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HEADWALL (WEEPHOLES FOR HEADWALLS)

WEEPHOLES FOR HEADWALLS
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TYPE “A” HEADWALL - CIRCULAR PIPE

TYPE “A” HEADWALL — HORIZONTAL ELLIPITCAL CONCRETE PIPE
TYPE “A” HEADWALL — METAL PIPE ARCH

END SUPPORT WALL

END SUPPORT WALL - TABLE

END SUPPORT WALL - TABLE

HEADWALLS — (B-66, B-72, B-78, B-84)

TYPE “C” ENDWALL — ROUND PIPE - TABLE

TYPE “C” ENDWALL — ROUND PIPE - TABLE

TYPE “C” ENDWALL — HORIZONTAL ELLIPTICAL PIPE - TABLE
TYPE “E” ENDWALL

TYPE “E” ENDWALL - TABLES

CONCRETE END SECTION — ROUND CONCRETE PIPE
CONCRETE END SECTION — ROUND CONCRETE PIPE
METAL END SECTION — ROUND METAL PIPE

METAL END SECTION — ROUND METAL PIPE
CONNECTIONS — METAL END SECTIONS
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D-3.05B STORM DRAIN MANHOLE PLATEN COVER - FOR USE WITH 09/28/2023 305
STRAIGHT WALL MANHOLE FRAME

D-3.06 SIDWALK — FRAME AND COVER 09/28/2023 305

D-3.07 PRECAST MANHOLE “DOGHOUSE” — RISER BUILT COVER OVER 09/28/2023 305
EXISTING DRAIN (FOR USE WITH PIPES 36” AND SMALLER)

D-3.08 DROP MANHOLE — STANDARD DETAIL 09/28/2023 305
D-3.09A PRECAST DROP MANHOLE 09/28/2023 305
D-3.09B PRECAST REDUCERS - WITH DRIP STONE LANDING 09/28/2023 305

D-4.00 CONCRETE COLLAR - 24” DRAIN AND COVER 09/28/2023 305

D-4.01 BEND STRUCTURE 09/28/2023 305

D-4.02 BEND STRUCTURE — TABLE AND DIMENSIONS 09/28/2023 305

D-4.03 TYPE “1” JUNCTION CHAMBER 09/28/2023 305

D-4.04 BRICK “Y” — SINGLE AND DOUBLE 09/28/2023 305

D-4.06 FIELD CONNECTION 09/28/2023 305

D-5.02 CHANNEL — GABION VELOCITY BREAKER 09/28/2023 312

D-5.03 STANDARD CURB OPENING — CURB AND GUTTER SECTION 09/28/2023 609.04.02

D-5.04 STANDARD DITCHES — TOE OF SLOPE 09/28/2023 201

D-5.05 STANDARD DITCHES — TOP OF SLOPE 09/28/2023 201

D-5.06 GABION CHANNEL LINING 09/28/2023 312

D-6.03 PIPE ANCHORS — FOR STEEL PIPES 09/28/2023 ----



CURB_& GUTTER OPEN_ SECTION
INLET TYPE |STD. DETAIL| DESIGN PLATE STREET | AjtpY ROAD YARD | SWALE NOTES
IN SUMPON GRADE ROADSIDE| MEDIAN
A.B D-2.00 D—11 (sump)
’ thru SHA B61.1-431.0,1 [ ] Note 1 Note 4 Note 7
D-2.05 (on—grade)
E GRATE D-2.06 D-16 L ] ®
%b?orglbé olrr:]'gt 0207, 9 10 D-11,12, 13 ) ™ Note 4 Note 7
si il i
odlfied Grate | 0213 | inger srtes Note 3| @ hd
speci K| o2is | PRI .
S Single Grate | D214 B D-16 [ ] ® ®
Comrgfﬁgtiosn Inlet| 0218 0-11 (sump) ® L4 Note 4 Note 7 Note 2
K%?esTal:]r%lebrl‘\e D-21% 8 b-T6 * e . .
B{,ﬁﬁ.fﬁ,?{,‘;ﬁ; 0-220 D-11 ,14, 15 ] L J Note 4 Note 7 Note 2
Check |
Y—1 D22A B Welrsvgap y. P
Pipe Cap'y.
Y-2 D-2.23 Note 5 ® § 5 :
g + O
o 23
Y-3 D224 B Qmox=3.0 cfs ® t —g ;Z’
9 £°
Y—-4 D22 B Qmax=3.0 cfs Y o 2 o5
velhesk g, 8 |5 ;
eirs Cap'y. L. 0 N c
- —2. [ o c
Y-5 D-2.25C pine "Sacry. 25| 8 25
MD SHA COG SHA 61.1—431.0
MD fﬂﬁu:é?m *Fpr use in MD SHA
MD SHA 374.67 Right—of —Way only.
MD SHA COS SHA 61.1-431.1
NOTES:

1. Use curb opening inlets on—grade only where utiities are close to curb to
dllow placement of a Type E Combination or Type S Combination inlet.

2. Indicated Combination inlets to be depressed per Standard Detail D-2.26 only

when so noted on plans.

3. Type J inlets for use in roadside swale only where curb and qutter will not be
added later.

4, Set face of inlet curb piece at ultimate location of curb and gutter.

5. Use BPR "Hydraulic capacity of grate inlet in surp™(rev.8/68) with A=2.7 sf.

and P=88 ft. assume 50% clogging.

6. The Director of Public Works will consider waiving any
requirements hereon for reasonable cause upon receipt of @

written request.
7.

Where swale is intercepted by road drain system, an opening

in the rear wdl of the inlet under headpiece or top slab is
used to collect swale flow. Show special design on plans.
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QURVEY LOCATION LIMIT OF RIPRAP
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NOTES: 1. CHAMFER EXPOSED EDGES 17 x 1”. S -
2. HORIZONTAL ELLIPTICAL PIPE SHOWN. SPAN & RISE SIMILAR DETAIL:
FOR B.C.C.M. PIPE ARCH. FOR CIRCULAR PIPE, D=SPAN=RISE. DISPOSITION OF BARS
3. HEADWALL TO BE PARALLEL TO € OF ROADWAY UNLESS OTHERWISE
NOTED IN THE CONTRACT DRAWINGS.
4. MIX NO. 3 CONCRETE
5. SEE STANDARD PLATE D-1.03 FOR DIMENSIONS & REINFORCING.
6. USE OF CORRUGATED METAL PIPE SHALL BE RESTRICTED TO REPAR &
REPLACEMENT ONLY, EXCEPT WITH APPROVAL OF THE DEPARTMENT
OF PUBLIC WORKS. ADJACENT METAL PIPE SHALL BE INSPECTED
FOR REPLACEMENT PRIOR TO REPLACING HEADWALL.
7. SUBGRADE DRAINAGE PER PLANS OR AS DIRECTED BY ENGINEER.
PRECAST WALL WITH DIMENSIONS AND
BAR | SIZE & SHAPE | NO. BARS | ORIENTATION LOCATION SPACING e Eab e o s
PLACE WALL SHOWN WILL BE CONSID-
@& | #4 STRAIGHT 4 VERTICAL FRONT FACE AS SHOWN O e S
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© | #4 STRAIGHT 2 HORIZONTAL AS SHOWN - TF %%%FNE)G ETAngA MOE P%%EC%TNCWRAEJLES
@ | #4 STRAIGHT VAR. HORIZONTAL BOTH FACES | 1=7" c/c MAX.| THAT ARE CUT OR BROKEN FOR ANY
© | #4 STRAIGHT VAR. HORIZONTAL BOTH SIDES | 4" ¢ /¢ MAX.| REASON WILL BE REJECTED. PRECAST
OF OPENING CONCRETE: 4500 psi MIN.
* BOTTOM BARS TO BE FULL LENGTH
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CIRCULAR

PIPE:

A\ CONCRETE VOLUME & LBS. STEEL
FOR ESTIMATING ONLY

QPENING DIMENSIONS REINFORCING BARS
A VOLUME APPLICATIONS
DIAM. /SL\SEI-'—A\[ A B C E H L S CO%%REFE EEEELA BAR | BAR | BAR | BAR | BAR
12" .79 9” 6" 6" 1-9” 0’-10" 4'-p” 4 .27 24 L ] e | o
15" 1.23 9” 6" 6" 1’-g9” 1'-0 1/27| 4-9” Vi .34 26 o [ 2 )
18" 1.79 9” 6" 6" 1’-g9” 17-3" 5-6" 4" A2 29 L ] L )
21" 2.40 9" 6" 6" 1'-9" 1"-5" 6'—3 4" .49 33 [ L BIBK
24" 3.14 9 14" 6" 2'-5" 1"-6" 7-0 6 .69 38 ® L K J
30" 4.91 9 14" 6" 2'-5" 7-9" 8'-6" 6" .88 23 ® LR
36" 7.07 12" 16” 10" 3-2" 2-0" 10"-0"| 6" 1.73 85 ® | o o o
42" 9.62 12" 16" 10" 3-2" 27-3" 117-6"| 8" 2.07 96 ® o e o
48" 1257 | 127 16" 10" 3=-2" 2 -6" 13°-0"| 8" 2.44 106 o | o o o
54" 1590 | 127 | 20" 12" 3-8" 2’-9" 14-6"| 8" 3.08 121 o | o o o
60" 19.64 | 12 207 12" 3-8" 3-0" 16°-0"| 8" 3.50 143 ® | O o o

BITUMINOUS COATED CORRUGATED METAL PIPE ARCH:

