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Department of Transportation and Infrastructure 
2000 West Third Avenue, Third Floor 

Denver, CO 80223 
www.denvergov.org/doti 

April, 2026 

TO: All holders of Wastewater Standard Details 

SUBJECT: 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 refer to the new standard construction specifications. 

The most prominent, and only structural update in this set of revisions was the addition of 4 
modified inlet details to accommodate a larger pipe penetration in the endwall of the inlet: 
Single Number 16 Modified Inlet, Double Number 16 Modified Inlet, Triple Number 16 
Modified Inlet, and Single-Double-Triple Number 16 Modified Inlet Valley. The new inlets are 
applicable for pipe penetrations in the endwall up to 24” RCP or 27” flexible pipe. 

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 The City shall not be held liable for use of outdated standards by 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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D Bd Bf Bp 
(ft) (ft) (ft) 

4"-6" 3.5 8.0 12.0 

8"-10" 4.0 8.0 12.0 

12•-15• 4.5 8.0 12.0 

18"-21" 5.0 8.0 12.0 

24" 5.5 8.0 12.0 

27"-30" 6.0 8.0 12.0 

33" 6.5 8.0 12.0 

36"-42" 9.0 11.0 15.0 

48" 10.0 12.0 16.0 

54" 10.5 12.5 16.5 

60" 11.0 13.0 17.0 

66" 11.5 13.5 17.5 

72"-78" 12.5 14.5 18.5 

84" 13.5 15.5 19.5 

90" 14.0 16.0 20.0 

96" 14.5 16.5 20.5 

102'' 15.0 17.0 21.0 

108" 16.0 18.0 22.0 

120" 18.0 20.0 24.0 

144" 20.0 22.0 26.0 

14' 23.0 25.0 29.0 

TABLE 1. Bd,Bf,Bp VALUES 

i-----------------i,ip>--------------i 

ASPHALT THICKNESS 
FULL DEPTH, T 

SHORING 

BEDDING TRENCH 
(VERTICAL) WALLS, 

BRACED OR SHORED 
AS NECESSARY 

IT=t,+t2 

TO MEET SAFETY ~ ~~t:V 
REQUIREMENTS. 

_L 

t, = 2• minimum 

½ 

2' TYPIC
OTHERWI
(ROTOMI

FALL 

BACKFILL (MATERIAL 
BY CONSTRU

SEE SECTIONS 31 0
WCPM STANDARD 

BEDDING TRENCH BA
TO BE APPROVED 

MANAGER) SEE S-301
& 31 23 16 OF 

CONSTRUC

SOLID SHE
TYPICAL TRENCH DETAIL: 
ROUND PIPE 
NO SCALE 

t1 = 2• minimum 

½ 

LESS 
LANS 
 NOT 
H) 

 BE APPROVED 
ANAGER) 

16 OF THE CCD 
PECIFICATIONS 

 AND METHOD 
N PROJECT 
NS 30 05 16 
STANDARD 
NS 

ING (TYP) 

ASPHALT THICKNESS 
FULL DEPTH, T 

IT=t,+t2I 

I 

TYPICAL TRENCH DETAIL: 
REINFORCED CONCRETE BOX CULVERT 
NO SCALE 

I 

I 
I 
I 

PAV ITEM NOTES: 

P1. Bp = PAY WIDTH FOR PAY ITEM 1216-01 ASPHALT SURFACE COURSE PAYMENT=TON OR SY PER INCH THICKNESS (t1, 2" MIN THICKNESS) WIDTH AS SHOWN IN TABLE UNLESS OTHERWISE SHOWN ON PLANS. 
P2. Bf = PAY WIDTH FORAY ITEM 1216-02 & 1216-03 ASPHALT BASE COURSE PAYMENT=TON OR SY PER INCH THICKNESS (t2) WIDTH AS SHOWN IN TABLE UNLESS OTHERWISE SHOWN ON PLANS. 
P3. SEE PAY ITEM 1216-00-01 FOR ROTOMILLING. ROTOMILLING WILL BE PAID FOR THE 2' EACH SIDE OF Bf BEFORE PLACEMENT OF THE 2" ASPHALT SURFACE COURSE PAY ITEM 1216-01. 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. 
PS. 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. 

