"A D E N v E R Department of Transportation and Infrastructure
2 2000 West Third Avenue, Third Floor

THE MILE HIGH CITY Denver, CO 80223
www.denvergov.org/doti

June, 2020
TO: All holders of Wastewater Standard Details
SUBIJECT: Revisions to Wastewater Standard Details

The attached Wastewater Standard Details drawings were revised to reflect current standard
construction methods, practices and procedures, and details were cleaned up to remove
conflicting information, and for better clarity. Materials were not reviewed, vetted, or revised
as a part of these revisions. Future revisions may include structural and material updates.

The most prominent, and only structural update in this set of revisions was to the inlet details.

The original details were only to be used for inlets up to 6 feet deep, and were limited in length
to a single, double or triple Number 16 inlet, or 6', 9' or 12' for Number 14 inlets. The new inlet
details are applicable for inlets up to 12 feet deep, and up 75 feet long.

The attached Standard Details are to be used for all storm and sanitary sewer construction
done under the jurisdiction of the City and County of Denver, Department Transportation and
Infrastructure. These standards are to be used in conjunction with the technical specifications
and the established ordinances of the City and County of Denver and in case of conflict, the
technical specifications which are to be used in conjunction with these standards shall govern.

These drawings may be updated from time to time and the user is responsible for obtaining
updated or revised standards. The City shall not be held liable for use of outdated standards by
the contractor, consultant, developer, or engineer.
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|7 e 2’ TYPICAL EACH SIDE UNLESS ed
OTHERWISE SHOWN ON PLANS
(ROTOMILL SEAM SHOULD NOT
FALL IN A WHEEL PATH)
(=Y (nY4
| =) =1}
SHORING ~~—_|

BY CONSTRUCTION PROJECT MANAGER)
SEE SECTION 5.0 OF THE CCD WCPM STANDARD
CONSTRUCTION SPECIFICATIONS

r

BEDDING TRENCH \x /
(VERTICAL) WALLS, T BEDDING TRENCH BACKFILL (MATERIAL AND METHOD

BRACED OR SHORED

_/
\BACKFILL (MATERIAL AND METHOD TO BE APPROVED

SttSanTh skttt tRew ™
o |
SN

BEDDING TRENCH
(VERTICAL) WALLS,
BRACED OR SHORED

AS NECESSARY [ b . TO BE APPROVED BY CONSTRUCTION PROJECT D AS NECESSARY
TO MEET SAFETY MANAGER) SEE $—301.2 & SEE SECTION 5.0 OF THE TO MEET SAFETY
REQUIREMENTS. 2 CCD WCPM STANDARD CONSTRUCTION SPECIFICATIONS REQUIREMENTS.
§ . 2 ‘

\ PIPE BEDDING (MATERIAL AND METHOD TO BE — R 16"(TYP)

APPROVED BY CONSTRUCTION PROJECT MANAGER)
74 SEE §-301.2 & SEE SECTION 5.0 OF THE CCD
WCPM STANDARD CONSTRUCTION SPECIFICATIONS

SOLID SHEETING OR SHORING (TYP)
TYPICAL TRENCH DETAIL.:

F1G. ROUND PIPE

W NO SCALE

PAY ITEM NOTES:

P1. Bp
P2. Bf

TYPICAL TRENCH DETAIL:

FI1G.\ REINFORCED CONCRETE BOX CULVERT

w NO SCALE

PAY WIDTH FOR PAY ITEM 20-2 ASPHALT SURFACE COURSE PAYMENT=SY PER INCH THICKNESS (2" MIN THICKNESS) WIDTH AS SHOWN IN TABLE UNLESS OTHERWISE SHOWN ON PLANS.
PAY WIDTH FOR AY ITEM 20-3 ASPHALT BASE COURSE PAYMENT=SY PER INCH THICKNESS (t;) WIDTH AS SHOWN IN TABLE UNLESS OTHERWISE SHOWN ON PLANS.

P3. SEE PAY [TEM 20-4 FOR ROTOMILLING. ROTOMILLING WILL BE PAID FOR THE 2' EACH SIDE OF Bf BEFORE PLACEMENT OF THE 2" ASPHALT SURFACE COURSE PAY ITEM 20—2. ROTOMILLING FOR THE

MAINLINE AND LATERAL TRENCH EXTENTS (Bf) SHALL BE INCLUDED IN THE PRICE OF PIPE.

P4. PAYMENT WILL NOT BE MADE FOR EXCAVATION OUTSIDE OF THE LIMITS SHOWN ABOVE DUE TO SLOPING OR BENCHING TRENCH, OR OTHER CONSTRUCTIONS MEANS OR METHODS.
P5.  UNLESS OTHERWISE SPECIFIED ON THE PLANS, NO PAYMENT WILL BE MADE FOR REMOVAL, REPLACEMENT, OR RELOCATION OF CURB AND GUTTER, UTILITIES, SIDEWALK, STRUCTURES, ETC. OUTSIDE THE MAXIMUM

LIMITS OF EXCAVATION.

GENERAL TRENCHING NOTES:

1.1

IN GENERAL, REPLACEMENT QUANTITIES FOR PAVEMENT, SIDEWALK
REMOVALS, ETC. ARE DETERMINED FROM THE MAXIMUM PAY WIDTH
DIMENSION "Bp". THE ACTUAL FIELD TRENCH WIDTH MAY VARY.
THE CONTRACTOR SHALL CONFORM TO ALL INDUSTRY AND OSHA
SAFETY CRITERIA GOVERNING EXCAVATION AND PIPELINE
CONSTRUCTION.

TRENCH SHALL BE BRACED AND SHORED AS NECESSARY TO
AFFORD SAFE WORKING CONDITIONS AND TO PROTECT

ADJACENT UTILITIES, STRUCTURES, ETC.. SUFFICIENT BACKFILL
SHALL BE IN PLACE BEFORE SHORING IS COMPLETELY REMOVED.

t AND t, SHALL BE DETERMINED BY THE DESIGN ENGINEER. ALL
ASPHALT QUANTITIES ARE PAID FOR ON A SQUARE YARD PER
INCH DEPTH BASIS.

SLOPING, OR BENCHING OF THE TRENCH SIDE WALLS WHERE
PERMITTED, SHALL BE IN ACCORDANCE WITH APPLICABLE FEDERAL,
STATE, LOCAL, AND OSHA SAFETY REGULATIONS.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

1.5 AREA FOR STREET CUT PERMIT SHALL BE Bp +12" EACH SIDE e
OF TRENCH i.e. Bp "PLUS” TWO FOOT TOTAL. mi—‘
1.6 DESIGN ENGINEER TO SPECIFY WHEN FILTER FABRIC IS >'§
NECESSARY BETWEEN EXISTING SUBGRADE AND GRANULAR .
BACKFILL. REFER TO CURRENT MGPEC PAVEMENT DESIGN m.':'
STANDARDS 2019 (SECTION 4.2.4B) ON PIPING AND PERMEABILITY %
CRITERIA. (USE GRANULAR BACKFILL IN THIS DETAIL AS THE MSB Q =
IN MGPEC. REFER TO MGPEC.ORG.) QW.
£
[2i1: ]
TABLE 1. Bd,Bf,Bp VALUES
b Bd Bf Bp . 9
(ft) (t) (t) - 2
1—g" 35 8.0 12.0 z 3
8"-10" 40 8.0 12.0 Qo g
12"-15" 45 8.0 12.0 g% éﬂ
18"-21" 5.0 8.0 12.0 z08 2
20 55 8.0 12.0 gu 3
27"-30" 6.0 8.0 12.0 o s g
Z
33" 6.5 8.0 12.0 Z 2
36742 9.0 11.0 15.0 £z
> o8
8 10.0 12,0 16.0 e
547 105 125 165
60" 11.0 13.0 17.0
66" 115 135 17.5
72°-78" 125 145 185
84 135 155 195
90" 14.0 16.0 200 Q
96” 14.5 16.5 20.5 “ o a
102" 15.0 17.0 21.0 = 9
108" 16.0 18.0 220 o
> () o |-
120 18.0 200 24.0 > ol
144" 200 22.0 260 2 g 23
% 230 250 29.0 5z (2
BLE 1 NOTES: Z I
TA| 1 NOTES o o
i. DOES NOT APPLY TO PRIVATE DETENTION SYSTEMS. C% 5
ii. WHEN SHORING IS NOT APPLICABLE, MINIMUM TRENCH P_:
WIDTH SHALL BE 1' FROM OUTSIDE OF PIPE ON EITHER
SIDE OF TRENCH.
DRAWN BY:
KRC
M DESIGNED BY:
Bd= TRENCH WIDTH, INCLUDING SHORING
Bf= WIDTH OF FULL DEPTH ASPHALT PAVEMENT APPROVED B
Bp= WIDTH OF ASPHALT SURFACE COURSE
D= INSIDE DIAMETER OF PIPE, OR WIDTH OF RCBC DRAWING NAWE:
ti= DEPTH OF ASPHALT SURFACE COURSE [ soino
t;= DEPTH FOR ASPHALT BASE COURSE JUNE 2020
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TYPICAL CUTOFF WALL LOCATIONS

WHEN GROUNDWATER IS ENCOUNTERED, INSTALL

CUTOFF WALL PER DETAIL.

#4S-0.0.+12"(MIN.) @
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OR BENCHING OF TRENCH
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f'c = 2000 PSI MIN.
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NO SCALE
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OR BENCHING OF TRENCH
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DA
[ =10
D
R ARCH WIDT DENSELY COMPACTED BACKFILL
R (90% DENSITY AASHTO T—180)
K
NS
2
‘ 12" e |
5 55 FILTER FABRIC (140N OR
23 59 APPROVED EQUAL) TO COVER
2 o N GRANULAR BEDDING
oF N PLAIN OR REINFORCED
B % CONCRETE (CONTINUOUS)
S R f'c = 2000 PSI MIN.
o 1/2 0D o
‘ R GRANULAR BEDDING MATERIAL
t {00 (SEE TABLE 2)

CONCRETE ARCH

NO SCALE

TABLE 2. CONCRETE BEDDING REQUIREMENTS
(CONCRETE CRADLE OR CONCRETE ARCH)
NOMINAL DIAMETER, MINIMUM THICKNESS, MIN. WIDTH OF
D t CRADLE OR ARCH
18" & SMALLER 4 oD + 8"
21" TO 24” 6” oD + 8"
27" 70 33 8” oD + 8"
26" T0 42" 10" 1.25 OD
48” & LARGER 1/4” D 1.25 0D
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DRAWN BY:

Bd=
D=

OoD=
t=

LEGEND

TRENCH WIDTH, INCLUDING SHORING (SEE S—301.1)
INSIDE DIAMETER OF PIPE, OR SPAN DIMENSION FOR
ARCH OR ELLIPTICAL

OUTSIDE DIAMETER OF PIPE

CONCRETE BEDDING THICKNESS

KRC
DESIGNED BY:
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L

OR BENCHING OF Bd B
Bd TRENCH WALL 2 <
D FILTER A B '_OD—I‘1 29 / /;5\
N FABRIC SH D N
RA - N ad K K 2
P Bd { % //\/1 &
\¢ KL N\ A I
R R S ¢ R G
12" YP. S5 0 RN < COMPACTED BACKFILL N N { 2
L KA L I S " &, S8 T8 =
59 5 O A //\\\/// (TYP.) FOR SIZE 18"——— 4~ e N S
% N Y A\ N S
Z2 2 P> GRANULAR BEDDING f N NS AND' LARGER. ) x £
E= X > MATERIAL (SEE 12" v, 3 X D S o
2 D i T KA R S S e s AN g
OB+ N > NOTE 3.3 AND BN\ \\\\ X 7 a
Zo N [ TABLE 3) 2 7 GRANULAR BEDDING X LY
SE R R4 X N MATERIAL (SEE NOTE 3.3— <] \ﬁ@ 0D
B K4 K X% x AND TABLE 3) K R
LR R : R,
o XD 4 (4 N N S
I N AN O 1/2 00 % X,
0D T K ; 6
e S ' /\\///\\ FILTER FABRIC (140N OR N ~
DI RN N A NHNHY S/ N2 SN R Q
Kz A SAASEE S APPROVED EQUAL) o Eﬁ
IDEAL TRENCH CONDITIONS FOR oD 3/4" ROCK ONLY (6” DIA. MIN.) w :
CONCRETE 15" @ AND SMALLER, AND (SEE NOTE 3.5) Y
(F1G) ALL FLEXIBLE CONDUITS /FIG) ROCK EXCAVATION -
NOSOALE NG SALE /FIG) TRENCH SUB-DRAIN DETAIL A"
7 9 .
W NO SCALE R
Bd NOTE: THIS DETAIL MAY BE USED AT THE CONTRACTOR'S
EEA&H?{,GSB%P?RGEN%T_, A CONVENIENCE WHEN GROUNDWATER IS ENCOUNTERED IN THE
WALLS 2D oD TRENCH. IT IS INTENDED TO PROVIDE A MEANS OF
Bd VRA R MAINTAINING DRY CONDITIONS IN THE BEDDING TRENCH DURING 9
2 / R R CONSTRUCTION AND SHALL NOT BE USED FOR ANY OTHER & S
(AN R TRENCH BACKFILL, COMPACTED » U R PURPOSE. 3
R 7 \ 12 P, S5 S5 o
A KL IN 6” LIFTS | STREEE Xz 29
Y N2 =2 \/\\\/ B @
» R G/ V7. X o <
127 v 57 />\§//>\ FILTER FABRIC TO COVER DY R P~ CONPACTED S >z
5 D GRANULAR BEDDING (140N OR — P BACKFILL (TYE;) FOR oy
X )\:/ APPROVED EQUAL) X P PIPE SIZE 187 AND za 2
X X R R ’ 248
1/2 0D &KX K,
X X GRANULAR BEDDING R o e e s X 2o
N R MATERIAL (SEE NOTE 3.3 1 R Zz
R, " ADTMBLE3 X R -
| S ) NOSOSTOTOTOTA cz
LI N 0-0-0-0-0.0-0-0-0-0-0-0-0-0-0-4 XA TYPE "L" (dgg=9") ROCK X QQ/\R///\% “sg
EAVONVAN V) a >
VIDRERY 002 R WW/ DRIVEN/COMPACTED TO STABILIZATION As—/}\\j> S % SSOSs (D%\\;//i\\; o
! e ’ SPECIFIED BY THE CONSTRUCTION PM Z8 PRRK,
0D Y (2 (2 (2 (o TN
SN S NN I TABLE 4. MIN. DEPTH OF
IDEAL TRENCH CONDITIONS FOR %QSIQES)E SUBGRADE BEDDING MATERIAL BELOW
FIG) CONCRETE LARGER THAN 15"Q F1G.) STABILIZED TRENCH BOTTOM OF PIPE
\\g/ NO SCALE 1 o NO SCALE (29
PIPE SIZE - D* d d dz “ A
= 0
18” & SMALLER 4 6" 12" 5 L
. m
GRANULAR BEDDING NOTES: TABLE 3. CLASS 67 GRADATION » » » » » ) QO oM
( ) 217 70 36 6 6 12 > Ol<
ASTM C-33 S
31 THESE DETAILS ARE TYPICAL FOR NORMAL CONDITIONS. FOR INSTALLATIONS OTHER THAN THESE (SUCH AS EMBANKMENT 42" 0 60" g 6 197 @ < 93
1
OR TUNNEL INSTALLATIONS, ETC.) EXCAVATION, BEDDING AND BACKFILL REQUIREMENTS SHALL BE DETAILED ON THE SIEVE SIZE % BY WEIGHT < (ZD [ )
CONSTRUCTION DRAWINGS AND SHALL BE DESIGNED IN ACCORDANCE WITH THE REFERENCES NOTED (W.P.C.F. MANUAL 34 %0 — 100 66" T0 96" 10" 9" 12" a =
PRACTICE NO. 9, A.S.C.E. MANUAL NO. 37 LATEST REVISION) AND APPROVED BY THE DESIGN ENGINEER. FOR UNUSUAL OR Z I
UNSTABLE SOIL CONDITIONS, TRENCH AND BEDDING DETAILS SHALL BE A SPECIAL DESIGN. 3/8" 20 - 55 104" & LARGER 127 127 127 ﬁ (2>
3.2 ULTIMATE BACKFILL LOADS AND STRUCTURAL DESIGN OF PIPE OR CONDUIT SHALL BE BASED UPON Bd> TRANSITION WIDTH NO. 4 0 - 10 »vn W
AS SET FORTH IN THE AMERICAN CONCRETE PIPE ASSOCIATION DESIGN MANUAL. : P_:
3.3 BEDDING SHALL BE MECHANICALLY TAMPED IN 6" LIFTS AND SHALL CONFORM TO ASTM C—33. GRADATION SIZE #67 (PER NO. 8 0-5 o R AR O NI CAL PIPE.
CCD WCPM STANDARD CONSTRUCTION SPECIFICATIONS, SECTION 4.00 & 5.00 AND TABLE 3 ABOVE.) NOTE: SEE SECTION 4.00 OF THE CCD WCPM ’
3.4 BELL HOLES SHALL BE EXCAVATED AT ALL BELL AND SPIGOT JOINTS. STANDARD CONSTRUCTION  SPECIFICATIONS.
3.5 SUBDRAIN PIPE TO BE AN APPROVED PERFORATED PIPE CONFORMING TO APPLICABLE REQUIREMENTS OF THE
SPECIFICATIONS. KRC
3.6 BEDDING TRENCH BACKFILL TO BE COMPACTED TO 90% DENSITY, AASHTO T-180. LEGEND
3.7 FILTER FABRIC TO COVER GRANULAR BEDDING MATERIAL AS SHOWN IN IDEAL TRENCH CONDITIONS DETAIL IN ALL CASES. Bd=  TRENCH WIDTH, INCLUDING SHORING (SEE S—-301.1)
38 DESIGN ENGINEER TO SPECIFY WHEN FILTER FABRIC IS NECESSARY BETWEEN EXISTING SUBGRADE AND GRANULAR D= o DAVETER OF PIPE, OR SPAN DIMENSION FOR
BACKFILL. REFER TO CURRENT MGPEC PAVEMENT DESIGN STANDARDS 2019 (SECTION 4.2.4B) ON PIPING AND _ s
PERMEABILITY CRITERIA. (USE GRANULAR BACKFILL IN THIS DETAIL AS THE MSB IN MGPEC. REFER TO MGPEC.ORG.) dddo= F[,’IEPFETH OF BEDDING MATERIAL BELOW BOTTOM OF JU—SNE 2wozo

