCRETE
RETAINING WALL DETAILS SHEET 4 OF 8



10"
(250 mm

10"
(250 m

COL

~s

/n
APPROXIMATE F~

- _~

RETURN WALL

LOLL

WALL DRAINAGE
WHERE GUTTER NOT REQUIRED

PLAN-OFFSET WALL PLAN-CONTINUOUS WALL

.DRAIN THROUGH RETURN WALL

~ FL

TOP OF WALL

SECTION A—A

RETURN WALL

TOP QF WALL

RETURN WALL
~ ~

12" ~ CURB DRAIN .PER
(30Q mm) SPPWC 150. OR 1 S1

TRANSITION

MIN 4" (100 mm} PLASTIC PIPE

CURB DRAIN AREA SHALL BE AT LEAST THAT
WALL GUTTER OUTLET 0~ PIPE FROM WALL GUTTER

TO FACE OF WALL WALL GUTTER OUTLET TO CURB

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDAR6 PLAN

617-3
SHEET 5 OF B

REINFORCED CONCRETE
RETAINING WALL DETAILS



24~ z 3"x12° (75 x 300 mm) OVERFLOW
~~00 mm) ~ SCUPPER WHERE SHOWN

z E 
5" ~ ON PLANS

~ E 75 mm (125 mm) ~ 3~~

S~~p T °o (3002mm) 
o GRATE (50 mm) (75 mm)

F ~v 2u v

q
`s Sp (50 mm) ~

(25 mm) ~ PLASTIC PIPE

E ~ >
°~g WALL DRAIN DETAIL

GUTTER
`~ 4" ELEVATION

(100 mm)

TYPICAL GUTTER DETAIL

6°x14" (150 x 350 mm) STD PIPE

6-3/4"x10" (20 x 250 mm)
SLOTS IN PIPE,

~ EQUALLY SPACED
5 x 7" REINF - ~
#16M x 175 mm) ~ N
TACK WELD TO TOP OF PIPE;
END FLUSH WITH PIPE

3" 75 mm
RECESS FOR PIPE

- GRATE DETAIL
1" MIN ~' ~ SIZE TO FIT STANDARD HUBS

25 mm

12" MIN ~-PLASTIC PIPE
300 mm)

WALL DRAIN WITH PIPE DOME

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

617-3REINFORCED CONCRETE
RETAINING WALL DETAILS SHEET 6 OF 8



.-.
E
E

k 0
#5 J~ c°v ~ 

12..

(#16M 24~ v ~ 300) RET WALL
~ .-. (600 mm) REINF
E ~

fco o #5 ~ ~ ~ 12"

M ~
(#16M o ~ 300)

(# 6M 4 ~. ~ 400) v 3

(600 mm)
RET WALL 1 (75 mm)

'~
E

REINF (300 mm)
#5 (#16M) EXPANSION JOIN

(# 6M~N oo ~ 400) #5 (#16M) #5 ~ ~ 16"
TOTAL 3 +12"

co TOTAL 3 (#16M~ a ~ 400)
(300 mm)

12~~ (~16M X6400) ~ *OMIT WHEN EXPANSION JOINT
(300 mm) IS NOT REQUIRED

FG
NEAR SIDE

PLAN
RETURN WALL TYPE "D"

2-#5 (#16M) ~~

FG
NEAR SID

OF WALL, LEVEL
36' LOL

900 m )

— — - 2-#5 (#16M)
TOTAL 4

~ — ~I-

L_1~_

~-~-

ELEVATION

RETURN WALL TYPE "D"
USE WHERE H=6' (1800 mm)

OR LESS

METRIC REINFORCING BAR
SPACING IS IN MILLIMETERS

PLAN
RETURN WALL TYPE "A°

~TOP OF WALL, LEVEL
~ ~ L = 14' MAXI ., ,~~

'5 ~ 16"
#16M ~ 400)

ELEVATION

RETURN WALL TYPE "A"
USE WHERE H=8' (2400 mm) OR LESS

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

617-3REINFORCED CONCRETE
RETAINING WALL DETAILS SHEET 7 OF 8



.-.
E

IN Q
#5 Jr' ~ C~ 12"
(#16M 24" " ~ 32E

(600 mm)

E ~ 12"
(#19M ~ °o ~ 325

(300 mm

(300 mm
EXP JT

2-#5 (#16M)

FG
NEAR SIDE-~

18" MIN
450 mm

(75 mm
5' MAX
1500 mm

E
E

~RET WALL #~ ,~`~ N ~ 16" .REWF (#~6M 24~ ~@ 400j
(600 ̂ m)

#5 t#~s~) ~#~sM~ ~ ~ 400)
TOTAL 3(30C? mm)

#5 ~~~16" E
#16M ~ CAD 400) ~5 ~ ~ ~ 76"

~ (#16M o t~ 400)
v ~

*OMIT WHEN EXPANSION JOINT
IS NOT REQUIRED

PLAN
RETURN WALL TYPE "8"

TOP OF WALL, LEVEL

mm)

t- ~ '-t~ -I-'-

~
~'1S

I
~ 'f='

I I~-

-~- —~— -
-~ -1-~- -

N

_I _
7~

I I 
I~T -I

i2" MIN OFFSET
300 mm 

6' MAX
1800 mm

LOL

ELEVATION

RETURN WALL TYPE "B"
USE AT QFFSET WALLS WHERE
H=10' (3D00 mm) OR MORE

METRIC REWFORCING BAR
SPACING IS IN MILLIMETERS

'FRET WALL
i~ REINF

,~5 {#16M)
TOTAL 3

*3°
(75 mm)

XP JT
2„

(300 mm)

PLAN
RETURN WALL TYPE "C"

2-#5 (#16M) ~~ L 10` MAX
(3000 mm) LPL

~/' A1CAD CII1C

~5 C~9 16'~
6M C~ 400)

ELEVATIOM1J

RETURN WALL TYPE °` C"
.USE AT STRAIGHT WALLS WHERE

H=10' {3000 mmj QR MQRE

~ ~.

00)

STAND,~#RD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

617-3REINFORCED CONCRETE
RETAINING WALL DETAILS BEET 8 OF $



#5
TO

JI
0
J

2-#5 (#16M)f
BUNDLED

#5 (#16M)~

7 5 8"
E (194 mm
z E
~ 0 2-#5 (#16M)~
- o
N~ #5 (#16M)~

#5 ~ 16" 11 5 8..