QPENING DIMENSIONS A VOLULE RE\ANPFPOLF‘%CCA\%%N%ARS

EQDIA | SIZE AREA A B C E H L S | CONCRETE | STEEL "5ARTBAR [GAR | BAR | BAR
SQ.FT CY. LBS A @ oo ©

24" | 28" x 20| 2.2 9" 14" | 8" | 2-5" | 1"=2" | 5'-11" | @ 0.56 33 ° L )
30" | 35" x 24"| 4.4 " 14" | 8" | 25" | 1'-5" 7'-5" 6" 0.69 37 ] ' N
367 | 427 x 297| 6.4 127 | 16" | 10" | 32" | 1'-8" | 8-10"| 6 1.40 54 ® )
42" | 49" x 33"| 8.7 127 | 16" | 10" | 32" | 1'=11" | 10'-4" | 8" 1.70 77 o o o o
48" | 57" x 38" 114 | 127 | 16" | 10" | F-2" | 2"=2" | 12'—1" | 8" 2.07 90 o o e 0
547 | 64" x 43" 143 | 12 | 20" | 12" | 3-8" | 2’-6" 13-7" | 8 2.70 102 e o o o
60" | 71" x 47" 176 | 12" | 20" | 12" | 3-8" | 2'-9" 15'=1" | 8" 3.08 112 e | o o o

HORIZONTAL

ELLIPTICAL REINFORCED CONCRETE PIPE:

OPENING DIMENSIONS REINFORCING BARS
FQDIA | SIZE | AREA | A B | ¢ E I L s | “concrere | see TR giEL‘CQX‘RONSAR iR
SQ.FT Y. LBS A
® © 0o o
18" 23" x 147 | 18 | 9 | 147 | 8 | 2-5" | 1=2" | 5-11" | ¢ 0.54 3| e o o
24 30" x 19" |33 | 9 | | | 25 | -5 | 7-5" | 6 0.70 47 ° (S
27 |34 x 227 | 41 | 12" | 16 | 10" | -2 | v-7" | 82" | 6 1.30 57 ° o o
30" |38 x 24" | 51 | 122 | 18 | 10" | -2 | v-8 | g-10"| 6 1.42 64 ° o o
33 |42 x 277 | 63 | 120 | 187 | 10" | 327 | v=107| 9-77 | 6 1.57 72 e o o o
367 457 x 297 | 7.4 | 127 | 167 | 10" | 32" | v=11"| 10-4" | 8 1.72 77 e o o o
397 49" x 327 | 88 | 127 | 167 | 10" | 32" | 2-17 | =3 | 8 .92 85 e o o o
427 |53 x 347 | 102 | 127 | 200 | 12" | 3-8 | 2-22 | 21| 2.31 90 e o o o
48" 60" x 38" | 129 | 127 | 20" | 12" | 3-8" | 2-6" | 13-7"| 8 2.70 102 o o o o
54" |68 x 43" | 166 | 12° | 20" | 12" | 3-8" | 2-8" | 4-6"| 8 2.91 118 o o o o
e PR »  |DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION | SSUE> SEPTEMBER 2023

BUR. ENGJ{NE@RING/COTISTRTJ%IEN

DIRECTOR

SEPTEMBER

28, 2023

STORM DRAINAGE DETAILS

END SUPPORT
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WALL

FLATE
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CIRCULAR

PIPE:

A\ CONCRETE VOLUME & LBS. STEEL
FOR ESTIMATING ONLY

QPENING DIMENSIONS REINFORCING BARS
A VOLUME APPLICATIONS
DIAM. /SL\SEI-'—A\[ A B C E H L S CO%%REFE EEEELA BAR | BAR | BAR | BAR | BAR
12" .79 9” 6" 6" 1-9” 0’-10" 4'-p” 4 .27 24 L ] e | o
15" 1.23 9” 6" 6" 1’-g9” 1'-0 1/27| 4-9” Vi .34 26 o [ 2 )
18" 1.79 9” 6" 6" 1’-g9” 17-3" 5-6" 4" A2 29 L ] L )
21" 2.40 9" 6" 6" 1'-9" 1"-5" 6'—3 4" .49 33 [ L BIBK
24" 3.14 9 14" 6" 2'-5" 1"-6" 7-0 6 .69 38 ® L K J
30" 4.91 9 14" 6" 2'-5" 7-9" 8'-6" 6" .88 23 ® LR
36" 7.07 12" 16” 10" 3-2" 2-0" 10"-0"| 6" 1.73 85 ® | o o o
42" 9.62 12" 16" 10" 3-2" 27-3" 117-6"| 8" 2.07 96 ® o e o
48" 1257 | 127 16" 10" 3=-2" 2 -6" 13°-0"| 8" 2.44 106 o | o o o
54" 1590 | 127 | 20" 12" 3-8" 2’-9" 14-6"| 8" 3.08 121 o | o o o
60" 19.64 | 12 207 12" 3-8" 3-0" 16°-0"| 8" 3.50 143 ® | O o o

BITUMINOUS COATED CORRUGATED METAL PIPE ARCH:

QPENING DIMENSIONS A VOLULE RE\ANPFPOLF‘%CCA\%%N%ARS

EQDIA | SIZE AREA A B C E H L S | CONCRETE | STEEL "5ARTBAR [GAR | BAR | BAR
SQ.FT CY. LBS A @ oo ©

24" | 28" x 20| 2.2 9" 14" | 8" | 2-5" | 1"=2" | 5'-11" | @ 0.56 33 ° L )
30" | 35" x 24"| 4.4 " 14" | 8" | 25" | 1'-5" 7'-5" 6" 0.69 37 ] ' N
367 | 427 x 297| 6.4 127 | 16" | 10" | 32" | 1'-8" | 8-10"| 6 1.40 54 ® )
42" | 49" x 33"| 8.7 127 | 16" | 10" | 32" | 1'=11" | 10'-4" | 8" 1.70 77 o o o o
48" | 57" x 38" 114 | 127 | 16" | 10" | F-2" | 2"=2" | 12'—1" | 8" 2.07 90 o o e 0
547 | 64" x 43" 143 | 12 | 20" | 12" | 3-8" | 2’-6" 13-7" | 8 2.70 102 e o o o
60" | 71" x 47" 176 | 12" | 20" | 12" | 3-8" | 2'-9" 15'=1" | 8" 3.08 112 e | o o o

HORIZONTAL

ELLIPTICAL REINFORCED CONCRETE PIPE:

OPENING DIMENSIONS REINFORCING BARS
FQDIA | SIZE | AREA | A B | ¢ E I L s | “concrere | see TR giEL‘CQX‘RONSAR iR
SQ.FT Y. LBS A
® © 0o o
18" 23" x 147 | 18 | 9 | 147 | 8 | 2-5" | 1=2" | 5-11" | ¢ 0.54 3| e o o
24 30" x 19" |33 | 9 | | | 25 | -5 | 7-5" | 6 0.70 47 ° (S
27 |34 x 227 | 41 | 12" | 16 | 10" | -2 | v-7" | 82" | 6 1.30 57 ° o o
30" |38 x 24" | 51 | 122 | 18 | 10" | -2 | v-8 | g-10"| 6 1.42 64 ° o o
33 |42 x 277 | 63 | 120 | 187 | 10" | 327 | v=107| 9-77 | 6 1.57 72 e o o o
367 457 x 297 | 7.4 | 127 | 167 | 10" | 32" | v=11"| 10-4" | 8 1.72 77 e o o o
397 49" x 327 | 88 | 127 | 167 | 10" | 32" | 2-17 | =3 | 8 .92 85 e o o o
427 |53 x 347 | 102 | 127 | 200 | 12" | 3-8 | 2-22 | 21| 2.31 90 e o o o
48" 60" x 38" | 129 | 127 | 20" | 12" | 3-8" | 2-6" | 13-7"| 8 2.70 102 o o o o
54" |68 x 43" | 166 | 12° | 20" | 12" | 3-8" | 2-8" | 4-6"| 8 2.91 118 o o o o
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3/4” @ HOOK BOLTS

4 — #6 BENT BARS HORIZONTAL
2 EACH FACE 7 |

s S @ 1'=6" C/C AROUND
#4 STRAIGHT BARS ) —t g PIPE ARCH WHEN
VERTICAL @ 2'-0” — = METAL PIPE IS USED.
MAXIMUM IN

FRONT FACE. S.LP.

#4 BENT BARS
@ 1’'-0" C/C BELOW
OPENING.

CLASS "SE”

= SEE
=nEE | /| e =TT GEOQTEXTILE ‘P‘LAN
v

SEE PLATE
D-1.00

SUBGRADE DRAIN (TYP. CARRY CONCRETE TO
SEE STD. PLATE DQW‘O)O < MN UNDISTURBED EARTH

PROVIDE RIPRAP OR
GABIONS TO PREVENT

SURVEY LOCATION
POINT (SLP.)

231
MAXIMUM
SLOPE

SECTION A-A

UNDISTURBED

SCOUR AT TOEWALL w
(COST SEPARATE) L

LIMITS OF RIPRAP (OR
GABION) SCOUR PRO-
TECTION FOR TOE OF ——
HEADWALL

) 0
i
DN
G -
\ A0 1y
7 — it\\
/////\ RS
- ~_ I~
~ 'S %
R Q =
= = N ~ uf%

ISOMETRIC VIEW

CARRY CONCRETE TO

EARTH

B—66 |#4 LONG BENT BARS HOR.
B—72 1 #4 SHORT BENT BARS HOR.
ALT. 1 WITH 1 @ 6" C/C.