3.9 FOR 60" AND LARGER, USE SPECIAL BEDDING AND FILTER FABRIC MAY BE OMITTED.

MIT OF SLOPING GRANULAR BEDDING REQUIREMENTS

BY

Ob= OUTSIDE

DIAMETER OF PIPE

3
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ob < PROPOSED SEWER

PIER SUPPORTS EACH

SIDE IF REQUIRED. (SEE \I_I
NOTE 4.8)

OR CONDUIT i;
FILLER MATERIAL
/' (SEE NOTE 4.5)
/
& B 7 W Ew ]
|| Dy
J - 3
H o)
SHORING (SEE NOTE y;’
CONCRETE ARCH ;
L 0D
2

f'c = 4500 PSI MIN.
HAND EXCAVATION REQUIRED

AROUND SANITARY SEWER. SEWER
UNDISTURBED EARTH (TYP)
D+12" MIN—=
TYPE |
CONCRETE ARCH
NO SCALE
i y
PROPOSED_SEWER OR b
CONDUIT
FILLER MATERIAL
(SEE NOTE 4.5) 7
/ GRANULAR
BEDDING (TYP.)
6" / OUTSIDE OF BELL OR COLLAR
- (EXIST. SAN. SEWER)
| OPTIONAL CONST. JOINT
g L (SEE NOTE 4.1)
8 6 CAST IN PLACE CONC. ENCASEMENT ALL
I s \AROUND SEWER (f'c = 4500 PSI)
UNDISTURBED EARTH (TYP.) & 6" | \“SHORING (SEE NOTE 4.6)
oD+12"

IF PIER SUPPORTS ARE
REQUIRED, SEE NOTE 4.8
(NOT SHOWN)

MIN.

TYPE Il

FULL ENCASEMENT

NO SCALE

WATER MAIN @ T "|6‘—

IS
O )

FULL CONCRETE

E

o 8 A~ TENCASEMENT
w(
FILLER MATERIAL 8| |
B, T (SEE NOTE 4.5) 5 [\ saNITARY SEWER
i f FILLER MATERIAL
& |_—SANITARY SEWER By 1 (SEE NOTE 4.5)
} FULL CONCRETE Tz
0D+12 | Jp ENCASEMENT
( Q
i o® @ WATER MAIN )
"iODHZ”—— :

SANITARY SEWER CROSSING UNDER WATER MAIN

TYPEIIA TYPEIIB

SANITARY SEWER CROSSING OVER WATER MAIN

IF D1>24”, ENCASEMENT NOT REQUIRED

FULL ENCASEMENT REQUIRED REGARDLESS OF DIMENSION "D1”

TYPE Il

WATER MAIN CROSSING
NO SCALE

GENERAL NOTES FORTYPE |, Il & Il ENCASEMENT:

4.1

4.2

4.3

44

4.5

4.6
4.7
4.8

4.9

CONCRETE TO BE CAST AGAINST UNDISTURBED SOIL OR SHORING. IF OPTIONAL CONSTRUCTION JOINT IS USED AND BOTTOM HALF OF
ENCASEMENT IS POURED SEPARATELY, A ONE INCH LAYER OF SAND OR MORTAR SHALL BE PLACED BETWEEN BOTTOM OF SANITARY SEWER
AND TOP OF CONCRETE.

LENGTH OF ENCASEMENT FOR :
(A) TYPE | & Il ENCASEMENT SHALL EXTEND FULL TRENCH WIDTH EXCAVATED FOR PROPOSED SEWER OR CONDUIT.
(B) TYPE Il ENCASEMENT SHALL EXTEND AT LEAST 10 FEET EACH SIDE OF WATER MAIN.

UNLESS OTHERWISE NOTED ON PLAN/PROFILE DRAWINGS, TYPE I, Il, & Il ENCASEMENTS NEED NOT BE REINFORCED. REINFORCEMENT, IF
REQUIRED, TO BE SPECIFIED AND DETAILED SEPARATELY ON PLAN & PROFILE DRAWINGS.

TYPE I, Il OR Il ENCASEMENT REQUIRED UNDER FOLLOWING CONDITIONS:

(A) TYPE | OR TYPE Il IF D18” (D2<12") EXCEPT FOR SANITARY SEWERS CROSSING OVER OR UNDER WATER MAINS.
(B) TYPE IIA REQUIRED FOR SANITARY SEWERS CROSSING UNDER WATER MAINS AND D24" (D,<18").

(C) TYPE IIB REQUIRED FOR SANITARY SEWERS CROSSING OVER TOP OF WATER MAINS, REGARDLESS OF DIMENSION "D1".

(D) EXCEPT FOR UNUSUAL CIRCUMSTANCES, WATER MAIN CROSSINGS, OR WHERE UNSTABLE SOIL CONDITIONS ARE ENCOUNTERED, TYPE |
ENCASEMENT WILL NORMALLY BE SATISFACTORY.

(E) IF THE SANITARY SEWER IS REPLACED OR CONSTRUCTED OF CAST IRON PIPE (AWWA C—106 OR C—108) OR DUCTILE IRON
PIPE (AWWA C—150 OR C—151), CONCRETE ENCASEMENT MAY NOT BE REQUIRED.

FILLER MATERIAL BETWEEN CONDUITS TO BE:

(A) APPROVED COMPRESSIBLE MATERIAL SUCH AS STYROFOAM, ETC., IF Da<6”.

(B) COMPACTED GRANULAR BEDDING IF Dp>6". (IF Dp>6" FOR TYPE IIB ENCASEMENT POUR CONCRETE ON UNDISTURBED SOIL).
(C) OR DICTATED BY UTILITY OWNER.

SHORING OR SHEETING, IF USED, TO BE CUT OFF AT TOP OF ENCASEMENT.

THESE ENCASEMENT DETAILS MAY ALSO BE APPLICABLE FOR CONDUITS OTHER THAN STORM OR SANITARY SEWER INSTALLATIONS.

IN' CERTAIN SITUATIONS WHERE THE EXISTING CONDUIT DIAMETER IS EXTREMELY LARGE, PIER SUPPORTS ON EACH SIDE OF SANITARY SEWER
MAY ALSO BE REQUIRED. IF REQUIRED, SUPPORTS TO BE SPECIFIED AND DETAILED SEPARATELY ON PLAN AND PROFILE DRAWINGS. NO
PIPE JOINTS OVER TOP OF WATER MAIN.

INTERNATIONAL PLUMBING CODE APPROVED MATERIALS ALLOWED.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

1N
3
i'

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

STANDARD DETAILS
ENCASEMENT OF SANITARY
SEWERS
S-350

DRAWN BY:
KRC
DESIGNED BY:

APPROVED BY:

LEGEND

OD= OUTSIDE DIAMETER OF PIPE
D= DISTANCE OD TO OD

D,= DEPTH OF FILLER MATERIAL

DRAWING NAME:
$350.dwg

DATE:
JUNE 2020
SHEET NO.:
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I
L

[~~_INSIDE

WALL

I
]

1/4—— 3 1/4"
FLEXIBLE PLASTIC 1/4"— |——2 1/2—={  FLEXIBLE PLASTIC 1/4"—| |——2 1/2"—=
JOINT SEALING JOINT SEALING .
COMPOUND. \ 2 1/16"—=] |=—t/4" COMPOUND. 3 1/16" | . 1/4
2 11/16" ‘ 2 11/16"—» ‘

[>~_INSIDE

1

/

5"

/

5" WALL

/ /

5"

SHIPLAP JOINTS FOR

6" WALL

REINFORCED CONCRETE MANHOLE SECTIONS

NO SCALE

|

WALL

PIPE JOINT NOTES:

5.1

DETAILS SHOWN, TO THE ENGINEER PRIOR TO FABRICATION.

5.2

THE CONTRACTOR SHALL SUBMIT ALL TOLERANCES AND DIMENSIONS, REQUIRED BY THE SPECIFIC PIPE JOINT

ALL DIMENSIONS SHALL BE GIVEN IN INCHES, UNLESS OTHERWISE NOTED, AND ARE FOR BELL AND SPIGOT IN

CONCENTRIC PQSITION. DEFLECTED PIPE JOINT TOLERANCES & DIMENSIONS SHALL ALSO BE FURNISHED.

5.3

5.4

5.5
A. ASTM C-76
B. ASTM C-36

5.6

1

JOINT CLEARANCE DIMENSION K IS AT CLOSEST POINT WITHIN DISTANCE A.
RUBBER "0” RING GASKET SHALL BE IN CONFORMANCE W/ASTM C—443 OR C-361.
APPLICABLE CONCRETE PIPE JOINT SPECIFICATIONS:

SIZE AND STRENGTH CLASS AS SPECIFIED ON PLAN/PROFILE DRAWINGS.

5.7

NO CONNECTION TO GO THROUGH JOINT WITHOUT PRIOR CITY APPROVAL.

M DIA.

STEEL REINFORCEMENT SHALL BE IN ACCORDANCE WITH THE APPROPRIATE ASTM SPECIFICATION FOR THE PIPE

WL
W

APPROPRIATE ASTM SPEC.

ONE OR TWO LAYERS OF
STEEL AS REQUIRED BY

ONE CIRCULAR COIL PARALLEL TO PIPE END,
WELD OR LAP AND TIE END COIL.

Vel ISTANCE A
5/16n 1/2 Vi "0"RING 5/16 N 1/2
RUBBER 0.D. OF PIPE
[ GASKET
<>SKIRT \ /\ / 3/16" / L
3 2.6 / MIN’(’: J %) O]
|t TRANSVERSE
= . REINFORCEMENT
I L‘"_j_ f
iR ]

/ 3/76/N\
INSIDE FACE OF PIPE

ONE CIRCULAR COIL PARALLEL TO PIPE END.
WELD OR LAP AND TIE END COIL.

STEEL SPIGOT RING
(STRUCTURAL SHAPE)

i

—

WELD OR LAP AND TIE END COIL.

L \\ONE CIRCULAR COIL PARALLEL TO PIPE END.

SIZED STEEL BELL RING.

JOINT GAP TO BE FILLED WITH APPROVED FLEXIBLE
PLASTIC SEALANT (FIELD APPLIED AFTER PIPE HAS BEEN

INSTALLED AND INSPECTED FOR LEAKS). REQUIRED FOR
CONCRETE JACK PIPE.

STEEL END RING DETAIL (FOR JACKED PIPE)

FOR T=2"TO 4 1/2" INCLUSIVE: E>

OR 4 1/8”,

WHICHEVER IS SMALLER
FOR T=4 5/8" AND LARGER:

E>52%T OR

41/8

NO SCALE

1 3/4" 4 L

[}

|
L

FOR T=2"TO 4 1/2" INCLUSIVE:
G=NOT LESS THAN

N.4412-g2

FOR T=4 5/8” AND LARGER:
G=2 1/2"MIN.

THE AREA OF CIRCUMFERENTIAL STEEL IN THE BELL
SHALL NOT BE LESS THAN THAT SHOWN IN ASTM
SPECIFICATION C—361.

0.D. OF PIPE FOR
|_—LARGE DIAMETERS

ALTERNATE ARRANGEMENT OFA

D [©]

WHICHEVER IS LARGER
\
ONE CIRCULAR COIL PARALLEL TO \_
ONE OR TWO LAYERS OF PIPE END. WELD OR LAP AND TIE | S P
STEEL AS REQUIRED BY END GOIL. ,
APPROPRIATE ASTM SPEC. . 1 a0 o AN
 DISTANCE A
— C1 ) E
7/ . Ry NIER T
: \ 2 MAX. £
- T Lo MAx BELL REINFORCEMENT
F "0"RING, PROFILE OR
ROLL FLAP
3 2] u.;'\\ ,\
FOR T=2' TO 4 1/2" INCLUSIVE

F>75%T

FOR

F>75%T OR 3 5/8",
WHICHEVER IS SMALLER

\‘Y

y,
e

4

SPIGOT GROOVE DETAIL

TYPICAL FOR CONCRETE PIPE JOINT

NO SCALE

T= 4 5/8" AND LARGER:

ONE CIRCULAR COIL PARALLEL TO PIPE END.
WELD OR LAP AND TIE END COIL.

x_—‘\
IF AVG. GAP EXCEEDS 1/2", VOID SHALL BE FILLED WITH AN

APPROVED FLEXIBLE PLASTIC SEALANT. (FIELD APPLIED AFTER PIPE
HAS BEEN INSTALLED AND INSPECTED FOR LEAKS.)

CONCRETE PIPE O-RING JOINT

NO SCALE

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

W,
ﬁa
| 4

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

LEGEND
K= JOINT CLEARANCE DISTANCE
T= WALL THICKNESS OF PIPE

()]
|_
s Z
5 Q
= o
A o -
n o
2 £ |3
<,1 =
=) O
z -
< o
=g
R
T
()]
KRC
S401.dwg
JUNE 2020
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CUT FLUSH, GROUT SMOOTH AND SHAPE
OPENING ALL AROUND CONNECTOR PIPE WITH
NON-SHRINK GROUT. (A.S.T.M. C—827)

CONCRETE TO TOTALLY ENCASE
THE PIPE ENDS AS SHOWN.