(#16M ~ 400}~~5 mm

~I t a ~
~n J E
N ~ ~

v M v

2° (50 mm) CEMENT
MORTAR CAP

—MASONRY
STEM

CLEAR
mm

J a

LOADING CASE I OR II
PER SPPWC 617

J
0
J

(194 mm)

2-#5 (#16M)—
~

°o
2~~ ~

LEAK ~ E
~~

~ BUNDLED

"'ao

FINISHED GRADE

`J

~
~

_

E
E
N

~~, m #5 ~ 16"

E 6~~ OPTIONAL
E 150 mm) KEY

CO O ~ W 2
u

' MIN
DO mm

(#16M ~ 400 
(200 mm)

1 1 2"
(40 mm)

W

TYPE A

GUARDRAIL
WHERE REQUIRED

J

J

NO SPLICES ALLOWED
IN aO,Qb OR cOBARS

F- W -i

SIMILAR TO CALTRANS TYPE 6

W

~~~

(#16M)
TAL 5

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY THE STANDARD PLAN
P~B~° "~"S ~""°,~°5'"°.

GREENBOOK COMMITTEE
1993

MASONRY RETAINING WALL C ~ Q
V Q

REV. 1996, 2005, 2008
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 3



FINISHED GR
FRONT FACE

CEMENT MORTAR

H=3'-4" (1020 mm)

i ~

H=4'-8" (1420 mm'

i i i

H=6'-0"
(1830 mm)

EXPANSION JOINT
EA 100' (30 m) MAX

i i

16" EXTEND CAULKING
(406 mm 6" (150 mm) BELOW

FINISHED GRADE
OMIT MORTAR FROM VERTICAL JOINT IN FIRST COURSE ABOVE FINISHED
GRADE AT 2'-8" (813 mm) CENTERS FOR WEEP HOLES. FILL ALL CELLS WITH GROUT.

FINISHED
GRADE,
FRONT
FACE

1/4" (6 mm) PREMOLDED
EXPANSION JOINT FILLER

I.HULI~IIV U- - I MIIV

(25 mm)

SECTION A-A

H=6~-0" H=4'-8" H=3'-2°
(1830 mm) 1420 mm (1020 mm)

~' \ ~

#5 ~#~6M) ~~ 
E

-J N O

#5 ~ 12 
24a o

~~

(#16M ~ 300) 
600 mm) ̀~

ELEVATION

FOOTING STEP DETAILS

~ LOL
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TYPE A WALL

DESIGN H 3'-4" 4'-0" 4'-8" 5'-4" 6'-0"
(1020) (1220) (1420) (1630) (1830)

W 3'-2" 3'-6" 3'-10" 4'-2" 4'-6°
(1000 mm) (1100) (1200) (1300) (1400)

aOBARS #5 ~ 16" #5 ~ 16"
(#16M ~ 406)(#16M ~ 406)

bOBARS #5 ~ 16" #5 ~ 16"
(#16M ~ 406)(#16M ~ 406)

OBARS #5 ~ 16" #5 ~ 16" #5 ~ 16"
(#16M ~ 406)(#16M ~ 406)(#16M ~ 406)

TYPE B WALL

DESIGN H 3'-4" 4'-0" 4'—S" 5'-4" 6'-0"
(1020 mm) (1220) (1420) (1630) (1830)

W 2'-8" 3'-0" 3'-4" 3'-8" 4'-0"
(850) (950) (1050) (1150) (1250)

aOBARS #5 ~ 15" #5 ~ 15"
(#16M ~ 375)(#16M ~ 375)

OBARS #5 ~ 15" #5 ~ 15"
(#16M ~ 375)(#16M ~ 375)

c BARS #5 ~ 15" #5 ~ 15" #5 ~ 15"
(#16M ~ 375)(#16M ~ 375)(#16M ~ 375)

e BARS #5 ~ 15" #5 ~ 15" #5 ~ 15" #5 ~ 15" #5 ~ 12"
(#16M ~ 375)(#16M ~ 375)(#16M ~ 375)(#16M ~ 375)(#16M ~ 300)

DESIGN DATA (SEE SPPWC 617 FOR PCC, STEEL, AND OTHER SOIL DATA)

fm = 500 psi (3.5 MPa) f'm = 1500 psi (10.5 MPa)

REQUIRED SOIL BEARING CAPACITY 2000 psf (95 kPa)

1►[~~1~~

1. SEE SPPWC 617 FOR STANDARD WALL DETAILS.

2. METRIC REINFORCING BAR SPACING IS IN MILLIMETERS.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

618-3MASONRY RETAINING WALL
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DETAIL OF STRECHER
1/2' (13 mm) GAP TO BE AWNTAINm
UNT1L BACKFlLL IS COAIPLEfED
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TYPE A TYPE B
WALLS 9'-8" (2.95 m) OR LESS IN HEIGHT WALLS BETWEEN 10'-7" (3.23 m)

AND 15'-2" (4.62 m) IN HEIGHT
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NAXINUAI EAIBANKAIEM ~~ ~.ROADW
UNSUPPORTED SLOPE E = GRADE
HEIGHT AT ~ ~, o ~
FND OF WALL 6'_n•

~10'x6'x10' 254 x 152 x 254 mm)
BLOCKS AT D OF
EACH FOUNDATION SfftEfCHQt

WALL LAYOUT DETAILS 
GR~ADEAY ~

S

E~IBANIOJQQT ~ E 3SLOPE\ E_
LV p~

~p ~_ • "~L~ ro ~_ '83 ~ 
11'-6' 3S1 m) E vri

~E I _ =-_ 
"~ 

12'-5' J78 m) ̂  x

E _~ ~ ~ ~ 13'-4. 4.OG m " 
'Nd

ro

(1.27•m~ ~ ~ ti ~~~_ 14-3' 1,3y m) N x

,~ ,. m .
''°'. -- V_ 

16'-1' 5.18 ~ ~ 
^'

`~ 7`~ ~ ~ 1Y~• 5.46 m) ~~~

~o'—r
(3.23 m

76'-1'
(4.90 m) x
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m
~~'6~ 6.86 m) ~ ~

I~'S~ 7.14 m) ~ ~~L,

24'-4 .42 m~ ~ ~ ~'
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8.26 ~ L

8.53 m r

$81 m L 
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m . _•~

~3 ..
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x ~
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1 X ~

m ~
2
~;
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W y~

C

8 xs~ X20.352 mm) S7RF

TYPE C

~~'~1

-~'1

WALLS BETWEEN 16'-1" (4.90 m)
AND 20'-8" (6.30 m) IN HEIGHT

J~ ~
J g N y

1~ =~ E
E

N a~", (254 nn) ~ (254 rte)

X

y ~~

X o
O

(762 nrJ MIN. 16-9' (4.98 NU - END SIDE

TYPE D ~' ° DETAIL OF FILLER BLOCK
WALLS BETWEEN 21'-7" (6.58 m)
AND 29'-10° (9.09 m) IN HEIGHT

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 
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(9.14)

~T.

~ (7.62)
w
w

~' 20
(6.10)
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_ (4.57)

J
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Q
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(3.05)

5
(1.52)

~ ~
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~o~~
4~•
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~ '
,5.

i ~ti~ .~-~

i~
a V p / j

G,

~ ~ % 15'11 MAXIMUM ALLOWABLE SOIL BEARING
~ / ~/~ ~

•0
:~`~ CAPACITY FOR WALLS FOUNDED

~ ~
`~~,~

ON EMBANKMENT OF 4 TSF
(383 040 Pa).

,ti x~

~•~
/

O.,i

° ̀! i

~y:~
ti~ h./P;amp

e
6Q

~ (95 X670) (1912520) (2873280) (3834040) (4785800) (5746560)
FOUNDATION PRESSURE IN TONS PER SQUARE FOOT (Pa)

1:6 BATTERED WALL

DESIGN CRITERIA:

1. WALL BASE IN EMBANKMENT: A MINIMUM DEPTH OF 5' (1.52 m) OF EMBANKMENT AT 959 RELATIVE SOIL COMPAC110N
IS REQUIRED BELOW THE BASE OF ALL WALLS IN ORDER TO CONSTITUTE AN EMBANKMENT CONDITION. NMEN 11iE FOUNDATION
PRESSURE IS BETWEEN 2.5 TSF (239 400 Pa) AND 4.0 TSF (383 040 Pa) EMBANKMENT BELOW THE WALL SHALL
CONSIST OF STRUCTURAL BACKFlLL" MATERIAL. RELAl1VE COMPACTION SHALL BE 95%a

2. WALL BASE IN ORIGINAL GROUND: ALLOWABLE SOIL AT TOE OF WALL SHALL BE DETERMINED BY FOUNDATION SITE
INVESTIGATION WALLS THAT ARE TO RETAIN CUT SLOPES SHALL 8E DESIGNED FOR LATERAL AND TOE PRESSURES DETERMINED
FROM SITE INVEST1GAl10N DATA. OVERALL STABILITY OF SLOPE WITH WALL IN PLACE MUST BE ANALYZED. IF ORIGINAL GROUND
SLOPES AWAY FROM TOE OF WALL, REDUCTION IN ALLOWABLE BEARING CAPACITY DUE TO SLOPE MUST BE CONSIDERED. WALLS
SHALL NOT BE FOUNDED IN ORIGINAL GROUND HAVING AN ALLOWABLE BEARING CAPACITY OF LESS THAN 1.5 TSF (143 640 Pa).
CONSIDERAl10N SHOULD BE GIVEN TO REMOVAL AND REPLACEMENT OF UNSUITABLE MATERIAL WITH
"STRUCTURAL BACKFILL" MATERIAL. RELAl1VE COMPACTION SHALL BE 95%

3. DESIGN DATA: WEIGHT OF SOIL = 120 PCF (1920 k /m ). fOR 2~ (61D mm) LEVEL SURCHARGE WITH TRAFFlC LOADING, AN
EQUIVALENT FLUID PRESSURE OF 36 PCF (1724 Pa~ WAS USED. EARTH PRESSURE FOR 1:2 (2:1) SLOPE AND 1:1 1/2 (1 1/2:1)
UNLIMITED SLOPES DETERMINED FROM RANKINE'S FORMULA MATH 0 = 33'42'.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

619-2REINFORCED CONCRETE CRIB WALL
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~ (95 X670) (1912520) (2873280) (3834040) (4785800)
FOUNDATION PRESSURE IN TONS PER SQUARE FOOT (Pa)

VERTICAL WALL
~~~

