24" STANDARD HEAVY TRAFFIC MANHOLE
FRAME & COVER

CEMENT MORTAR
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CENTER MH STEPS
ON ¢ OF MH.

1A%

BRICK SHALL BE ASTM

C32 GRADE SS.

1

SECTION A-

A

NOTES:

WALLS AND BOTTOM MUST BE BRICK OR PLAIN
MIX #3 CONCRETE, POURED IN PLACE. WHERE BRICK
IS USED, INVERT MUST BE BRICK LAID ON EDGE.

WHERE COVER (A) OVER PIPE IS LESS THAN 4'—0",
USE TYPE B SHALLOW MANHOLE (SEE PLATE
D-3.03).

FOR PIPE 42" AND LARGER IN HORIZONTAL
DIAMETER, USE STORM DRAIN TYPE C MANHOLE
(SEE PLATE D-3.04).

WHERE CENTER LINE OF HORIZONTAL CURVATURE.
EXCEEDS 4’, USE BEND STRUCTURE (SEE DETALS
D—4.01 AND' D—4.02).

THICKNESS OF WALLS TO BE INCREASED TO 127,
12'-0" BELOW UNDERSIDE OF FRAME.

SEE PLATE D—3.01 FOR PRECAST ALTERNATIVE
MANHOLE.

UNLESS OTHERWISE NOTED, MANHOLE TAPERS, RISERS
& BASES SHALL BE FURNISHED IN STRICT ACCORD—
ANCE WITH A.S.T.M. DESIGNATION C—478 (LATEST) FOR
"PRECAST REINFORCED CONCRETE MANHOLE SECTIONS”.

BUR. OF ENGINEERING/ og'ﬂzicﬁo?«
___3/18/9%
DATE

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

TYPE A MANHOLE

(FOR PIPE 15"
HORIZONTAL DIAMETER)

ISSUED: _OCTOBER, 1977

REVISED: _JULY, 1985

REVISED: FEBRUARY, 2002

PLATE

D-3.00

THRU 36"

REV. TEERUARY 1998 LA Y.



STANDARD STORM DRAIN
HEAVY TRAFFIC MANHOLE

CEMENT
MORTAR

JOINTS — NOTE 8
BACKFILL ALL SIDES - SEE

PRECAST CONCRETE GRADE RINGS (SEE STD.

PRECAST CONCRETE GRADE RINGS
(STD. DETAIL G-3) OR BRICK
MASONRY (16 IN. MAX., 2 COURSES

FRAME AND COVER | THROUGH LATERAL
DETAIL G-3) OR BRICK MASONRY (16" MAX., PIPE DIA. PIPE DIA
" P 2 COURSES MIN.) 27" OR LARGER | SEE D-3.02,3
g . : 24 15
ECCENTRIC CONE UNIT IR 5 18
NG Kl«é FNOTE 4 MIN. CIRCUMFERENTIAL | 18" 15", 18"
NG o I\ REINFORCING (48" DIA. TAPER): 5 ;
22 W 20" \ As = 0.12 SQ(. IN./FT. 15 15
& 1 = TABLE BASED ON MAINTENANCE OF
Ee Tl L NOTE 4 (STEPS SHOWN IN THIS 6” MINIMUM REINFORCED WALL
~g ::-:i LOCATION FOR ILLUSTRATION ONLY) BETWEEN PIPE OPENINGS, MEASURED
< e
= 18 CRISER UNIT ALONG INSIDE WALL.
Ry O-RING RISERS IN 1", 2, 3' OR 4’
= LENGTHS — SEE NOTE 10

NOT TO EXCEED 30 FEET

an

rvEE
MIN. SLAB SEE STD.

REINFORCING
As= 0.39 SQ. IN./FT. EACH WAY

2 — NOTE 6

] !
] |
1 1
] %:'::
) J:
1 |
| |

PIPE
SIZE

— BASE UNIT LENGTH

L

BASE UNIT

8" MIN. @

BRICK ON EDGE FOR
INVERT. BRICK SHALL

BE ASTM C32 GRADE SS.
SEE STD. DETAIL G-15.

48” PRECAST MANHOLE TYPE A
(STANDARD)

DETAIL G-2

. UNLESS OTHERWISE NOTED, MANHOLE TAPERS, RISERS AND

BASES SHALL BE FURNISHED IN STRICT ACCORDANCE WITH
A.S.T.M. DESIGNATION C-478 (LATEST) FOR "PRECAST
REINFORCED CONCRETE MANHOLE SECTIONS”.

. REINFORCING FOR TYPE B THE SAME AS FOR TYPE A

. SEE STANDARD DETAIL PLATE G-4 FOR MANHOLE STEP

SPECIFICATIONS, SPACING AND PLACEMENT. STEP LOCATION
SHOWN IS FOR ILLUSTRATION ONLY. LOCATE STEPS 890" FROM
MAIN FLOW CHANNEL WITHIN MANHOLE.

A PRECAST MANHOLE SECTION MAY BE PLACED OVER

EXISTING PIPE. SEE DETAIL FOR PRECAST MANHOLE
"DOGHOUSE” RISER, STANDARD DETAIL PLATE D-3.07.

. MINIMUM CIRCUMFERENTIAL REINFORCEMENT PER AS.T.M.

C 478.

. USE A MINIMUM OF 1 MANHOLE STEP IN BASE UNIT.

71~ STANDARD DETAIL G-2

MIN. CIRCUM. REINFORCING
PER AS.TM. C -~ 478

GROUT WITH NON-SHRINK GROUT
JOINT FILLER OR USE OPTIONAL
FLEXIBLE GASKET CONNECTOR

MINIMUM)

BASE _ UNIT

BRICK ON EDGE

NOTES:

. ALL CONCRETE SHALL BE 4,500 PSI COMPRESSIVE STRENGTH.

SEE

1.

12.

NOTE 11
NOTE 12 CEMENT MORTAR N
i » o
A NOTE £ hE
R il 2
\ o \t:“;ia'r;i;/—\ =i
PIPE R S =
= SIZE t\.s . 2=
% = R . <2(
S T h
& & w <
S = 3
o e N g
Tg win. BRICK ON EDGE FOR

INVERT. BRICK SHALL
BE ASTM C32 GRADE SS.
SEE STD. DETAIL G15.

7

48” PRECAST MANHOLE TYPE B
(SHALLOW)

STD. DETAIL G~2

PRECAST MANHOLE RISER JOINTS: THE MANUFACTURER
SHALL FORM MALE AND FEMALE ENDS OF JOINTS
USING THEIR OWN DESIGN. THE JOINTS SHALL BE
SEALED BY THE CONTRACTOR AND MADE WATER-—
TIGHT USING THE MANUFACTURER'S RECOMMENDED
ASTM OR AASHTO—-APPROVED SEALANT.

SEE STANDARD DETAIL PLATE G-3 FOR SPECIFICATIONS
& PLACEMENT OF PRECAST CONCRETE GRADE RINGS.

USE LARGEST APPLICABLE RISER UNIT LENGTHS. USE
A MAXIMUM OF ONE- 1 FOOT LENGTH RISER UNIT PER
STRUCTURE, PLACED IMMEDIATELY UNDER ECCENTRIC
CONE SECTION.

SEE DETAIL PLATE D-3.02B FOR PRECAST
TOP SLAB DETAIL FOR SHALLOW MANHOLE.

MAINTAIN 2" MIN. FROM PIPE OPENING TO JOINT
OR PROVIDE A SPECIAL REINFORCED DESIGN.