ROTOMILLING 
AL EACH SIDE UN
SE SHOWN ON P
LL SEAM SHOULD
IN A WHEEL PAT

AND METHOD TO
CTION PROJECT M
5 16 & 31 23 
CONSTRUCTION S

CKFILL (MATERIAL
BY CONSTRUCTIO
,2 & SEE SECTIO
THE CCD WCPM 

TION SPECIFICATIO

ETING OR SHOR

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. 

1.2 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. 

1.3 t1 AND t2 SHALL BE DETERMINED BY THE DESIGN ENGINEER. ALL 
ASPHALT QUANTITIES ARE PAID FOR ON A SQUARE YARD PER 
INCH DEPTH BASIS. 

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

1.5 AREA FOR STREET CUT PERMIT SHALL BE Bp + 12" EACH SIDE 
OF TRENCH i.e. Bp "PLUS" TWO FOOT TOTAL. 

1.6 DESIGN ENGINEER TO SPECIFY WHEN FILTER FABRIC IS 
NECESSARY BETWEEN EXISTING SUBGRADE AND GRANULAR 
BACKFILL. REFER TO MOST CURRENT MGPEC PAVEMENT DESIGN 
STANDARDS ON PIPING AND PERMEABILITY CRITERIA. (USE 
GRANULAR BACKFILL IN THIS DETAIL AS THE MSB IN MGPEC. 
REFER TO MGPEC.ORG.) 

TABLE 1 NOTES: 

i. DOES NOT APPLY TO PRIVATE DETENTION SYSTEMS. 

ii. WHEN SHORING IS NOT APPLICABLE, MINIMUM TRENCH 
WIDTH SHALL BE 1' FROM OUTSIDE OF PIPE ON EITHER 
SIDE OF TRENCH. 

LEGEND 
Bd= TRENCH WIDTH, INCLUDING SHORING 
Bf= WIDTH OF FULL DEPTH ASPHALT PAVEMENT 
Bp= WIDTH OF ASPHALT SURFACE COURSE 
D= INSIDE DIAMETER OF PIPE, OR WIDTH OF RCBC 
t1= DEPTH OF ASPHALT SURFACE COURSE, 2" MINIMUM 
t2= DEPTH FOR ASPHALT BASE COURSE 
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PIPE SIZE - D* 

18" & SMALLER 

21" TO 36" 

42" TO 60" 

66" TO 96" 

104" & LARGER 

di 

6" 

6" 

6" 

9" 

12" 

dz 

12" 

12" 

12" 

12" 

12" 

* FOR ARCH OR ELLIPTICAL PIPE. 
D = SPAN DIMENSION. 

TABLE 4. MIN. DEPTH OF 
BEDDING MATERIAL BELOW 
BOTTOM OF PIPE 

(ASTM C-33) 

SIEVE SIZE % BY WEIGHT 

3/4" 90 - 100 

3/8" 20 - 55 

NO. 4 0 - 10 

NO. 8 0 - 5 

NOTE: SEE SECTION 31 05 16 OF THE CCD 
WCPM STANDARD CONSTRUCTION SPECIFICATIONS. 

TABLE 3.  CLASS 67 GRADATION 

NOTE: THIS DET
CONVENIENCE WH
TRENCH. IT IS I
MAINTAINING DRY 
CONSTRUCTION A
PURPOSE. 

OR 
NCH 

 COMPACTED 

COVER 
G (140N OR 
 

DDING 
E NOTE 3.3 di 
) 

=9") ROCK 
ACTED TO STABILIZATION AS-~ 7,.y""'°'­
 THE CONSTRUCTION PM 

UNSTABLE SUBGRADE 
(SHAPED) 

d 

COMPACTED 
BACKFILL (TYP.) FOR 
PIPE SIZE 18" AND 
LARGER. 