LEGEND FOR GRAPHS: ,,g ~ ~;~

A, B, C, D =WALL TYPE 2' (610 mm)
TRAFFlC

25+T = 2' (610 mm) LEVEL SURCHARGE MATH TRAFFlC LOADING SURCHARGE

1:2 (2:1) = 1:2 (2:1) SLOPE ABOVE 
WALL~~~5~ (35.05 m) MAX. z 2S+T

1:2.5 (2.5:1) = 1:1.5 (1.5:1) SLOPE ABOVE WALL DIFFERENCE IN ELEVATION ~
FROM TOE OF WALL TO
TOP OF SLOPE. o

N

SOLJD LJNES INDICATED NORMAL RANGE OF WALL USE.
UPPER END AT LJNE INDICATES MAXIMUM WALL
HEIGHT FOR A GIVEN WALL TYPE AND LOADING.

DESIGN SURCHARGES
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DESIGN EXAMPLES:

EXAMPLE N0. 1

GIVEN: WALL HEIGHT 24' (7.32 m)
1:2 (2:1) EMBANKMENT SLOPE TO BE RETAINED. BASE FOUNDED IN
EMBANKMENT.

SELECT: EITHER VERTICAL OR BATTERED "D° WALL. BOTH WALLS REQUIRE 5' (1.52 m)
DEPTH EMBANKMENT OF 95% COMPACTION BELOW BASE. HOWEVER, FOR THE
VERTICAL WALL WITH A FOUNDATION PRESSURE OF 3.0 TSF (287 280 Pa)
EMBANKMENT MATERIAL MUST BE "STRUCTURAL BACKFILL'
(SEE DESIGN NOTE 1)

EXAMPLE N0. 2

GIVEN: WALL HEIGHT 20' (6.10 m)
1:2 (2:1) CUT SLOPE TO BE RETAINED. FOUNDATION SITE INVESTIGATION
INDICATES LATERAL PRESSURE FROM MATERIAL ABOVE WILL BE EQUIVALENT
TO 1:2 (2:1) EMBANKMENT SLOPE, AND THE ALLOWABLE SOIL BEARING
CAPACITY IS 2.5 TSF (239 400 Pa).

SELECT: BATTERED "C" WALL. ALSO A VERTICAL "D' WALL CAN BE USED. BY
INCREASING THE ALLOWABLE BEARING CAPACITY OF THE ORIGINAL GROUND
(SEE DESIGN NOTE 2), A VERTICAL "C° WALL CAN BE USED.

EXAMPLE N0. 3

GIVEN: WALL HEIGHT 9' (2.74 m)
2' (610 mm) LEVEL SURCHARGE WITH TRAFFIC LOADING TO BE RETAINED.
BASE FOUNDED IN EMBANKMENT.

SELECT: BATTERED "A" WALL OR VERTICAL "B" WALL. IF VERTICAL "B"
IS USED, THE ACTUAL HEIGHT OF THE WALL WILL BE 9'-8' (2.95 m).
THE FIRST STEP IN THE WALL WILL BE 7'-10" (2.39 m), WHICH IS THE
LIMITING HEIGHT OF THE "A° WALL FOR THE 2S+T SURCHARGE. A
MINIMUM OF 2 COURSES OF S' (2.44 m) HEADERS IS PROVIDED.

DESIGN CRITERIA:

1. WALLS 12'-5° (3.78 m) OR LESS IN HEIGHT MAY BE CONSTRUCTED WITH NO BATTER.

2. UNITS SHOWN IN TABLE ARE FOR INTERMEDIATE PANELS. IN COMPUTING A WALL
OF SAY 7 PANELS,ITIS NECESSARY TO REMEMBER THAT 7+1 OR 8 VERTICAL
ROWS OF HEADERS ARE REQUIRED. IN ADDITION, ANOTHER VERTICAL ROW OF
HEADERS MUST BE ADDED WHENEVER, IN CASE OF LONG WALLS, THE WALL IS
"BROKEN" AT PANEL POINTS OF APPROXIMATELY 96 FEET (29.26 m). TABLE OF
NUMBER OF UNITS REQUIRED APPLY TO BATTERED WALLS.

3. FOR BATTERED WALLS, STEPS IN WIDTH ARE TO BE MADE AT THE WALL HEIGHTS
SHOWN ON THIS SHEET WHEN THE NEXT LOWER LEVEL CONSISTS OF AT LEAST 2
COURSES OF HEADERS. FOR VERTICAL WALLS, STEPS IN WIDTH ARE TO BE MADE
AT THE LIMITING TOTAL HEIGHT FOR EACH WALL SHOWN ON THE GRAPHS ON THE
DESIGN DATA SHEET PROVIDING THE NEXT LOWER LEVEL CONSISTS OF AT LEAST
2 COURSES OF HEADERS.

4. f~ = 3250 PSI (22 392 kPa), fy = 40,000 PSI (275 600 kPa).

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

619-2REINFORCED CONCRETE CRIB WALL
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EXAMPLE N0. 1

1

1~

ti E

a
2 ~ 'S

v ~ ~ ~

m ~'
g

MAXIMUM ALLOWABLE SOIL BEARING
CAPAgiY
EMBANKMENT

FOR WALLS
IS 4

FOUNDED IN
TSF (383 040 Pa).