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

PRECAST A & B
MANHOLE,
FOR PIPES 15" TO 24" HORIZ. DIA

[SSUED: _OCTOBER 1977
REVISED: _JULY 1985
REVISED: _OCTOBER,

PLATE

D-3.01

2006
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G

—-03_01.0WG




STANDARD STORM DRAIN PRECAST CONCRETE GRADE RINGS (SEE STD. LATERAL PIPE DIA,
HEAVY TRAFFIC MANHOLE DETAIL G-3) OR BRICK MASONRY (16" MAX., |THROUGH s o= a2 A T96” DiA.
FRAME AND COVER 2 COURSES MIN.) PIPE DIAJ "gase BASE | BASE | BASE
CEMENT MORTAR BACKFILL ALL SIDES - SEE 21" 017
STANDARD DETAIL G-2 . s
8" TYP. —> 24 18 ~24 USE ONLY WITH
T 30 15"-24"__|*27°=30
N E MIN. CIRCUMFERENTIAL 36" 15" £18"-30"] *36"
ZE :] 2-0" | ‘\ REINFORCING (48" DIA. TAPER): 40" 15" 04" 07" 47"
=Z A4 O g As = 0.12 SQ. IN./FT. 48" THROUGH PIPEl 45" [%18”-30"[*36"-48"
£ 1 x> NOTE 4 (STEPS SHOWN IN THIS 54° 100 LARGE 15"-27"|*30"-42"
N R . = | FOR MANHOLE et
bl ooy 1 \ LOCATION FOR ILLUSTRATION .ONLY) 60 15" [*18"-36
R . . RISER  UNT TABLE BASED ON MAINTENANCE OF 6" MINIMUM
= | } REINFORCED WALL BETWEEN PIPE OPENINGS,
_ HE \t : RISRSN 1 2. 3 OR 4 ),  MEASURED ALONG INSIDE WALL.
w . N 48" DA LENGTHS — SEE NOTE 10 & * ZEPERS\%LL%? ET;BABECINSIE%/EED ONLY WITH
= M|N.x*x*]_' 0-RING t xs MIN. CIRCUM. REINFORCING "o N '
i~ |RUBBER | | PER ASTM. C - 478 FXn =<
2 | GASKET | TE" = JoNTs - NOTE 8 =07 5555 - SEE DETAL D-3.028
sl 8 i AasTtm K - ZZC BRIE [ PRECAST CONCRETE GRADE RINGS
z _d ] c-443 | fx, REDUCER UNIT 272 LLJLL | (SEE STD. DETAL G-3) OR BRICK
2 ol - SEF DETAL D=3 678 St OS99 | [MASONRY (16" MAX., 7 COURSES
s 29 NOTE 4 \N&EX.*. ' EEEE | |MINIMUM) NOTES
T 55 1—- , N\ GROUT WITH NON—SHRINK Q“QOC” CEMENT MORTAR; ~ "0 ™5 o
f e & o 6,THICK—60 DIA «“< GROUT JOINT FILLER OR USE W
55— JoaHck=72.0 \ <. [ OPTIONAL FLEXIBLE JOINT \ o 7 RE
o l 9'THICK-96"DIAN \\y»:/ CONNECTOR PPE SIZEq  \| [Nt aaaas AR P
S - NOTE 12 [l 1 =1 N 2 [T A S =
——>¢>*|ld.> NOTE 6 ~ Sl= -
BASE UNIT |2 :
0 [p159) T
|2 .
11 I  EDCHEN AR NS RS U5 PSS
YN = S e FORA A R D . Y J JL J R _'l . N J
NOTE 13;F D Lnore 13 [ =557 |
LT 607 727, 84 SEE STD. DETAIL G-2 —————mp ", UBRICK ON £DGE FOR
=\ OR 96" DIA. BRICK ON EDGE FOR 60", 72", 84
MIN. SLAB OR 96" DIA. INVERT. BRICK SHALL
REINFORCING INVERT. BRICK SHALL BE ASTM C32 GRADE SS
BE ASTM C32 GRADE SS. BRICK ON EDGE '

As= 0.39 SQ. IN./FT. EACH WAY

SEE STD. DETAIL G-15.

STANDARD PRECAST MANHOLE

1. UNLESS OTHERWISE NOTED, MANHOLE TAPERS, RISERS AND
BASES SHALL BE FURNISHED IN STRICT ACCORDANCE WITH
A.ST.M. DESIGNATION C-478 (LATEST) FOR "PRECAST

NOTES:

7.
8.

REINFORCED CONCRETE MANHOLE SECTIONS”.

. SHALLOW MH REINFORCEMENT SAME AS STANDARD MH.

ALL CONCRETE SHALL BE 4,500 PSI COMPRESSIVE STRENGTH.

SEE STD. DETAIL G-15.

SHALLOW PRECAST MANHOLE

USE A MINIMUM OF 1 MANHOLE STEP IN BASE UNIT.

PRECAST MANHOLE RISER JOINTS: THE MANUFACTURER

SHALL FORM MALE AND FEMALE ENDS OF JOINTS USING

THEIR OWN DESIGN. THE JOINTS SHALL BE SEALED BY THE
CONTRACTOR AND MADE WATER-TIGHT USING THE MANUFAC-
TURER"S RECOMMENDED ASTM OR AASHTO-APPROVED SEALANT.

SEE STANDARD DETAIL PLATE G-3 FOR SPECIFICATIONS &
PLACEMENT OF PRECAST CONCRETE GRADE RINGS.

4. SEE STANDARD DETAIL PLATE G-4 FOR MANHOLE STEP
10. USE LARGEST APPLICABLE RISER UNIT LENGTHS. USE A MAXI-
SPECIFICATIONS, SPACING AND PLACEMENT. STEP LOCA:“ON MUM OF ONE— 1 FOOT LENGTH RISER UNIT PER STRUCTURE,
ai&WELIOSW FgﬁA&LNLéJLSTmE?NN MOA%LJCLLEOCATE STEPS 90" FROM TO BE PLACED IMMEDIATELY BELOW ECCENTRIC CONE SECTION.
5. A PRECAST MANHOLE SECTION MAY BE PLACED OVER . E(E)ER DSE‘T/(*&O@LAJE D-3.02B FOR PRECAST TOP SLAB DETAL
EXISTING PIPE. SEE DETAIL FOR PRECAST MANHOLE ‘
DOGHOUSE™ RISER, STANDARD DETAIL PLATE D-3.07. 12. MAINTAIN 2” MIN. FROM PIPE OPENING TO JOINT OR PROVIDE
6. MINIMUM CIRCUMFERENTIAL REINFORCEMENT PER A.S.T.M. A SPECIAL REINFORCED DESIGN.
478. . . .
C 478 13. BOTTOM SLAB THICKNESS: 8" MIN. (60", 72" & 84" DIA)
10" MIN. (96" DIA.)
“Rergpn DEPARTMENT OF PUBLIC WORKS ISSUED: __ OCTOBER 1977
ORE & ég REVISED: ____JULY 1985
/Q = T Sy STORM DRAINAGE DETAILS REVISED:  JANUARY 2007
7,
\**5** _______________ PRECAST TYPE C PLATE
%me BUR. OF ENGE\IgRZING/CONSTRUCTION MANHOLE” D—-3 02A
T pate T T 7 FOR PIPES 21" TO 60 HORIZ. DIA .

1/30/2007 10:17 AM
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HEAVY TRAFFIC MANHOLE
FRAME & COVER - SEE

00 ‘ DETAIL D-3.05
o yy— 5
MIN-| | 48" RISER NI MIN._ ) 0.D.
— AN, : o 1’-8" (48" TO 84" ID.
B Vil 1'-9” 296" 1.D.) F’—ﬁ 1
2] S REDUCER UNIT ; 1
! | _‘__._.%\-/————'—— x H ;
: BASE UNITJ\/ QT ; 7 BASE UNIT 12“ cL it
AL 1.D. JA AL 1.D. A
SECTION A - A SECTION B — B
FLAT TOP REDUCER TOP SLAB REINE.
. REINFORCEMENT, 2 WAYS ot WAXS
SEE TABLE 4 ADD'L. NO. 5 XTI
: BARS, PLACED z \ N
A \ J DIAGONALLY ’ )
_ A AROUND OPENING /=7 N
Bl [/ D\ \ 1B
VA H 6 Tt =
4 ADD'L. NO. 5 BARS (48” TO 84" LD.) \ 9\/1\ '
OR #6 BARS (96" 1.D.), PLACED \ % }
DIAGONALLY AROUND OPENING X
FLAT TOP REDUCER S >
o v FLAT TOP SLAB
5 £ -0 5" (SHOWN WITHOUT FRAME & COVER)
MIN, N MIN.
. : FLAT TOP REDUCER
148" RISER ‘ONIT -1 - 1.0.| A [0.0.] B | T | WALL REINF. TOP SLAB REINF.
: 1, L_\ REDUCER UNIT REINF.
o [ T 48" | 57| 58”) - |8"[0.12 SQIN./FT _ #5 BARS
|
N ]_} NOTE 3 4 \éig"j(m 2 (NOTE 2) @ 12" ¢/C
T oASE UNT N, 60" | 67| 72"|2’=6"|10"| 0.15 SQ.IN./FT #5 BARS #5 BARS
»L———J\/ : (NOTE 2) @ 10" ¢/C @ 10" ¢/C
A 1.D. A :
< oD s 72”1 7| 86°|2'~7"[10"| 0.18 SQIN./FT #5 BARS #5 BARS
2. (NOTE 2) @ 10" ¢/C @ 10" ¢/C
ECCENTRIC CONE REDUCER 84" | 8" [10072-8"[10" 0.21 sQIN/FT|  #5 BARS #5 BARS
1. USE 4500 psi CONCRETE. (NOTE 2) @ 10" C/C @ 10" ¢/C
v | q» W _g"l 10" 4 BARS (TOP) &