L/2 (TYP.) !‘L*

ZEEE

BY

DATE

Z
=]
L=18" wax. STORM SEWER MAIN :
gMif” OR 2 L | TABLE 5. MIN. PIPE ‘g
CONC. COLLAR ALL AROUND LER | BACKFILL | COLLAR DIMENSIONS £
fc= 2000 PSI MIN. " o &
12 —- . D L T z
\ IN. , P 5 Y
ZTT7777 12" ’/ 18" 18" 127
L7777 7> ; /]
LLTT —l ) 4 0 ) ” -
= ZZZ77JAD rr i) 21 18 12 -
— o NNECTOR pipg £<90
‘ L’L\BERT AS NOTED ON AR TRENCH SUBGRADE [ =
)’ PROFILE SHEET [ - #4 @ 12 T
g lllllll’lllll’,”’ \ 3-#4 CIRCULAR REBAR > 2
”’l"‘Lr ~ w
#”".’Q Z =
® %% L =
®@® 0,0' w
’0,’ VERTICAL SECTION (o)
) 200 END OF PIPE SHALL NOT
12 %,0’ v EXTEND PAST INSIDE WALL OF A"a
4 .
3-#4 RING BARS 7 STORM SEWER PIPE T
@ 3,6 &9
’ PIPE COLLAR NOTES:
GRANULAR BEDDING MATERIAL
COMPACTED IN 6” LIFTS.
6.4 FOR STORM LINE LATERALS ONLY. NOT TO BE USED ON SANITARY OR MAINLINE STORM SEWERS.
on
INLET CONNECTION NOTES: 6.5 A CONCRETE COLLAR IS REQUIRED WHERE THE CHANGE IN GRADE EXCEEDS 0.10 FOOT PER FOOT, AND WHERE GAP LIMITS EXCEED THE PIPE MANUFACTURER'S Q
RECOMMENDATIONS. 28
6.1 THIS TYPE OF CONNECTION SHALL ONLY BE USED IF THE FOLLOWING CONDITIONS ARE MET: 6.6 IF THE GAP EXCEEDS 6 INCHES, A MANHOLE STRUCTURE IS REQUIRED. % S
(A) D < 3/4D&Lg< 35FT 6.7 REINFORCING SHALL BE USED WHERE THE GAP IS 2 1/2” OR LARGER. THREE CIRCULAR TIES SHALL BE USED PER THE VERTICAL SECTION ABOVE. Sl g
6.8 CONCRETE COLLAR SHALL NOT BE USED FOR A SIZE CHANGE ON THE MAIN LINE. 55 2
=]
(8) I:E gg\lﬁ;gR O'\:AIEIONNECTION TO THE SEWER MAIN IS NOT MORE THAN 75 FEET FROM THE NEAREST MANHOLE ON 6.9 FOR PIPE SIZE NOT LISTED USE NEXT SIZE LARGER. - é 5
) INLETS ARE NOT 'CONNECTED N SERIES 6.10 WHERE REINFORCING IS REQUIRED, THE DIAMETER OF THE CIRCULAR TIES SHALL BE D+(2X WALL THICKNESS)+T. g o g
© ’ .11 AN INTERIOR FORM OF UNSEALED SONO-TUBE OR EQUAL SHALL BE USED TO PROVIDE A SMOOTH INTERIOR JOINT, THE PAPER FORM MAY BE LEFT IN PLACE. S 2 3
(D) ONLY ONE INLET CONNECTION ALLOWED PER JOINT OF SEWER MAIN PIPE. 6.12 PIPES 24" AND LARGER TO BE DESIGNED BY ENGINEER AND APPROVED BY CITY. 8g%
6.2 FOR CONDITIONS OTHER THAN THAT SPECIFIED IN NOTE 6.1, A MANHOLE ON THE SEWER MAIN WILL BE REQUIRED. : e
6.3 THIS DETAIL APPLIES TO STORM SEWER CONNECTIONS ONLY. SANITARY SEWER TAPS SHALL BE MADE ONLY WITH E E
APPROVED MECHANICAL TAPPING EQUIPMENT AND APPROVED TAPPING SADDLES/FITTINGS. © g
INLET CONNECTION INTO STORM SEWER MAIN STORM LATERAL PIPE COLLAR DETAIL (21" DIA. OR LESS
(STORM SEWER INSTALLATION ONLY) ( - )
NO SCALE (TO BE USED ONLY WHERE NECESSARY AND AS AUTHORIZED BY THE CITY)
NO SCALE w
pd
NON SHRINK GROUT T
X (ASTM #C—827) (OR CITY ch\_J
LAP 12 BAR DIA. #50@127(TYP.) 12" MAX APPROVED ~ MATERIAL ONLY) v I
_\ / 2-#5 RING BARS 3" CLEAR 18" | 12 WATE:XS%éL ——— l\1AI2N = o
(TYP.) MAX | (TYP.) (s-550) ‘| 3-#4 RING BARS ;ﬂ e
. R R Y R 36" & 9 <
#5@127(TYP.) 1/4D, 6" MIN ON PVC OR STEEL ON CCR. , 22
™~ ‘ . TOP & BOTIOM  —pmss ' ' @{/é L 12" MIN. a2 EE B
Lz /—#5@12(TYP.) y A A R — 2" MIN: [ a 53 <
s = d ! ! / C 2 FEo |@
TN || TEMPORARY STRUTS | | |1 | = 59
- L
+ . % IF REQUIRED | | | | | GROUT <Zt u
S o T 1 1 T pd
Is) il T 4 CORED OPENING =
o TEMPORARY FORM % L 7 xvn O
(JACK HAMMERING B o
| ! SONOTUBE OR 2-45 RING NOT ALLOWED) N
S STEEL, REMOVE . . D . { BARS (TYP). GRANULAR BEDDING u'j
I AFTER CONCRETE s -
HAS CURED al >
Ob \_#5@12”(TYP‘) - UNDISTURBED SUBGRADE
0D+ 24"MIN———= _J CONCRETE OR BRICK KRC
1—#5 LONGITUDINAL BAR o E#EI)TAAT%E 1—#5 LONGITUDINAL GRANULAR BEDDING MATERIAL
(TYP.) EACH CORNER INDATION BAR @ EA. CORNER COMPACTED IN 6" LIFTS. LEGEND
D= INSIDE DIAMETER OF PIPE
CONNECTOR PIPE INTO WALL Dc= INSIDE DIAMETER OF CONNECTOR PIPE
PLAN SECTION OF EXISTING OR PRECAST STRUCTURE Le= LENGTH OF CONNECTOR PIPE Sifcng
NOTE: COLLAR JOINT SHALL BE USED == _ N0 SCALE L= LENGTH OF CLOSURE OVERLAPPING PIPE
M O g e ENGINEER OR CONCRETE COLLAR DETAIL 0D=_OUTSIDE DIAMETER OF PIPE JUNE 2020
g T= THICKNESS OF CONCRETE

NO SCALE

6




GRADE RINGS &
& COVER SET RING 14" .
(s-701) /" BELOW FINISH GRADE =
SET RING 1/4" BELOW CGRADE 'z'sNG;m&; COVER
FINISH GRADE - —yT—
SET RING 1/4" BELOW PRECAST FLAT TOP — | g
I /’ FINISH GRADE |/ z
16" MAX. TO 43 MH BARREL } ) 2
. FIRST STEP SECTIONS D VARIES 24" TO 36 &
24— ¥ PRECAST FLAT TOP e’ 'NiREMENTS 5
6" - =
r MANHOLE STEPS > e z
36" (3_750) le—04"—»] 8” ¥ | - .
48"9 FLAT TOP /-/ b | ~
T WITH 24” OPENING 1] j (MSAN;IEC’)(I).)E STEPS —\\(_
=}
z
» 5 . |~
12 48”0 MH RISER
a1 , N N
I 8 ~ / \ ~ e ~————60" ID OR 72" ID———poum 44
VARIES JVARES, o i 5
127-48" 48" SHIPLAP JOINT (S—401) T / 66 M. > 2
SHIPLAP JOINT FLOW P >
FLOW — u
‘_CHANNEL_’|I / . FLOW __| (S-401) CHANNEL =
Y 9" | CHANNEL™ | g — [a )=
g = vin— MIN. =t
o 1 L . 31 — A
, ! , MH BASE ezie
(s-502) ° . MH BASE ——
(] o 3” (s_502) \ o o
3" ¢__ ¢

@4' I.D. MH W/ CONCENTRIC CONE FIG)\4' |1.D. MH W/ FLAT TOP ¢ ¢
< 18 >

PLOT DATE: May 1, 2020
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w NO SCALE (FOR SHALLOW COVER LESS THAN 4' TO BENCH) FlG. FLAT TOP W'TH ECCENTR'C OPEN'NG
NO SCALE \y NO SCALE
SET RING 1/4” SET RING 1/4”
/_ BELOW FINIS/H GRADE /—G';",ISE /_ BELOW FINIS/H GRADE MANHOLE NOTES:

7.1 FLAT TOP SECTIONS MAY BE USED IN LIEU OF CONCENTRIC MANHOLES WHEN SPECIFICALLY APPROVED BY THE PROJECT ENGINEER.

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

GRQD(E:O\R/’IE';GS R 7.2 FOR MANHOLE DEPTHS LESS THAN 4’ FROM RIM TO TOP OF BENCH, MANHOLE RISERS WITH PRECAST FLAT TOP SECTIONS ARE REQUIRED.
Fw—— (s-701) =24 7.3 ALL PRECAST RISER SECTIONS, CONES, GRADE RINGS, ETC. SHALL CONFORM TO THE LATEST REVISION OF ASTM C-478, STANDARD
SPECIFICATION FOR CIRCULAR PRECAST REINFORCED CONCRETE MANHOLE SECTIONS.
VARIES 24” TO 36” VARIES 24" TO 36" 7.4  FLAT TOPS SHALL BE CAPABLE OF WITHSTANDING H—20 LIVE LOADS.
IN 67 INGREMENTS IN 8" INGREMENTS 7.5 MANHOLE RISERS, CONES, FLAT TOP SECTIONS AND RINGS SHALL INDICATE DATE, MANUFACTURER, SIZE AND ASTM C-478.
7.6 FOR DEPTHS GREATER THAN 20’ (RIM TO INVERT) SHOP DRAWINGS, CALCULATIONS OF WALLS, TOP AND BOTTOM SLABS SHALL BE SUBMITTED. o
7.7 AN APPROVED FLEXIBLE PLASTIC SEALANT IS REQUIRED IN SHIPLAP JOINTS AND IN JOINTS BETWEEN FLAT TOP SECTIONS, CONE SECTIONS, ETC. <Z,:
7.8 DESIGN ENGINEER OR PROJECT ENGINEER MAY INCREASE MH SIZE FOR SPECIAL DESIGN CONSIDERATIONS. wn @
= ' o 7.9 MANHOLE STEPS SHALL NOT BE INSTALLED OVER THE FLOW CHANNEL. = %
EWSA_N;‘E?(')-)E STEPS ?gf;‘é’(')—)E STEPS \?__ 7.10 6" DIA MH'S ALLOWED ONLY WITH SPECIFIC APPROVAL OF THE ENGINEER. 5 %’ ‘£
VARIES . . VARIES 7.11 48" DIA. & LARGER PIPES SHALL USE TYPE B (S-503) OR TYPE P (S—504). Do ©) -
12"-48" i B i 7 127-60" 2 JF |=
ANP oo T Ww L(I)
60 2 <,: zZ wn %))
FLOW FLOW < F
CHQNNEL r— CHANNEL r— £ o
<C
MIN. 3 MIN. 3 TABLE 6. MIN. MH RISER O
| |f MH BASE e iy,
/_(5_502) DIAMETER & WALL THICKNESS x
. § . . PIPE DIAMETER MH DIAMETER, MH WALL o
THICKNESS, T
30" OR LESS Iy 5”
A o R . SRR = & ___KRC
1 1 1 7 : :
A5 1.D. MH WITH ECCENTRIC CONE ‘ila ' 1.D. ECCE E NOTE: MH RISER DIAMETER SPECIFIED IN TABLE 7 IS
@2\ NO SCALE SO ;CALEMH WITH ECCENTRIC CON FOR SITUATIONS WHERE ONE PIPE ENTERS AND ONE LEGEND G E
U PIPE EXITS AT 180°. SPECIAL CONSIDERATION SHALL BE D= INSIDE DIAMETER OF MANHOLE SE0L0wg
TAKEN FOR SITUATIONS OTHER THAN THIS. DESIGN OD= OUTSIDE DIAMETER OF MANHOLE JUNE 2020
ENGINEER SHALL SPECIFY DIAMETER FOR ALL T= MANHOLE WALL THICKNESS
STRUCTURES ON PLANS. 7
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(@/’ P\ APPROVED FLEXIBLE 1/2" )
PLASTIC SEALING
CAST—IN—PLACE SLOPE 4
Vh WATERSTOP N COMPOUND (TYP.) (MAX.)
(5-550) 4 N ¢ SHAPED | |12
ol b INVERT | [(MIN.)
id L
#4 U@ 12+
I\
# e 12 - . 157
" s ENCH 5 cr \ ] MIN.
A [ S5 i
8 1 Yo P . o [6” MIN.
— STEP } T 1
3" CLR: o
37 MIN- GRANULAR BEDDING / /
MATERIAL, SEE NOTE 8.10 /
— 1 — MANHOLE RISER
— I — / oD + 6”
sunABLEE ESlil‘%ngEAgEg, m SECTION
s (T
_ — WATERSTOP
GASKET
PLAN Dy (S-550)
— y_or
MNT T V.
— - S — l—A INVERT B
SEE S-501.1 FOR RISER | INVERT NN
& TOP SECTIONS out 4 e
6" MN| \—STUB—OUTS
TYP.
b Bz (™)
GRANULAR BEDDING MATERIAL, AN
SEE NOTE 8.10 \SUITABLE SUBGRADE,

SEE NOTE 8.9

/ B\ SECTION
N

CAST -IN-PLACE MANHOLE BASE

(FOR SAN. (TYPE A) MH & STM. (TYPE C) MH)
NO SCALE

CAST-IN-PLACE MANHOLE BASE NOTES:

8.1
8.2

8.3
8.4
8.5
8.6
8.7
8.8
8.9

8.10
8.11

8.12

8.13

MANHOLE RISER MINIMUM DIAMETER SHALL CONFORM TO TABLE 6, S—501.1.

GROUTEDFFLOW CHANNELS AND INVERTS MAY BE FORMED BY SHAPING WITH LEAN CONCRETE (fc=2000 PSI MIN.), ALL OTHER CONCRETE
BE MIN. fc=4500 PSI.

ALL DEAD END MANHOLES SHALL BE STUBBED THRU AT 0.40% MINIMUM SLOPE.

STUB-OUTS SHALL EXTEND 2'-0" MIN. PAST MANHOLE 0.D. AND BE FACTORY PLUGGED.

REINFORCING IS REQUIRED FOR ALL MANHOLE BASES.

SLOPE MANHOLE BENCH 1/2" MAXIMUM TOWARD FLOW CHANNEL.

FOR SANITARY SEWERS, IF A>18”, AN OUTSIDE DROP MANHOLE IS REQUIRED (S—530).

SHIPLAP JOINTS ON MANHOLE BARREL RISER SHALL CONFORM TO DIVISION STANDARDS AND SPECIFICATIONS (S—401).

ALL MANHOLES & SPECIAL STRUCTURES TO BE PLACED ON SUITABLE SUBGRADE MATERIAL. IF SUBGRADE CONDITIONS WARRANT, UNSUITABLE
FOUNDATION MATERIAL WILL BE OVEREXCAVATED, & SELECT SUBGRADE MATERIAL WILL BE PLACED AS PER SECTION 5.00 OF THE WCPM STANDARD
CONSTRUCTION SPECIFICATIONS.

GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM DRY DENSITY IN ACCORDANCE WITH AASHTO T—180.