Q

ti P

(95 760)
~1912520~287328013834040f478580015746560¢670~3201766$080)l l t

FOUNDATION PRESSURE IN TONS PER SQUARE FOOT (Pa)
~ •~ aerrrRrn wsi i

DESIGN EXAMPLES

GIVEN: WALL HEIGHT 24' (7.32 m).
1:2 (21) EMBANKMENT SLOPE TO BE RETAINED.
115' (35.05 m) MAXIMUM FROM TOE OF WALL TO TOP OF SLOPE
BASE IN EMBANKMENT (5' (1.52 m) DEPTH MIN.).

SELECT: 1:6 BATTERED WALL VERTICAL WALL NOT PERMITTED. 'D~ WALL SELECTED.

OF3i5 ~TURTBACK~Fl L'A(SEE2DESI~7N3NOTE 1TMA DRAINAGE SYSTEM BEH~NDNlIiISSWALL WILL5 E 
REQUIREDESS

EXAIAPLE N0. 2

GIVEN: WALL( HE)IGHT 29' (8.84 m).

MAi~RIAL ABOVE WILL BE EQUIVALENT T0~1: 
pDA2 ON 

~B~K~EN GSLO E I B SE~N X AVAl10N LEVELEAT~~ E
OF WALL FOUNDATION INVESi1GATI0N DElERMIN~S THE ALLOWABLE SOIL BEARING CAPACITY AT 3 TSF (287 28D Pa).

SELECT: BATTERED 'F' WALL MAXIMUM HEIGHT AT 4 lSF (383 040~Pa) IS 29' (8.84 m), 1HERffORE 1HE REPLACEMENT OF
5 FOOT 1.52 m) EXCAVAl10N WITH 'STRUCTURE BACKFlLL Tb INCREASE THE AVOWABLE SOIL BEARING CAPACITY TO
4 TSF (~83 040 Pa) IS REQUIRED (SEE DESIGN NOTE 1). A DRAINAGE SYSTEM FOR THIS WALL SHOULD BE INVESTIGATED.

EXAUPLE N0. 3

GIVEN: WALL HEIGHT 15' (4.57 m).
1:1.5 (1.5:1) EMBANKA~ENT SLOPE 18~ (5.49 m) ABOVE TOP OF WALL TO BE RETAINED BASE ON ORIGINAL
GROUND FOUNDAl10N INVESl1GAT10N DETERMINES ALLOWABLE SOIL BEARING CAPAgTY AT 2 TSF (191 520 Pa).
BAS IN EMBANKMENT (6' (1.52 m) DEPTH MIN.).

SELECT: LOADING CONDIl10NS INTERPOLATED AS BETWEEN 1:1.5 (1.5:1) AND 1:2 (2:1) EMBANKMENT SLOPE.
USE A TYPE 'B' BATTERED WALL OR A TYPE ~C~ VERTICAL WALL HOWEVER IF THE TYPE ~C~ WALL IS
USED 5' (1.52 m) OF DCCAVATION MUST BE REPLACED TO INCREASE THE ALLOWABLE SOIL BEARING
CAPAGTY TO 4 7SF (383 040 Pa). (SEE DESIGN NOTE 1).
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UNITS REQUIRED PER SHORT PANEL SECTION

WALL
HEIGHT

SHORT STRINGERS IN FRONT OF WALL
HOR

STD

STD'F

SHORT STRINGERS IN REAR OF WALL
o.os4' (~.s mm) o.o7s' (2o mm) o.tos' (2e mm) o.t3e' (3s mm) STD.

STD

STD

o.~• (~,s mm) o.o~s' (2.o mm)atos' (2a mm)o.~ae' (as mm)
~p SHORT SiD SHORT SiD SHORT SiD SHORT STD SHORT SfD SHORT SiD SHORT SiD SHORT

FEET (I~ETERS~ 9.5'
290 m

9.0'
2.74 m

9.5'
290 m

9.0'
214 m

9.5'
2.90 m

9.0'
2.14 m

9.5'
2.90 m

9.0'
214 m

9.5'
Z90 m

9.0'
214 m

9.5'
2.90 m

9.0'
274 m

9.5'
290 m

9.0'
274 m

9.5'
2.90 m

9.0'
2.14 m

4.00 1.22 1 3 1 3 1 1
5.33 1.62 2 4 1 4 2 1
6.67 2.03 3 5 1 5 3 1
8.00 2.44 4 6 1 6 4 1
9.33 2.84 5 7 1 7 5 1
10.67 3.25 6 8 1 8 6 1
12.00 3.66 6 8 1 8 6 1
13.33 4.06 6 8 2 2 1 8 6 2 2 1
14.67 4.47 6 8 3 3 1 8 6 3 3 1
16.00 4.88 6 8 4 4 1 8 6 4 4 1
17.33 5.28 6 8 4 4 1 1 1 8 6 4 4 1 1 1
18.67 5.69 6 8 4 4 2 2 1 8 6 4 4 2 2 1
20.00 6.10 6 8 4 4 3 3 1 8 6 4 4 3 3 1
21.33 6.50 6 8 4 4 4 4 1 8 6 4 4 4 4 1
22.67 6.91 6 8 4 4 5 5 1 8 6 4 4 5 5 1
24.00 7.32 6 8 4 4 6 6 1 8 6 4 4 6 6 1
25.33 7.72 6 8 4 4 7 7 1 8 6 4 4 7 7 1
26.67 8.13 6 8 4 4 7 7 1 1 1 8 6 4 4 7 7 1 1 1
28.00 8.53 6 8 4 4 7 7 2 2 1 8 6 4 4 7 7 2 2 1
29.33 8.94 6 8 4 4 7 7 3 3 1 8 6 4 4 7 7 3 3 1
30.67 9.35 6 8 4 4 7 7 4 4 1 8 6 4 4 7 7 4 4 1
2.00 9.75 6 8 4 4 7 7 5 5 1 8 6 4 4 7 7 5 5 1
3.33 10.16 6 8 4 4 7 7 6 6 1 8 6 4 4 7 7 6 6 1
4.67 10.57 6 8 4 4 7 7 7 7 1 8 6 4 4 7 7 7 7 1
36.00 10.97 6 S 4 4 7 7 8 8 1 8 6 4 4 7 7 8 8 1

NOTE: THIS TABLE APPLIES ONLY TO SHOKf PANEL SECTIONS FOR CURVED WN1S NJD INCLUDES UNffS FOR BOTH FRONT AND REAR OF A 9.5 F1.01FM OF WALL.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

620-2STEEL CRIB WALL
SHEET 7 OF 7





10'-0" (3.0 m) MAX SPACING FOR DISTANCE
BETWEEN CROSS BRACING. SEE NOTE

10~-0" (3.0 m) MAX 10~-0" (3.0 m) MAX
~ SPACING TYPICAL SPACING TYPICAL TOP OF

END OR CORNER POST a &PANEL INTERMEDIATE EMBANKMENT
2" (51 mm) STD BAR REINFORCED I PANEL REINFORCED

~ SEC110N ~ SECTION
MALLEABLE IRON BANDS
AT 14" (350 mm) MAX ~ SEE

3 /16"x3/4° (5 x 19 mm)
NOTE PIPE RAIL

TENSION BAR LINE POST CHAIN LJNK
FABRIC

~x
z
~~ ~

/ O Nsioy~ ~ E E
~

E
`° o ~n o '(ECG ~'Op ~ ~

° "~' ~n"~ ~ u°~

= E
GROUND ~ ~ E z E
LINE ~ '"~ O1. ~ o TOP OF WALL

ci ~ ~~~°
STEEL TENSION WIR

E----------- --------- ~--

E0 TYPICAL ELEVATION FOOTING
0
M

#4 (#13M) CONTINUOUS SEE DRAINAGE SWALE DETAIL
fhl BZSND BEAM

CUT OR FILL SLOPE
CONTINUOUS MORTAR CAP
OR STANDARD PRECAST CAP TOP OF EMBANKMENT
FILL ALL CELLS IN TOP
COURSE TO BOND CAP