2. ECCENTRIC CONES, RISERS & BASE UNITS 96" 97|114712'-9%107) 0.24 SQIN./FT ﬁs BARS EBO%OM) #5 BARS
SHALL HAVE WALL REINFORCEMENT (BARS OR (NOTE 2) o 8 C/c @ 10" C/C
WWF) WITH A MINIMUM AREA (SQUARE INCHES
PER'FOOT) AS SHOWN IN TABLE FOR EACH 1D. |

3. SEE DETAIL G-4 FOR MANHOLE STEPS. 7. A LARGER DIAMETER UNIT OR SPECIAL DESIGN

SHALL BE USED WHEN PIPE OPENINGS HAVE LESS

4. USE GRADE RING ADJUSTERS (DETAIL G-3) AS THAN 6" BETWEEN THEM.

REQUIRED TO BRING MANHOLE FRAME TO GRADE.
8. LIFT HOLES OR EYES SHALL BE PROVIDED IN EACH

5. PRECAST MANHOLE JOINTS: THE MANUFACTURER SECTION FOR HANDLING.

SHALL FORM MALE & FEMALE ENDS OF JOINTS

USING THEIR OWN DESIGN. JOINTS SHALL BE SEALED 9. DRIP STONE LANDINGS -(SEE DETAIL D-3.09A) SHALL
BY THE CONTRACTOR AND MADE WATER-TIGHT USING BE USED ONLY WHEN PIPES ARE CONNECTED

THE MANUFACTURER'S RECOMMENDED ASTM OR THROUGH RISER UNITS.

AASHTO—-APPROVED SEALANT.

10. PRECAST UNITS ARE UNACCEPTABLE IF INNER OR
6. THE BASE SHALL BE CAST MONOLITHIC WITH BASE OUTER JOINT IS CRACKED OR BROKEN.

UNIT OR JOINTED PER MANUFACTURER'S DESIGN.

2/972005 447 PM

DEPARTMENT OF PUBLIC WORKS ISSUED: _ AUGUST, 1997
STORM DRAINAGE DETAILS R SBRUARY 2005
TYPE C MANHOLE PLATE

PRECAST REDUCERS D-3.02B

D-03_028.0WG



#6 @ 6" o/c
EACH WAY.

T #6 EXTRA AS SHOWN.

6. USE OF SIDEWALK FRAME AND COVER (SEE

4 -
';r‘jS‘T'—:/Aﬂ "
! _I. .
— (1Y)
4 a
=z 2]
— ——— = -
< <
ERRAR
<L W0
a ?
—
MANHOLE STEP CENTERED ON
¢ OF BOTH SLAB OPENING & %0
MANHOLE. SEE DETAIL G—4.
4 ._-O"
PLAN
STORM DRAIN HEAVY L RN TTEN
FTRi/h\AFEFlgNgAggslég AROUND ENTIRE FRAME
PRECAST CONCRETE GRADE RINGS
(SEE DETAIL D-3.05) (SEE STD. DETAIL G-3) OR BRICK
) MASONRY (16 IN. MAXIMUM, TWO
— COURSES MINIMUM) SHALL BE USED
e TO BRING MH FRAME TO GRADE
gy AS REQUIRED.
88|, " - NOTES :
I ""i_SIL
W e
YEx g ) WALLS, BOTTOM SLAB AND INVERT SHALL
@3zl " I‘JT—-'J gl L 2" CLEAR BE MIX #3 CONCRETE POURED IN PLACE.
® § T B
& o'?i Carslb 4 4'=0 8 2. BENCH FULL HEIGHT OF PIPE_AS SHOWN
8923 - - FOR TYPE A MANHOLE ON DETAIL D-3.00.
~ Z N .
N P11 < TANDAR 3. WHERE COVER IS GREATER THAN 4’, USE
S0 13 .-{| STANDARD TYPE A MANHOLE.
275 ]| MH STEPS. k
2Ny % SEE DETAL G-4 R\ 4. FOR PIPE SIZES 42" AND LARGER, USE
- | et e men e TYPE C MANHOLE.
al | e 5. FOR PIPE 30" HORIZONTAL & LARGER WITH
CURVE CENTERLINE LENGTH GREATER
= a THAN 4', USE BEND STRUCTURE. SEE
U L1 Q DETAL D-4.01. '

. P { .
8" MN. (CIP) ,T /BRICK SHALL BE ASTM

C32 GRADE SS.

SECTION A-A

#4 BARS @ DETAIL D—3.08) IN PLACE OF HEAVY TRAF—
10" 0/C EACH FIC FRAME & COVER SHALL BE LMITED TO
WAY, BOTH SIDEWALK AREAS EXCEPT WITH PRIOR
FACES, APPROVAL OF BUREAU OF ENGINEERING.

7. SEE DETAIL D-3.01 FOR PRECAST ALTER-
NATE SHALLOW MANHOLE.

BUR. OF EN

ISSUED: _QCTOBER, 1977

DEPARTMENT OF PUBLIC WORKS
REVISED: _JULY, 1985

STORM DRAINAGE DETAILS

REVISED: FEBRUARY, 2002

PLATE

D-3.03

TYPE B SHALLOW MANHOLE
(FOR PIPES 15" TO 36" HORIZ. DIA.)

MARCH 1997 JAV / DAS
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ALTERNATE MANHOLE STACK.

|
20" OR 3'-0" W % o
SEE NOTE 3 —— | M 5752 % == —+F
' |
[i |
% SOY 5 NOTES :
#7 EXTRA —<_| !
AS SHOWN i i1 . WALLS, BOTTOM SLAB AND INVERT SHALL
/1 N / (/ BE MIX NO. 3 CONCRETE POURED IN PLACE.
i ]
| = ,/ 2. FOR PIPES 36" AND SMALLER, USE TYPE
I O I N N2 I A A MANHOLE, OR TYPE B MANHOLE ]
;@6 0 /C__A”‘ ; — : WHERE "H' (COVER) IS LESS THAN 3'—6".
ACH WAY I 5 - 3. WHERE "H" IS LESS THAN 3'—6", USE
1

36" MIN.

6'—0" MAX.

. FOR CURVE CENTERLINE LENGTH OVER
4 FT, USE BEND STRUCTURE PLATE

12" D-4.01.

TOP SLAB

STORM DRAIN HEAVY
TRAFFIC MANHOLE
FRAME AND COVER

MORTAR
_7

5. UNLESS OTHERWISE NOTED, MANHOLE
TAPERS SHALL BE FURNISHED IN STRICT
ACCORDANCE WITH A.S.T.M. DESIGNATION
C—-478 (LATEST) FOR "PRECAST REINFORCED
CONCRETE MANHOLE SECTIONS".