GRANULAR BEDDING 
MATERIAL (SEE NOTE 3.3 
AND TABLE 3) 

STABILIZED TRENCH 
NO SCALE

B 

ILL 

FILTER FABRIC TO COVER 
GRANULAR BEDDING (140N OR 
APPROVED EQUAL) 

8"------~ 

COVER 
 (140N OR 

 
E 3.3 

N OR 
PERFORATED SUB-DRAIN 
(6" DIA. MIN.) 
(SEE NOTE 3,5) 

cw 1 
AIL MAY BE USED AT THE CONTRACTOR'S 
EN GROUNDWATER IS ENCOUNTERED IN THE 
NTENDED TO PROVIDE A MEANS OF 
CONDITIONS IN THE BEDDING TRENCH DURING 

ND SHALL NOT BE USED FOR ANY OTHER 

TRENCH SUB-DRAIN DETAIL
NO SCALE 

1/2 OD 

LIMIT OF SLO
BENCHING OF 
WALLS 

TRENCH BACK
IN 6" LIFTS 

FILTER FABRIC 
GRANULAR BE
APPROVED EQ

GRANULA
MATERIAL 
AND TAB

TYPE "L" 
DRIVEN/C
SPECIFIE

IDEAL TRENCH CONDITIONS FOR 
CONCRETE LARGER THAN 15"Ø 
NO SCALE 

LIMIT OF SLOPING 
OR BENCHING OF 
TRENCH WALL 

FILTER FABRIC TO 
COVER GRANULAR 
BEDDING (140N OR 
APPROVED EQUAL) 

1

GRANULAR BEDDING 
MATERIAL (SEE 
NOTE 3.3 AND 
TABLE 3) 

IDEAL TRENCH CONDITIONS FOR 
CONCRETE 15" Ø AND SMALLER, AND 
ALL FLEXIBLE CONDUITS 
NO SCALE 

-~ ~ 

 TYP. 

d 

COMPACTED 
(TYP.) FOR 
AND LARGER

FILTER FABRI
GRANULAR B
APPROVED E

GRANULAR B
MATERIAL (S
AND TABLE 

FILTER FABRI
APPROVED E

ROCK EXCAVATION 
NO SCALE 

I 
]. 

I 

-

2"

PING 
TRE

FILL,

TO 
DDIN
UAL)

R BE
(SE

LE 3

(d50

OMP
D BY

GRANULAR BEDDING NOTES: I 3.1 THESE DETAILS ARE TYPICAL FOR NORMAL CONDITIONS. FOR INSTALLATIONS OTHER THAN THESE (SUCH AS EMBANKMENT 
OR TUNNEL INSTALLATIONS, ETC.) EXCAVATION, BEDDING AND BACKFILL REQUIREMENTS SHALL BE DETAILED ON THE 
CONSTRUCTION DRAWINGS AND SHALL BE DESIGNED IN ACCORDANCE WITH THE REFERENCES NOTIED (W.P.C.F. MANUAL 
PRACTICE NO. 9, A.S.C.E. MANUAL NO. 37 LATEST REVISION) AND APPROVED BY THE DESIGN ENGINEER. FOR UNUSUAL OR 
UNSTABLE SOIL CONDITIONS, TRENCH AND BEDDING DETAILS SHALL BE A SPECIAL DESIGN. 

3.2 ULTIMATE BACKFILL LOADS AND STRUCTURAL DESIGN OF PIPE OR CONDUIT SHALL BE BASED UPON Bd> TRANSITION WIDTH 
AS SET FORTH IN THE AMERICAN CONCRETE PIPE ASSOCIATION DESIGN MANUAL. 

3.3 BEDDING SHALL BE MECHANICALLY TAMPED IN 6" LIFTS AND SHALL CONFORM TO ASTM C-33. GRADATION SIZE #67 (PER 
CCD WCPM STANDARD CONSTRUCTION SPECIFICATIONS, SECTION 31 05 16 & 31 23 16 AND TABLE 3 ABOVE.) 

3.4 BELL HOLES SHALL BE EXCAVATED AT ALL BELL AND SPIGOT JOINTS. 

3.5 SUBDRAIN PIPE TO BE AN APPROVED PERFORATED PIPE CONFORMING TO APPLICABLE REQUIREMENTS OF THE 
SPECIFICATIONS. 

3.6 BEDDING TRENCH BACKFILL TO BE COMPACTIED TO 90% DENSITY, AASHTO T-180. 

3.7 FILTER FABRIC TO COVER GRANULAR BEDDING MATIERIAL AS SHOWN IN IDEAL TRENCH CONDITIONS DETAIL IN ALL CASES. 
FABRIC OVERLAP REQUIREMENT PER MANUFACTURERS' RECOMMENDATION. 