SEE 300 mm)

GROUT ALL CELLS NOTE ~ 29' POSTO MBEDDED
WITH STEEL 14 —~ IN GROUT

8" (200 mm) STANDARD
4~-0°

m
CONC BLOCK

2" 50 mm E
CLEAR EXTRA #4 x 24" m E

#4 (~13M) CONTINUOUS ~ 24~ ~~13M x 600 mm) ~o~13M ~ 600
ND AND LAP

mm NTERED AT POST
,

v

E AS SHOWN #4 (~13M)
~ E 2.5~ 65 mm ADJACENT TOo Q

2'-3" POST AND AT
° o ~ ~

U
150 mm) CORNERS

~ M ih 2-9~840 mm) WALL SECTION AT POST
N MIN

TYPICAL WALL SECTION ~e" 450 mm
r~ MIN

~ ~ 1i~- Z t
~E

WELDED WIRE MESH o
x6—W4.OxW4.0 ~
152x152 MW25.8xMW25.8) '~

3" 75 mm
CONCRETE

DRAINAGE SWALE DETAIL

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGAIID BY THE
PUBLIC WORKS STANDARDS INC. REINFORCED CONCRETE BLOCK WALL

STANDARD PLAN

GREENBOOK COMMITTEE
1983 AND CHAIN LINK FENCE COM BI N ATl ON

~ ~~ —

REV. 1996, 2009

SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



NOTES'

1. THE BLOCK WALL SHALL BE CONSTRUCTED IN ACCORDANCE WITH SSPWC 303-4.1.

2, USE STANDARD 8" (20Q mm) WIDE NORMAL... WEIGHT CONCRETE BLOCK PER SSPWC 2~2-2.

3. USE CONCRETE BOND BEAM BLOCK WHERE HORIZONTAL STEEL IS CALLED FAR.

4. MORTAR, GROUT AND WATER SHALL BE IN ACCORQANCE WITH SSPWC 202-2.

5. REINFORCING STEEL SHALL BE GRADE 40 (GRADE 300) PER SSPWC 201-2.

6. ALL BLACKS SHALL BE LAID UP IN MORTAR HEAD AND BED JOINTS FOR FULL THICKNESS OF
FACE SHELLS. WEBS OF EACH COURSE SHALL CENTER ON WEBS OF COURSES BELOW. OMIT
HEAD JOINT IN GRADE COURSE.

7. PLACE A MINIMUM 4" (100 mm) LAYER OF N0. 4 CONCRETE AGGREGATE BETWEEN THE SAIL
BACKFILL AND THE QPEN HEAD JOINT.

8. ALL CELLS IN WH1CH .STEEL IS PLACED SHALL BE FILLED 1MTH GROUT.

9. CONCRETE SHALL BE 500—A-250Q (310—A 17) PER SSPWC 201-2.

10. POUR FOOTING AGAINST UNDISTURBED NATURAL SOIL OR SOIL THAT HAS BEEN COMPACTED
TO 90~ OPTIMUM DENSITY PER' ASTM D1557-78.

11. CHAIN LINK FENCING. SHALL BE COf~STRUCTED IN ACCORDANCE WITH SSPWC 304-3. MATERIAL
SHALL BE IN ACCaRDANCE WITH SSPWC 206-6.

12. PROVIDE OPEN HEAD JOINTS AT INTERVALS N0 GREATER Th1AN 48" (1.2 m). WHERE ̀ WALL
IS LOCATED ADJACENT TO A SIDEWALK, PROVIDE 2° ~ (50 mm s~) WEEP HOES UNDER
SIDEWALK.

13. FOR PRIVATE PROPERTY, USE 1 V: 2H SLOPE. FOR PUBLIC PROPERTY, USE ENGINEER'S
DESIGNATION.

14. WELDED WIRE MESH SHALL BE PER SSPWC 201-2.4.

STANDARd PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN

F21-2REINFORCED CONCRETE BLOCK WALL
AND C HAiN LINK FENCE COMB 1NATION .SHEET 2 of 2



MAX SLOPE
1.5H 1 V

12„
(300 mm)

2" (50 mm) ~ A
MORTAR CAP r~~' B.~~~

=:~,~.:~._ -..~

z E ~ ~~'' CONCRETE BLOCK
4~,.N

in ~ •~!

(50 mm)
_~..

..

to E

300 mm ~ o
0
NvPCC FOOTING

520-A-2500
(310-A-17)

NOTES:

1. MAX HEIGHT OF WALL IS 3 COURSES OF 8" (200 mm) HIGH BLOCK.

2. NO LIVE-LOAD SURCHARGE SHALL BE ALLOWED ON RETAINED SOIL.

3. POUR FOOTING AGAINST UNDISTURBED EARTH.

4. TOP OF FOOTING MAY BE PLACED AT SAME GRADE AS STREET IF STREET GRADE IS
UNIFORM AND 5% MAX.

5. PLACE CONCRETE BLOCKS IMMEDIATELY AFTER POURING THE FOOTING. FILL ALL
CELLS SOLID WITH GROUT AND ROD SO THAT GROUT IS MONOLITHIC WITH FOOTING.

6. IN FIRST COURSE ABOVE FINISHED GRADE, OMIT MORTAR FROM VERTICAL JOINTS
EACH 32" (800 mm) TO SERVE AS WEEP HOLES.

A B

0 TO 6" 2"
(0 TO 150 mm) (50 mm)

6" TO 16" 4"
(151 TO 400 mm) (100 mm)

17" TO 48" 6"
(410 TO 1200 mm)(150 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROAAULGATE~ BY THE STANDARD PLAN
PUBIJC WORKS STANDARDS INC. CONCRETE BLOCK SLOUGH WALLGREENBOOK COMMITTEE

1993
//~►
ZZ-

REV. 7996, 2005, 2008
V

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 1





MAX SLOPE
1.5 H 1 V

(150 mm)

2" (50 mm} ~, A
MORTAR CAP ,~;~~: B

u~r:s;

E,,d;.,>
z E ±'^f' ONCRETE BLOCK

A jy~.

N ``''..~

~~ ::.

~ a,~~. 50 mm

~ ~.R

.-.

i~ ~
~.. 3Q0 mm °° o

0
NPCC FOOTING ....

520—A-25Q0
(310—A-17}

NOTES

1. MAX HEIGHT OF WALL IS 3 COURSES OF 8" (200 mm) HIGH BLOCK.

2. NO LIVE—LOAD SURCHARGE SHALL BE ALLOWED OhJ RETAINED 501L.

3. POUR FOOTING AGAINST UNDISTURBED EARTH.

4. T4P QF FOOTING MAY BE PLACED AT SAME GRADE AS STREET IF STREET GRADE IS
UNIFORM AND 5~ MAX.

5. PLACE CONCRETE BLOCKS IMMEDIATELY AFTER POURING THE F0011NG. FILL ALL
CELLS SOLID WITH GROUT AND ROD SO THAT GROUT IS MONOLITHIC WITH FOOTING.