GRADE

=

= ElllzﬂgﬁzﬁLm

—_ I T e
=T - Ao =
~* PRECAST CONCRETE GRADE RINGS
= = (SEE STD. DETAIL G-3) OR BRICK
3 . MASONRY (16 IN. MAXIMUM, TWO
= b= 27— Q" COURSES MINIMUM) BE USED TO
. £ 3 . BRING MANHOLE COVER TO GRADE
=I . % PRECAST - " AS REQUIRED.
© NOTE 5 ==
i 2 MANHOLE
) I STEPS - SEE MORTAR
- N DETAIL G-4
MIX NO. 3 E B e
CONCRETE ; o
SLAB oumoes P
2. L0 2
N = 5
#7 @ 6" 0/C I =z
EACH WAY g § p=
I 47 ® 6" 0/C .21
S o EACH WAY —{" 3
S L~
el
I VARSI NILTS U IV P ALTERNATE
zé[ SENFIGESORINEINIG - B MANHOLE STACK
RICK SHALL BE ASTM "~ #4 BARS @ SEE NOTE 3
C32 GRADE SS. 12" C/C EACH ( )
WAY, G WALLS
SECTION & BASE
DEPARTMENT OF PUBLIC WORKS ISSUED: _OCTOBER, 1977
REVISED: JULY, 1985

UR. OF ENGINER,
/8

DATE

STORM DRAINAGE DETAILS

TYPE C MANHOLE
42" & LARGER PIPES
(DEFLECTION € LENGTH =< 47)

REVISED: FEBRUARY, 2002
PLATE

D-3.04

BEV. APRL D07 LAV




PICK HOLES ON EDGE

OF COVER. DIAMOND GRID
WHERE FRAME & COVER IS USED OUTSIDE OF 7
BALTIMORE COUNTY R/W OR EASEMENTS,
SUBSTITUTE THE WORDS "PRIVATE STORM e
AR S e o sTom S0
' A S/ V¢TI A
O &—-b—0lo &
-
__y N
x nesuciels
,_3 Fan
2’\r 8 = 7, " " \)) $——¢V_¢—~$— N N _'d} -\h
2-1 7 <8 oY @ ' <
v <4 2 2, .
Nl DIAMETER
7L < ——— HOLES.
B V| _% i 3
—n” 4\ » 1 » 1—‘
V20 T s /2
,\/ 2’—10 e 7/8n 7 ) 7/8»
SHALLOW FRAME Ay 2-178 »
/8 — 5!
v 78 in >I5'/8
2'% 1 /,

77 /AiV////AiV//%iV////AiV////AiV///////////§ '7F"——"
Z és 51/8 »
4\ CASTINGS MUST BE MACHINED 134 "= 9"
7]

ON BEARING SURFACES.

1, "R 34N "
5 2 >N 1
e ! -
Pk 2-0" s 5"]
7/8"— SECTION "A-A"
. %" e \ 3" 3"
| 3 Sn 0" 5
., )
)

T L A L T O .
1 2% j

p_ 3 % | | 3% g —]
SECTION "B-B" | |
f!
NOTES : NOMINAL WEIGHTS l,‘
FRAME AND COVER FOR 54" AND LARGER BENDS AND 9" FRAME 4" SH R
JUNCTION CHAMBERS SHALL BE 2'—6" WITH LETTERING _ SHALLOW FRAME
AND HOLES AS SHOWN FOR 2'—0" FRAME. FRAME : 250 Lbs. 165 Lbs.
COVER : 135 Lbs. 135 Lbs.
CASTING MATERIALS SHALL BE GREY IRON. TOTAL : 385 Lbs, 300 Lbs.
USE OF SHALLOW FRAME SHALL BE APPROVED BY
ENGINEER.
SO APPROVAL DEPARTMENT OF PUBLIC WORKS fs‘gggn %TG?SETR 1;‘;7 .
a?M* Q% ~ STORM DRAINAGE DETAILS REVISED: : 1
AKKE | W.’ 24" HEAVY TRAFFIC MANHOLE PLATE %
BUR OF EN§INEERNC/C@RSTRUCTION FRAME & COVER -
e | jofralay T D-3.05 |




TOP VIEW

=
>
S

= . <>\/ )]
AV CAINS
\ \000[3®©®/
N \O El/@ 2
|25—7/8"
1-11/16"+ [PV 272
ZVE -1/2"-
| . N 2-1/2"
Loye | .

1. MATERIAL — CAST IRON ASTM A-48, CLASS 30

SECTION 2. MACHINED ON HORIZONTAL BEARING SURFACE
3. LOADING — AASHTO H—20
4. EQUIVALENT DESIGN MAY BE USED WITH
APPROVAL OF DEPARTMENT OF PUBLIC WORKS
5. OPENING AREA = 179 SQUARE INCHES
RE APPROVAL DEPARTMENT OF PUBLIC WORKS ISSUED: AUGUST, 1997
S R0, | <= STORM DRAINAGE DETAILS i,
"%*%& 7 RADIAL GRATE
BUR. OF ENGINEE FOR USE WITH 24" HEAVY .
L N [/ 4 Y o TRAFFIC MANHOLE FRAME D-3.05A

;

3
]
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(4) OPEN PICK_HOLES
3/4” [19mm] RAD.
(SEE PICK HOLE

DETAIL)
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2" [51mm] RAISED LETTERS
FLUSH w/TOP SURFACE A

COMPONENT NO.

“"DIAMOND” GRID TOP DESIGN

(30) 3/4” [19mm]
DIA. VENT HOLE

MACHINED ON
BEARING SURFACE

Ly

21/2 [64mm].I

|

FOUNDRY NAME
3/8" [9mm]
RAISED LETTERING

3/4" [19mm.]
1 9/16" [40mm]

[l | 3/ [1omm]
Z '
11/4" [32mm)

3/8"
[10mm]

SECTION A—A

R VENT

EC £ :
&3 & 8
- NE
Q. 28
=
T I
T
e
3/4” [19mm) 2y
— TS
5/8" [16mm]— {E
11/4” [32mm] — — -
1 7/8" [48mm]— —] =
_ 2 1/2" [64mm)

PICK HOLE DETAIL

/' PLATEN COVER IN FRAME

NOTE:

ALL DIMENSIONS SHOWN ARE IN ENGLISH AND [METRIC]

HEAT DATE

MEETS OR EXCEEDS H20 LOADING
MATERIAL:

CAST GRAY IRON ASTM A—48, CLASS 35B

FINISH:

NO PAINT

WEIGHT: APPROX. 1494
FRAME: SEE DETAIL G—14

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

STORM DRAIN MH PLATEN COVER

FOR USE WITH STRAIGHT WALL MH FRAME

ISSUED: _ JANUARY, 2001

REVISED:

REVISED:

D-3.05B




SVa 9681 HAHOLOO

WHERE FRAME & COVER IS USED OUTSIDE OF
BALTIMORE COUNTY R/W OR EASEMENTS,
SUBSTITUTE THE WORDS "PRIVATE STORM
DRAIN” FOR "BALTIMORE COUNTY STORM

1977
1997

OCTOBER,
AUGUST,
PLATE

D-3.06

[T}
e |
S BEE
o
({3 ¢
. o
A X W
. z =
o< >
=R ¥
\ EX0
RIS N -
XD " 55 < O
& 2 2oy
_ M pa B &
~eg N W 5 =2 Wy
N A < z% 0
. n n
bl e = - L & =
— s O < = <
&)
2 |2
N | o i | |18
N 23
..,....m.w"mﬂ.“.u."""...&“...vw.». /s —4 AT (@] v
X o
zZZ 1
VAN Qo
X < z |
> th g |
) A— i S
vz g
l | oo 2
[ N E D —
. i oL K Sends
o =z 2 &
Lot ] T & <
> z0 m a
O T<
O n=
[ N aw
= wl <o i ﬂ
=l = |
= L
O =9
o <= =
z Z = = R
p %&
< - %
o
o