3.8 DESIGN ENGINEER TO SPECIFY WHEN FILTER FABRIC IS NECESSARY BETWEEN EXISTING SUBGRADE AND GRANULAR 
BACKFILL. REFER TO MOST CURRENT MGPEC PAVEMENT DESIGN STANDARDS ON PIPING AND PERMEABILITY CRITERIA. (USE 
GRANULAR BACKFILL IN THIS DETAIL AS THE MSB IN MGPEC. REFER TO MGPEC.ORG.) 

... 
I 
I 

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

BACKF
SIZE 1
. 

C TO 
EDDING
QUAL) 

EDDING
EE NOT
3) 

C (140
QUAL) 

LEGEND 
Bd= TRENCH WIDTH, INCLUDING SHORING (SEE S-301.1) 
D= INSIDE DIAMETER OF PIPE, OR SPAN DIMENSION FOR 

ARCH OR ELLIPTICAL 
d1,d2= DEPTIH OF BEDDING MATERIAL BELOW BOTTOM OF 

PIPE 
OD= OUTSIDE DIAMETER OF PIPE 
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PIPE 
WALL 

DETAIL  A 
NO SCALE 

0 

BOTTOM OF 
SUBTRENCH (lYP.) 
SEE S-301.2 

CUT INTO 
UNDISTURBED 
MATERIAL (TYP.) 

GRANULAR 
BEDDING MATERIAL 

WATERSTOP (STRAPPED) 

WATERSTOP (GLUED IN PLACE) OR 
APPROVED JOINT MATERIAL ALL 
AROUND 0.D. OF PIPE FROM BOTH 
WALL SURFACES. 

CONCRETE CUTOFF WALL 
NO SCALE 

WATER STOP 
(S-550} 

w 
:::, 
z 
w 
~ 

SEWER PIPELINE 

STREET 

CUTOFF WALL (lYP.) 

CUTOFF WALL NOTES: 

2.1 NOMINAL SPACING IS ±300', lYPICALLY AT 
MIDBLOCK AND EACH SIDE OF CROSS STREET, OR 
AS SPECIFIED ON PLANS OR AS DIRECTED BY THE 
CITY. 

WHEN GROUNDWATER IS ENCOUNTERED, INSTALL 
CUTOFF WALL PER DETAIL. 

TYPICAL CUTOFF WALL LOCATIONS 

OD 

BOTTOM OF 
SUBTRENCH (lYP.) 
SEE S-301.2 

CUT INTO 
UNDISTURBED 
MATERIAL (lYP.) 

1 " 

. . ~ .,. . . ~ -' • 
: ·.· ..... 

lYPICAL TRENCH LIMITS 

CLAY CUTOFF WALL 
NO SCALE 

12" lYP. 

1/2 OD 

LOWER LIMIT OF SLOPING 
OR BENCHING OF TRENCH 
WALLS 

DENSELY COMPACTED BACKFILL 
(90% DENSllY MSHTO T-180) 

FILTER FABRIC (140N OR 
APPROVED EQUAL) TO COVER 
GRANULAR BEDDING 

PLAIN OR REINFORCED 
CONCRETE (CONTINUOUS) 
f'c = 2000 PSI MIN. 

GRANULAR BEDDING MATERIAL 
(SEE TABLE 2) 

CONCRETE ARCH 
NO SCALE 

1---------BH,d------__, 

LOWER LIMIT OF SLOPING 
OR BENCHING OF TRENCH 
WALLS 

:i:~ 
(.)~ 
Z-' w <( 

f!:3= 
-' 

'-" <( zu 
Oi= 
oo:: 
wW 
mG 1/4 OD 

PLAIN OR REINFORCED 
CONCRETE (CONTINUOUS) 
f'c = 2000 PSI MIN. 

RADLE WIDT 

DENSELY COMPACTED BACKFILL 
(90% DENSllY MSHTO T-180) 

CONCRETE CRADLE 
NO SCALE 

(CONCRETE CRADLE OR CONCRETE ARCH) 

NOMINAL DIAMETER, 
D 

1 8" & SMALLER 

21" TO 24" 

27" TO 33" 

36" TO 42" 

48" & LARGER 

MINIMUM THICKNESS, MIN. WIDTH OF 
t CRADLE OR ARCH 

4" OD + 8" 

6" OD + 8" 

8" OD + 8" 