#5 BARS HORIZONTAL @ 1°-7"

- MAX. C/C BOTH FACES BOTTOM
o Zi N T P BARS BENT ALONG ENDWALL
ALT. 1 WITH 2 RESP. @ 4" C/C. OTHERS STRAICHT.  ———

GENERAL NOTES :

CONCRETE: MIX #3
CHAMFER: ALL EXPOSED EDGES

BOTH

#5 BENT BARS

WINGWALLS

ALL ENDWALLS.
#5 BENT BARS @

1" x 1" OR AS DIRECTED. 1§44 BENT BAR TL0" ¢/ BOTH
SUBGRADE DRAINAGE: PER STD. PLATE <2 ZH?%E\ZSENNTTALBARS < 3 SIDES OF OPENING.
D-1.00 OR AS DIRECTED. = ! - T oew
PRECAST WALL WITH DIMENSIONS AND A HORIZONTAL | [T #4 STRAIGHT
REINFORCING EQUIVALENT TO CAST IN | B -~ BARS HORIZONTAL.
PLACE WALL SHOWN WILL BE CONSDERED. 7., SECTION B—B 1 eacH wiNowaLL
PROVIDE SHOP DRAWING SHOWING RE— 1-0
INFORCEMENT AND MEANS OF WALL—TO—
TOE CONNECTION. PLACE ON UNDISTURBED DISPOSITION OF  cormucaten wema e ust s
EARTH OR POUR CONCRETE FOOTING BARS DETAIL RESTRICTED TO REPAIR & REPLACEMENT

TO SAME. PRECAST WALLS THAT ARE EXCEPT WITH D.P.W. APPROVAL.
CUT OR BROKEN FOR ANY REASON WILL BE

REJECTED. PRECAST CONCRETE: 4500 psi MIN.

BEFORE REPLACING HEADWALL.

INSPECT

ADJACENT METAL PIPE FOR REPLACEMENT

OPENING DIMENSIONS VoL
STEEL

A I O N N e H J K L M N o | p [TV s
INCHES | SQ. FT. C. Y. :
66 | 2380 |2-6"| 13" 4=0"| 3-0"| 1124 | 68 4"| 64" | 1037 |10-84"| 93 | 3-5" | 744 |3-0"| 105 | 585
72| 9827 |2=6"| 13" 4=0"| 3=3"| 171" | 7-3 | 610" 1017116210127 3= | 7104 | 307|118 | 645
78 | 3320 |3-0"| 16" 56" 3-6"|15-04 | -9 | T-4" | 12207 | 125" | 109" | 40" |g-64 |F-0"| 138 | 865
B4 | 3848 |3-0°| 1-6"| 5=6"| 3-9"| 13_1q’| B4 | 7107 |17-94 (1524|1054 46 |9-02"|3-0"| 152 | 984

QUANTITIES IN TABLE TO BE USED FOR ESTIMATING ONLY.

P DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION
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CONCRETE : MIX # 3 CORRUGATED METAL PIPE: USE FOR

CHAMFER : ALL EXPOSED EDGES 1" REPAIR, REPLACEMENT ONLY, EX—
PLAN ; | x 17 OR AS DIRECTED.  CEPT WITH D.P.W. APPROVAL. ADJAC—
— | | SUBGRADE DRAINAGE: PER STD. PLATE ENT METAL PIPE TO BE INSPECTED
| Lo D—1.00 OR AS DIRECTED. FOR REPLACEMENT PRIOR TO HEAD—
o T WALL REPLACEMENT.
TR 211 NAX.
o= PN SEE PRECAST NOTE (TYP.) SEE DETAIL /—SLOPE
g BARS{D) (D%.OO —
- © SURVEY LOCATION ] =
P ‘ 44 BENT BARS
| POINT (S.L.P.) ] ‘ ‘ 5o o
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DR (7P.) 2—#4 STRAIGHT BARS HORIZONTAL o
SEEsTh 1 EACH FACE FOR 36" DIA. TO r BARS (D)
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INCLUSIVE. PROVIDE RIPRAP OR HSECTION AA B HORIZONTAL
, GABIONS TO PREVENT —
BARS SOOUR AT TOEWALL ALL ENDWALLS.
(COST SEPARATE)
ADD'L. BARS REQUIRED FOR
36" T0 727 PIPE
TIEIENE R = = =
L - DISPOSITION OF
2" o
il <= SEE PRECAST ; BARS DETAIL
NOTE
BARS (B)-| < .
<l SN [ (!
SEE PFECAJSP v (] !
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CARRY CONCRETE TO /. = ~
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60 | 19.64 | 127|207 | 127 | 3-8 12" | 6-0"| 26-8"| 3—0"| & | 10.8]| 360 ® [ ®| @ ® | TFOR ESTIMATING
72 | 28.27 | 12| 20" [ 127 | 3-8 12" | 7-0"| 31'=8"| 3=0"| 9" | 13.8] 449 ® | ®| ®| ® | PURPOSES ONLY
- HROAL DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION| SSUED:  SEPTEMBER 2023
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CONCRETE : MIX # 3
CHAMFER : ALL EXPOSED EDGES 1"
x 1" OR AS DIRECTED.
PLAN <=7 ) SUBGRADE DRAINAGE: PER STD. PLATE
_FLAN | | D-1.00 OR AS DIRECTED.
| ]
oo ——
= 1
I I
< ¥ L SURVEY LOCATION
. 1 (=l POINT (S.L.P.)
s BARS(E )
CLASS "SE”
&2 w SPAN 1 %8 GEOTEXTILE
1L ‘ 1
2 1} 2
L

LIMIT OF RIPRAP
OR GABIONS (TYP.)

2—#4 STRAIGHT BARS HORIZONTAL
1 EACH FACE FOR 42" x 277 10

PROVIDE RIPRAP OR
GABIONS TO PREVENT
SCOUR AT TOEWALL

CORRUGATED METAL PIPE: USE FOR
REPAIR, REPLACEMENT ONLY, EX-—

CEPT WITH D.P.W. APPROVAL.

ADJAC—

ENT METAL PIPE TO BE INSPECTED
FOR REPLACEMENT PRIOR TO HEAD—
WALL REPLACEMENT.

SECTION A-A

221 MAX.
SLOPE

1—#4 STRAIGHT
BAR HORIZONTAL

ALL ENDWALLS.

60" x 387 PIPE ENDWALLS INCLUSIVE A (COST SEPARATE)
SUBGRADE_DRAIN (TYP.) SEE = ADD’L. BARS REQUIRED FOR
STD. PLATE D-1.00 2'—6 - ; ) ; \
. BARS 42" x 27" T0 60" x 38" PIPE
@RS@ E LS/ s =/ ®/ 2" T
‘___w___‘ 2” o o
[ 2" S| s |\9<2§/ M= 1 i o DlSPOSlTlON OF
| /|S( 12 | 5 H ~BARS DETAIL
. o - 2
e e PO ] A iy
BARS (B)— e A@ ?2
x"_\__ P
‘ e CARRY CONCRETE TO
| sPaN L UNDISTURBED EARTH
ELEVATION A 6 6 A<
BAR | SIZE & SHAPE | NO. BARS | ORIENTATION LOCATION SPACING
PRECAST WALL WITH DIMENSIONS AND
4 STRAIGHT 4 VERTICAL | FRONT FACE | AS SHOowN | REINFORCING EQUIVALENT TO CAST IN
® i PLACE WALL SHOWN WILL BE CONSID—
#4 STRAIGHT VAR, VERTICAL FRONT FACE 2’-0" MAX. | ERED. PROVIDE SHOP DRAWING SHOWING
REINFORCEMENT AND MEANS OF WALL—
© #4 STRAIGHT 2 HORIZONTAL | AS SHOWN - TO-TOE CONNECTION. PLACE ON UNDIS-
, . TURBED EARTH OR POUR CONCRETE
) #4 STRAIGHT VAR. HORIZONTAL EES(;)TTHH SF‘/BCEES 1'=7" ¢/c MAX] FOOTING TO SAME. PRECAST WALLS
4 BENT VAR, HORIZONTAL 1'=0" ¢/c MAx/ THAT ARE CUT OR BROKEN FOR ANY
©® t OF OPENING / REASON WILL BE REJECTED. PRECAST
* TOP & BOTTOM BARS TO BE FULL LENGTH CONCRETE: 4500 psi MIN.
OPENING DIMENSIONS QUANTITIEST]  REINFORCING BARS
D AREA APPLICATIONS
CONC.|STEEL [ BAR| BAR [BAR|BAR| BAR
INCHES Al B|C 3 F | H L P |sS
INCHES | so. FT. CYILS | ® | ® |0 |D|®
23 x 14 18 o'l 6] 6| 17-91 9" |2-2[ 96206 4] 87 | @ ol e
30 x 19 3.3 o'l 147 6| 251 147 [3-2"[13-8"[2-0" 6”] 2.5 | 145 ™ ol e
34 x 22 4.1 9" | 147 6"| 2-571 127 |3-2"[13-8"|2°-0" 67| 2.5 | 145 ° ol e
38 x 24 51 | 127 1] 6" 2=57 9" [3-2"[13-8"[2-6" 6"] 3.4 | 144 ™ ol e
42 x 27 6.3 | 127] 187 10°] &=27 107 [3-6"[17-11"| 2-6"] 67| 5.2 | 212 o (oo |0
45 x 29 7.4 127 187] 107] 327 147 311711 2=67 87 5.4 | 217 o oo e
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18 17719 |67 | 6" | 179" 23" 50" 4] 1.1 | 68 |@ o0 eo®
21 2401 9" | 6" | 687 | 17-97| 26" 5-9"| 4 14| 7] |@ o0 eo®
24 20409 | 147 6" | 27-5"| 2’9" 6-6"| 6" 1.8 | 106 o |(eooe
30 491 9" | 147 6" | 2-5"| 36" 8-0"] 6" 2.6 | 140 o |(eooe
36 7.07 | 127 16" | 10" 3I-2"| 4-0"] 96| 6"| 5.0 | 235 X xxxixix
42 9.62 | 127 16" | 10"| I-2"| 4-6"[11'-0"| 8"| 6.1 | 303 o o000 00
48 1257 | 127 16" | 10" | 3-2"| 5°-0"|12'~-6" 8"| 7.3 | 341 XXX XXX
54 1590 | 127] 20" | 127] 3-8"| 5°-6"|14'~0" 8"| 9.2 | 438 XXX XXX
60 19.64 | 127] 20" | 127] 3-8"| 6'-0"|15' 6" 8"| 10.6| 496 XXX XXX
72 2827 | 127|207 | 127 3-8"| 70" 17-0" 8"| 12.7| 597 XXX XXX
OPENING DIMENSIONS QUANTITES 7| REINFORCING BARS
D AREA APPLICATIONS
NCHES [ 'sq. fr.| A | B | ¢ | E | H N STEEL 1 ® @00 B/®[®
X
17 x 13 1. 9" | 6" |8 | 1'-9"|1-73-9"| 4" 07| 53 |@ oo e e
21 x 15 16 |9 |6 |6 | 1'-9"2-2"5-10" 4" 1.3 75 | @ oo e e
24 x 18 22 19|68 |8 | 1'-9"|2-2"5-10" 4" 1.3 | 75 | @ oo e e
28 x 20 28 |9 |68 |6 | 1'-9"|2-2"5-10" 6" 1.3 | 74 |@ oo e e
35 x 24| 44 |9 | 147|107 2-9"| 3 -2 §-6"| 6" 2.8 | 118 o eoeoeoe
42 x 29| 64 | 9" | 14"] 10"| 2-9"| 3 -2 §-6"| 6" 2.7 | 117 o eoeoeoe
49 x 33 8.7 1270 18" 107 | 3'-2"|3=11111°=3" 8" 5.8 | 271 oo o000 e
57 x 38| 114 | 127 16" 107 | 3=2"|3-117111°=3"| 8" 5.7 | 261 oo o000 e
64 x 43| 143 | 12" 20" | 12"| 3'-8"| 48" 13-9"| B"| B.2 | 366 oo o000 e
1 x 47| 176 | 127 20" | 12" | 3'-8"| 48" 139" 8"| 8.1 | 355 oo o000 e