8




MAXIMUM * | MINIMUM
MANHOLE | LATERAL | BASE B
EX. PIPE DIA. DIA. PIPE DIA. DIA. PROPOSED INCOMING PPPE
g 42 w 72 24,, 84,, GROUT AROUND ALL PIPES | (DIAMETER LESS THAN OR EQUAL
30" OR 36 72" 30 84 (TYPICAL) O DIAMETER OF EXISTING PIPE)
3On 60" 24n 72-: ﬂ
24" OR 27" 60" [SAME AS EX| 72" 90" MAX. I RISER BASE
e 48" 5 60" SEE NOTE 6 SRRy A
g g 8" 60" ""‘ 5-“45 \QQ
21 48 1 > o ‘5\% A
U TO 18" 48"  [SAME AS EX| 60" b VAN €W —_—
DY N \‘ CUT PIPE FLUSH WITH
« BASED ON LATERAL PIPE AT 90° TO EXISTING @, 2 SE )" INTERIOR OF MANHOLE
PIPE. WITH ABOUT THE SAME € ELEVATION. OTHER ‘).4‘.‘, NOTE 12 i‘) (TYP.) |
ANGLES & ELEVATIONS MAY BE USED IF POSITIVE . 4“, < HKS
FLOW IS MAINTAINED WITHIN MANHOLE AND SIX { ! K {] FLOW.
INCHES OF REINFORCED "DOGHOUSE” WALL IS L (/P FLOW
MAINTAINED BETWEEN PIPE OPENINGS. ! NS /
NoTEs. N ==
1. MANHOLE TAPERS, RISERS & BASES SHALL (MAX. 36" DIA.) QR MANHOLE STEP
BE FURNISHED IN STRICT ACCORDANCE WITH L DASh
’/,\STM DESIGNATION C-478 LATEST) FOR RISER BASE: B DETAIL PLATE G—4
PRECAST REINFORCED CONCRETE MANHOLE MIN. SLAB REINFORCEMENT
SECTIONS™. #6 BARS @ 12" 0/C EACH WAY TOP VIEW
2. MANHOLE BASE SHALL BE MIX NO. 3
(3,500 P.S1) POURED—IN—PLACE CONCRETE. MANHOLE DIAMETER _ géé:@% SE%A?CDESE
3. PROVIDE 12" MINIMUM CLEARANCE FROM RISERS IN T [ | '
INCOMING PIPE_& FROM DOGHOUSE DECOR 47 x v j [«>+2+5" MIN. (TYPICAL)
OPENING TOP(S) TO UPPER RISER JOINT T £ e [ RISER UNT T ROUT AROUND ALL
4. PROVIDE 6" MINIMUM CLEARANCE FROM “%.~ PIPES (TYPICAL)
INCOMING PIPE OPENING TO BOTTOM OF SEE NOTE 3 DOGHOUSE RISER j f 'SEE NOTE 5
DOGHOUSE UNIT J(BASE UNIT)
5. MINIMUM 1" CLEARANCE SHALL BE PROPOSED
MAINTAINED BETWEEN PIPES AND PRECAST INCOMING
DOGHOUSE PIPE_OPENINGS. OPENINGS SHALL PIPE

BE GROUTED WITH NON—SHRINK GROUT
JOINT FILLER.

6. IN ALL CASES, A MINIMUM 12" WIDE SECTION OF
MANHOLE WALL SHALL BE MAINTAINED BETWEEN
PIPE OPENINGS IN DOGHOUSE RISER.

BREAK OUT TOP
HALF OF PIPE

L ‘%12" MINIMUM BASE

THROUGH MANHOLE |'

7. ALL RENFORCING STEEL SHALL CONFORM TO R
ASTM A—615, GRADE 60. < N > “—SEE NOTE 2 (BASE)
' MINIMUM BASE SLAB REINFORCE- ASE DIA.—
8. SEE STANDARD PLATE D-3.01 FOR TYPE A & MENT #6 BARS @ 12" 0/C EACH WAY. BASE DIA.—SEE TABLE
TYPE B SHALLOW MANHOLE DETAILS FOR
USE WITH DOGHOUSE RISER SHOWN HERE. SECTION A-A
R T
BACKFILL ALL SIDES— JOINT SEE NOTE 10
RISER SHOWN HERE. SEE'STO. BETAL 62
9. MAXIMUM MANHOLE HEIGHT SHALL BE 30 FT. 3 v £ xxs —RISER UNIT
WHEN USING PRECAST DOGHOUSE RISER. SEE NOTE 35| T MANHOLE STEPS
10. PRECAST INLET JOINTS: THE MANUFACTURER  GROUT WITH NON=SHRINK 3 >, SEE NOTE 1
SHALL FORM MALE AND FEMALE ENDS OF GROUT JONT FILLER OR -
JOINTS USING THER OWN DESIGN. THE ] s
JONTS SHALL BE SEALED BY THE GASKET CONNECTOR <« J . DOCHOUSE OPENNG
CONTRACTOR AND MADE WATER TIGHT USING oG . PRECAST MANHOLE
THE MANUF ACTURER'S RECOMMENDED ASTM PPIF,E e e <.~ DOGHOUSE RISER
' SEE NOTE 4 = % — SEE NOTE 1
1. MANHOLE STEPS SHALL BE PROVIDED F A _ i~ el N
RISER 1S USED ABOVE THE DOGHOUSE RISER CROUT JONT o i ZA MLz FOURED N PLACE
(BASE UNIT). SEE STANDARD DETAL PLATE G—4.  PILER T R R,
12.  BREAK OUT ADDITIONAL PIPE AS REQUIRED 12" MINIMUM _A g SET INTO BASE

TO PROVIDE POSITIVE FLOW FROM INCOMING
PIPE TO CENTER MANHOLE CHANNEL.

BASE (SEE NOTE 2)

MIN. SLAB REINFORCEMENT
#6 BARS @ 12" 0/C EACH WAY

SECTION B-B

SLAB 2" MINIMUM
SEE NOTE 2 (BASE).

POUR AGAINST
UNDISTURBED OR
STABILIZED EARTH

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

ISSUED: _SEPTEMBER 16, 1991

REVISED: AUGUST, 1897

REVISED: _MAY, 2002

PLATE

_ PRECAST MANHOLE "DOGHOUSE"
RISER BUILT OVER EXISTING DRAIN
(FOR USE WITH PIPES 36" AND SMALLER)

D-3.07

BREV. APRIL 1995 JAV / DAS




GRANITE DRIP STONES ARE PREFERABLE BUT IF NOT
AVAILABLE SOME OTHER APPROVED TYPE MAY BE
USED. LOCATION OF DRIP STONES MAY BE ADJUSTED

B TO MEET THE REQUIREMENTS OF EACH CASE BUT
NORMALLY SHALL BE &' APART.

WALL THICKNESS:
8" TQ DEPTH OF 12'-0Q"
13" BELOW DEPTH OF 12'-0" TO DEPTH OF 24'-0"

IiE
e y
|DRIP STONES
il

BASE THICKNESS:

8" WALL~ USE 12" BASE
13" WALL- USE 16" BASE

NOTE: MANHOLE SHALL BE CONSTRUCTED OF
SECTION A-A REINFORCED CONCRETE gwux NO. 2). REINFORCING TO
C <+ BE NO.4 DEFORMED BARS @ 6" C/C, 2 WAYS, 2" COVER.

HEAVY TRAFFIC MH
FRAME & COVER
SEE DETAIL D—3.0S_\

,\/&\/‘\\/“\//\//A// R/ & R 77

PRECAST CONCRETE GRADE RINGS 2_0"
(SEE STD. DETAIL G-3) OR BRICK DA
MASONRY (16 IN. MAXIMUM, TWO .
COURSES MINIMUM)

0}

)

4'—0" MAXIMUM
3'~0" MINIMUM

BATTER

MANHOLE STEPS

SEE DETA.IL G-4 % =
% -
—l =

IRt

Ny
>

DRIP STONE

11'-0" MINIMUM DEPTH

PIPE INVERT E
SHALL BE HALF /' &=
THE DIAMETER

OF PIPE.

2%%% %%?ggwc F%
%

L
7|r_

DIRECTION OF FLOW

BASE— MIX NO. 2 —/

CONCRETE GRANITE BLOCK OR SECTION C-C

SECTION B-B BRICK MEETING ASTM
C32 GRADE SS.

DEPARTMENT OF PUBLIC WORKS ISSUED: AUGUST, 1997

STORM DRAINAGE DETAILS oD —THERUARY, 2002

STANDARD PLATE
DROP MANHOLE D-3.08

REV. JANUARY 1997 J A Y.




1.