ALL PIPE OPENINGS SHALL BE CONSTRUCTED WITH AN APPROVED FLEXIBLE WEDGE—TYPE GASKET CONFORMING TO ASTM C-—443 WHICH SHALL BE
CAPABLE OF PROVIDING A WATER TIGHT JOINT WITH ZERO LEAKAGE AROUND THE INSTALLED PIPE. CONCRETE TO CONCRETE DONE WITHOUT WATER
STOP GASKET FOR STORM SEWER WILL BE AT THE DISCRETION OF THE CITY (S-550).

ALL PRECAST RISER SECTIONS, CONES, GRADE RINGS, ETC. SHALL CONFORM TO THE LATEST REVISION OF ASTM C—478, STANDARD SPECIFICATION
FOR CIRCULAR PRECAST REINFORCED CONCRETE MANHOLE SECTIONS.

NO MODIFICATIONS TO A CAST—IN—PLACE MANHOLE WILL BE ACCEPTED ONCE CASTED.

SHALL

PRECAST MANHOLE BASE NOTES:

8.14 THE BASE SLAB SHALL BE POURED
MONOLITHICALLY WITH BOTTOM RISER SECTION.

PRECAST MANHOLE BASES SHALL FIT THE

CONDITIONS AND LOCATIONS FOR WHICH THEY ARE INTENDED
WITHOUT ANY FIELD MODIFICATIONS. ANY MANHOLE BASE
WHICH REQUIRES FIELD CUTTING OR MODIFICATION IN ORDER
| TO FIT THE LOCATIONS INTENDED SHALL BE REJECTED BY

THE CITY AND REMOVED AND REPLACED BY THE
/“BENCH CONTRACTOR AT NO COST TO THE CITY.
| A s
\—STLP 8.17

+ 8.15

AN APPROVED FLEXIBLE BOOT TYPE SLEEVE MAY ALSO BE
USED FOR PRECAST INSTALLATIONS.

PRECAST MANHOLES CANNOT BE SHIPPED PRIOR TO 5 DAYS
POST CASTING, AND CANNOT BE INSTALLED PRIOR TO 7
DAYS POST CASTING.

FOR CONNECTIONS INTO BLIND CORE WITHOUT BOOT, SEE
DETAIL FOR CONNECTOR PIPE INTO WALL, S—450.

ep

=4 =
it~ 4 —

FLEXIBLE RUBBER WEDGE—TYPE
GASKET (S-550)

(OR APPROVED BOOT
CONNECTOR ASSEMBLY, OR
CONCRETE COLLAR)

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

7,
E ]
4

PLAN
SHIPLAP g
JOINT . MR
(s-401) -7 1Dy T 2 o
PLACE CONCRETE FILL 5 o ;{ o
LR BASE HAS BEEN SEE S-501.1 FOR RISER L= 5
& TOP SECTIONS )
1/2” ; 8 §
SLOPE N S8
/(MAX) WELDED WIRE gE 3
VARIES REINFORCING AS PER S g
T0 48" ASTM C-478 Z 8 E
Y <5
. . o
( } 6—#4 DOWELS (MIN.) L # E=
\ % SEE TYP. DOWEL o §
6" . #4 @ 12"EW. 1’0" Q
_‘_’|M|N"‘ N 7 / ” =
N e e e = TYP. DOWEL
8" MIN.T <] |
PECARLN GRANULAR BEDDING MATERIAL, >
SUITABLE SUBGRADE, SEE NOTE 8.10 @)
SEE NOTE 8.9 m SECTION - 5
N 33
-
FLEXIBLE RUBBER WEDGE—TYPE < Fo
GASKET (S—-550) E (2Na
(OR APPROVED BOOT A ZzZ2 |«
CONNECTOR ASSEMBLY, OR o< |o
CONCRETE COLLAR) TOP OF BENCH @ O« |[®
< pu |©
a8 <
>
| A INVERT <Zt o
— —= —— T~ INVERT N 5w
| /out { a (_Dl
= ! T
8" MIN GRANULAR BEDDING MATERIAL <Z(
/_- 'y
6" MIN. =] SEE NOTE 8.10 =
SUITABLE SUBGRADE, KRG
/D SECTION SEE NOTE 89
v LEGEND
PRECAST MANHOLE BASE Dy= INSIDE DIAMETER OF MANHOLE o
i T= MANHOLE WALL THICKNESS SIS
A S (FOR SAN. (TYPE A) MH & STM. (TYPE C) MH) | s DROP THROUGH MANHOLE JUNE 2020
y= 60, NO SCALE D= INSIDE DIAMETER OF PIPE

8
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10" MAX. ALLOWABLE

BY

FINAL GRADE (RIM ELEV.) ¢ PIPE DEFLECTION EACH ZEWF',";P -
- 3
o e
24" GRADE RINGS & COVER
(s-701) TOP SLAB , \ .
5'-0" | (SEE BELOW)~\_ fos ¢ 12 21" AP Z
W, EF. 2 ] z
CCENTRIC CONE . % (TYF.) \<45 5
— S
X ‘ T ’ g
H 5'-0"8 ., 5
STEPS '] ~MH RISER Y 2« 2" CIR. : Z
A (20’ MAX) (TYP)
4 > A 1k o/ 19"
7 FLEXIBLE PLASTIC A - — — N 10" LA VARIES
X SEALING COMPOUND . 1L1LL 1 , ., T e —
F 12" ALL AROUND. _10p SLAB . | ey LT L 55 0 12 N E
— < B W.,E.F. - AEN
o U e ] (V) ALL P G0 /A \ CORNER DETAIL
BELOW) PR S : Z(TY%L)R' [ 1|2y ] FOUR WALLS o EF. v NO SCALE o
TOP OF BENCH IR : | lsS N1 o N BN o
ELEV. =TOP OF g ) :
=l - g
PIPE (SANITARY - L | Bl 2 (TYP.) >2
AND STORM) Rl Zide \8/ (C)\ BBARDETAL| 2
v [‘_ T J 3;—;L K " CLR. U NO SCALE =
10" WALL R P A s 0 1 Q:
= e e 5 - L """ = 127 BASE /é‘.w., EF. A
/—I(E%AI\\'I\ICRETE : | AN = SLAB .
FILL, SEE D | J K
NOTE 9.7 | o : /D ok s 0 12 127
1 ;T;PG Y[ | 0D+26", ) ==
. OR OUTSIDE SPAN+26" ] SECTION - TYPICAL WALL L g
| | NO SCALE g s
‘ FOR DETAIL OF #5's @ 12" >
- | END TREATMENT, EW., EF z 3
12” SUB-BASE SEE S-504.2 12" AP B w
| FOR MONOLITHIC BN (TP 5 E s
POUR DETAIL, SEE WALL-TO-BASE JOINT DETAIL G o
GRANULAR BEDDING Y Za 3
SEE NOTE 9.10 NO SCALE OR SEE SPECS NO SCALE 2w
Oz &
<
aZ s
14 TF s @ 9TF. 1 - 5 TYPE B MANHOLE NOTES: Z2°?
, ; "B F—— TF. 2 - &
2-45'S #5'S © 9'BF: 2 - #4 =h EQUALLY ; . s
. BFy, . #6'S BF. 9.1 THIS STANDARD MANHOLE DETAIL IS APPLICABLE TO CIRCULAR PIPES WITH 42" LD. AND LARGER, AND NON-CIRCULAR PIPES =
ST, s T 2" CLR SPACED (3 SIDES) . 5o
is's BF hss BF 5 ~{"mve) R §5'5 © 127TF. » ol WITH A SPAN OF 42" I.D. AND LARGER. g
[ EXTRA 4 TF. PN #5's @ 6°BF. (TvP.) 9.2 PIPES ENTERING THE MANHOLE MAY BE DEFLECTED UP TO 10° (MAXIMUM) EACH PIPE FOR A TOTAL CHANGE OF DIRECTION
; et #5 BF. ~ . 2 - g5 OF FLOW OF 20" (MAXIMUM).
N o i } EQUALLY 9.3 FOR ™Y’ DEPTH OVER 20’ SHOP DRAWINGS ALONG WITH CALCULATIONS FOR DESIGN OF WALLS, TOP AND BASE SLAB SHALL
LT _] éf?: Ir— N ol el A SPACED E.F BE SUBMITTED FOR APPROVAL.
/d ™~ ‘ ) i 4 & 2 — 45'S BF 9.4 SET TOP SLAB TYPE B ELEVATION NO MORE THAN 12"+ BELOW FINISHED GRADE ILE. ALLOW ENOUGH COVER TO ADD MH
rN N L / - s j;S e RINGS AND COVER.
1w I e N 37 | 2 ~lys's o 9.5 PRECAST MANHOLE RISERS AND TOP SECTIONS SHALL CONFORM TO ASTM C—-478. IN ADDITION MANHOLE STEPS, RISERS,
o Fo T | g~ 2b» N QU LY SHIPLAP JOINTS, RING AND COVER SHALL CONFORM TO APPLICABLE WMD STANDARD DETAILS. -
© 3}5% A @ 32 I SPACED EF. 9.6 CONCRETE IN TOP SLAB AND WALLS SHALL BE CLASS D CONCRETE AND HAVE A 28 DAY STRENGTH OF 4500 PSI. = w
L ) | 299 3 | E’ PERMISSIBLE SLUMP WILL BE 3" TO 5”, AND AIR ENTRAINMENT WILL BE 5% - 8%. < &
a 1 )
7 36" I D———2 - #6'S BF. 9.7 LEAN CONCRETE FILL SHALL HAVE A 28 DAY STRENGTH OF 2000 PSl. (TYPE Il CEMENT). E T
| | S N N G £ | 1-#5TF 9.8 REINFORCING STEEL BARS SHALL CONFORM TO ASTM A-615 GRADE 60 DEFORMED BARS. CLEAR COVER REQUIREMENT A <Z( 9
2" cr. 2 - #5'S (UNLESS OTHERWISE NOTED) TO BE 2" (3" FROM BOTTOM OF FOUNDATION SLAB.) REINFORCING BARS WILL BE SPLICED a s B
(TYP) EQUALLY ONLY AT LOCATIONS SHOWN AND DETAILED ON THE DRAWINGS. BARS WILL BE WIRE-TIED, NO TACK WELDING WILL BE &
¢ < o
> CIR > > SPACED EF PERMITTED. 5 0
% (TYP.) 3" . 9.9 ALL STRUCTURES SHALL BE BENCHED TO TOP OF PIPE. Z o
#4 TF. 0D+26" OR _#6 @ 45 EF.
9 #5 BF. ———————UTSIDE SPAN126” (TYP. 4 SIDES) 9.10 ALL MANHOLES & SPECIAL STRUCTURES TO BE PLACED ON SUITABLE SUBGRADE MATERIAL. IF SUBGRADE CONDITIONS § &
l~——————0D+26”, OR OUTSIDE SPAN +26"—— + WARRANT, UNSUITABLE FOUNDATION MATERIAL WILL BE OVEREXCAVATED, & SELECT SUBGRADE MATERIAL WILL BE PLACED AS| 5
PLAN PLAN PER SECTION 5.00 OF THE WCPM STANDARD CONSTRUCTION SPECIFICATIONS.
B 2~ #2 = EQUALLY SPACED 9.11 GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM DRY DENSITY IN ACCORDANCE WITH AASHTO T—180.
16" 36" } VARIES
45 5's : 9.12 STRUCTURE WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED
~—4S @ 9" TF ® 4 |~—#5S o 127F——| 2" CIR.
2" (v [ #4TF e i i L n (TvP) 9.13 LATERAL SUPPORT SHALL BE PROVIDED AND MAINTAINED FOR WALLS DURING BACKFILLING OPERATIONS.
' ! 12" 127 gTYP.) @;(&}—:_ P 9.14 MAX LATERAL SHALL BE 24" OR SMALLER. IF LARGER, A SPECIAL STRUCTURAL DESIGN IS REQUIRED. SEE S—616.3 FOR
=2 (IR ——.— == {17P) (TYP.) 2 RTINS S I S T PENETRATION DETAIL KRC
i T N v * . s » 2" CLR.
, 5'S @ 6"B.F— =]
| B ¥ #5,0R8 | T #5‘/ #6 s/ opaine | s @3 ()
#5 B.F: ~—5'S @ 9" BF—w ~—16” VARIES LEGEND EGEND, CONT.
2 (TYP. SECTION SECTION D= INSIDE DIAMETER OF MANHOLE I.F.= TOP FACE
OD= OUTSIDE DIAMETER OF PIPE  B-F.= BOTTOM FACE Stioug
(X=>2") TOP SLAB TYPE B (X<2) X= DEPTH OF MANHOLE RISER E.W.= EACH WAY
NO SCALE NO SCALE Y= TOTAL DEPTH OF MANHOLE 9
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30°

STRUCTURE PLAN VIEW -30° BEND

NO SCALE

TABLE 7A. TYPE P MH - 30° BEND STRUCTURE

DIMENSIONS

PIPE SIZE

A B

c

42"

0

A

48"

E

E3

£

54”

£

E3

£

60"

3|

66"

»

O

£

72

g

E

£

78"

>

o] IN] (=) [ (3.1 [5.] EN
|

6
1
8
3
1
5
0

EN ENY N [9¥] (@) [3%] [N
|

3|

AN |O|= 0 |o |~

ENENENENENES

NN ININ N N [N

3|

90

STRUCTURE PLAN VIEW -45° BEND

NO SCALE

TABLE 7B. TYPE P MH - 45° BEND STRUCTURE

DIMENSIONS

PIPE SIZE

42"

A B

»

E

c

48"

»

54"

E

50"

66"

72"

0

78"

0]

IR SASIES
|

S ENENENEN ([
|

6
1
8
3
1
5
0

"

6
9
0
3
6
9
0

Gifofon| oo o o

olo|o|o|o|o|o

GROUND

GRADE RINGS & COVER

ELEVATION (S-701) TYPE P MANHOLE NOTES:
~ o
10.1  THIS STANDARD MANHOLE DETAIL IS APPLICABLE TO CIRCULAR PIPES WITH 42" I.D. AND LARGER,
AND NON—CIRCULAR PIPES WITH A SPAN OF 42” I.D. AND LARGER.
BACKFILL |/ 10.2  FOR "Y” DEPTH OVER 20° SHOP DRAWINGS ALONG WITH CALCULATIONS FOR DESIGN OF WALLS,
MATERIAL L_24”¢E__ TOP AND BASE SLAB SHALL BE SUBMITTED FOR APPROVAL.
10.3  SET TOP SLAB TYPE B ELEVATION NO MORE THAN 12"+ BELOW FINISHED GRADE I.E. ALLOW
VANHOLE  STEPS ENOUGH COVER TO ADD MH RINGS AND COVER.
(3_750)\"— 10.4  PRECAST MANHOLE RISERS AND TOP SECTIONS SHALL CONFORM TO ASTM C—478. IN ADDITION
MANHOLE STEPS, RISERS, SHIPLAP JOINTS, RING AND COVER SHALL CONFORM TO APPLICABLE
( WMD STANDARD DETAILS.
f 10.5 CONCRETE IN TOP SLAB AND WALLS SHALL BE CLASS D CONCRETE AND HAVE A 28 DAY
STRENGTH OF 4500 PSI. PERMISSIBLE SLUMP WILL BE 3” TO 5”, AND AIR ENTRAINMENT WILL BE
— 5% — 8%.
FEXIBLE PLASTIC
SEALING COMPOUND '6 MH RISE 10.6  LEAN CONCRETE FILL SHALL HAVE A 28 DAY STRENGTH OF 2000 PSI. (TYPE Il CEMENT).
(ALL AROUND) — — 10.7  REINFORCING STEEL BARS SHALL CONFORM TO ASTM A—615 GRADE 60 DEFORMED BARS. CLEAR
- COVER REQUIREMENT (UNLESS OTHERWISE NOTED) TO BE 2” (3” FROM BOTTOM OF FOUNDATION
Tos OPENING AS ¢ SLAB.) REINFORCING BARS WILL BE SPLICED ONLY AT LOCATIONS SHOWN AND DETAILED ON THE
TOP SLAB e SPECIFIED 1 DRAWINGS. BARS WILL BE WIRE-TIED, NO TACK WELDING WILL BE PERMITTED.
(S-504.2) T | | X
— (20" MAX) 10.8  ALL STRUCTURES SHALL BE BENCHED TO TOP OF PIPE.
1%” 10.9  ALL MANHOLES & SPECIAL STRUCTURES TO BE PLACED ON SUITABLE SUBGRADE MATERIAL. IF
SUBGRADE CONDITIONS WARRANT, UNSUITABLE FOUNDATION MATERIAL WILL BE OVEREXCAVATED, &
10” 12" MIN — SELECT SUBGRADE MATERIAL WILL BE PLACED AS PER SECTION 5.00 OF THE WCPM STANDARD
(TYP.y | - ) CONSTRUCTION SPECIFICATIONS.
10.10 GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM DRY DENSITY IN
ACCORDANCE WITH AASHTO T—180
10.11 STRUCTURE WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS
AGAINST EARTH IS NOT PERMITTED.
L 10.12 LATERAL SUPPORT SHALL BE PROVIDED AND MAINTAINED FOR WALLS DURING BACKFILLING
- IF MONOLITHIC POUR, OPERATIONS.
hed L— STUB STEEL FOR LAP.  10.13 MAX LATERAL SHALL BE 24" OR SMALLER. IF LARGER, A SPECIAL STRUCTURAL DESIGN IS
FULL INVERT CHANNEL / ’
\ SHAPING REQUIRED / REQUIRED. SEE S—616.3 FOR PENETRATION DETAIL.
FOR THIS MH. 10.14 SEE S-504.2 FOR REINFORCEMENT DETAILS.
TOP OF L LEAN CONCRETE / 4
BOTTOM SLAB FILL o ayp.)
1 e
(TYP.)
14
TR
SUB—BASE v
Q
GRANULAR BEDDING MATERIAL \
6" MIN. OR SEE SPECS: ELEVATION SE NOTE 108
NO SCALE ’