HORIZONTAL

ELLIPTICAL

R. C. PIPE

DIRECTOR

BUR. ENGJ{NE@RING/COTIST]RTJ%IEN

SEPTEMBER 28, 2023

e

DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION
STORM DRAINAGE DETAILS

TYPE E ENDWALL

TABLES

OPENING DIMENSIONS QUANTITIES T REINFORCING BARS
D AREA APPLICATIONS
INCHES | sq /1| A | B | ¢ | E | H CONC. |STEEL | ®((®)|©1@|®|®©
A Q. FT. C. Y. | LBS.
23 x 14 1.8 9"l 67| 67| 1=9"|2=-2"15-10" 67| 1.3 | 75 e e e
30 x 19 3.3 9"l 147 67| 2-5"|3-2"| 8-6"| 67| 2.6 | 118 e oo e
34 x 22| 41 9"l 147 67| 2-5"|3-2"| 8-6"| 67| 2.6 | 118 e oo e
38 x 24| 51 127 147 67| 2'-8"| 37-2"| 8'=6"| 67| 3.7 | 118 e oo e
472 x 27 6.3 1270 167 107 3-2"| 37-6"|11"=3"| 67| 5.5 | 265 o oeoeoe oo
45 x 29 7.4 1270 167 | 107 3=2"13-11711'-3"| 87| 5.9 | 271 o oeoeoe oo
49 x 32 B.8 1270 167 | 107 3-2"| #-0"|11"-3"| 87| 59 | 273 o oo o e oo
53 x 34| 102 | 127 207| 127 3-8"| 4-8"|13-9"| 8| 8.4 | 366 o oo oo oo
60 x 38| 12.9 | 12"| 207| 12"| 3-8"| 4-8"]13'-9"| 8"| B3 | 366 oo e o0 e + QUANTITIES. FOR
ESTIMATING ONLY.
PROVAL ISSUED: SEPTEMBER 2023

DATE:08/28/2023
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PIPE PAY
LENGTH

1

\\DAM ETER

\ TONGUE END ON INLET SECTION.

1. END SECTIONS MUST BE REINFORCED TO CONFORM WITH

GROGVE END ON QUTLET SECTION.

SEE NOTE 4
PLAN

NOTES

CLASS Il PIPE.

2. PREFERRED USE: OUTFALLS ONLY. EXTRA CARE MUST BE
TAKEN TO PROTECT ADJACENT SLOPES FROM EROSION WHEN

SLOPE:
3 MAX'f ELEVATIONS TO BE NOTED ON

INVERT ELEVATION TO BE AT THE
PIPE END OF THE END SECTION.

CONSTRUCTION PLANS.

USED IN LIEU OF A HEADWALL AT THE INLET END OF A —

PIPE.

3. CONCRETE FOOTER SHALL BE AS SHOWN ON STD.
PLATE D-1.11. SEE NOTE 2 ON THAT PLATE.

4. CONTRACTOR HAS QOPTION QOF FURNISHING END SECTIONS CONFORMING
TO THIS STANDARD PLATE OR TO STANDARD PLATE D-1.11.

D
/C B
o
— ﬁ l— 67 MIN.
= 7
o SLOPE
L
o
=
=
e SAME GRADE AS
PIPE GRADE
> : =
CLASS 4 STONEF\LLED‘/“
WIRE BASKET CHANNEL —=Y
PROTECTION CLASS SE
GEOTEXTILE

LONGITUDINAL SECTION

TABLE OF DIMENSIONS
CONCRETE END SECTION CONCRETE FOOTER
(SEE NOTE 3)
DIAMETER | SLOPE A B c D E W X Y
15" 31 6" | 2-4" | 310" | -2" | 2-6" | 36" | 12" | 9
18" 310 |22 | 4- 6-2" | 3-0" | 4-0" | 127 | ¢
24" 3:1 11" 37" 2-8"| -3 | 4-0" | 5-0" | 15" | 9"
30" 31| =1 | 45 | 1 6-3" | 5-0" | 0" | 15" | 9
36" 31|13 53 | 3o | g1 | e-0" | 7-3 | 157 | o
42" 31| -9 p| 55" | 2-10" | &-3 | 6-6" | 7-9" | 15" | 9
48" 31| 2= | e-0" | 2-27| &-2 | 7-0" | &-6" | 18" | 12
54" 24:1 | 2-5" | 5=2" | 2-10" | 8-0" | 7-6" | 9=0" | 18" | 12"
60" 21 | 2-7" o [ 388 | -7 | 8-0" | 9-6" | 18" | 12"
66" 210 | 2-4" | 6=6" | 1'-9"| g&-3" | 8-6" [10'=0"| 18" | 12"
72" 21 | 2-10" | 6=6" | 1'-9" | §-3 | 9'-0" [10=9"| 18" | 12"
- RO & _ |DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION IssugD: _ SEPTEMBER 2023

DIRECTOR

BTJR?%é:; ENGINEERING /coTIST]RTJ%I(TN

SEPTEMBER 28, 2023

STORM DRAINAGE DETAILS

CONCRETE END SECTION

FLATE

ROUND CONCRETE PIPE D—-1.10

DATE:08/28/2023

FILE! Droins_Master.DWG
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% < THE PIPE END OF THE END
SECTION. ELEVATIONS TO BE

,— NOTED ON CONSTRUCTION PLANS.

7

SLOPE

SAME GRADE AS H—
PIPE GRADE <

/ o
OPTIONAL ————sf | ™

CONCRETE FOOTER =
LONGITUDINAL SECTIbN%Y%

END VIEW

PIPE PAY CLASS 4 STONE—FILLED
LENGTH S WIRE BASKET CHANNEL
— = PROTECTION
>
w = vl
v CLASS "SE”
ALTERNATE GEOTEXTILE
TONGUE END ON INLET SECTION. -
GROOVE END ON OUTLET SECTION. v
SEE NOTE 3. PLAN
NOTES TABLE OF DIMENSIONS
CONCRETE END SECTION CONCRETE FOOTER
1. END SECTIONS MUST BE
REINFORCED TO CONFORM DIAMETER | SLOPE | A B ¢ D E W X | Y
WITH CLASS IV PIPE. 12" 31 4 2 _g” 47*07/8” 6’*07/8” 270" 30" 19" g9”
2. CONCRETE FOOTER SHALL BE 15" 301 6" 2.3 3107 | 8=1" | 2-67| 3-6"| 12" | ¢
USED WHEN SPECIFIED ON THE ; ; T R I T o ; p
BLANS. COST OF CONCRETE 18 301 9 -3 | =107 | -1 30" 4-0"] 12" | 9
FOOTER 70 BE PAID PER 21" 31 9" 3-0" |31 p 6-1)h| 3-8"| 4-6"| 12" | ¢
CUBIC YARD OF MIX NO. 2 . T B B B e , - .
CONCRETE FOR MISCELLANEOUS 24 31 9% " 13-7%7 2-6" | 6-1'%"| #-0"| 5-0"| 15 9
%R%ETL#EE%ARRSE\NFORCEMENT T 31 1 10% 7 a1 %] 20" | 6-1%"| oo | 56| 15 |
30" 301 1'-0" | 4-6" |1"-7%" 6 -1%| 5-0"| 6-0"| 15" | 9"
3. PREFERRED USE: OUTFALLS ONLY. ; : P P72 RS 7 R , ; ;
PROTECT ADJACENT SLOPES FROM 42" 31 | R pegr| 5-3"| 2-117 8-2" | &-6"| 7'-9"| 15" | ¢
FROSION WHEN USED IN LIEU OF - e — — : , - .
A HEADWALL AT THE INLET END 48 3:1 2-0 | 6-0 ] 72-2 -2 /-0 | 8-6] 18 | 12
OF A PIPE. 54" 241 | 2-3" | 5-5" |2-9V" 8-2Y"| 7-6"] 9=0"| 18" | 127