HEAVY TRAFFIC MANHOLE

FRAME & COVER — SEE NO, 4 BARS AT
NOTE 10 DETAIL D-3.05 IR e/ e 2 WATS
B .5 =TT A
0 e . 48" FLAT SLAB TOP
g (OR ECCENTRIC CONE) J
RISER ,
sl UNT PXNO. 4 BAR
- f TYP.
ey — © 48" DRIP_STONE
TANDING PLAN
RISER 0.D. N
UNIT 7. BACKFILL ALL SIDES- . -
@ 2, SEE STD. DETAL G-2 48 RISER UNIT_, g
e J
™~
- 48" DRIP_STONE . |
: CANDING :
48" TYP. 7| I Ak r\\ T
- xxxx /
: L £27 CL. TYP. \
: S REINFORCING BARS — SEE CHART
" R{ﬁ? i 48" RISER OR BASE UNIT
o - SECTION A - A
o : . COMB. REDUCER &
e =-""DRP STONE LANDING
o TRV S e ) 48" DIAMETER
e 1 LANDING FBASE UNIT DRIP STONE LANDING
: s 48" INNER DIAMETER

W:éEE DETAIL G—2
LACING
ANDINGS

-
(1
O

METHOD OF PL
DRIP STONE LA

USE 4500 psi CONCRETE.

THE DRIP STONE LANDING SHALL BE USED ONLY
WHElg THERE ARE PIPES CONNECTED TO THE RISER
UNITS.

REINFORCEMENT: ASTM A 615 GRADE 60.

COST OF BASE, RISERS, TOP SLAB, FRAME, COVER &
DRIP STONE LANDING IS" INCIDENTAL TO MANHOLE COST.

PRECAST MANHOLE JOINTS: - THE MANUFACTURER
SHALL FORM MALE & FEMALE ENDS OF JOINTS

USING THEIR OWN DESIGN. JOINTS SHALL BE SEALED
BY THE CONTRACTOR AND MADE WATER-TIGHT USING
THE MANUFACTURER'S RECOMMENDED ASTM OR
AASHTO—-APPROVED SEALANT.

LIFT EYES SHALL BE PROVIDED FOR HANDLING 48"
DRIP STONE LANDING.

. SEE DETAIL D-3.01 FOR 48" DIAMETER RISER & BASE

UNITS. SEE DETAIL D-3.02A FOR LARGER DIAMETER

BASE UNITS.

8. MANHOLE STEPS: SEE DETAIL G—-4.
. SEE DETAIL D-3.09B FOR PRECAST REDUCERS

COMBINED WiTH DRIP STONE LANDINGS.

10. PRECAST CONCRETE RISER RINGS (SEE STD. DETAIL

G—3) OR BRICK MASONRY (16 IN. MAXIMUM OR TWO
COURSES MINIMUM) SHALL BE USED TO BRING MAN=-
HOLE FRAME TO GRADE AS REQUIRED.

/z% c
;UR OF]IGIN ER[NG/CO TRUCT[ON

\J

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

PRECAST
DROP MANHOLE

ISSUED: AUGUST, 1997
REVISED: MAY, 2002
REVISED:

PLATE

D-3.09A




SECTION A - A

2

~ \“‘1.“—‘4

4

PANO. 4 BAR

£
7,
¥’

FOR ALL UNITS

R

2" CL. TYP.

REDUCER UNIT

/Al(—

BASE_UNIT J/ /2 CL.

TYP.

¥
NG
"\
A\

REINFORCING BARS — SEE TABLE

SECTION A - A

1, USE 4500 psi

CONCRETE.

REDUCER & DRIP STONE

PRECAST DIMENSIONS REINF. PRECAST DIMENSIONS REINF. BARS PLACED 2 WAYS
MANHOLE 2 MANHOLE
DIAMETER | D D1 |W| X IN/FT DIAMETER D|T|W X TOP LAYER | BOTTOM LAYER
60" 6'-0"|5'~0"|6" | 3—6"| 0.15 60" 6'-0"|5" | 6" | 3'-6" N/A NO. 5 AT 10"¢c/c
72" 7-2"6'=0"|7" | 4-7"| 0.8 72" 7-2"\6" | 7"| 4#-7" N/A NO. 5 AT 10"c/c
84" 8-4"7"| 8" 5-8" N/A NO. 5 AT 10"¢/c
ECCENTRIC CONE

2. THE COMBINATION REDUCER — DRIP_STONE LANDING
SHALL BE USED ONLY WHEN THERE ARE PIPES CON-
NECTED TO THE RISER UNITS. SEE DETAIL D-3.09A
FOR PLACEMENT,

3. REINFORCEMENT: ASTM A 615 GRADE 60.

4. COST FOR THE COMBINATION REDUCER AND DRIP
STONE LANDING IS INCIDENTAL TO MANHOLE COST.

5. PRECAST MANHOLE JOINTS: THE MANUFACTURER

FLAT TOP REDUCER
& DRIP STONE

7. ECCENTRIC CONE REINFORCEMENT SHALL BE REIN-

FORCING BARS OR WELDED WIRE FABRIC AS SHOWN
IN TABLE

8. MANHOLE STEPS: SEE DETAIL G-4.

SHALL FORM MALE & FEMALE ENDS OF JOINTS
USING THEIR OWN DESIGN. JOINTS SHALL BE SEALED
BY THE CONTRACTOR AND MADE WATER-TIGHT USING
THE MANUFACTURER'S RECOMMENDED ASTM OR

AASHTO—-APPROVED SEALANT,
6. LIFT EYES SHALL BE PROVIDED FOR HANDLING.

APPROVAL

oo

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

PRECAST REDUCERS
WITH DRIP STONE LANDING

ISSUED: AUGUST, 1997
REVISED:

REVISED:

PLATE

D-3.09B |




154 FELT

NOTE: FOR DRAINS OVER 24" DIAMETER, USE
BRICK BEND OR MANHOLE

MANHOLE REQUIRED IN LIEU OF COLLAR
AS DIRECTED BY DEPARTMENT OF
PUBLIC WORKS.

30° MAX.

g

fi

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

CONCRETE COLLAR

24" DRAIN & UNDER

ISSUED: OCTOBER, 1977

REVISED: AUGUST, 1997

REVISED:

PLATE

D-4.00

h—
MAY. 1906 DAS




#6 EXTRA AS SHOWN

MANHOLE STEPS — SEE
DETAIL G—4

VARY RADI TO FORM SMOOTH TAPER
WHEN D1 DIFFERS FROM D2

MIX #3 CONCRETE FLUSH WITH
OUTSIDE TOP OF PIPE.
A

i\ BARS F |

BARS E N\ ? r&

Z#Af @ 12" E/W OR
EQUIVALENT WELDED
WIRE FABRIC

SECTION E - E

THIS DETAIL IS APPLICABLE TO HORIZONTAL
ELLIPTICAL AND ROUND PIPE (SPAN = RISE =
PIPE DIAMETER). SEE CHARTS, DETAIL D—4.02.

1. MATERIAL: WALLS AND BOTTOM SHALL BE BRICK
OR MIX #3 REINFORCED CONCRETE. SEE SECTION
E-E

2. DESIGN LOADING PER AASHTO H-27, WITH FILL
UP TO 15 FEET ALLOWABLE.

3. MANHOLE DETAILLS:
STEPS SEE DETAIL G-4
FRAME & COVER SEE DETAIL D-3.05
WALLS & MAX. BATTER SEE DETAIL D-3.00.

4, THE SMALLER OF D1 OR D2 SHALL DETERMINE €
RADIUS, DIMENSIONS B & C AND REINFORCEMENT.