6. 1N FIRST BOURSE ABOVE FINISHED GRADE, OMIT MORTAR FRO~A VERTICAL J01NTS
EACH 32" (800 mm) TO SERVE AS VdEEP HALES.

A B

0 Td 6" 2"
(0 TO 150 mm) (50 mm)

B" TO 16" 4"
(151 TO 400 mm) (100 mm)

17" TO 48" 6"
(410 TQ 1200 mm)(150 mm)

STANDARD PLANS FOR PUBLIC WQRKS CONSTRUCTION

PROML~GATED 9Y 7HE STANDARD PLAN
~B~~ST~'"`.

,983 CQNCRETE BLOCK SLOUGH WAt~ 622-4
REV. ,998. 2005. ZOOS. 2~,~

USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 1





LIFTING SLOT

TOP OF COVER

1"
(25 m

3J16" (5

6"
(1S2 mm)

. - .,

~~~ %~~~~

/8" (22 mm)

5/32" (4 mm)

8 (16 mm)
5/32" (4 mm)

4" (19 mm)

t-1 /2"
{38 mm)

3-3f4"
{95 mm)

BOTTOM OF COVER

(5 mm)

~4' (19 mm)

—1 /2" (89 mm) 1" (25 mm)

SECTION A—A

~~~~~~~~~~i~~i 3/4" X19 mm)

L____4-1 4'
~~~08 mtn

FRAME DETAIL

i DIA

19/32" (15 mm)

27-3 8" 695 mm

24" (61Q mm) ~I

32-1/2" (826 mm) ~ °~

SECTION THRU FRAME

mm)

4 mm)
~¢»

9 mm)

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED @Y 1HE
PUBLIC WORKS STANDARDS INC. ~4" (610 m m M AN H aLE FRAME

STANDARD PLAN
~~e~ °~,M,,,~,s~ AN COVER

~~O-~

REV. 1996, 2009. 2011
USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



NOTES;

1. THE CAST IRON USEQ SHALL CONFORM TO ASTM A-48 CLASS 358.

2. COVERS SHALL BE CAST WITH THE LETTER "D" FOR STORM DRAINS
AND "S° FOR SEWERS, AND THE AGENCY'S IDENTIFfCATiON IN
ACCORDANCE WITH INSTRUCTIONS FURNISHE€7 BY THE AGENCY. THE
LETTER "D" OR "S" SHALL BE APPROXIMATELY 2-1 j2" (65 mm) HIGH
WITH 1/2" (15 mm) LWE WIDTH, AND PLACED IN THE CENTER OF
THE COVER. ALL LETTERS SHALL HE FLUSH WITH THE FINISHED
SURFACE QF THE COl/ER.

3. FOUNDRY IDENTIFYING MARK, NEAT AND DATE SHALL BE CAST ON THE
BOTTOM OF THE COVER AND ON THE lNSIQE QF THE FRAME.

4. IMPCIRI'ED COVERS ACID FRAMES SHALL HAVE THE COUNTRY OF' ORIGIN
MARKING 1N COMPLIANCE 1WITH FEDERAL REGULATIONS.

5. WEIGHT OF FRAME SHALL BE X60 LBS (118 kg). WEIGHT QF OVER
SHALL BE 175 L65 (79 kg}. ACTUAL WEIGHTS SHALL BE WITHIN A
RANGE OF 95~ TO 110.

6. THE MAfVHOLE FRAME ANA COVER SHALL BE INSPECTED BY THE
ENGINEER PRIOR TO SHIPMENT Td THE ~QB SITE. ACCEPTANCE WILL
BE INDICATED BY THE AGENCY'S MARK.

7. COVERS FOR M~iNHOLES LOCATED IN EASEMENTS, ALLEYS, PARKWAYS
AND ALL PLACES OTHER THAN PAVED STREETS SHALL BE PROVIDED
WITH SQCKET-SET SCREW LOCKING DEVICES. DRILL AND TAP TWO
HOLES TO A DEPTH OF 1" (25 mm) AT 90 DEGREES TO PICK HOLE AND
INSTALL 3~4" x 3f4" ~20 x 20 mm) STAINLESS STEEL SQ~KET-
SET SCREWS WITH 3f8 {10 mm) RECESSED HEX HEAD. ALL THREADS
SHALL BE N.C.

STANDARD PLANS FOR PUBLIC WaRKS CONSTRUCTION
STANDARD PLAN

s~Q—~24~ 610 mm) MANHULE FRAME &COVERC SHEET 2 OF 2



UFl1NG SLOT

TOP OF COVER

R ~ io—i io ~o~ mm

7 EQ SPACES AT 1-13 16" 46 mm

m I ~~ j3/16" (5 mm) R

1-1/8° (29

3/76° (5

6"
;152 mm)

(22 mm)
32" (4 mm)

~[8" (16 mm)
~--5/32" (4 mm)

4" (19 mm~

7—if2"
(3B mm)

3-3/4"
(95 mm}

4-1 4"
1a8 mm

FRAME DETAIL

BOTTOM OF COVER

3/16" (5 mm)

~4' (19 mm) ~ ~ ~~

~27 mm) 19 r

SECTION A- A

30-3/8" (772 mm)

77" (fi86 mm)

35-1/2" (902 mm)

SECTI~~I THRU FRAME

DIA

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

paa~u~cntaa er 'me6
PUBLIC WORKS STANDARDS INC. 27" (686 m m MANHOLE FRAME

STANDARD PLAN

`~NB~` ̀°"M~~,8~. AN COVER 631-4
REY. 1998. 2009, 2071

SHEET 1 OF 2USE WITH STANQARD SPECIFICATI4N5 FOR PUBLIC WORKS CONSTRUC770N



NOTES:

7HE CAST IRON llSED SHALL CONFORM TO ASTM A-48 CLASS 358.

2. COVERS SHALL BE CAST WITH THE LETTER "a" FOR STaRM QRAINS
AND °S° FOR SEWERS, AND THE AGENCY'S IDENTIFICATION IN
ACCORDANCE WITH INSTRUCTIONS FURNISHED Bl' THE AGENCY. THE
LETTER "D" OR "S" SHALL BE APPROXIMATELY 2-1 J2" (&5 mm) HIGH
WITH 1 f2~ (15 mm} LINE WIDTH, AND PLACEd IN THE CENTER OF
THE COVER. ALL SETTERS SHALL BE FLUSH WITH THE FINISHED
SURFACE OF THE GOVER.

3. F`~UNDRY fDENTIFYING MARK, HEAT AND BATE SHALL BE CAST ON THE
BOTTOM OF THE COVER AND OtV THE IN51DE OF THE FRAME.

4. IMPORTED COVERS AND FRAMES SHALL HAVE THE COUNTRY QF ORIGIN
MARKING IN COMPLIANCE 1NITH FEDERAL REGULATIONS.

5. WEIGHT OF FRAME SHALL BE 280 LBS (127 kg). WEIGHT OF COVER
SHALL BE 2301 LBS (1 D4 kg). ACTUAL WEIGHTS SHALL BE WITH[w A
RANGE OF 95% TO 110.

6: TFiE MANHOLE FRAME ANA COVER SHALL BE IFJSPECTED BY THE
ENGINEER PRIOR TO SHIPMENT TO THE JOB SITE. ACCEPTANCE..WILL
BE INDICATED BY THE AGENCY'S MARK.

7. COVERS FAR MANHOLES LOCATED IN EASEMENTS, ALLEYS, PARKWAYS
AND ALL PLACES OTHER THAN PAVED STREETS SHALL BE PROVIDED
WITH SOCKET-SET SCREW LOCKING dEVECES. DRILL. AND TAP TWO
HALES TO A DEPTH OF 1" (25 mm) AT 90 bEGREES TQ PICK HOLE AND
INSTA~~ 3/4" x 3/4" (20 x 20 mm) STAINLESS STEEL SOCKET-
SET SCREWS WITH 3f8" (10 mm) RECESSED HEX HEAD. ALL THREADS
SHALL. BE N.C.

STANDRRD PLANS FAR PUBLIC WORKS CONSTRUCTION
STANDARD PLAN

631-427" X686 mm~ MANHOLE FRAME &COVER
SHEET 2 OF 2



~~1

TOP CAF COVER

LIFTING SLOT
IF SPEC'D-

5/H" R
(15 mm)

(70 mm)(1/2"
38 mm)

NOLE
(20 mm) DIA

gym)

22.5'

BOTTOM OF OVER

:.-