NOTE:  CONTRACTOR HAS OPTION OF FURNISHING END SECTIONS CONFORMING TO DETAILS
ON THIS SHEET OR END SECTIONS CONFORMING TO DETAILS ON PLATE D—-1.10
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REINFORCED EDGE

INVERT ELEVATION TO BE AT
THE PIPE END OF THE END
SECTION. ELEVATIONS TO BE

=) NOTED ON CONSTRUCTION PLANS.
m F
Als) \ L
BZ
=
=3 SLOPE
29
S 1
25
- %CL
A SAME GRADE
oR AS PIPE GRADE
| 12_C. 10 C. | LONGITUDINAL SECTION
MAXIMUM  SPACING
END VIEW NOTES: 1. ALL 3 PIECE BODIES TO HAVE 12 CA. SIDES
AND 10 GA. CENTER PANELS. WIDTH OF
CENTER PANELS TO BE GREATER THAN 20 %
OF THE PIPE PERIPHERY. MULTIPLE PANEL
BODIES TO HAVE LAP SEAMS WHICH ARE TO
. BE TIGHTLY JOINED BY 3/8 " DIAMETER
£r GALVANIZED RIVETS OR BOLTS.
(@]
&z 2. FOR 60" THRU 84" SIZES, REINFORCED EDGES
o TO BE SUPPLEMENTED WITH GALVANIZED
STIFFENER ANGLES. THE ANGLES WILL BE
2" x 2”7 x 1/4 " — 60" THRU 72" DIAMETER
AND 2 1/2 7 x 2 1/2 " x 1/4 " FOR 78" AND
84" DIAMETER. THE ANGLES TO BE ATTACHED
BY 3/8 " DIA. GALVANIZED NUTS AND BOLTS.
B 3. TOE PLATE SHALL BE USED WHEN SPECIFIED
ON THE PLANS. COST OF TOE PLATE TO BE
GALVANIZED INCLUDED IN BID PRICE PER EACH OF METAL
| STEEL END SECTION.
/ 4, TYPE 3 CONNECTION INCLUDES ONE FOOT OF
/ PIPE LENGTH FOR 42" THRU 84" DIAMETER
/ AS A CONNECTOR SECTION. THE CONNECTOR
SECTION WILL BE ATTACHED TO THE END
‘ A ‘ W ‘ A ‘ SECTION BY GALVANIZED RIVETS OR BOLTS.
! ! ! 5. FOR REPLACEMENT USE ONLY. APPROVAL OF
PLAN DEPARTMENT OF PUBLIC WORKS REQUIRED.
— =T ALSO SEE NOTE 4, STD. PLATE D—1.10.
6. SEE ALSO STANDARD PLATE D—1.13 .
TABLE OF DIMENSIONS
PIPE DIA. GAUGE [ A (1" )IBMAX. | H(1”E)Y T L(1V2” 2) ] w ({2 +)] SLOPE (APPROX.) | BODY
12 14 6” 6" 6" 21" 24" 2 Y311 1 PC.
15" 14 7’ 8" 6 26" 30" 2 1 PC.
18” 14 g8 10" 6 31" 36" 2 Vo 1 PC.
21" 14 g” 12" 6" 36" 427 2 Vo i 1 PC.
24” 14 10" 13" 6" 41" 48" 2 V2 1 PC.
30" 14 12" 16" 3 51" 60” 2 Vo 1 PC.
36" 14 14" 19" 9 60" 72" 2 Vo i1 2 PC.
42" 12 16" 22" 11" 69 84" 2 Vot 2 PC.
48” 12 18" 27" 12" 78" 90” 2 V4 i 2 PC.
54” 12 18" 30" 12 84” 102” 2 1 2 PC.
60 12 18" 33" 12 57" 1147 IEZEE 3 PC.
66" 12 18" 36" 12" 87" 1207 1 Vo i 3 PC.
72" 12 18" 39" 12 57" 126” 1 Vst 1 3 PC.
78” 12 18" 42" 12 87" 1327 1 V4 3 PC.
84 12 18" 45" 12 57" 138” 1 Ve 1 3 PC.
DPROVAL ISSUED: _ SEPTEMBER 2023

~

BTJR?%é:; ENGINEERING /coTIST]RTJ%I(TN

DIRECTOR

SEPTEMBER 28, 2023

DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION
STORM DRAINAGE DETAILS

METAL END SECTION
ROUND METAL PIPE

FLATE

D—1.12

DATE:08/28/2023
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1. ALL RODS, BOLTS, NUTS, ETC. TO BE HOT DIP
GALVANIZED, ELECTROGALVANIZED OR
CADMIUM PLATED.
2. SPECIFICATION: A.A.S.H.T.0. DESIGNATION
M 36-57.
3. END SECTIONS TO BE SHIPPED WITH TOP
FINISHING PIECE BOLTED IN PLACE AND
CONNECTION PIECE ASSEMBLED IN PLACE.
4. FOR REPLACEMENT USE ONLY. APPROVAL OF
DEPARTMENT OF PUBLIC WORKS REQUIRED.
PREFERRED USE: OUTFALLS ONLY. EXTRA CARE
MUST BE TAKEN TO PROTECT ADJACENT SLOPES
FROM EROSION WHEN USED IN LIEU OF A HEAD—
WALL AT THE INLET END OF A PIPE
5. SEE ALSO STANDARD PLATE D—1.12 .
INVERT ELEVATION TO BE AT THE PIPE
END OF THE END SECTION. ELEVATIONS
5 T0 BE NOTED ON CONSTRUCTION PLANS. —
L
Q/ /\
()
Q¥ o
O
Lt
(el
w)
: ‘ % 45°
co AN ; —
Nes 1 \L” l N
I T - T A A S o) O
| 1 g |
| S | TYPICAL CROSS SECTION
! (MAXIMUM  SPACING) !
PIPE DIMENSION
DIVETER | GAUGE |5 (771 ) ; " o) Twe BODY
12" 14 715" 6" 6" 21" 24" 1 PC.
15" 14 8 54" 8" 6 26 30" I PC.
18" 14 91" 9" 6" 317 367 1 PC.
217 14 97%" 117 6 1/ 367 42" 1 PC.
247 14 11" 127 6 40 48" I PC.
30” 14 137 15" 7" 52 15" 60" 2 PC.
367 12 147 18” 8 63" 72" 2 PC.
42" 12 1634 " 217 10 14" 73147 84" 2 PC.
48" 12 18 1/4" 277 127 847 90" 2 PC.
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CONNECTIONS FOR ROUND

CONNECTOR LUG

PIPE

CONNECTOR
SECTION
(SEE NOTE

PIPE PAY

FD o
&
v |Z Eg N Eg
o | 8 al|l
o
ya \\
THREADED RODA THREADED ROD l
TYPE 1 TYPE 2 TYPE 3
( D = 12" THROUGH 24” ONLY ) ( D = 30" THROUGH 36" ONLY ) ( D = 42" THROUGH 84" ONLY )

CONNECTIONS FOR ARCH PIPE

T

CONNECTOR
SECTION
(SEE NOTE

.

== =
o THREADED ROD o
Y
ROD HOLDER ‘ \\k
/ \
TYPE 2 TYPE 3
( SPAN = 17"x13” THROUGH 57"x38" ONLY ) ( SPAN = 64"x43" THROUGH 83'x57” ONLY )

1. TYPE 5 CONNECTION INCLUDES ONE FOOT OF
THE PIPE LENGTH FOR 64" x 43" THROUGH
83" x 57" ARCH SIZES AND 42" THROUGH 84"
ROUND SIZES AS A CONNECTOR SECTION. THE
CONNECTOR SECTION WILL BE ATTACHED TO
THE END SECTION BY GALVANIZED RIVETS OR
BOLTS.

2. WHERE END SECTION IS TO BE APPLIED TO A
STRUCTURAL PLATE PIPE OR STRUCTURAL

NOTES :

LENGTH. INSTEAD, DRILL HOLES AND FIELD
BOLT THE END SECTION DIRECTLY TO THE
STRUCTURAL PLATE PIPE OR STRUCTURAL
PLATE ARCH PIPE.