5. MANHOLE OPENING d SHALL BE BASED ON DOWN-
STREAM PIPE SIZE D2.

6. FRAME & COVER FOR MANHOLE ON 54" & LARGER
BENDS SHALL BE 30" WITH LETTERING AND HOLES
AS SHOWN FOR 24" FRAME.

7. MINIMUM LENGTH OF CURVE IS 4’0" FOR USE OF
TYPE C MANHOLE STACK. STACK SHALL CONFORM
TO THAT SHOWN ON DETAIL D-3.04.

8. SEE DETAIL D—4.02 FOR TABLES AND DIMENSIONS.

APPROVAL DEPARTMENT OF PUBLIC WORKS ISSUED: __ OCTOBER 1977
m S ~— STORM DRAINAGE DETAILS Revisen, — 8%
3 ok X ¥ PLATE
R:@ UR. OF JENGIN m&gﬁﬁ BEND STRUCTURE
W | oA D-4.01

JOLY 1608 DAZ




CIRCULAR PIPE:

MASONRY
P! PE ¢ A B C BARS E BARS F d |VOLUME (CF/F)
DIA RADIUS @ SPACING BELOW SLAB
30" 5 -0 | 3¥-10"| 8 8" #5 @ 6" 0/c 3-#5 30" 6.9
33 6' 0" | 4 1" g8 g" #5 @ 6" o/c 3—#5 30" 7.6
36" 6 0" | 4 4 8 8" #5 @ 6" o/c 3-#5 36" 8.3
42" 7' -0" | 4 —10"| 8" | 10" #5 @ 6" o/c 445 36" 9.7
ag” 8 0" | 5 4 g" | 10 #5 @ 6" o/c 4—§5 36" 11.2
54" 9’0" | 66" | 12" | 10" #5 @ 6" o/c 5-#5 36" 18.6
60" 100 0" | 770" | 12" [ 12 46 @ 8" o/c 6—#5 36" 20.7
66" 110" | 776" | 12" | 12 #6 @ 8" o/c 7-#5 36" 22.8
72" 120" | 8 0" | 12" | 12 46 @ 8" o/c 745 36" 25.0

HORIZONTAL ELLIPTICAL CONCRETE PIPE:

| 4

BEND STRUCTURE

TABLES & DIMENSIONS

MASONRY
P! PE ¢ A B | C BARS E BARS F d |VOLUME (CF/F)
DIMEN RADIUS € SPACING | @ SPACING BELOW SLAB
38"x24" 60" | 4 -8"| 8 [10" |#5 @6°0/c |#5 @8 0o/c| 36" 12.0
42"x27" 770" |4 -10"| 8 | 10" |#5 @6"0/c |#5 @ 8" o/c| 36" 13.5
45"x29" 8 0" | 5 -1"| 8 | 10" |#5 @6"0/c |#5 @ 8 o/c| 36" 14.7
53" x34"| 9 0" 5 -9"| 8 | 10" |#5 @6"0/c |#5 @ 8"0o/c| 36" 18. 4
60" x38" 100" | 6'—4"| 8 | 12" |#6 @8 o/c |#6 @10"0/c| 36" 22.1
68" x43" 11' 0" | 7°-8"[12" | 12" | #6 @ 8" o/c |#6 @10"0/c| 36" 33.7
76" x48"7 12" 0" | 8 —4"| 12" | 12" | #6 @ 8" o/c |#6 @10"0/c| 36" 39.3
83" x53" 13' 0" | 8 -11"| 12" | 12" | #6 @ 8" o/c |#6 @10"0o/c| 36" 44.1
91" x58" 14' 0" | 9 -7"|12" 112" | #6 @ 8"0/c |#6 @0 0/c| 36" 50. 4
APPROVAL DEPARTMENT OF PUBLIC WORKS ISSUED: ___OCTOBER 1977
—  STORM DRAINAGE DETAILS NevisEn,

REVISED:

PLATE

D-4.02

JULY 1006 DAS



NOTES :

SECTION E—E (BETWEEN LIMITS SHOWN)
SHALL CONFORM TO BEND STRUCTURE.

WALLS AND BOTTOM SHALL CONFORM

TO BEND STRUCTURE.
z 3. MANHOLE STACK AND ADDITIONAL SLAB
< 4 @6 E/W OR REINFORCING SHALL CONFORM TO THAT
| e g 2 ALENT/ ¥R D OF TYPE C MANHOLE, DETAL D-3.04.
y N T S o oRIVALENT MANHOLE STACK REQUIRED UNLESS
o | ] % DELETION IS APPROVED BY BUREAU OF
1 - . ENGINEERING AND CONSTRUCTION.
—>I18 ’e
BRICK OR REINFORCED  \'\" Ny 4. SLAB OPENING FOR MANHOLE
CONCRETE s STACK IS 3' DIA. EXCEPT
s \\ = WHERE FRAME INSTALLED
| R WITHOUT MANHOLE RISER.
N | FLOW %
A i =
s > .
| I%H %12 <
N 1] ! a
N I/ :
(‘\;(OJ/ ) =
Ve \\\\ %12”6___ PLAN
@
o/
LOWEST MANHOLE STEP
W'Tm’;‘/EZRTVERT'CAL OF MANHOLE STACK OPENING
€ PER BEND STRUCTURE
SLAB DETAL.
' ‘ REINFORCEMENT: 2 — #6
e L{- —————— I\—' ADDITIONAL.
\ S
i 724
3— 45 \ s G ]
MIX #3 CONCRETE @ 3# O/C 1'; - 11 - - _ e

SLAB
— 2" CLEAR /

. N.%.

— Ian < ’

D (48" MAX.)

&N
A I
AN N
\Z #5 @ 6" 0/C E. W. / N

. DA = 2
- OR 3

Ve \ AN -
// q:- % a1 _
v QA N AN
Q\;O(\), N |/ \ 12"
SECTION E - E >
./ #5 @ 6” 0/C E. W.
o L
< TOP SLAB
N\
CRE APPROVAL DEPARTMENT OF PUBLIC WORKS 1ssyED: __ OCTOBER 1977
gfm*%a ——————————— —  STORM DRAINAGE DETAILS REVISED: . AUGUSL 2007
e 4 ¥ Kk
%"@ "ENGIN RIN%N‘S%J‘C'TTOE TY PE | PLATE
o | AOJLIAT - JUNCTION CHAMBER D-4.03

JANUARY 1997 JAV / DAS



&

MANHOLE STACK OPENING

3 gEiBBg'g? A?LT RUCTURE MINIMUM DIMENSIONS
) D A B
//\ - RElNI;_%RCEMENT: 2 - #6 T ey g
" \ [ADDI IONAL. - - -
#5 @ 6 O/C EACH WAY . ‘\\ 21';_30n 4,_4» 3,_7n
N THL 33"-36"| 4'=7" | 3-1"
| |
A 1 i ? A
- | D\A = ,2‘ n
T OR 3 i
{ |
94— 7
T T
\j'*k++-,|7“1-4/" 12"
\\?'_\-kr:!-’h}_- 7 ) PLAN
\\:-l—_!_./. y
MIX #3 CONCRETE
P S L N LI
(R TR P ) SECTION A-A
#5 @ 6" o/c EACH war?” L2 cLear

ROOF SLAB REINFORCEMENT

NOTES

1. WALLS AND BOTTOM SHALL

4 ® 6" E/W OR BE BRICK OR MIX #3 REIN-

QUIVALENT WELDED

. A "
§ x (o,,, XA ® WRE FABRIC FORCED CONCRETE. USE #4
o/ Lk NN § BARS AT 6" E/W OR EQUIVA-
/s Vo N LENT WELDED WIRE FABRIC.
© _ 2. MANHOLE STACK AND
L AN ® i ADDITIONAL REINFORCING
e \ //: SHALL CONFORM TO THAT
| g \ | FLOW OF TYPE C MANHOLE. SEE
) <> \/v JRigis DETAIL D-3.04.
o] 7= | 3. SLAB OPENING FOR MANHOLE
o »
MAIN ! e Vgl MAIN STACK IS 3' DIA. EXCEPT
DRAIN -\ : 7, \ / // e: DRAIN WHERE FRAME INSTALLED
8 O . WITHOUT MANHOLE RISER.
e I S |
AR ~ L2
N NN >||\BRICK OR REINFORCED
RO RN ?/x/ X/ CONCRETE
’ Q\’CJ ) v////) ’
A X M- LOWEST MANHOLE STEP
Y WITHIN 2* VERTICAL OF
K// € INVERT
A 12"
PLAN
APPROVAL DEPARTMENT OF PUBLIC WORKS ISSUED: __ OCTOBER 1977
_____ . REVISED: ___AUGUST, 1997

i
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SINGLE & DOUBLE

STORM DRAINAGE DETAILS

REVISED:

PLATE

D-4.04

BRICK "Y"

SANUARY 1997 JAV / DAS




TRIM END OF SMALLER
PIPE FLUSH WITH INSIDE

OF LARGER PIPE

1. USE WITH CONCRETE PIPE ONLY.

2. MINIMUM DIAMETER OF LARGE PIPE = 30"

SMALL PIPE DIAMETER

LARGE PIPE DIAMETER

4. ONE FIELD CONNECTION MAXIMUM PER SINGLE

LENGTH OF LARGE PIPE

3/16"

= 0.45 MAX.