~
[4
/ R 5 1i_”
\ w2
: N\ #5'S @ 12" EW.EF. T = u
\ (FOR Y < 14" ++H—0" < 3
~— ) 46'S @ 12" EW.EF. m I
AN (FOR 14'< Y < 20) — [ |5 ) <ZE ;
AN a S S
T s \_ A N ©
ot / 9 _I | 2" CLR. < o )
<|o g (mpe) a2 W
- i /D T 4 o
e i \ Z =
il IS \ MAINTAIN W L] =
F e ~'D OF g DO NOT BEND BAR. BEND o
10" PIPE a Ll —"]  SHOWN FOR DEPICTION
TP s - | \7 N3/ PURPOSES ONLY. (TYP.)
. o oy b S
4 o k. </ \
TRy ; ; ‘ YEg¢ P 5115 I
T T & V‘ °. . =g ( | s s )
[ N A O 5 N = / 1;)” KRC
! | [2cL | \ e
4 (TYP) ~ — LEGEND —
ey L ' D= INSIDE DIAMETER OF PIPE
, . . X= DEPTH OF MANHOLE RISER
PLAN #5°S @ 12" EW, EF. (FORY < 14) SECTION - TYPICAL WALL Y= TOTAL DEPTH OF MANHOLE S
#6's @ 12" EW., EF. (FOR 14’ > Y < 20") NO SCALE E.F.= EACH FACE
NO SCALE E.W.= EACH WAY JUNE 2020
10
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CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
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/
T #5'S @ 12" TF.

BY
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\\/ NO SCALE

U NO SCALE

UNO SCALE

E.F.= EACH FACE
E.W.= EACH WAY

#5's @ 12. EF. ;’53 #6's @ 6" BF. z
65 & o 2—f5's TF. (FOR PIPE 1.D.>60 P
2—;{5’3 TF. ' & 5" 3-#6'S B.F 3-47's BF
3-#6'S B.F ‘ / R .
/ g
/. I.‘~\ ' e 1-#5 TF 2" .
/' /'/\.'\ " /4¥3” 1:§6 L #5's @ 12" EF. - #4 CLOSED STIRRUPS s
‘g "\." 3 @ 9'(TYP.) g
& //' " .,";Q 2-#4 CLOSED 2-45'S TF. 2
B IAV .' ",, 028N STIRRUPS (TYP.) 3-47'S BF. .
" ’)4’ #7's @ 45 EF.
v /> 4’, ) s
7 #5 EDGE BAR EF. #5's @ 12" EF. .
(ALL AROUND) 1 2
! et
s hes e 2-f5s T = :
—# .F. Z y
L o
I
#5's @ 12" EF. ) Q:
4 2" <"
2 1-45 TF. ¥
2-46'S BF.
Vi 3
VAN / =L \\L[T} #5 EDGE BAR EF.
J 2 CLR _1 (ALL AROUND) -
" . » o N
2" CLR. TABLE 8. SPLICE LENGTH TYP. PLAN #7'S @ 45 EF. ~ S
() () —== gz
o 45°S @ 12" T.F. = BAR SIZE SPLICE LENGTH (LAP) , N # CLR. e g | ZO
# Vs 45's " |__1 4,,__| " -~ #5'S @ 12" TF— r(wp‘) 16 —5's i e
e B # 21" YRR R TR C.S/__r & F| o é; 5
127 7 - : " 127 3-47s - - a5
e e Jolo) (Tve.) 16 S O G L S 24" (TYP.) % ol
2" CIR. 3 #6’3{‘ " N\ s s 0 o Br EETE " " s 82 3
(TYP.) - 46's © 6'BF 3 ESLE/&N.BARS TO BE SPLICED ONLY AT LOCATIONS (FOR 1.0.>60”) ~ o 2 5 :
SECTION SECTION é ;
TOP SLAB TYPE A (X>2') TOP SLAB TYPE B (X<2') -
NO SCALE NO SCALE
PREFERRED OPTIONAL
) ) DO NOT BEND BAR. BEND SHOWN FOR
=10 110 DEPICTION PURPOSES ONLY (TYP.)
SET TOP OF PIPE " CLR.
FLUSH WITH INNER "TSYEPE ?:SLELAQ“ 2(TY%)R T 2” CIR 2! %
WALL (TYP.) lﬁ T ave) STEP WIDTH + 47 = 3
: 7 \ Sou<
| X S Ok
| B » ) (@) L N
/ i(#gog g ;214E’jw"E’F' p | | ] ! a Z o |3
) 1 (| 8" GROUT THICKNESS Z2o |3
TP, BAR LAP ’ #6's @ 12" EW.EF. WP, BAR LAP | - b i
SEE TABLE 8 \ (FOR 14'< ¥ < 207) SEE TABLE 8 ¢ $ f é E; @
$ J . #5's @ 12’EW.EF. 2" CLR. = ——(Tig) ﬁ H_J é
\SAWCUT PIPE PARALLEL TO i %?R@Y éngC'V)E F (TYP) _l . : mSTEP BLOCK OUT DETAIL =2 ﬁ
INNER WALL. g VA VAT o, P NO SCALE
o (FOR 14'< Y < 20") f \LZ——| L U
INVERT INVERT . == -
e p N © ¥ -
\\LCLASS D ‘\Q\CLASS ) 10" WALL ' h
CONCRETE CONCRETE THICKNESS P, BAR LAP } 3" cr.
B } 4500 PSI L ? 4500 PSI D SEE TABLE 8 (P) KRC
BASE BASE
— e LEGEND
Y= TOTAL DEPTH OF MANHOLE
T.F.= TOP FACE 26
mPIPE END TREATMENT DETAIL m CORNER DETAIL mWALL-TO-BASE JOINT DETAIL B.F.= BOTTOM FACE Jjﬁozo

11
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TYPICAL STEP PLACEMENT g
[
I I
| | g
— ¢
v
- .. 1 ‘ %
~ | s
|
| |
l ' Er
| s
(i ) > g
) 2!
=
THROUGH PIPE THROUGH PIPE - ONE LATERAL THROUGH PIPE - TWO LATERALS SLIGHT ANGLE Qr
NO SCALE NO SCALE NO SCALE NO SCALE E‘“‘
<15 Feiie |
A <300

CURVED DEFLECTOR REQUIRED

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

0D
INTERMEDIATE ANGLE SHARP ANGLE ANGLED LATERALS OPPOSED LATERALS
NO SCA%LE NO SCALE NO SCALE NO SCALE
¢ = 2 =45
30°< A<90 A = 9O

STANDARD DETAILS
TYPICAL MANHOLE BASE
CHANNELIZATION

BENCH\ CHANNELIZATION NOTES:

12.1 DETAILS SHOWN ARE TYPICAL ONLY FOR INSTALLATIONS WITH ALL INVERTS AT
SAME RELATIVE ELEVATION.

S-520

{/ \ 12.2 FOR EXCESSIVE ELEVATION DIFFERENCE BETWEEN INVERTS, ETC. SPECIAL
( } BASE/CHANNEL DETAILS SHALL BE SHOWN ON PLANS. KRC
\\ // 12.3 CHANNELIZATION DETAILS & STEP PLACEMENT TYPICAL FOR BOTH STORM AND

ST SANITARY SEWER MH’S.

12.4 THE MINIMUM VERTICAL DROP THRU MANHOLE BASE SHALL BE 0.10 FOOT FOR —

STORM SEWERS AND 0.2 FOOT FOR SANITARY SEWER. o

IDEAL MH CHANNEL SECTION 12.5 FOR SANITARY SEWER, VERTICAL DROPS IN EXCESS OF 18" REQUIRE AN JUNE 2020
NO SCALE OUTSIDE DROP. SEE S-=530.

12
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—FOLDERS\CRUM\Y

€900

WYE FITTING WALL OF MANHOLE BARREL
/_SECTION
~

—\ S/ — SEAL
| | L, !
] N _ L 0 - —
| ' '

| | INVERT IN

—l—._, . @ (REFER TO PROJECT)
p7

BEDDING MATERIAL
ENCASEMENT LIMITS
STD. 45" CUT
CURVE SECTION -

ENCASEMENT — |

.

Y

S\ ciass b concreTe

MH BENCH
:'_'!’7

d
(VARIES)

(REFER TO PROJECT)

+——
L DROP_INVERT

LONG RADIUS SWEEP
90' ELBOW OR
2-45" ELBOWS >

REINFORCED MANHOLE

BASE (EXTENDED)

DEEP DROP

€900
WALL OF MANHOLE
WYE FITTING BARREL SECTION
E
T ] = T
| =)
b —|—— - - - —
N | | | INVERT IN
N—T [

N

BEDDING
MATERIAL

ENCASEMENT LIMITS
ENCASEMENT

STD. 45" CUT
CURVE SECTION

Z
REINFORCED MANHOLE
BASE (EXTENDED)
SHALLOW DROP

I (REFER TO PROJECT)
6"

-

MH_BENCH Ys

N ]
(varies)
D s |
[

SNk

DROP_INVERT

MANHOLE OUTSIDE DROP NOTES:

13.1  OUTSIDE DROP REQUIRED FOR ANY DROP GREATER THAN 18"
13.2  ALL PIPE AND FITTINGS TO BE ASTM AND CITY APPROVED.
13.3 FOR PAYMENT PURPOSES, ALL FITTINGS, PIPE, CONCRETE ENCASEMENT SHALL BE

INCLUDED IN THE UNIT PRICE OF THE OUTSIDE DROP.
13.4 DIAMETER OF THE PIPE SHALL NOT BE LESS THAN MAIN LINE PIPE DIAMETER.

13.5 FOR 18" DIAMETER AND LARGER, OUTSIDE DROP SHALL BE A SPECIAL DESIGN.
13.6  THE APPROPRIATE MH SEAL, ADAPTOR OR CONNECTOR SHALL BE USED FOR THE

SPECIFIED PIPE MATERIAL, AND SHALL BE APPROVED BY THE CITY.
13.7 OUTSIDE DROP SHALL BE CONSTRUCTED OF CS00 PVC.

13.8  CONCRETE ENCASEMENT SHALL BE A MINIMUM OF 6" THICK ALL AROUND.

13.9  PIPE DIMENSIONS ARE APPROXIMATE AND MAY VARY FROM ONE MANUFACTURER TO

ANOTHER.

13.10 ALL REQUIRED WALL OPENINGS SHALL BE PRECAST BLOCK—OUTS OR CORE DRILLED. JACK
HAMMERING OF OPENINGS IS NOT ALLOWED.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

”, DENVER
iv

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

TABLE 9. MINIMUM DROP DIMENSIONS FOR PVC PIPE

DIMENSIONS (NOMINAL) A B Y4 Ye
PIPE DIAMETER (INCHES) 8 |10 |12 |16 | 8 |10|12 16| 8 |10|12 |16 ]| 8| 10| 12| 16
MIN. DIMENSIONS (INCHES) 42 | 47 |49 |65 | 41 | 43|51 |61 |31 |37[39|55]|18| 18|22 | 28

(REFER TO PROJECT)

MANHOLE OUTSIDE DROP

FOR PIPE DIAMETER LESS THAN 18"

NO SCALE

o)
w2
A x
= 0O
=i
LTJLug
Qn w o
22 |9

1

<<O wn
D':LIJ
ZZ B
<w%
5 =

<

=

KRC

S5%0dug

JUNE 2020
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—FOLDERS\CRUM\Y

GASKET FINGERS SHALL POINT STAINLESS STEEL CLAMP

TOWARD OUTER MH WALL :PRECAST MH SECTIONS

OUTER MH WALL\ /INNER MH WALL

MH WATER STOP GASKET FLEXIBLE PLASTIC SEALING COMPOUND
| —(ALL AROUND BENCH)

» \—MH BENCH
X
| : -
1.6" | | —PLASTIC PIPE
/ MH INVERT
MH WATER STOP GASKET
<& o

o
oY
K}

RUBBER GASKET \

CONCRETE FILL

\MH BASE

CAST-IN-PLACE MANHOLE CONNECTION DETAILS FOR DISSIMILAR PIPE (NON-POROUS PIPE)
NO SCALE

OUTER MH WALL /'NNER MH WAL

? 9
PIPE \

\ % i CONCRETE FILL
\— PRECAST MH BASE

| LINK-SEAL
GASKET, OR APPROVED EQUAL

MH INVERT

PRECAST MANHOLE CONNECTION DETAILS FOR ANY TYPE OF PIPE
NO SCALE

WATER STOP GASKET NOTES:

14.1 PLACE STOP ON PIPE NEAR CENTER OF MANHOLE WALL.

14.2 TIGHTEN STEEL BAND TO ASSURE POSITIVE SEAL AGAINST PIPE OUTSIDE. A
SCREWDRIVER MAY BE USED TO TAKE UP INITIAL SLACK BUT A SOCKET WRENCH
(5/16") IS PREFERRED TO ENSURE PROPER TIGHTNESS.