3. CORRUGATED METAL PIPE, ARCH PIPE, METAL
END SECTIONS, STRUCTURAL PLATE PIPE &
STRUCTURAL PLATE ARCH PIPE SHALL BE USED
FOR REPLACEMENT IN KIND ONLY, SUBJECT TO
APPROVAL BY THE BUREAU OF ENGINEERING &

PLATE ARCH PIPE THE END SECTION SHALL CONSTRUCTION.
BE ORDERED WITHOUT THE ONE FOOT OF PIPE
- HEOAL DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION | SSUED: _ SEPTEMBER 20%3
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STANDARD STORM DRAIN PRECAST CONCRETE GRADE RINGS (SEE STD. LATERAL PIPE DIA,
HEAVY TRAFFIC MANHOLE PLATE G-3) OR BRICK MASONRY (16” MAX., |THROUCH ——eme—rie 72" DA 184" DIA 196" DIA.
FRAME AND COVER 2 COURSES MIN.) PIPE DA\ “gase BASE | BASE | BASE
CEMENT MORTAR BACKFILL ALL SIDES — SEE TR 01"
o e, % STANDARD PLATE G-2 s TR L ol
A ; S
| | ECCENTRIC CONE UNIT = =
K& INOTE 4 MIN. CIRCUMFERENTIAL 36" 15" |vg_30"] *36"
T
~E 20" REINFORCING (48" DIA. TAPER): 1" 15" _24"[%97"_47"
=
S= 5 >t As = 0.12 SQ. IN./FT. 28" | THROUGH PIPE[ 157 [#187_30"[36"—48"
- 1 54” TOO LARGE 15”727” *30”742”
| Ex L NOTE 4 (STEPS SHOWN IN THIS L EOR MANHOLE 2 42
] 1 \ LOCATION FOR ILLUSTRATION ONLY) 60 15 |18 -36
-l = L TABLE BASED ON MAINTENANCE OF 6" MINIMUM
= i \\ RISER  UNIT REINFORCED WALL BETWEEN PIPE OPENINGS,
~ — RSERS N 1. 2. 3 OR 4 MEASURED ALONG INSIDE WALL.
L - Yo ! LENGTHS — SEE NOTE 10 i3 * PAEPERSCA:LL%E gggEC\NS\E%/EﬁD ONLY WITH
S1OMIN. j: O—RING [/{MN CIRCUM. REINFORCING o - '
o A PER ASTM. € - 478 <3< B335 SEf PLATE D-3.028
= & 1 ASTM JOINTS = NOTE 8 DS O QUEE | PRECAST CONCRETE GRADE RINGS
= 2 a4z REDUCER UNIT S ERUNUN
= S Co443 <ok LJdJLL | (SEE STD. PLATE G-3) OR BRICK
OO ~ . mwnwaoa TITILI
122 NOTE 4 FEEE | [MINIMUM) NOTES
T2 = GROUT WITH NON—SHRINK erpEe CEMENT MORTAR; 7" 7 o
Pl 6, THICK—60 DIA] GROUT JOINT FILLER OR USE \ L
= O 7' THICK—72"DIA. 3
= §=7, OPTIONAL FLEXIBLE JOINT S
» 8 THICK—84"DIA| CONNECTOR NOTE 17 O
it 4L 9'THICK-96"DIAl PIPE SIZEq e aonaa _
o — . i =
o2 i _NOTE 12 i =1 e =
Y B Sl= =
- () BASE UNIT 2 :
o E .
= 2t o o /s s o o o o
NOTE 13 ® |l T \
NOTE 13 | =85 |
T 60, 727, 84 SEE STD. PLATE G2 ————p " | UBRICK ON £DGE FOR
Y OR 96" DIA BRICK ON EDGE FOR 60", 727, 84
MIN. SLAB NVERT BRICK SHALL OR 96" DIA. INVERT. BRICK SHALL
REINFORCING : BRICK ON EDGE BE ASTM C32 GRADE SS.
As= 0.39 SQ. IN./FT. EACH WAY BE ASTM (52 ORADE SS. SEE STD. PLATE G—15
' SRAARE SEE STD. PLATE G-15. : :
STANDARD PRECAST MANHOLE SHALLOW PRECAST MANHOLE
NOTES:
1. UNLESS OTHERWISE NOTED, MANHOLE TAPERS, RISERS AND 7. USE A MINIMUM OF 1 MANHOLE STEP IN BASE UNIT.
BASES SHALL BE FURNISHED IN STRICT ACCORDANCE WITH
p 8. PRECAST MANHOLE RISER JOINTS: THE MANUFACTURER
A.S.T.M. DESIGNATION C—478 (LATEST) FOR "PRECAST SHALL FORM MALE AND FEMALE ENDS OF JOINTS USING
REINFORCED CONCRETE MANHOLE SECTIONS'. THEIR OWN DESION. THE JOINTS SHALL BE SEALED BY THE
CONTRACTOR AND MADE WATER—TIGHT USING THE MANUFAC—
2. ALL CONCRETE SHALL BE 4,500 PSI COMPRESSIVE STRENGTH. TURER"S RECOMMENDED ASTM OR AASHTO—APPROVED SEALANT.
3. SHALLOW MH REINFORCEMENT SAME AS STANDARD MH. 9. 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 LOCATION MUM OF ONE— 1 FOOT LENGTH RISER UNIT PER STRUCTURE,
SHOWN IS FOR ILLUSTRATION ONLY. LOCATE STEPS 90" FROM TO BE PLACED IMMEDIATELY BELOW ECCENTRIC CONE SECTION.
MAIN FLOW CHANNEL WITHIN MANHOLEF.
5. A PRECAST MANHOLE SECTION MAY BE PLACED OVER . %EE PSLH/XELO%V*SM'%B FOR PRECAST TOP SLAB DETAIL
EXISTING PIPE. SEE DETAL FOR PRECAST MANHOLE :
DOGHOUSE™ RISER, STANDARD 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.
C 478. \  w \
13. BOTTOM SLAB THICKNESS: 8" MIN. (60", 72" & 84" DIA.)

10” MIN. (96" DIA.)
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4-0”
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STORM DRAIN HEAVY
MORTAR IN PLACE
TRAFFIC MANHOLE AROUND ENTIRE FRAME
FRAME AND COVER PRECAST CONCRETE GRADE RINGS
(SEE PLATE D-3.05) (SEE STD. PLATE G-3) OR BRICK
MASONRY (16 IN. MAXIMUM, TWO
_— COURSES MINIMUM) SHALL BE USED
TO BRING MH FRAME TO GRADE
=E AS REQUIRED.
S5 NOTES
3 _NUITES ©
IR
Wy P | A I 1. WALLS, BOTTOM SLAB AND INVERT SHALL
=&z = 2" CLEAR BE MIX #3 CONCRETE POURED IN PLACE.
o = N > n <
“ 318 g I} 4-0 4 8" 2. BENCH FULL HEIGHT OF PIPE AS SHOWN
<3|z E -l FOR TYPE A MANHOLE ON PLATE D-3.00.
o & : (S | ‘
=22 3t =t 3. WHERE COVER IS GREATER THAN 4, USE
o |2 - STANDARD 1 TYPE A MANHOLE.
T J| e sTEPS.
Ny EY SEE PLATE G4 4. FOR PIPE SIZES 42" AND LARGER, USE
‘ TYPE C MANHOLE.
o 5. FOR PIPE 30" HORIZONTAL & LARGER WITH
CURVE CENTERLINE LENGTH GREATER
\ THAN 4°, USE BEND STRUCTURE. SEE
PLATE D-4.01
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, 4 BARS @ PLATE D—3.06) IN PLACE OF HEAVY TRAF—
8" MIN. (CIP) e o e fow 0/C EACH FIC FRAME & COVER SHALL BE LIMITED TO
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FACES, APPROVAL OF BUREAU OF ENGINEERING.

SECTION A-A

7. SEE PLATE D-3.01 FOR PRECAST ALTER-
NATE SHALLOW MANHOLE.
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SEE NOTE 3

#7 EXTRA
AS SHOWN

X

l = NOTES
X

WALLS, BOTTOM SLAB AND INVERT SHALL
BE MIX NO. 3 CONCRETE POURED IN PLACE.

FOR PIPES 38" AND SMALLER, USE TYPE
A MANHOLE, OR TYPE B MANHOLE

WHERE "H” (COVER) IS LESS THAN 3'-6".

3. WHERE "H" IS LESS THAN 3'-6", USE

ALTERNATE MANHOLE STACK.

B

3'—6" MIN.
6'—0" MAX.

FOR CURVE CENTERLINE LENGTH OVER
) 4 FT., USE BEND STRUCTURE PLATE
12 D-4.01 .

STORM DRAIN HEAVY
TRAFFIC MANHOLE
FRAME AND COVER

TOP SLAB

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”.
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7 =M= E|||EWEWEﬁ_E
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I I &
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L PRECAST— AS REQUIRED.
«©
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o STEPS - SEE
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MIX NO. 3 cat ] e
CONCRETE R i
SLAB . — >
T s X
47 @ 6" o/c/-.-.' Sl B
EACH WAY - o DR =
-l =
. =
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N ‘ |
- 1
O
’ NE ALTERNATE =
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C32 GRADE SS. 127 C/C EACH
SECTION WAY, € WALLS g
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MAXIMUM * | MINIMUM
MANHOLE | LATERAL BASE
EX. PIPE DIA. DIA. PIPE DIA. DIA. — B
A =7 TE R PROPOSED INCOMING PIPE
. . i ; ) DIAMETER LESS THAN OR EQUAL
30" OR 36 72 30 84 TVBICAr)OIND ALL PIFES R e o EARE B
30" 60" 24" 72" j
74 OR 27" 60" [SAME AS EX. | 72" 90" MAX. RISER BASE
74" 48" 157 60" A SEE NOTE 6 A
21 48 18" 60"
P 10 18" 18" |SAME AS EX. | 60

x*

BASED ON LATERAL PIPE AT 90° TO EXISTING
PIPE, WITH ABOUT THE SAME G ELEVATION. OTHER
ANGLES & ELEVATIONS MAY BE USED IF POSITIVE
FLOW IS MAINTAINED WITHIN MANHOLE AND SIX
INCHES OF REINFORCED "DOGHOUSE™ WALL IS
MAINTAINED BETWEEN PIPE OPENINGS.

NOTES

MANHOLE TAPERS, RISERS & BASES SHALL
BE _FURNISHED IN STRICT ACCORDANCE WITH
ASTM DESIGNATION C-478 %LATEST FOR
PRECAST REINFORCED CONCRETE MANHOLE
SECTIONS ™.

EXISTING
PIPE
(MAX. 36" DIA.)

CUT PIPE FLUSH WITH
INTERIOR OF MANHOLE
(TYP.)