~~~~%%~
%~ /////l//f%%l///%//.'l////~/////f/////1//

~+
.~

• t 1

3/16" (5 mm 5/32" (4 mm)
7-3~8° (35 mm) 8" (76 mm)

5/32" (4 mm)

` I 
~4" (19 mm}

(38/mm)

6"
(152 mm) 

3-3/4"
~~8. (95 mm}

{3 mm

3/4" (19 mm)

4-1 4"
1aB mm

FRAME DETAIL

32" (15 mm)

x.5/32' (4 mm)

X3/4" (19 mm)

33-3 B" 848 mm

~~ 3p" (762 mm) ~~

38-1 2" 978 mm

SECTION THRU FRAME

PR~~`~,~ B"'"~
PUBLIC WORKS STANQARDS INC. 30" (762 mm MANHOLE FRAME

STANQARD PLAN

°~"B~ ~M",~,g~. AN COVER
~ i~-

3REV. 1996. 2009. 2017

.SHEET 1 OF 2USE WITH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION



Pl OTES:

THE CAST IRON USED SHALL C(?NFORM TO ASTM A-48 GLASS 356.

~. COVERS SHALL BE CAST WITH THE LETTER '"d" FOR STORM DRAINS
AND "'S" FCSR SEWERS, AND THE AGENCY`S 1DENTIFIGATION IN
ACCORDANCE WITN INSTRUCTIONS FURNISHED BY THE AGENCY. THE
LETTER "D" OR "5" SHALL BE APPROXIMATELY 2-1/2° (65 mm) HIGH
WITH 1 j2° (15 mm) LfNE WIDTH, AND PLACED IN THE CENTER t7f
THE COVER. ALL LETTERS SHALL BE SLUSH WITH THE FINISHED
SURFACE OF THE COVER.

3. FOUNDRY IDENTIFYING MARK, HEAT AND DATE SHALL BE CAST 'QN THE
BOTTOM DF THE COVER AND ON THE IhlSIQE OF THE FRAME.

4. ~MPQRTED COVERS AND FRAMES SHALL HAVE THE COUNTRY OF ORIGIN
MARKING 1N COMPLIANCE WITH FEDERAL REGULATIONS.

5. WEIGHT OF FRAME SHALL BE 320 LBS (145 kg). WEIGHT QF COVER
SHALL SE 305 LBS (138 kg}. ACTUAL WEIGHTS SHALL BE WITHIN A
RANGE OF 95~ TO 110.

6. THE MANHt~LE FRAME AND COVER SHALL BE WSPEGTED BY THE
ENGINEER PRIOR TO SHIPMENT TO THE JQB SITE. ACCEPTANCE WILL
BE INDICATED BY THE AGENCY'S MARK.

7. COVERS 'FOR MANHOLES LOCATED IN EASEMENTS, ALLEYS, PARKWAYS
AND ALL PLACES OTHER THAN PAVED STREETS SHAD BE PROVIDED
WITH SOCKET-SET SCREW LC7GKING DEVICES. [TRILL AND TAP TWO
HOLES TO A QEPTH OF 1" (25 mm) AT 90 DEGREES TO PICK HALE AND
WSTALL 3/4" x 3/4" (2d x 20 mrn) STAINLESS STEEL SOCKET-
SET SCREWS WITH 3J8" (10 mm} RECESSED HEX HEAD. ALL THREAD'S
SHALL BE N.C.

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTIQN
STANDARD PLAN

s32-43C3" (782 mm~ MAN~~LE FRAME do ~01/ER
SHEET 2 OF 2



5—t/:
(140

TOP OF COVER
(20

;95 mm)

HF SLOT
2"

50 mm)

BOTTOM OF COVER

(127 mm)

SECTION. A-A

38-1 4' 972 mm

—3/16"
30 mm)

36" (914 mm)

~ 44" (1118 mm)

FRAME DETAIL

-376" (30 mmj

SECTION THRU FRAME

STANDARD PLANS FOR PUBLIC. WORKS CONSTRUCTION

Pffo~uLCAtm BY TME
PUBLIC WORKS INC.

3~" X914 mm} MANHOLE FRAME STANDARD PLAN
STANDARDS

G'~1800M ̀ "~,ss,. AND COVER 633-4
REV. 1992, 1996. 2009. 2011

SHEET 1 OF 2USE WITH STANDARD SPECIFlCATIONS FOR PUBLIC WORKS CQNSTRUCTION



NOTES:

THE CAST IRON USEQ SHALL CONFORM TO ASTM A-48 CLASS 358.

2. COVERS SHALL BE CAST WITH THE LETTER °D" FOR STORMi BRAINS
AND "S" FOR SEWERS, AND THE AGENCY'S. IDENTIFICATION IN
RCCORDANCE WITH INSTRUCTIONS FURNISHES BY THE' AGENCY. THE
LETTER "D" OR "S" SHALL BE APPROXIMATELY 2-1/2" (65 mm} HIGH
4WITH 1/2" (15 mm) LINE WIDTH, AND PLACED IN THE CENTER l~F
THE COVER. ALL LETTERS SHALL 6E FLUSH WITH TFiE FINISHED
SURFACE OF THE COVER.

3, FOUNDRY IQENTIFYING MARK, HEAT AND DATE SHALL BE CAS7 ON THE
BOTTOM OF THE. GIVER Af~D ~N THE INS(QE OF ?HE FRAME.

4. IMPORTED COVERS ANQ FRAMES SHALL HAVE THE COUNTRY OF ORIGIN
MARKING IN COMPLIANCE 1MTH FEDERAL REGULATIONS.

5. WEIGHT OF FRAME SHALL BE 335 LBS (152 kg). WEIGHT OF COVER
SHALL BE 34Q LBS (154 kg). ACTUAL WEIGHTS SHALL BE WfTHIN A
RANGE QF 55~ TO 1109.

6. THE MANHO~£ FRAME AND COVER SHALL BE INSPECTED BY THE
ENGINEER PRIOR Tfl SHIPMENfi TO THE JOB SITE. ACCEPTANCE WILL
8E INDICATED BY THE AGENCY'S MARK.

7. COVERS FOR :MANHOLES LOCATED IN EASEMENTS, ALLEYS, PARKWAYS
AND ALL PLACES OTHER THAN PAVED STREETS SHALL BE PROVIDED
WITH SOCKET—SET SCREW LOCKING DEVICES. BRILL AND TAP TWO
HOLES TO A DEPTH OF 1" (25 r~nm) AT 90 DEGREES TO PICK HOLE AND
INSTALL 3/4" x 3f4' ~20 x 20 mm) STAINLESS STEEL SOCKET—
SET SCREWS WITH 3J8 (10 mmj RECESSED HEX HEAD. ALL THREADS
SHALL BE N.C.