14.3 CONSEAL (RAM NECK) IS NOT ACCEPTABLE.

14.4 HYDROTITE LEAKMASTER, SWELLSTOP, OR APPROVED EQUAL MAY BE USED FOR
LARGE DIAMETER PIPE 60" OR GREATER AT THE DISCRETION OF THE CITY.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

”, DENVER
iv

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
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(8
J5/

CURB BOX BEAM

ANCHOR BAR BACK OF
(TYP. OF 2) ¢ SIDEWALK
CONTRACTION JOINT EXPANSION
——
G FOR(MP) —[—3 {8 _EXPANSION JONT JOINT
y-
BACK OF 4 1/2" . . R o
CURB \\ 1.1/2" H (1 Py
!
TOP OF (iURB ] #4 @ 6" a + TOP OF
. ‘ I 23 2 WARP\( - CURB
STATION POINT AT P
A A MIDPOINT OF INLET Ao
w #6 @ 6" (TYP.) — 276 ALONG FLOWLINE 3710 v
g - It ~—g" 2-0"
4 GUTTER
7 (B e sy
LIP OF ' | * o * \ LIP OF
GUTTER I , ] GUTTER
& l | \ #eto?u @ 6" (TYP.)
\J\-N-J_¥ b |
2-0" 48" 2-0”
TRANSITION TRANSITION

PLAN

NO SCALE

48"

CONNECTOR PIPE
SEE PIPE CONNECTION
SCHEMATIC, S—616.2

& TOP OF ADJUSTABLE CURB BOX
(s-716)
TOP OF CURB ~\ r FLow DRECTION ,/—TOP OF CURB

2

A S -
Ee 8 JOINT EAEMIS iy
2’} 121
I S——
2-0" Y o
TRANSITION 2" CLR. (TYP.)
NO. 16 GRATE & FRAME TRANSITION
o S-716,
&) 3" CLR. (TYP)
o S_g? .
[ #4 @ 8" (TYP.)
VARIES ”
(120" MAX.) |t aw)
»
6“' @ 6”
|t ,,4L21
CONSTRUCTION N
o BACKFILL AROUND
" TP —= STRUCTURE TO BE
o HAND TAMPED IN 6"
LIFTS. (BACKFILL
{ METHOD B)
10
5" CLR.

/\SUITABLE SUBGRADE

(SEE NOTE 15.2)

(A \SECTION
\_/NO SCALE

#6

w38

o
—4"

NO. 16 GRATE &

FRAME (S-716) \

ADJ. CURB BOX &
" FRAME (S-716)

GROUT 2" CLR. (TYP.)
PAVEMEQ
17/8" e —f
12 S~ (2) #5

CURB BOX BEAM
ANCHOR BAR (FIELD

#4 @ 8" (TYP.) BEND AT FRAME)

=—3" CLR. (TYP.)

#4 @ 6" (TYP.)

<—8" (TYP.)

INVERT OUT
3 (TYP)
L LY

(%)

2
(o]
—
2

/B\SECTION (TYPICAL, ALL SIZES)

\_/ NO SCALE

SINGLE NUMBER 16 INLET NOTES:

15.1

15.2

18.3
15.4
18.5

15.6

15.7

15.8
15.9
15.10

15.11
15.12
15.13

15.14
15.15
15.16

15.17
15.18

FOR PAYMENT PURPOSES, INLET STRUCTURES SHALL ALSO INCLUDE 2’-0" CURB & GUTTER TRANSITION SECTION AT EACH END OF INLET PLUS
SIDEWALK SECTIONS WHERE REQUIRED BEHIND INLET STRUCTURE AND TRANSITION SECTIONS.

SUB—GRADE SHALL BE 6—12" OF CLASS B BEDDING COMPACTED PER WCPM STANDARD CONSTRUCTION SPECIFICATIONS, ON SUITABLE, UNDISTURBED
MATERIAL. IF SUBGRADE IS UNSUITABLE, THE SUBGRADE SHALL BE OVEREXCAVATED AND STABILIZED WITH CLASS B BEDDING PER WCPM STANDARD
CONSTRUCTION SPECIFICATIONS.

FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE.
Sc = SLOPE OF CONNECTOR = 2% MIN.

UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE APPROVED, ALL NO. 16 INLETS SHALL BE CONSTRUCTED WITH AN ADJUSTABLE CAST
IRON CURB BOX (S-716).

DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 12'—0" (MAX.). FOR INLETS MORE THAN 12'—0" FEET IN DEPTH, SHOP DRAWINGS AND DESIGN
ANALYSIS SHALL BE SUBMITTED FOR APPROVAL.

ALL REINFORCING STEEL SHALL BE ASTM, A-615, GRADE 60 DEFORMED BARS. DIAMETER OF BEND MEASURED ON THE INSIDE OF THE BAR SHALL
BE A MINIMUM OF 6 BAR DIAMETER.

ALL SHALL CONFORM TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 8TH EDITION, 2017.
NO FORMWORK SHALL WORK REMAIN INSIDE STRUCTURE WHEN COMPLETE.

CONCRETE MIX FOR GUTTER AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH
CDOT STANDARD 601.04 ON STREETS WHERE MAGNESIUM CHLORIDE CHEMICAL DEICERS ARE APPLIED. REFER TO WCPM STANDARD CONSTRUCTION
SPECIFICATIONS SECTION 11 FOR REQUIREMENTS FOR SULFATE RESISTANCE IN CONCRETE EXPOSED TO EARTH.

SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE DETAILED IN DRAWINGS.
INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED.

LEAN CONCRETE FILL TO BE F'C = 2000 PSI. INLET STRUCTURE, LID, STREET CURB AND GUTTER, AND PAVEMENT TO BE F'C = 4,500 PSI, MAX
W/CM = 0.45 AND AR ENTRAINED 5% TO 8%. F'C = 28 DAY COMPRESSIVE STRENGTH REQUIREMENT FOR MIX DESIGN, FIELD ACCEPTANCE.

FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE.
NO CORNER PENETRATIONS ON STRUCTURE.

SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.04 STORM INLETS FOR MORE INFORMATION.
SPECIFICATIONS ~ SHALL BE CONSIDERED NON—COMPLIANT.

SEE S—616.2 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL.
REFER TO "TRANSPORTATION STANDARDS AND DETAILS FOR THE ENGINEERING DIVISION” FOR ADJACENT ROADWAY AND SIDEWALK DESIGN CRITERIA.

USE OF THIS DETAIL WITHOUT

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

7,
E ]
4

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
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A
16

(8
15/

,/BACK OF WALK

8'-5"

EXPANSION JOINT—==

CURB BOX BEAM ANCHOR BAR
(TYP. 2 PER CURB BOX)

/ SIDE\!VALK j

TOP OF CURB EXPANSION JOINT -
#4 @ 6"(TYP.)
BACK OF CURB / —— TOP OF CURB
41/2 \x s . . . 74 .

LI ”
i, 7
. ) 3 Ll . L

L WARP ~

11/2" o A | W5x16 W SHAPE i
LA Il y 2-6" | 3'-6" LONG ' v
8’ | (GALVANIZED) oo
EXPANSION JOINT — ™4 17 3 -
] (TYP.) N GUTTER
@7 + - ';% | \ - -
LIP OF GUTTER—] i) 6 == 1
20 3 6 \STATION POINT AT 2-0°
TRANSITION 3 14 MIDPOINT OF INLET TRANSITION
LIP OF GUTTER ALONG FLOWLINE 46 Jies
g " L
CONNECTOR PIPE -8
SEE PIPE CONNECTION SCHEMATIC,

THIS SHEET

6" VERTICAL CURB AND GUTTER

COMBINATION CURB GUTTER AND SIDEWALK

PLAN
NO SCALE
D,E
16
2-0" *ADJ. CURB BOX 0P OF
TRANSITION (S-716) CORB
(TYP.) (vP)
6 (TYP~)? - soey | _ f ?
8" | GRAIET.
ROUT
L S— —
|+ } W5xT6 W SHAPE - :
. L1 (caLvanizeD)
NO. 16 GRATE & FRAME— —| e s 2| |3 v (e
I 3-61/2"* 3-61/2" + ]
(5-716) 7" #4 @ 6” (TYP.)
VAR CONNECTOR PIPE #e%| e 6" (TrP)
(12'=0” MAX.) - 8" =
—— I |- — 1 1 o |-
/ N\
LEAN CONCRETE FIL
2\ / SLOPE: 2%
L — |
T T
10 ) S| ISUE I S SRR
i 5"CR © N
T =
f YO 6| e
3-8"
o 3.

. -
" »
/ #6,’") @6
SUITABLE SUBGRADE 3'—4“#
4@6"

(SEE NOTE 15.2, S-616.1)

g'-11"

/A \SECTION
\_/NO SCALE

8. SET TOP OF PIPE BELL FLUSH
WITH INNER WALL (TYP.)

INVERT OUT

—=—— |LEAN CONC. FILL

5o

N BOTTOM SLAB

FRONT AND BACK

(4) #5%(D+18") @ 45 EXTRA
"FRONT AND BACK"—TYPE
CONNECTIONS, ONLY

20" MIN. LAP
0.D.+6” (RCP)

() #6@ D
0.D.+8” (FLEXIBLE)

MIN. 3" CLR. .

-

"ENDS PERPENDICULAR”
TYPE CONNECTIONS, ONLY
SEE PIPE CONNECTION
SCHEMATIC DETAIL (S—616.2)

DETAIL - REBAR PLACEMENT AROUND CONNECTOR PIPE

NO SCALE

N ENDS SKEWED:
Dpqr—24" MAX D. = MAX. 12" @ — RCP*
MAX. 15" @ — FLEXIBLE*
______ 6" MIN. (TYP.)
[ | 0" M ve) o ]

MAX. 15" @ — RCP

ENDS PERPENDICULAR: é) |
MAX. 18” @ — FLEXIBLE

*ANGLED CONNECTIONS REQUIRE CITY APPROVAL.
PIPE CONNECTION SCHEMATIC (NO. 16 INLET)

THIS DIAGRAM IS PROVIDED FOR GENERAL GUIDANCE ONLY. THE
DESIGNER IS RESPONSIBLE FOR VERIFYING PROJECT SPECIFIC

S————\A N————
; =— ADJ. CURB BOX
5 (s-716)
7
r 1
— o] st | s | —
5/8" HEX 5/8" x 7"
NUT ] =~ BOLT
—  CURB BOX FRAME
v/ d I

W5x16 W SHAPE
(GALVANIZED)

DETAIL - PLACEMENT OF ADJ. CURB

/D BOX ON SUPPORT RAIL (TYP.)

GEOMETRY.

*NO.16 FRAME
(s-716)

GROUT

W5x16 W SHAPE
(GALVANIZED)

5"

DETAIL - FRAME PLACEMENT
/E \ ON SUPPORT RAIL (TYP.)

\-/ NO SCALE

DOUBLE NUMBER 16 INLET NOTES:

\_/ NO SCALE

16.1 SEE DETAIL SPECIFICATIONS SECTION 11.05 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED

NON—COMPLIANT.
16.2 SEE GENERAL NOTES ON S—616.1.

16.3
SHALL BE SEALED WITH SILICONE SEALANT.

16.4 SEE S—616.1 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL.

EXPANSION JOINT MATERIAL SHALL BE PLACED FULL DEPTH OF THE CURB AND GUTTER, SIDEWALK, CONCRETE PAVEMENT, AS APPLICABLE. THE TOP PORTION OF THE JOINT

*  STANDARD DETAIL S=716 APPLIES TO ALL OF THE GRATE & FRAME GEOMETRIC DIMENSIONS FOR THE DOUBLE NUMBER 16 INLET EXCEPT FOR THE FRAME LENGTH. FRAME
LENGTH SHOULD BE MANUFACTURED FOR THE DIMENSIONS CALLED OUT ON THIS SHEET.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

s,
3
i'

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

STANDARD DETAILS

DOUBLE NUMBER 16 INLET

S-616.2

ASP/JDMT

$616-2.dwg
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8
IS/

,/BACK OF WALK

[
CURB BOX BEAM ANCHOR BAR Ly (SEE TABLE 10)
(TYP. 2 PER CURB BOX)
T | _— SIDEWALK ——=
8" \ Ls (SEE TABLE 10) 8" _ ADDITIONAL 8” EXPANSION
™ BAYS WHEN = — JOINT
SPECIFIED
BACK OF CURB 4 431@ 6
=
TOP OF CURB i (TYP. INT. WALLS)
41/2 —N 8" . . R Y i § . + . A s « Al . = 1L . . TOP OF S
SUFER | CURB
T 1 i ' i T i
- ! ' 'l W5x16 |
X
' 11/2" . 2'—6” . g L 3-10"
/ 20 a2 N 3'—6" LONG | WARP
1/2” EXP. 4 | | | | (TYP.) R | K 2'20"
JOINT L L I | o
7 B ; #2gem pe YATRS) \ NSER =] [T
P OF __ 7 0= sy A B = ~
GUTTER 2’—0” d | N—LIP OF
TRANSITION g #6x7'=2"@ 6" SPLICED WITH WALL GUTTER
HORIZONTAL REINFORCEMENT (TYP.) 6 J1e 6 2_o”
CONNECTOR PIPE 4 4 (MULTIPLE INLETS ONLY) AT
SEE PIPE CONNECTION SCHEMATIC, __—" TRANSITION

$-616.2

STATION POINT AT MIDPOINT OF INLET ALONG

FLOWLINE (TYP. EA BAY FOR

6" VERTICAL CURB AND GUTTER

MULTIPLE INLETS).

COMBINATION CURB GUTTER AND SIDEWALK

PLAN
NO SCALE

Ly (SEE TABLE 10)

»_o” »_g®
TRANSITION g Ls (SEE TABLE 10) 8" ADDITONAL INLET | 8” TRANSITION
BAYS (WHERE
SPECIFIED, 10'-11",
MAX PER BAY
TOP OF CURB ADJUSTABLE CURB BOX )
X (s-716)
6 —4 2 FLOW DIRECTION
1 :
-
iy 28 GROUT T ya I K
- - N7 ey, 1
W5x16 £ . )
*NO. 16 GRATE & ———| 3'=7"% 349" 3-7"x B #+_Jloee | Lf—#s __Jle 6" (vp)
FRAME (S-716) e i Tl e wr. was) |G | g
10'411”
VARIES, B ' AR (e
(12'-07 MAX.) — - #4 @ 6” (TYP. INT. A #4 @ 6" (TYP.)
N \ WALLS TRIM AT _—" P77 ]
/ BLOCKOUT R
3" d + © »
mis / ) #6 |90 6" (TYP)
(TYe.) ~ / | _SLOPE = 23 7/ I - M ﬁ‘ "
. LEAN_CONC. ] P R |
. [ i 5 J. 1
10 L == T A T
} ] J
#4 © 6 5" CLR. 2'-0"(H)x2’'-6"(L)

CONNECTOR PIPE

BLOCKOUT AREA (MULTIPLE
BAY INLET ONLY)

Es (SEE TABLE 10)

Eu (SEE TABLE 10) (75'-0" MAX.)

SUITABLE SUBGRADE
—— (SEE NOTE 15.2,
$-616.1)

/A \SECTION

NO SCALE

(A

SEE SECTION W TN

2" CLR—{fe= ' \

WALL REINFORCEMENT
(TYP.)

INTERIOR WALL | U
BLOCKOUT AREA .

(o

.

\J

<—2’—6”—>\ BOTTOM SLAB

REINFORCEMENT

DETAIL - TYPICAL INTERIOR WALL BLOCK-OUT

NO SCALE

TRIPLE NUMBER 16 INLET NOTES:

17.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.05 STORM INLETS FOR MORE INFORMATION.
USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON-—COMPLIANT.

17.2 SEE GENERAL NOTES ON S-616.1

17.3 EXPANSION JOINT MATERIAL SHALL BE PLACED FULL DEPTH OF THE CURB AND GUTTER, SIDEWALK, CONCRETE
PAVEMENT, AS APPLICABLE. THE TOP PORTION OF THE JOINT SHALL BE SEALED WITH SILICONE SEALANT.