DOGHOUSE
RISER

MANHOLE STEP
SEE_STANDARD

RISER BASE: B N
MIN. SLAB REINFORCEMENT PLATE G-4
#6 BARS @ 12" O/C EACH WAY TOP VIEW

2. MANHOLE BASE SHALL BE MIX NO. 3
(3,500 P.S..) POURED—IN-PLACE CONCRETE. MANHOLE DIAMETER BACKFILL ALL SIDES
3. PROVIDE 12" MINIMUM CLEARANCE FROM : | A | '
INCOMING PIPE & FROM DOGHOUSE RPERS I L E j*r 55 MIN. (TYPICAL)
i) X K x x
OPENING TOP(S) TO UPPER RISER JOINT. NS i #Bxxxxi [ RISER UNI } CROUT AROUND ALL
4. PROVIDE 6" MINIMUM CLEARANCE FROM « koxzx, PIPES (TYPICAL)
INCOMING PIPE_OPENING TO BOTTOM OF SEE NOTE 3 —— :EDOOHOBiSSEE RUE‘ETR f kox = SEE NOTE 5
DOGHOUSE UNIT. . J( )
5. MINIMUM 1" CLEARANCE SHALL BE |
MAINTAINED BETWEEN PIPES AND PRECAST
DOGHOUSE_PIPE_OPENINGS. OPENINGS SHALL EXISTING | |
BE GROUTED WITH NON-SHRINK GROUT PIPE
JOINT FILLER. |
S b PSR SN 2L NRE ST O i i
PIPE OPENINGS IN' DOGHOUSE RISER) BREAK OUT TOP S| 127 MINIMUME BASE
HALF OF PIPE :
7. ALL REINFORCING STEEL SHALL CONFORM TO THROUGH MANHOLE
ASTM A—615, GRADE 60. ! | —SEE NOTE 2 (BASE)
8. SEE STANDARD PLATE D-3.01 FOR TYPE A & M‘ENW% AT SéA%R%N/FERECAE{H WAY. BASE DIA.~SEE TABLE
TYPE B SHALLOW MANHOLE DETAILS FOR
USE WITH DOGHOUSE RISER SHOWN HERE. SECTION A-A
MANHOLE DETALS FOR USE T DOGHODSE
BACKFILL ALL SIDES— JOINT SEE NOTE 10
RISER SHOWN HERE. SEE STD. PLATE 6-2 q
9. MAXIMUM MANHOLE HEIGHT SHALL BE 30 FT. X ~ P [xoox—RISER UNIT
WHEN USING PRECAST DOGHOUSE RISER. SEE NOTE 3% FEC MANHOLE STEPS
10.  PRECAST INLET JOINTS: THE MANUFACTURER ~ GROUT WITH_NON—SHRINK, NOTE 5 f:%xxxx,SEE NOTE 11
X - = N [VaA
JOINTS SHALL BE SEALED BY THE GASKET CONNECTOR _w "y [ hoeix DOGHOUSE DPENING
CONTRACTOR AND MADE WATER TIGHT USING N COMING EXISTING N\ 29 b [xxX_PRECAST MANHOLE
THE MANUFACTURER'S RECOMMENDED ASTM BIFE 291 PIPE \w=2 BFXX DOGHOUSE RISER
OR AASHTO APPROVED SEALANT. SEE NOTE 4 Y ? INTERIOR L SeE NoTE |
11. MANHOLE STEPS SHALL BE PROVIDED IF A NON*SHRM 1 % % B %% POURED —IN—PLACE
RISER IS USED ABOVE THE DOGHOUSE RISER CROUT JOINT <Xyl LA ke i #S CONCRETE
(BASE UNIT). SEE STANDARD DETAIL PLATE G-4.  FlER Te TSR AL TR BRick
12. BREAK OUT ADDITIONAL PIPE AS REQUIRED 12" MINIMUM /l SET INTO BASE

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

SLAB 27 MINIMUM
SEE NOTE 2 (BASE).

POUR AGAINST
UNDISTURBED OR
STABILIZED EARTH

BASE (SEE NOTE 2)

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

SECTION B-B

DATE:08/28/2023

4

‘-—2 : éDIRECTO]R

BURAEiOg%N;GWEERING/CONSTRU ON
SEPTEMBER 28, 2023

(FOR

DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION

PRECAST MANHOLE "DOGHOUSE”
RISER BUILT COVER OVER EXISTING DRAIN

ISSUED: SEPTEMBER 2023

STORM DRAINAGE DETAILS

FLATE

D-3.07

USE WITH PIPES 36 AND SMALLER)
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GRANITE DRIP STONES ARE PREFERABLE BUT IF NOT
AVAILABLE SOME OTHER APPROVED TYPE MAY BE
USED. LOCATION OF DRIP STONES MAY BE ADJUSTED
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NORMALLY SHALL BE 6' APART.
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A .
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METHOD OF PLACING
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UNITS.  SEE PLATE D—3.02A FOR LARGER DIAMETER

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

UNITS.

REINFORCEMENT: ASTM A 615 GRADE 60.

8. MANHOLE STEPS: SEE PLATE G-4.

COMBINED WITH DRIP STONE LANDINGS.
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PRECAST MANHOLE JOINTS:  THE MANUFACTURER

SHALL FORM
USING THEIR
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AASHTO—APPROVED SEALANT.
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DRIP STONE

LANDING.
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G-3) OR BRICK MASONRY (16 IN. MAXIMUM OR TWO
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A

A

NO. 4 BAR
FOR ALL UNITS

e NO. 4 BARS,
12" ¢/C
PLAN 2 WAYS PLAN.
o
4 - Q" ) =
48" RISER UNIT 48 RISER UNIT. _j
(@]
4” :<\1
PP P REDUCER UNIT
= — REDUCER UNIT REUUVER UNIT
O‘Jz\@tm - | non@nono/
o 2" CL. NOTE 7 W _
]_ MIN. TYP. N /! ﬂ
BASE UNIT. ’ _BASE UNIT. 2” CL. TYP.
REINFORCING BARS — SEE TABLE
J‘W‘L D1 JWL
SECTION A — A SECTION A — A
PRECAST DIMENSIONS REINF. PRECAST DIMENSIONS REINF. BARS PLACED 2 WAYS
MANHOLE 5 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" | 36" N/A NO. 5 AT 10"c/c
727 7-2"16-0"|7" | 4-7"| 0.18 72" 72" 67| 7| 47 N/A NO. 5 AT 10"c/c
84" 8'—4"7"|8"| 5°-8” N/A NO. 5 AT 10"c/c
ECCENTRIC CONE
REDUCER & DRIP STONE FLAT TOP REDUCER
& DRIP STONE

1. USE 4500 psi CONCRETE.

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

J. REINFORCEMENT: ASTM A 615 GRADE 60.

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

9. 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.

6. LIFT EYES SHALL BE PROVIDED FOR HANDLING.

7. ECCENTRIC CONE REINFORCEMENT SHALL BE REIN-
FORCING BARS OR WELDED WIRE FABRIC AS SHOWN
IN TABLE

8. MANHOLE STEPS: SEE PLATE G-4.
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MIX #2 CONCRETE

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.

-~ RO DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION
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#6 EXTRA AS SHOWN

MANHOLE STEPS - SEE
PLATE G-4

VARY RADII TO FORM SMOOTH TAPER
WHEN D1 DIFFERS FROM D2

MIX #3 CONCRETE FLUSH WITH 1. MATERIAL: WALLS AND BOTTOM SHALL BE BRICK
OUTSIDE TOP OF PIPE. OR MIX #3 REINFORCED CONCRETE. SEE SECTION
| A | F-
| BARS F

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

3. MANHOLE DETAILS:

STEPS SEE PLATE G—-4
FRAME & COVER SEE PLATE D-3.05
WALLS & MAX. BATTER SEE PLATE D-3.00.

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

44 @ 127 E/W OR 5. MANHOLE OPENING d SHALL BE BASED ON DOWN—
VEVC‘?RUE‘V%EBNRT‘CWELDED STREAM PIPE SIZE D2.
SECTION E - E 6. FRAME & COVER FOR MANHOLE ON 54” & LARGER

BENDS SHALL BE 30" WITH LETTERING AND HOLES
AS SHOWN FOR 24" FRAME.

THIS DETAIL IS APPLICABLE TO HORIZONTAL o

ELLIPTICAL AND ROUND PIPE (SPAN = RISE = 7. MINIMUM LENGTH OF CURVE IS 4'-0" FOR USE OF
PIPE DIAMETER). SEE CHARTS, PLATE D—4.02. TYPE C MANHOLE STACK. STACK SHALL CONFORM
TO THAT SHOWN ON PLATE D-3.04.