10" 1.25 OD 

1/4" D 1.25 OD 

TABLE 2. CONCRETE BEDDING REQUIREMENTS 

I 

LEGEND 
Bd= TRENCH WIDTH, INCLUDING SHORING (SEE S-301.1) 
D= INSIDE DIAMETER OF PIPE, OR SPAN DIMENSION FOR 

ARCH OR ELLIPTICAL 
OD= OUTSIDE DIAMETER OF PIPE 
t= CONCRETE BEDDING THICKNESS 
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PROPOSED SEWER OR CONDUIT 
-----l>------ -----+---

PIER SUPPORTS EACH ---i I 
SIDE IF REQUIRED. (SEE L_j 
NOTE 4.8) 

SHORING (SEE NOTE 4.6) 

CONCRETE ARCH 
f'c = 4500 PSI MIN. 

HAND EXCAVATION REQUIRED 
AROUND SANITARY SEWER. 

UNDISTURBED EARTH (TYP) 

FILLER MATERIAL 
(SEE NOTE 4.5) 

D+12" MIN. 

OD 
2 

TYPE I 
CONCRETE ARCH 

 NO SCALE 

GRANULAR 
BEDDING (TYP.) 

TYPE III 

FULL ENCASEMENT
 NO SCALE 

6 

'~~.+'. - ---.,,!~ 

D 

FILLER MATERIAL 
(SEE NOTE 4.5) 

SANITARY SEWER 

FULL CONCRETE 
ENCASEMENT 

N 
+ 
0 
0 

6" 6" 
FULL CONCRETE 
ENCASEMENT 

SANITARY SEWER 

FILLER MATERIAL 
(SEE NOTE 4.5) 

IF D1>24", ENCASEMENT NOT REQUIRED FULL ENCASEMENT REQUIRED REGARDLESS OF DIMENSION "D1" 

TYPE IIA TYPE IIB 
SANITARY SEWER CROSSING UNDER WATER MAIN SANITARY SEWER CROSSING OVER WATER MAIN

 

TYPE II 
WATER MAIN CROSSING 

NO SCALE

OD+12" 

GENERAL NOTES FOR TYPE I, II & Ill ENCASEMENT: 

4.1 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. 

4.2 LENGTH OF ENCASEMENT FOR : 

(A) TYPE I & Ill ENCASEMENT SHALL EXTEND FULL TRENCH WIDTH EXCAVATED FOR PROPOSED SEWER OR CONDUIT. 

(B) TYPE II ENCASEMENT SHALL EXTEND AT LEAST 10 FEET EACH SIDE OF WATER MAIN. 

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

4.4 TYPE I, II OR Ill ENCASEMENT REQUIRED UNDER FOLLOWING CONDITIONS: 

(A) TYPE I OR TYPE Ill IF [¾18" (D2~12") EXCEPT FOR SANITARY SEWERS CROSSING OVER OR UNDER WATER MAINS. 

(B) TYPE IIA REQUIRED FOR SANITARY SEWERS CROSSING UNDER WATER MAINS AND [¾24" (~18"). 

(C) TYPE 118 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 I 
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. 

4.5 FILLER MATERIAL BETWEEN CONDUITS TO BE: 

(A) APPROVED COMPRESSIBLE MATERIAL SUCH AS STYROFOAM, ETC., IF ~6". 

(B) COMPACTED GRANULAR BEDDING IF '1>6". (IF '1>6" FOR TYPE 118 ENCASEMENT POUR CONCRETE ON UNDISTURBED SOIL). 

(C) OR DICTATED BY UTILITY OWNER. 

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

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

4.8 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. 

4.9 INTERNATIONAL PLUMBING CODE APPROVED MATERIALS ALLOWED. 

LEGEND 
OD= OUTSIDE DIAMETER OF PIPE 
D1= DISTANCE OD TO OD 
D2= DEPTH OF FILLER MATERIAL 
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ONE OR TWO LAYERS OF 
STEEL AS REQUIRED BY 
APPROPRIATE ASTM SPEC. 