17.4 SEE S—616.2 FOR REBAR PLACEMENT AROUND CONNECTOR PIPE.

STANDARD DETAIL S=716 APPLIES TO ALL OF THE GRATE & FRAME GEOMETRIC DIMENSIONS FOR THE TRIPLE
NUMBER 16 INLET EXCEPT FOR THE FRAME LENGTH. FRAME LENGTH SHOULD BE MANUFACTURED FOR THE
DIMENSIONS CALLED OUT ON THIS SHEET.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

”, DENVER
iv

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

TABLE 10. NO. 16 TOTAL INLET LENGTH

INLET CONFIGURATION

Ls OR Ly INLET LENGTH

m Es OR Ey TOTAL BOTTOM SLAB LENGTH

TRIPLE NO. 16

10°-11"

12'-9”

STANDARD DETAILS

TRIPLE NUMBER 16 INLET

S-616.3

(EXAMPLE _ CONFIGURATION)

NO. 16 3-3-2

10'-11", 10°=11", 7’1"

32'21"

(CONFIGURATION TEMPLATE)

NO. 16 -

L Lo L

=3"+8"+Ls+8"+Ls+8"+Ls+8"+3"

ASP/JDMT

=MAX. BOTTOM SLAB LENGTH = 75'-0"

$616-3.dwg

JUNE 2020

17




PLOT DATE: May 5, 2020
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W NO. 16 ls
Ly (SEE TABLE 10v) NO. 16 ‘) VANE GRATE —|
. —7 o
VANE w GROUT (s-716) G Q Z
ADDITIONAL BAYS w W z
8’ Ls (SEE TABLE 10v) 8" | WHEN SPECIFIED 8’ PAVEMENT - 2
o
| —] | =
4 3 =z T r v r T O T 7 7 ) N =
8" P ‘e : ‘e 4 ® Py _ o N 49 ¢ P Ao ‘ e 4 i® N .4 s s - a & 4_! : 4 \ 3°CLR. = == %
I B o - N all - - .| - A_q___lq : 2”]— 3 _ﬂ 2]— R
) : : CLR. 1
- 5x16 W SHAPE, 2'~7" LONG S / ) 4 CR. [ " T_
o3 of (s || || #4:'“‘@6”/ I o A - L hsee A ' 36" | -
111" FL 11 11 8 | 2l R I SECTION E
\ 4 - T T (TYP. INT. WALLS) | <~ ! ! W | W W
’ : : : : X Jl ‘1| 8" 34" 3" CLR. (TYP.) | 7-0" oz
a I =]
A . ) . L . (TYP.) " (1Yp. w
o L %Lm e ""V)/) . B %q - - T, 5 - A q"l 8" (TYP.) . ;g
7 - 2 * . = ay E <. ® * * [ 3 s 0] . < ] < w
a L4 o < A .4 a L < . ‘ 4 4| “ a1 =
? ' V] \__ STATION POINT AT MIDPOINT ( SINGLE NO. 16 VALLEY INLET DOUBLE NO. 16 VALLEY INLET w:
’ ” ” =
CONNECTOR PIPE 4 OF INLET ALONG FLOWLINE mﬁ —HZO RI?OI\?TAEPLICED w/ 4 :IkI NO SCALE NO SCALE Q:
SEE PIPE CONNECTION TYP. EA BAY FOR MULTIPLE 6 X @ 6"A \
SCHEMATIC, S—-616.2 — PLAN |(N|_ET3). REINFORCEMENT (TYP.) By &
= (MULTIPLE INLETS ONLY) (TYP.) .
NO SCALE
Ly (SEE TABLE 10v) 3 3
ADDITIONAL " 1 & 9
VS L (SEE TABLE 10v) INLET BAYS ] — AVEMENT 2e
. 8’ WHERE SPECIFIED 8" GROUT— GRATE FL 20
8 16/ \ NO. 16 VANE GRATE e — /A,—L z 3
— ] - U (S-716) (108" WA — ‘ A o g0
=}
, : \ 58 2
k - -1 * &
= = ” (5
T4 \ X/ A 3" CLR. ; : 3 zZ° g
4 PP N> o NP Bui 3
58 | >8 | 36 BE | (TYP.) 2| L |\ wsx1e 47| CLR- (TYP) o Z :
2" CR. | |7 [ | . I " . CLR. | 2'-7" LONG g
o 10'-8 . 3" CLR. S &
Ty - i -\ . (DOUBLE AND | = =
) . TYP. . . ;| TRIPLE INLETS ; -
: #4 @ 6" (TYP, INT WALLS, TRIM AT ) (me.) : \T\ 4 @ 64 (TP AR ‘/:' ONLY) 2] 5 E
- BLOCKOUT)\ GK o # (TYP) ey | ) 8
Doq VARIES ] CONNECTOR N . N
C , PIPE - \#43"?@ 6” | él #4 @ 6”4 N
(12°-0” MAX.) N te aiw N (TYP.) ‘4 ”
" 2'-0"(H)x1'=11"(L) BLOCKOUT AREA (MULTIPLE BAY INLET / 5 | GKL : 2 A
ONLY) TYP. INT. WALLS S SEE SECTION
3 1 4es” \g || %46 e ea 4 . C¢LR' ya \18/
X b, X I ! - e
TYP. 6 @6 (TYP.) 3 / R HENFORCEMENT
— 7= LEAN o 20N o
9] : * A L 1
W e SLOPE = 2% CONCRETE_ p LN ¢ % =l -
i y A SR>
10” * v O 3 LI 10" i L
Y 5" CLR. T o N (B PRSP W 4 ' =
‘\%MﬁMEM%m‘:Hhﬁm;\fm 1T = - (# \# — < REINFORCEMENT @ 5Z |o
-= = : » 00 » -
? . F | SUITABLE SUBGRADE ? 406 6| |To s AT 1'=11” < Qo h
5 (SEE NOTE 15.2, (TYP.)A g A Q<
Ey (SEE TABLE 10v) $-616.1) Z ux
CLR. | DETAIL-TYPICAL INTERIOR < AW
B \SECTION = 24
S SCALE WALL BLOCK-OUT n Z=
/A \SECTION / NG SCALE =)
\_/NO SCALE =
NUMBER 16 VALLEY INLET NOTES:
18.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.05 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETALS WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON-COMPLIANT. [TABLE 10v. NO. 16 VALLEY TOTAL INLET LENGTH
18.2 SEE GENERAL NOTES ON S-616.1 APD
18.3 SEE. STANDARD DETALL S—716 FOR FRAME AND GRATE DETALS. INLET CONFIGURATION Ls OR Ly INLET LENGTH  |mEg OR Ey TOTAL BOTTOM SLAB LENGTH R
18.4 SEE STANDARD DETAIL S-616.1 FOR ADDITIONAL STRUCTURE AND BACKFILL NOTES. TRIPLE NO. 16 VALLEY 10-8" 12-6
*  STANDARD DETAIL S—716 APPLIES TO ALL OF THE GRATE AND FRAME GEOMETRIC DIMENSIONS FOR THE NUMBER 16 VALLEY INLET EXCEPT FOR THE FRAME LENGTH, FRAME LENGTH SHOULD BE (EQ/SMPLE Vﬁ%&eﬁ%ﬁﬁgm 10'-8", 10'=8”, 7’-0” 31'-6"
MANUFACTURED FOR THE DIMENSIONS CALLED OUT ON THIS SHEET. TR A S
A (CbNFIGURATION_TEMHATS P P Y =3"+8"+Ls+8"+Ls+8"+Ls+8"+3" JUNE 2020
REINFORCEMENT ALSO APPLICABLE TO SINGLE AND DOUBLE NO. 16 VALLEY INLETS. = VA BOTTOM SLAB LENGH = 55—07 ”
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S\STAFF_FOLDERS\CRUM\WAS

o
Ly (SEE TABLE 11B)
8 | \ 8" (P R 8 MH STEP #5 @ 5 1/2" NO. OF BARS g
Ls (SEE TABLE 11A) ADDITIONAL (s-750) ~—— VARIES W/DIMENSION F ——= Cgn o on
SECOND MH OPENING REQUIRED FOR BAYS WHEN (NO SPLIGING) #4X3-8" @ 8
1/2" EXPANSION JOINT ., INLET DEPTH <3’ OR L >8'. SPECIFIED 11" MULTIPLE BAY
(NOTE 18.5) 1/2) EXP. JOINT WHERE INLET 1/2" EXPANSION JOINT 4505 1/2" 2) #5 EXTRA INLETS ONLY, TRM |
ABUTS CONCRETE SIDEWALK #5x5'—9" @ 45" AT MH OPENING) g
BACK OF WALK (NOTE 19.5) (NOTE 19.5) #5 EXTRA  — S
o -~ y -
\ BACK OF WALK ~. f 7 =
I 1-10 — #5 EXTRA L S
SIDEWALK R / SIDEWALK o | Sl
(& ATT. SHOWN) e e b Bt ll iy @-11" fox2 -9 ' Lese |
/24 MH RING & COVER N SHOWN) @ 45 —1 % | 3 J BARS 2
(s-701) 4 | | 311 o | s-6202 = |°
VARIES \ [ \l T A - R DET. Vg
) / 1 1/4” DIA. RODS . / WARP CURB TOP OF 2-8 o | | .
BACK OF TONST. ® 30° 0.C. (MAX) ™ __ | | FACE TO MEET CURB #5x3'-6 - T #5 EXTRA I E
CURB JoNT” L D P =T FACE OF INLET _\ 045 Pt ; g
i ( T a ___.______:FT'_:§?:|_| = o il = i
> T == === ™ [ A ¢ \ -
g / X _T ., F STEEL ~—1/2" 2:_'1'1" (5) #6 o 4"NOSE STEEL CHANNEL . E
Top of/ . 11/2%2 | WRP CURB 207  CHAWE (SEE TABLE 1A EXP. , gt BARS, 'CONT. pox5-9" @ 45 [T B g 3
27 =~ " X ) = 2" JOINT ~ 2 _ g
CURB 41/2 e {/2" EXPANSION CURB CONST. JONT ___ — 2 o l«—INLET LENGTH (INSIDE DIMENSION) = Lg OR L.,—— Z§
JOINT (NOTE 19.5) (MULTIPLE BAYS ONLY) 19.5) le——1ENGTH OF STEEL CHANNEL = (Lg OR Ly)+12 TE
| | \—LIP OF GUTTER FLOW_DIRECTION le—OVERALL LENGTH = DIMENSION (Fg OR Fy}—— = Qi
A
- 2” (SINGLE BAY INLET ONLY) . "
TYP. 6” CURB 2’ GUTTER e <"a
& GUTTER STATION POINT AT MIDPOINT é%:AmELanSFSLEI}A?ﬁNCg%NUO TRANSITION  TYP, COMB. CURB, ﬂ km!-
3' TRANSITION OF INLET ALONG FLOWLINE , GUTTER & SIDEWALK @
SLOPE=1"/FT. (TYP. EA. BAY FOR MULTIPLE 3 TRANSITION DETAIL - TOP SLAB - REINFORCEMENT
(EXIT) BAY INLETS) SLOPE = NO SCALE
B /1
PLAN (APPROACH)
NO SCALE w SINGLE BAY INLET SHOWN. MULTIPLE BAY INLETS SHALL BE REINFORCED IDENTICALLY q
WITH #4 @ 8” LONG. BARS MADE CONTINUOUS ACROSS ALL SPANS. e S
™ 1/2" EXP. JOINT Z9
(SEE TABLE 11B) 8" (NOTE 19.5, CONC. , B2 e
LL] —
e Ls (TYP.) AD([\)/&ESS/E\LSIFI’\IE&I I?S:YS_— - PAVEMENT ONLY) “ B':,c::l—TzinM AB)?CIS ENDS SKEWED: = > 2
(SEE TABLE 11A) 15'20”, MAX., PER BAY) LIP OF CURB & MAX. 15 ¢ — RCPm E 4o
GUTTER BEYOND | MAX. 18” @ — FLEXIBLEm Qg
l<— ¢ OF MH OPENING bx5-8" @ & o 12 , z° ¢
B » ” ! ” O
B PR CON 5@ 5 1/2 En oN & WALL i 5 @ 4"NOSE 8§§
%) ;gsxs’—g” @ (MULTIPLE BAY t4 @ 12 CXS = VARIABLE, N O O a ;‘ z
565 1/2 45 (SEE TOP 408, INLETS ONLY, TRIM " . AX. | . . ) 89 ¢
f / * / SLAB l;ﬂNFo ﬁom. AT MH OPENING) 6 T 17=0" MIN. —t Z
DETALL 2” CL ASPHALT OR L | 11 r =
[ . —
, /4 i S N . CONCRETE —— . : ' MAX. 307, Ss
8 lwﬂ Cl | ——— PAVEMENT LS 8" MAX.— ::9 ‘ L g
A e 8" (uax) } ) 3 L ] I ! v ] | B X 1
#5 MH STEPS L (YP) | ] . SELECT SUBGRADE oant 14 o oL | 3 oL
EXTRA SEE $-750 Gz : ki MATERIAL (INCLUDE | i P . ’ .
¢ 23 | 4 @ 6" (7P, < H— # 46 6 COST OF INLET) | I N o @ =#4 @ 6", CONT. ENDS PERPENDICULAR:
TYP. CONNECTOR LOCATION & % ™~ ' 3-8 a 3'-0 ™
Dexr (Sﬁ UNDER MH OPENNG) <9 INT. WALLS) | (TYP. EXT. WALLS) NVERT 4o MAX. 18" ¢ — RCP
VARIES ey ~ [ —p4 0 6" (e, 1 \16/ |l mor T MAX. 24" ¢ — FLEXIBLE
(12'-0" MAX.) INT. WALLS' TRIM ||l #4056 . | — &'
2'-0" (H) X 3-0" (1) 1 [l | AT BLOCKOUT) | T (e, ExT. waLLS) A — 1 PIPE CONNECTION SCHEMATIC (NO. 14 INLET)
BLOCKOUT AREA (MULTIPLE = o 12 ., A
/ BAY INLET ONLY) \'y | | 6 _I“I P CONNECTOR PIPE, SEE (TYF‘) '— 3'-3 THIS DIAGRAM IS PROVIDED FOR GENERAL GUIDANCE ONLY. s
] i f (i i PLAN/PROFILE FOR SIZE_J .l I 1 ey WP THE DESIGNER IS RESPONSIBLE FOR VERIFYING PROJECT = E
T K o CL g (yP) A — — —] — (TYP. EXT. WALLS) ILNEESTH & INVERT AT \ 29! (vp) | 1T *(TYP.) SPECIFIC GEOMETRY. ;C 5
A TEAN CONCRETE : . L‘ Lﬁ B ; j W ANGLED CONNECTIONS REQUIRE PUBLIC WORKS APPROVAL. m Z -
T T = a < =|S
o e —_— . | 5 OR A 1%)" TABLE 11A. NO. 14 SINGLE BAY INLET - wlQ
= T T 5 = = - = = = = = = — = = » ) i A N 2J . . 10} N
\_#4 ° 12" ® =L == s AT ENGT DIMENSION 'oF | cONnEeTo % i (Q/?;
f 6 '@ 6" LEAN CONCRETE LENGTH OF | CONNECTOR
CONT. ¢ lzr-_mk"’ SUITABLE SUBGRADE, / /# NS \___FILL SLOPE TO (Ls) RODS SIZE = g
E~ (SEE TABLE 11A) SEE NOTE 15.2, DETAIL ’ MEET INVERT OF Es Fs | Ss (DIAMETER) Z
Es / 5-616.1 CONT. CONNECTOR ; — T oo 5 < 2
Ey (SEE TABLE 11B) - 410" \ OR. 6 |7-10"|7-4 |[2-0 2 5 =z
ty ) 4= # % e 6" 9 [10-107|10-4"|1’-6"[ 4 18" N
/A SECTION /B \ SECTION F0T 12 |ig-iois-alz-or) s | 2e
v NO SCALE \_/ NO SCALE
TABLE 11B. NO. 14 MULTIPLE BAY INLET
NUMBER 14 INLET NOTES: T o T e 5 —
T9.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.05 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON—COMPLIANT. nrerior | avs | LeneTh DIMENSION oF | connECTOR
19.2 SEE GENERAL NOTES ON S616.1. LENGTH | "N’ (%) RODS|  SIZE LLJ
19.3 LENGTH OF STEEL CHANNEL = Ly + 12" WHEN MULTIPLE BAY INLET IS TO BE CONSTRUCTED. THE STEEL CHANNEL SHALL NOT BE SPLICED UNLESS APPROVED BY THE CITY. (;'gf) — 3;" — 32'5‘ = 1,3"6” — [;'i;, ASP
19.4 CONCRETE MIX FOR LID, GUTTER, AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH CDOT STANDARD 601.04 ON STREETS WHERE MAGNESIUM CHLORIDE CHEMICAL DEICERS 25 § 26—a" | ag—2” [27—8"|1'—6"| 21 24"
ARE APPLIED. REFER TO THE DETAILS SPECIFICATIONS SECTION 11 FOR REQUIREMENTS FOR SULFATE RESISTANCE IN CONCRETE EXPOSED TO THE EARTH. 60’ + | ex—o"lez—10"l63—4"|1—6"| 28 24"
19.5 EXPANSION JOINT MATERIAL SHALL BE PLACED FULL DEPTH OF THE CURB AND GUTTER, SIDEWALK, CONCRETE PAVEMENT, AND INLET THROAT OR WALL, AS APPLICABLE. THE TOP PORTION OF THE JOINT SHALL BE SEALED WITH SILICONE 75 S | 778" |79-6"]79°-0"|1 —67] 35 24 620 000
SEALANT. * INDICATES MINIMUM SIZE CONNECTOR PIPE. ACTUAL SIZE TO BE DETERMINED JUNE 2020
19.6 LEAN CONCRETE FILL TO BE f'c = 2,000 psi. INLET STRUCTURE, STREET CURB AND GUTTER, LID, AND PAVEMENT TO BE f'c = 4,500 psi, MAX W/CM = 0.45 AND AR ENTRAINED 5% TO 8%. f'c = 28 DAY COMPRESSIVE STRENGTH BY HYDRAULIC DESIGN CONDITIONS, SUBJECT TO APPROVAL BY THE CITY.
REQUIREMENT FOR MIX DESIGN FIELD ACCEPTANCE. 19
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———INLET ADDITIONAL BAY—=