VARIABLE

©
~
~y

ﬁzel

6 - 2" x 3/16" STAINLESS
STEEL HANGERS

MORTAR

C TR i 2

CONCRETE

‘ R + 18"

FLOW

@

STAINLESS STEEL PIPE HANGER

EXISTING CONCRETE PIPE

TRENCH WIDTH OF
SMALLER PIPE

VARIABLE -
45° TO 80°

MORTAR AROUND JOINT
TO FORM WATERTIGHT
CONNECTION

DEPARTMENT OF PUBLIC WORKS
STORM DRAINAGE DETAILS

FIELD CONNECTION

ISSUED: _ APRIL, 1999

REVISED:

REVISED; _JANUARY, 2005

PLATE

D—-4.06

171172005 555 PM

D-04_06.DWG




FINAL GRADE
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GEOTEXTILE

SECTION B - B

FINAL GRADE

®® ® 66

SECTION C - C

DESIGN WATER SURFACE

SECTION D - D

CLASS O RIPRAP

FINAL GRADE

SPAN W
15" — 41 3
42" — 54" | 6

RISE

SECTION A - A

HEADWALL (TYPES A,
B, C, OR E) OR END
SUPPORT WALL (TYPE
A HEADWALL SHOWN)

CLASS 0 RIPRAP
GABION BASKETS,

AS INDICATED

" / PLAN

EXISTING STREAM

6’ x 3' x " GABION BASKETS, LAID
FLAT ALONG OUTFALL INVERT

6' x 3’ x T GABION BASKETS, LAID
ALONG CHANNEL SLOPES

6’ x 3' x 3' GABION BASKETS, SET ON END,
3 FEET BURIED, 3 FEET MAX. EXPOSED.
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EDAgER CHANNEL PROTECTION
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<— LIMIT OF PAYMENT FOR

STANDARD OR MOUNTABLE
CURB & GUTTER SEE DETAILS
R-20A, R—20B, R—~21A, OR R-21B

3'-0" MIN. SOD

THICKNESS
AS DESIGNED

SECTION A-A

VARIABLE

CLASS O RIPRAP ON
GEOTEXTILE WHERE
SHOWN FOR "ON GRADE"
CURB OPENING & WHERE
DIRECTED BY ENGINEER.

2'~0"
DEPTH

I

'SECTION B-B

GEOTEXTILE

GABION OR RIPRAP
CHANNEL PROTECTION
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EXISTING GROUND

| EASEMENT STANDARD
BOTTOM DITCH SLOPES — STREET SECTION
ELEVATION 2 1 MAX.
DX — 1 MIN,
SRR 1
7. < /\\'
STABILIZATION — 4 .
STABILIZATION DEPTH D ~—

FLOW DEPTH d —

BOTTOM WIDTH W
(2 OR AS NOTED)

STANDARD SIDE DITCH (SD)
R
EXISTING GROUND
| EASEMENT STANDARD
\ STREET SECTION
FLOW.
—
D g VMN
WATER SURFACE ELEVATION ——p ¥ ¥ g ===
DITCH INVERT ELEVATION -~ —®
FLOW DEPTH d -
P
STABILIZATION DEPTH D TCH SLOPES. ~—

2 . 1 MAX. STABILIZATION

STANDARD SURFACE DRAIN DITCH (SDD)

1, SURFACE DRAIN DITCH TC BE USED TO
COLLECT RUNOFF FROM AREAS DRAINING
TOWARD ROAD. SIDE DITCH USED WHEN
SDD IS INADEQUATE OR TO CARRY WATER
ALONG EDGE OF ROAD.

2. STABILIZATION TO BE SEED AND MULCH,
PEGGED STABILIZATION FABRIC, SOD, RIP—RAP
OR GABIONS AS DIRECTED ON PLANS.

3. STABILIZATION, TYPE OF DITCH (SDD OR SD),

BOTTOM WIDTH W, DEPTH OF STABILIZATION
D AND INVERT ELEVATION AT CROSS—-
SECTION INTERVALS AS SHOWN ON PLANS.

4. SIDESLOPES AS SHOWN ON TYPICAL CROSS—SECTION.
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lEXISTING GROUND EASEMENT STANDARD
STREET SECTION
BOTTOM DITCH SLOPES —
ELEVATION 2 : 1 MAX. | 9’ MINIMUM ]
NN 2
_ A\ Y
STABILIZATION — o . =
_|||__
STABILIZATION DEPTH D NORMAL DEPTH IS T — 0"
FLOW DEPTH d — BOTTOM WIDTH W
(r — 6” OR AS NOTED) i
I | DMy =]

STANDARD BERM DITCH

1. STANDARD BERM DITCH TO BE USED TO
COLLECT RUNOFF FROM AREAS DRAINING
TOWARD TOP OF HIGHWAY CUT SLOPE.

2. STABILIZATION TO BE SEED AND MULCH,
PEGGED STABILIZATION FABRIC, SOD, RIP—-RAP
OR GABIONS AS DIRECTED ON PLANS.

3. STABILIZATION, TYPE OF DITCH (SDD OR SD),

APPROVAL

BOTTOM WIDTH W, DEPTH OF STABILIZATION
D AND INVERT ELEVATION AT CROSS—
SECTION INTERVALS AS SHOWN ON PLANS.

4. SIDESLOPES AS SHOWN ON TYPICAL CROSS—-SECTION.
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STANDARD DITCHES
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EXISTING GROUND LINE

. 3'-0"3'-0" ROUNDING
T — 0" MIN. FOR TANGENT (STRAIGHT) CHANNEL ' ' !

T — 6" MIN. FOR CURVED CHANNEL

CLASS 5 — CHANNEL
EXCAVATION

DESIGN WATER SUR

GABION SLOPE PROTECTION

(CLASS AS NOTED ON CONSTRUCTION
DRAWINGS)

UNPAVED CHANNEL

— \[ELEVATION
VAREES T SUITABLE
FILL MATERIAL
T H
/i f=]
MY | GEOTEXTILE ON SLOPES
UNDER GABION. SEE
SPECIFICATIONS
3-07 UNLINED 3-0
GABION TOEWALL !
CHANNEL WIDTH

UNLINED INVERT

__lo/es/9

CHANNEL WIDTH
GABIONS '
OR SLOPES LINED INVERT
END TOEWALL DETAIL
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12" MIN,

N
ERGros
72Xy

FINISHED SURFACE OVER PIPE

*4..8
FOR SLOPING/\/TRENCH WALL |FOR VERTICAL/\/TRENCH WALL
\\\\
A\ TRENCH WIOTH ____—pese
A \ PER DETAIL G-6 ] N
A o D
\ L

OPTIONAL
CONSTRUCTION JOINT
I
PIPE BEDDING VP
‘?l R o
gy 2
g : =
12" MIN. “-POUR CONCRETE TO
A~ UNDISTURBED EARTH ~B
SECTION B-B SECTION A-A
/< .t FINISHED SURFACE OVER PIPE
ke TABLE A
PIPE L z
SLOPE (MAX.) (MAX.)
100% (1:1) 12 4
PIPE ' -
ANCHOR 67% (1.5:1) 14 8
50% (2:1) 16’ 12
40% (2.5:1) 18’ 18’
3% (3:1) 20’ 20°
BREAK IN GRADE ; ,
% (41) 22 22
(SHOWN AT MANHOLE) | 22
LOCATION ALONG PIPE 20% (1) Py ”

NOTES

1. Anchors shall be Mix No. 3 Concrete.
2. Anchors shall not be placed within 6" of a pipe joint.
3. Trench shail be backfilled in accordance with Standard Specifications.

4. Spacing of anchors for pipé slopes between values in Table A may
be proportioned.
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