INSIDE FACE OF PIPE 

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

STEEL SPIGOT RING 
(STRUCTURAL SHAPE) 

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

O.D. OF PIPE 

TRANSVERSE 
REINFORCEMENT 

I 
T 

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

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)
NO SCALE

y 

SPIGOT GROOVE DETAIL 
TYPICAL FOR  CONCRETE PIPE JOINT 

NO SCALE 

FOR T =2'10 4 1 /2" INCLUSIVE: 
OR 4 1/8", 
WHICHEVER IS SMALLER 
FOR T =4 5/8" AND LARGER: 

E2_52%T OR 4 1 /8" 
WHICHEVER IS LARGER 

,,,. .. 

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

v'1.44T2-E2 

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. 

ONE OR TWO LAYERS OF 
STEEL AS REQUIRED BY 
APPROPRIATE ASTM SPEC. 

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

O.D. OF PIPE FOR 
LARGE DIAMETERS 

FOR 

FOR 

.• . .. . . " 
,,_ .:· .. ,.; ·.L GrJtj~A0,__ •@, 

p =vi9==:::;::::::;:::;::::;::7=.==:===::. ;::: __ ·-q==· ~-~ ~ ~ ~ lnri=~~bl:.22· MAX. . ... • ==~~:;::::::~ 

• ,,,. '"Q . .. ""' ALTERNATE ARRANG t MENT OF' 
• 'i, ~.,. • .• T ,: · •• ·• ,,_ BELL REINFORCEMENT 

"· T 

- · -~- -... -- ... ··_· ·...;: __ -_ ·"" __ : __ ·~ ....... ,, ... : ..._ .. ,,_._ ._· ...... __ ... ,,_· _ .............. ___ _._., ........ _ .... -"' .... ~...;: _R~ .... N .... ~LA-· .. -p·_R·O-'· F .... 1.L_E_~_QR_._·_· ·_,,_"Q_ .. _~ .. - ·. __ ~ --1'. J 
T=2' TO 4 1/2" INCLUSIVE 
F2_75%T 
T = 4 5/8" AND LARGER: 
F2_75%T OR 3 5/8", 
WHICHEVER IS SMALLER 

~I -~ ONE CIRCULAR COIL PARALLEL TO PIP END. 
"~ WELD OR LAP AND TIE END COIL. 

IF AVG. GAP EXCEEDS 1 /2", VOID SHALL BE FILLED WITH AN 
APPROVED FLEXIBLE PLASTIC SEALANT. (FIELD APPLIED AFTER 
HAS BEEN INSTALLED AND INSPECTED FOR LEAKS.) 

PIPE 

CONCRETE PIPE O-RING JOINT 

FLEXIBLE PLASTIC 
JOINT SEALING 
COMPOUND. 

•·4 

_., A •. 
.. . ...... · • .• .;, 

• ~ : "' 

: A ••.. _'·~• 

'!' •. 

i----------<)5"~---~-i 

INSIDE 
WALL 

FLEXIBLE PLASTIC 
JOINT SEALING 
COMPOUND. 

.,. . .. . . . .,, 
jJ • ..... 

• . .,_,4· .. : •, . ., 
•. 

'' 4,' 
. . . 

i-----------tiG"~------i 

INSIDE 
WALL 

5" WALL                                                                       6" WALL 

SHIPLAP JOINTS FOR 
 REINFORCED CONCRETE MANHOLE SECTIONS 

 NO SCALE 

PIPE JOINT NOTES: 

5.1 THE CONTRACTOR SHALL SUBMIT ALL TOLERANCES AND DIMENSIONS, REQUIRED BY THE SPECIFIC PIPE JOINT 
DETAILS SHOWN, TO THE ENGINEER PRIOR TO FABRICATION. 

5.2 ALL DIMENSIONS SHALL BE GIVEN IN INCHES, UNLESS OTHERWISE NOTED, AND ARE FOR BELL AND SPIGOT IN 
CONCENTRIC POSITION. DEFLECTED PIPE JOINT TOLERANCES & DIMENSIONS SHALL ALSO BE FURNISHED. 

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

A. ASTM C-76 
B. ASTM C-361 

5.6 STEEL REINFORCEMENT SHALL BE IN ACCORDANCE WITH THE APPROPRIATE ASTM SPECIFICATION FOR THE PIPE 
SIZE AND STRENGTH CLASS AS SPECIFIED ON PLAN/PROFILE DRAWINGS. 

5.7 NO CONNECTION TO GO THROUGH JOINT WITHOUT PRIOR CITY APPROVAL. 

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

S401. 