8. SEE PLATE D—-4.02 FOR TABLES AND DIMENSIONS.

" DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION | SSUED: _ SEPTEMBER 20%3

DIRECTOR STORM DRAINAGE DETAILS

e K Colols
ot BN SRUCTIRE o

FLATE
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CIRCULAR PIPE:

DATE:08/28/2023

MASONRY

PIPE ¢ A B| C BARS E BARS F d  VOLUME (CF/F)
DIA RADIUS ¢ SPACING BELOW SLAB

307 5-0" |3-10"| 8 | 8 | #5 @ B"0/c 345 307 6.9

33" 6'—0" | 4'—1 8" | 8 #5 @ 6"0/c 3—#5 307 7.6

36" 6'—0" |4'—4” | 8 | 8 | #5 @ 6"0/c 3—#5 36" 8.3

42" 7°-0" |4'=10"| 8" |10” | #5 @ B"0/c 4—#5 36" 9.7

48" 8-0" [5-4” | 8 [10” | #5 @ B%0/c 4—#5 36" 11.2

54” 9'—0” |6'=6” [12” [10” | #5 @ 670/c 5—#5 36" 18.6

60" | 10°—=0" |7'=0" [12” |12” | #6 @ 8"0/c 6—#5 36" 20.7

667 | 117=0" |7'=68" [12” |127 | #8 @ 8"0/c 7—#5 367 22.8

727 | 12'=0" |8’ —0” [12” [12" | #8 @ 870/c 7—#5 36" 25.0

HORIZONTAL ELLIPTICAL CONCRETE PIPE:
MASONRY
PIPE 0] A B C BARS E BARS F d |VOLUME (CF/F)
DIMEN RADIUS € SPACING € SPACING BELOW SLAB
38°x24” | 8'—0Q” | 4—8” | 8" | 10" |#5 @ 6”0/c | #5 @ 8"c/c | 36" 12.0
42"x27” | 7°=0” |4°=10” | 8” | 10" |#5 @ 6"0/c | #5 @ 8”0/c | 36" 13.5
457x29” | 8—=0" | 5—=1"| 8" | 10" |#5 @ 6”c/c | #5 @ 87c/c | 36" 14.7
53"x34” | 9°—0” | 5°=9” | 8" | 10" |#5 @ 6°0/c | #5 @ 8"c/c | 36" 18.4
60"x38” |10'=0" | 6'—4” | 8” | 12" |#6 @ 8"0/c | #6 @10"0/c | 36" 22.1
68"x43” |11'=0” | 7°=8” 12" |12” |#6 @ 8”0/c | #6 @1070/c | 36" 33.7
767x48” [12'=0" | 8—4” [12” |12” |#6 @ 8"0/c | #6 @10”0/c | 36" 39.3
83"x53" [13'—0” |8 =11" [12” |12” |#6 @ 8"0/c | #6 @10"0/c | 36" 441
917°x58” [14'=0” | 9'=7” 127 | 127 |#6 © 8’0/c | #6 @10”0/c | 36" 50.4
- LB & _ |DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION| 'SSUEP' SEPTEMBER 2023
DIRECTOR STORM DRAINAGE DETAILS

o B o Lol BEND STRUCTURE "
e TABLE AND DIMENSIONS D—4.02

FILE! Droins_Master.DWG


AutoCAD SHX Text
CIRCULAR PIPE:

AutoCAD SHX Text
HORIZONTAL ELLIPTICAL CONCRETE PIPE:

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
PIPE      L      A     B   C     BARS E      BARS F    d   VOLUME (CF/F)

AutoCAD SHX Text
 30"    5'-0"  3'-10"  8"   8"   #5 @ 6"o/c    3-#5     30"      6.9

AutoCAD SHX Text
 33"    6'-0"  4'-1"   8"   8"   #5 @ 6"o/c    3-#5     30"      7.6

AutoCAD SHX Text
 36"    6'-0"  4'-4"   8"   8"   #5 @ 6"o/c    3-#5     36"      8.3

AutoCAD SHX Text
 42"    7'-0"  4'-10"  8"  10"   #5 @ 6"o/c    4-#5     36"      9.7

AutoCAD SHX Text
 48"    8'-0"  5'-4"   8"  10"   #5 @ 6"o/c    4-#5     36"     11.2

AutoCAD SHX Text
 54"    9'-0"  6'-6"  12"  10"   #5 @ 6"o/c    5-#5     36"     18.6

AutoCAD SHX Text
 60"   10'-0"  7'-0"  12"  12"   #6 @ 8"o/c    6-#5     36"     20.7

AutoCAD SHX Text
 66"   11'-0"  7'-6"  12"  12"   #6 @ 8"o/c    7-#5     36"     22.8

AutoCAD SHX Text
 72"   12'-0"  8'-0"  12"  12"   #6 @ 8"o/c    7-#5     36"     25.0

AutoCAD SHX Text
 38"x24"  6'-0"   4'-8"  8"  10"  #5 @ 6"o/c  #5 @ 8"o/c  36"     12.0

AutoCAD SHX Text
 42"x27"  7'-0"  4'-10"  8"  10"  #5 @ 6"o/c  #5 @ 8"o/c  36"     13.5

AutoCAD SHX Text
 45"x29"  8'-0"   5'-1"  8"  10"  #5 @ 6"o/c  #5 @ 8"o/c  36"     14.7

AutoCAD SHX Text
 53"x34"  9'-0"   5'-9"  8"  10"  #5 @ 6"o/c  #5 @ 8"o/c  36"     18.4

AutoCAD SHX Text
 60"x38" 10'-0"   6'-4"  8"  12"  #6 @ 8"o/c  #6 @10"o/c  36"     22.1

AutoCAD SHX Text
 68"x43" 11'-0"   7'-8" 12"  12"  #6 @ 8"o/c  #6 @10"o/c  36"     33.7

AutoCAD SHX Text
 76"x48" 12'-0"   8'-4" 12"  12"  #6 @ 8"o/c  #6 @10"o/c  36"     39.3

AutoCAD SHX Text
 83"x53" 13'-0"  8'-11" 12"  12"  #6 @ 8"o/c  #6 @10"o/c  36"     44.1

AutoCAD SHX Text
 91"x58" 14'-0"   9'-7" 12"  12"  #6 @ 8"o/c  #6 @10"o/c  36"     50.4

AutoCAD SHX Text
                                                           MASONRY

AutoCAD SHX Text
MASONRY

AutoCAD SHX Text
 DIA    RADIUS                     L SPACING                    BELOW SLAB

AutoCAD SHX Text
C

AutoCAD SHX Text
DIMEN   RADIUS                 L SPACING    L SPACING        BELOW SLAB

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
PIPE       L     A     B   C    BARS E      BARS F     d  VOLUME (CF/F)

AutoCAD SHX Text
BUR. OF ENGINEERING/CONSTRUCTION

AutoCAD SHX Text
DIRECTOR

AutoCAD SHX Text
APPROVAL

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION

AutoCAD SHX Text
PLATE

AutoCAD SHX Text
STORM DRAINAGE DETAILS

AutoCAD SHX Text
L

AutoCAD SHX Text
T

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
Y

AutoCAD SHX Text
A

AutoCAD SHX Text
M

AutoCAD SHX Text
R

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
M

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
C

AutoCAD SHX Text
T

AutoCAD SHX Text
N

AutoCAD SHX Text
Y

AutoCAD SHX Text
ISSUED:

AutoCAD SHX Text
SEPTEMBER 2023

AutoCAD SHX Text
FILE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
Drains_Master.DWG

AutoCAD SHX Text
08/28/2023

AutoCAD SHX Text
SEPTEMBER 28, 2023

AutoCAD SHX Text
BEND STRUCTURE

AutoCAD SHX Text
TABLE AND DIMENSIONS

AutoCAD SHX Text
D-4.02


NOTES :

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

D2
2. WALLS AND BOTTOM SHALL CONFORM

TO BEND STRUCTURE.

= 3. MANHOLE STACK AND ADDITIONAL SLAB
3 » REINFORCING SHALL CONFORM TO THAT
= #4 @ ZZE/w oR OF TYPE C MANHOLE, PLATE D-3.04.
MANHOLE STACK REQUIRED UNLESS
DELETION IS APPROVED BY BUREAU OF

ENGINEERING AND CONSTRUCTION.

:i% “\ N- . EQUIV T WELDED
(Y )
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4. SLAB OPENING FOR MANHOLE
STACK IS 3" DIA. EXCEPT
WHERE FRAME INSTALLED
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¢ INVERT | = \ PER BEND STRUCTURE
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| |

~ ! REINFORCEMENT: 2 — #6
ADDITIONAL.
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SLAB
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SECTION E - E
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o, 7 @
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N\
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MANHOLE STACK OPENING
PER BEND STRUCTURE
SLAB DETAIL.

REINFORCEMENT: 2 — #6
ADDITIONAL.

#5 @ 6" o/c EACH WAY

PLAN

|8 e ies

#5 @ 8" o/c EACH WAY J/

L 2" CLEAR

SECTION A-A

MINIMUM  DIMENSIONS

D A

o

157_18"
21°-30"
33"-36"

ROOF SLAB REINFORCEMENT

NOTES
b4 @ & /W OR 1. WALLS AND BOTTOM SHALL
- " L QUVALENT WELDED BE BRICK OR MIX #3 REIN-
S/ g, X3 & WIRE FABRIC FORCED CONCRETE. USE #4
Al %‘ NN g BARS AT 6” E/W OR EQUIVA-
S /e > CNOK LENT WELDED WIRE FABRIC.
© 2 N 2. MANHOLE STACK AND
AN A S ADDITIONAL REINFORCING
: \ //: SHALL CONFORM TO THAT
| 5 \ | o OF TYPE C MANHOLE. SEE
] x | e PLATE D-3.04.
| == | 3. SLAB OPENING FOR MANHOLE
FLOW _ \ ’
MAIN \ _ / g | MAIN STACK IS 3' DIA. EXCEPT
DRAIN > | R | == DRAIN WHERE FRAME INSTALLED
1 87 SNm s 1 WITHOUT MANHOLE RISER.
g 2 P Ol
N S N e il
N \\ ya — T »
s X N 7 )‘2 ‘
N ‘o ! BRICK OR REINFORCED
/ N N 4 7
P NN N \ CONCRETE
O 5 Vo
~ s ’
S \~ LOWEST MANHOLE STEP
Y WITHIN 2" VERTICAL OF
o ¢ INVERT
A 2 PLAN
- HEOAL DEPARTMENT OF PUBLIC WORKS AND TRANSPORTATION | SSUED: _ SEPTEMBER 20%3
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TRIM END OF SMALLER
PIPE FLUSH WITH INSIDE
OF LARGER PIPE

6 — 2" x 3/16” STAINLESS
STEEL HANGERS

MORTAR

1. USE WITH CONCRETE PIPE ONLY.
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SMALL PIPE DIAMETER

LARGE PIPE DIAMETER

4. ONE FIELD CONNECTION MAXIMUM PER SINGLE
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VARIABLE —
45° 70 80°
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.
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