STANpARD PLANS FOR PUBLfC WORKS CONSTRUCTION
sTnr~aAR~ av+N

fi33-436 914 mm MANHQLE FRAME
ANQ COVER SHEET 2 OF 2



D + E

' SYMMETRICAL ~
ABOUT

3/4"
i ' ' ~ (19 mm) DIA
r
~\ ~i

TOP
END - TYPE
1, 2 0 R 3

A
"~ I~

~ ~ 3-1 /4"
(83 mm)

SIDE

1-1 /2"
(38 mm)~~
MIN DIA V~

TYPE 1

2„
(51 mm)

~ —~/2°
(38 mm)

~~

15' MIN BEND

TYPE 2

TYPE 3

END DETAILS—SIDE VIEW

UNLESS OTHERWISE NOTED:

W

`l Jj

SECTION A—A

INSTALLATION DETAIL

D =7"(175 mm)
E = 6" (150 mm) OR T - 1" (25 mm), WHICHEVER IS LESS

MINIMUM E IS 3" (75 mm)
S = 12" (300 mm) MAX, EVENLY SPACED
W = 16" (400 mm) MIN

FOR MANHOLES AND UNDERGROUND VAULTS:
S = 16" (400 mm) MAX, EVENLY SPACED
W = 14" (350 mm) MIN

S/2

s

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION

PROMULGATED BY 7HE STANDARD PLAN
PUBIJC WORKS STANDARDS INC.

GREENBOOK COMMITTEE STEEL S TE P 635-31884
REV. 1992. 1996. 2009

USE WITH STANDARD SPECIFICAl10NS FOR PUBLIC WORKS CONSTRUCTION SHEET 1 OF 2



1. STEPS SHALL BE STEEL CONFORMING TO ASTM A307 AND SHALL BE GALVANIZED
AFTER FABRICATION. UNLESS OTHERWISE NOTED, STEPS MAY ALSO BE
POLYPROPYLENE STEPS, STEEL REINFORCED, CONFORMING TO SPPWC 636.

2. IF STAINLESS STEEL STEPS ARE REQUIRED, THE MATERIAL SHALL CONFORM TO
ASTM A276, 300 SERIES.

3. STEP ENDS MAY BE TYPE 1, 2 OR 3, AS SHOWN.

4. BOTTOM STEP SHALL BE A MAXIMUM OF 2' (600 mm) ABOVE FLOOR OR SHELF.

5. STEPS WITH TYPE 1 OR 2 ENDS MAY BE CAST IN PLACE, OR PLACED
IN THE CENTER OF 1-1 /2" (40 mm) MIN DIA DRILLED OR FORMED HOLES AND
SET WITH HIGH STRENGTH NON—SHRINK GROUT, 6000 PSI (40 MPa) MIN.
STEPS WITH TYPE 3 ENDS SHALL BE CAST—IN—PLACE.
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STEPS SHALL BE STEEL-REINFORCED COPOLYMER POLYPROPYLENE
PLASTIC CONFORMING T0:

(A) ASTM D478 AND C497, EXCEPT THAT THE MINIMUM HORIZONTAL
PULLOUT LOAD SHALL BE 1,500 LBS (6.7 kN).

(B) ASTM A615 GRADE 60 DEFORMED REINFORCING STEEL BAR.
(C) CALIFORNIA CODE OF REGULATIONS TITLE 8, GENERAL INDUSTRY

SAFETY ORDERS.

2. STEPS SHALL BE CAPABLE OF WITHSTANDING AN IMPACT LOAD OF
70 FT-LBS (95 N.m) AT 20'F (-7'C) WITHOUT CRACKING OR
FRACTURING.

3. THE MINIMUM TOTAL CROSS-SECTIONAL AREA OF THE EXPOSED
PORTION OF THE STEP, INCLUDING THE DEFORMED STEEL BAR AND
EXCLUDING THE NON-SLIP TREAD SURFACE, SHALL BE 1.0 SQ IN
(645 mm2).

4. THE ENTIRE POLYPROPYLENE PLASTIC MATERIAL SURROUNDING THE
REINFORCING STEEL BAR SHALL BE CAST MONOLITHICALLY. MINIMUM
COVER SHALL BE 3/16" (5 mm).

5. A CERTIFICATION OF COMPLIANCE WITH THE REQUIREMENTS OF NOTES
1 THROUGH 4 PREPARED BY AN INDEPENDENT CERTIFIED LABORATORY
SHALL BE SUBMITTED TO THE ENGINEER CONCURRENTLY WITH A
REQUEST FOR APPROVAL.

6. E = 3-3/8" (86 mm). FOR VAULTS AND MANHOLES, D = 5-1 /2"
(140 mm). FOR OTHER INSTALLATIONS, D = 7-1 /2" (190 mm). THESE
DIMENSIONS MAY BE PLUS OR MINUS 1/4" (6 mm).

7. STEPS SHALL BE EVENLY SPACED. MAXIMUM VERTICAL SPACING OF
STEPS SHALL BE 16" (400 mm), WITH THE BOTTOM STEP A MAXIMUM
OF 2' (600 mm) ABOVE FLOOR OR SHELF.

8. IF TAPERED STEPS ARE INSTALLED INTO STRAIGHT DRILLED OR
FORMED HOLES, APPROVED NON-SHRINK GROUT SHALL BE INJECTED
INTO THE HOLE PRIOR TO INSTALLATION. HOLES SHALL BE STRAIGHT
AND PARALLEL. EXCEPT AS OTHERWISE NOTED, STEPS SHALL BE
INSTALLED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDED
PROCEDURES.

9. A DROP STEP WITH A MINIMUM DROP OF 3/4° (19 mm) MAY BE USED.
THE DROP STEP SHALL MEET ALL OTHER CRITERIA OF THIS PLAN.
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NOTES:

1, SEE THE PLANS FOR THE FQLIOWING INFORMATIONt
TYPE OF STAIRWAY ANA LOCATION
W =WIDTH QF STAIRWAY
L = LENG7N OF LANDINGS
T = LENGTH 0~ TREAD, 11" (280 mm) MIN
R = HEIGHT OF RISER, 4" TO 7" (100 TO 18d mm}
C =WIDTH OF CURB
S = LENGTH OF STAIRWAY FLIGHT

2. CONCRETE FINISH fOR EXPOSES SURFACES SHALL BE CLASS I, EXCEPT THAT TREADS AND
LANDINGS SHALL BE TROWELLED SMOQTH AND GIVEN A FfNE BROOM FINfSH IN A DIRECTION
RERPENDICULAR TO THE CENTERLINE OF THE STAIRWAY. THE BROOM FINISH SHALL 8E BRdUGHT
TO THE NOSE OF THE TREADS AND LANDINGS.

3~ ONE H,4NDRAIL ON EACH. SIDE. IS REQUIRED FOR STAIRWAYS 4' (i.22 m) WIDE OR LESS. THREE
HANDRAILS ARE REQUIRED FOR WIDER STAIRWAYS.

STANDARD PLANS FQR PUBLIC WOR}CS CdNS~TRUCTION
sT,oN~nRO P~aN

~''~'a-4REINFORCED CONCRETE STAIRWAY
SHEET 2 OF