SUPPORT RODS

~INLET ADDITIONAL BAY-==

24" MH RING &
COVER (S-701)

Sl

2'-10™

31/2" /_#5
}

BY

DATE

3 3 SLOPE__ 2’ GUTTER g
SLOPE , STEEL CHANNEL TRANSITION " ITRANSITION 5
TRANSITIONF 6" SLOPE TO MATCH STREET TOP OF g
0P OF CURB \ | LONG. SLOPE CURB Z
T o 15 R A |1 RS
v =1 Ry . t DETAIL - BENDING DIAGRAM ;
L1 -
L _| N FOR PRIMARY STEEL
1/2" EXPANSION [ | | T | Béﬁﬂ EXPANSION NO SCALE NO SCALE -
JOINT | | - | | g
4 |
|| | =1 _INSIDE DIA. = oz
| | | | | | 6 BAR DIAMETERS wo
| | | | g INSIDE WALL OF 2" CL: > 6
| | 1/2" EXPANSION ’_—‘ o ghaaaling —l L0 2
'J_ 1 | I 1 1 J_l JOINT ) gggpom STD 180" HOOK 2 W=
e ROTATE SLIGHTLY TO , fa )
L ] ] \ J MAINTAIN 2” CL. -
~——TYP. CROSS—-SECTION TYP. CROSS—SECTION FOR —= -k FROM T.0.S. g S
FOR 6” VERT. CURB & COMB. CURB, GUTTER & / i B'O’S’#5 @5 1 /QLV 2" CL .
GUTTER WALK — oR ) :1
i’ 7R (sSEsE s—sz?ﬁ) f #waes iy
D \SECTION
UNO SCALE
on
o™
o
=
o
o
S
) #4 ANCHOR BAR — 18" LONG AT 1/4 H o e 2
1.1/2" RADIUS \20 /24" OC. (MAX) ALONG CHANNEL #+ Jle 6 N, A Z’;”
14
STEEL CHANNEL 5" CLR. 1" LEG RN : glglf\ll-l-‘ORCEMENT % § 2
83;“”8?5”65) (5) #6 @ 4" 0.C. SPACING, CONT. b A ve) S<
’ CXS=VAR., 2% MAX. (B c 2o
- 7 5 EXTRA ] #4 ANCHOR BAR-18" L |-2"CLR. / A <
3 L & o o o b ,/ LONG @ 24” 0.C. (MAX.) | 2’50 ol
9 8" MIN. ; = ; INTERIOR WALL__}i+1 . 1 £
— %/I\‘ R : =
STEEL CHANNEL ASTM oo oo o . @ o
- N #5 @ 5 1/2" ASTM A36 (MC 8x8.5) N
o s 5" “\.BOTTOM SLAB

i ®
2 CLR.J b
#4 @ 12" ~
#4 0@ 12”/ ®
4" f=—a
#4 @ 127 | s
)
1/4
\; .
3" CLR—f==—

;

NUMBER 14 INLET NOTES:

©_
I
/ G\ DETAIL

U NO SCALE

1 1/4" HEAVY HEX LOCK NUT
(GALV.)(1 1/2" ANGLED GALV.
PIPE FOR SPACER ABOVE)

~~— /4" DIA. x 2'—6" GALV. STEEL
ROD (THREADED) @ 2'-6" O.C.
(MAX.). THREAD 3 1/2” (TYP.)

ASTM A 36 STEEL ROD W/ AASHTO
MIll. GALVANIZING.

3"x3°x3/8” STEEL PLATE
ASTM A 36 (GALV.)

#4006

20.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.05 STORM INLETS FOR MORE
INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON—COMPLIANT.

20.2 SEE GENERAL NOTES ON S—616.1 AN

D S—-620.1.

/" H \DETAIL - TYPICAL ANCHOR BAR

\_/ NO SCALE

REINFORCEMENT

DETAIL - TYPICAL INTERIOR WALL BLOCK-OUT

NO SCALE

4—#5x(D+18”)
@ 45 (TYP.)

ADDITIONAL (6)x#6 L

AND #6 VERT., SEE A
(3, EF. OF WALL w
PENETRATION)

DETAIL - REBAR PLACEMENT AT INLET

WALL PENETRATION (TYP.)

NO SCALE

Ly
<<—|fsSEE S-620.1, TABLE 128

(SEE #6 X 7-2" @ 6" SPLICED WITH WALL
~~$-620.1, HORIZONTAL REINFORCEMENT (TYP.)
TABLET1A) / (MULTIPLE TAY INLETS ONLY)
1 LT T T 1 INLET
WALL :
HORIZONTAL i :,/QBE'T'ONAL
JIREINFORCEMENT | (5 #4 @ 6" || |t
= (TvP) (e, Wi L
) WALLS) |}
4. o6 R ) | |
3-8 | = wak M Lo |
(TYP., EXT. VERTICAL Vs~ Jre el | |
END WALLS) |1 | |REINFORCEMENT (TYP., INT B
(TYP.) WALLS)
| L LM o
— e T

DETAIL - TYPICAL CORNER REINFORCEMENT

NO SCALE

A

|_

= W

— -l

m £ ~

2 = ils

2 A
il oS

= 85

Z. =

< 35

= Z

wn
LJLJ
ASP
SGZO-Z.dwg
JUNE 2020
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25-3/8"
24-1/8"
22-3/8"

|——

}2-1/2

22-1/2"
23-3/4"
1-1/2" RISER

25-3/8"
24-1/8"
22-3/8" 1

l—

2-1/27

7 ‘3—1/2”

22-7/8”
23-3/4"

2-1/2" RISER
24-1/8"

»

1
!

isss&

l
| " |
L 22 J
24-1/8"

30"

R

1

4" FRAME

TYPICAL FRAME AND RISER

SECTION
NO SCALE

TYPICAL FRAME PLAN
NO SCALE

(2) 1” DIA.
HANDLING
HOLE

3"(MIN.)
9”(MAX.

e
[
L
£2” CLR. (TYP.)

GRADE RING DETAIL

NO SCALE

CENTER WIRE
HOOP
HORIZONTALLY

3/4” RAISED
LETTERS

1" LETTERING

LETTERS RECESSED FLUSH

3
;
%

1/2” LETTERING

RECESSED FLUSH 1” LETTERING
RECESSED FLUSH
24" MANHOLE COVER 24" MANHOLE COVER
NOSCALE FOR INLETS
NO SCALE

BACK BACK
23-7/8" DIA: ‘ | -—  93-7/8" DA———— = |
Z _/31/ Z27Z 72 i > 7 1{
} .~ 18-3/16" DIA.
20-5/8" DIA- 19-5/16" DIA:
SECTION SECTION
3/8" 1-1/2"
i =~
PICKSLOT DETAIL PICKSLOT DETAIL
NO SCALE NO SCALE

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

W,
ﬁa
| 4

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

GRADE RING NOTES:

21.1  CONCRETE SHALL BE TYPE Il CEMENT, fc'=4500 PSI, ENTRAINED AIR 5%—7% CONCRETE PER WCPM STANDARD CONSTRUCTION SPECIFICATIONS.

21.2 W6 WIRE HOOP SHALL BE fy=65,000 PSI PER AASHTO M32 AND ASTM A82. RING SHALL BE FULL PENETRATION—WELDED TO DEVELOP RING STRENGTH. CENTER WIRE HOOP VERTICALLY.
21.3  STACKED RINGS TO BE GROUTED IN PLACE. TOTAL HEIGHT OF STACKED RINGS SHALL NOT EXCEED 9”.

21.4  RING/COVER & 2” RISER SHALL BE SET ON A FULL BED OF NON—SHRINK GROUT.

21.5 SET 24" MANHOLE RING 1/4” BELOW FINISH GRADE ON ALL MANHOLES. (TYPICAL FOR ALL APPLICATIONS UNLESS DETAILED OTHERWISE.)

CAST IRON LID NOTES:

21.6  ALL MANHOLES SHALL HAVE A 4" FRAME, 2—-1/2" RISER, AND 1-1/2" RISER SET ON FULL BED OF NON—SHRINK GROUT.
21.7 THE CASTING SHALL BE OF GRAY CAST IRON, ASTM DESIGNATION A48 CLASS 358. THE MINIMUM TENSILE STRENGTH SHALL BE 35 KSI. THE TEST BAR DESIGNATION IS NOT DEFINED AT THIS TIME.

21.8 CASTINGS SHALL NOT BE DIPPED OR PAINTED, AND SHALL BE CLEAN, FREE OF FUSED SAND AND REASONABLY SMOOTH. THERE SHALL BE NO PROMINENT BLOW HOLES, NO CRACKS OR FISSURES, AND NO OBSERVED
INCOMPLETE FILLING OF THE MOLD.

21.9 A CAST-IN-PLACE CONCRETE COLLAR IS REQUIRED IN NON—PAVED AREAS, AND OPTIONAL IN PAVED AREAS, AT THE REQUEST OF THE PROJECT ENGINEER.
21.10 COVERS TO DISPLAY ON VISIBLE SURFACE, A48-35 (FOR 35KSI Cl), MFG'S LOGO OR NAME, YEAR (2 DIGITS), AND COUNTRY OF ORIGIN IF IMPORTED.

L
s
<
o
2 L
= »
< O
x
2 2y
o |o
2 Ao |%
< <n |»9
A x=z
Zz 0O<
S
v O
T
=z
<
=
KRC
ST01.dwg
JUNE 2020
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(3) 17 DIA
HANDLING HOLES

(B
\22/
o

(AN
N

i 1N N
= )
FRAME TOP VIEW

40" == —5/8"

37-9/16"
40"

43-7/16"
FRAME SECTION

23—

5"
2" —
s/
R 23-1/2"
/8" 20-15/16" 30"
/ B\ FRAME SECTION

/

NO. 16 INLET FRAME - RIGHT OR LEFT

<= FLOW

< Flow

<

GRATE TOP VIEW

39-1/2"

4-11/16"—~

1-7/16"— |

2-1/2"

(EN

" (1)
1AV AV AY AV AV Y 4V AV 4V &V 4V 4V,

GRATE SECTION

N

NO. 16 INLET GRATE

[
1-1/8"

/F\ GRATE SECTION
GRATE & FRAME NOTES:
22.1 CAST IRON SHALL CONFORM TO ASTM A48. (CLASS 358, MlNlMUM)
22.2 CASTINGS SHALL COMPLY WITH FEDERAL SPECIFICATION RR—F—621D FOR

CASTING PROOF LOADING (HEAVY DUTY).

DIVISION.
CASTINGS

ALL CASTINGS REQUIRE INDIVIDUAL APPROVAL/CERTIFICATION FROM THIS

SHALL NOT BE DIPPED OR PAINTED PRIOR TO FINAL INSPECTION,

ONCE INDIVIDUAL CASTINGS ARE CHECKED, AND APPROVED BY THE DIVISION

FOR PROJECT USAGE, THEY SHALL BE COATED WITH AN APPROVED MATERIAL.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

W
e
»

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

NO SCALE NO SCALE
/D e
\22 / (2) 1” DIA L
HANDLING HOLES ——|——5/8”
oc/
47— ” 1"
' 7-5/8 ' ISED
7/8” - LETTERS
) T —z Tl |10 —a m DUMP NO WASTE!
@— Il A e | z-1/2 @ AF - TR o g o o e ORANS TO RVER
23-1/8" 20-15/16" 30" A —————— <
i »
S
m
PLAN g <2
(o) 1 ~ AW 8 ©
2" RAD. ©
[T ~
3/4" =Y " a Z 1 )
J B/4 . < < m N
/D _FRAME SECTION oot/ - - S wg
FRAME TOP VIEW N\ .y | 4@’ ._L;f/z” Z 5 ®
- N =
40" —5/8" 38" /4" —{ »vn O0Q
= B | JE 2
L4" I 39_1/2” I ,w,l m SECT'ON
- 37-9/16" 4 U
e /G SECTION
KRC
41-7/16" \_/ .
/C©\ FRAME SECTION B
< ADJUSTABLE CURB BOX
NO. 16 INLET FRAME - CENTER (MINIMUM CURB OPENING AREA = 150 in2) <
NO SCALE NO SCALE JUNE 2020
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9-1/4"

Llp

13"

STEP TOP VIEW

1-3/8"

5y . N

14-3/4"

STEP SECTION

\

J /B STEP SECTION

GRADE 60 STEEL
REINFORCEMENT

/"C\ STEP CROSS-SECTION

/

5-7/8"

POLYPROPYLENE REINFORCED PLASTIC STEP

NO SCALE

MANHOLE STEP NOTES:

231 ASTM SPECIFICATIONS:

(A) ASTM C-478 (MANHOLE STEPS AND LADDERS)
(8) ASTM A—615 GRADE 60 (STEEL REBAR)
(©) ASTM 4101 (POLYPROPYLENE)

23.2 STEPS SHALL BE INSTALLED BY THE "PRESS—FIT” METHOD UTILIZING A SPECIALLY TAPERED PIN TO FORM THE INSERT
HOLE AS SHOWN, FOLLOWING MANUFACTURER’'S RECOMMENDED PROCEDURE AND SHALL NOT BE GROUTED IN PLACE.

23.3 INSTALLED STEPS SHALL BE CAPABLE OF WITHSTANDING A PULL OUT FORCE OF 2500 LB. PER LEG FOR A MINIMUM
PERIOD OF TWO MINUTES.

23.4 PINS MUST BE SMOOTH AND CONTINUOUSLY TAPERED. W.M.D. INSTALLATIONS REQUIRE A MATCHED COMBINATION OF A
TAPERED INSERT PIN AMD MANHOLE STEP, AS RECOMMENDED OR REQUIRED BY SPECIFIC MANUFACTURER OF THE STEP
TO BE USED.

23.5 THIS STEP CAN ALSO BE USED IN TOE POCKET INSTALLATIONS PROVIDED 5" TOE CLEARANCE IS ALLOWED. MANHOLE
STEPS SHALL NOT BE INSTALLED OVER THE FLOW CHANNEL. THEY SHALL BE PLACED 12" MINIMUM OR 16” MAXIMUM IN

STRAIGHT VERTICAL ALIGNMENT WITH THE BOTTOM STEP 8" ABOVE THE BENCH MINIMUM. SEE STANDARD DETAIL S—502.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

W
e
»

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org
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