----

----
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L=18" 
N 30" 

CUT FLUSH, GROUT SMOOTH AND SHAPE 
OPENING ALL AROUND CONNECTOR PIPE WITH 
NON-SHRINK GROUT. (A.S.T.M. C-827) 

CONC. COLLAR ALL AROUND SMALL 
f'c= 2000 PSI MIN. 

CONNECTOR PIPE 

INVERT ASNOTEO ON 
p 0 

3-#4 RING BARS 
@ 3", 6" & g" 

INLET CONNECTION NOTES: 

6.1 THIS lYPE OF CONNECTION SHALL ONLY BE USED IF THE FOLLOWING CONDITIONS ARE MET: 

(A) De ~ 3/4 D & le ~ 35 FT. 

(B) THE POINT OF CONNECTION TO THE SEWER MAIN IS NOT MORE THAN 75 FEET FROM THE NEAREST MANHOLE ON 
THE SEWER MAIN. 

(C) INLETS ARE NOT CONNECTED IN SERIES. 

(D) ONLY ONE INLET CONNECTION ALLOWED PER JOINT OF SEWER MAIN PIPE. 

6.2 FOR CONDITIONS OTHER THAN THAT SPECIFIED IN NOTE 6.1, A MANHOLE ON THE SEWER MAIN WILL BE REQUIRED. 

6.3 THIS DETAIL APPLIES TO STORM SEWER CONNECTIONS ONLY. SANITARY SEWER TAPS SHALL BE MADE ONLY WITH 
APPROVED MECHANICAL TAPPING EQUIPMENT AND APPROVED TAPPING SADDLES/FITTINGS. 

END OF PIPE SHALL NOT 
EXTEND PAST INSIDE WALL OF 
STORM SEWER PIPE. 

INLET CONNECTION INTO STORM SEWER MAIN 
(STORM SEWER INSTALLATION ONLY) 

NO SCALE 

~---CONCRETE TO TOTALLY ENCASE 
THE PIPE ENDS AS SHOWN. 

D L T 
15" 18" 12" 

18" 18" 12" 

21" 18" 12· 

TRENCH SUBGRADE 

PIPE COLLAR NOTES: 

6.4 FOR STORM LINE LATERALS ONLY. NOT TO BE USED ON SANITARY OR MAINLINE STORM SEWERS. 

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 
RECOMMENDATIONS. 

6.6 IF THE GAP EXCEEDS 6 INCHES, A MANHOLE STRUCTURE IS REQUIRED. 

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. 
6.8 CONCRETE COLLAR SHALL NOT BE USED FOR A SIZE CHANGE ON THE MAIN LINE. 

6.9 FOR PIPE SIZE NOT LISTED USE NEXT SIZE LARGER. 

6.10 WHERE REINFORCING IS REQUIRED, THE DIAMETER OF THE CIRCULAR TIES SHALL BE D+(2X WALL THICKNESS)+ T. 

6.11 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. 

6.12 PIPES 24" AND LARGER TO BE DESIGNED BY ENGINEER AND APPROVED BY CllY. 

VERTICAL SECTION 

STORM LATERAL PIPE COLLAR DETAIL (21" DIA. OR LESS)
(TO BE USED ONLY WHERE NECESSARY AND AS AUTHORIZED BY THE CITY)

NO SCALE 

TABLE 5. MIN. PIPE 
COLLAR DIMENSIONS 

LAP 12 BAR DIA. 

NOTE: COLLAR JOINT SHALL BE USED 
WHEN DIRECTED BY THE CllY OR AS 
NOTED ON PLANS. 

2-#5 RING BARS 

TEMPORARY STRUTS 
IF REQUIRED 

TEMPORARY FORM 
SONOTUBE OR 

TEEL, REMOVE 
AFTER CONCRETE 
HAS CURED 

5@12"(1YP.) 

3" CLEAR 

(lYP.) -----:::--1-"'"""::.=..~ 1,,.,,.._,--',,,\~-

~ 
SUITABLE _/ 1-#5 LONGITUDINAL 

FOUNDATION BAR @ EA. CORNER 
MATERIAL 

GRANULAR BEDDING MATERIAL 
COMPACTED IN 6" LIFTS. 

PLAN SECTION 

CONCRETE COLLAR DETAIL
NO SCALE 

EX WALL:-+--i 
WATER STOP 

{S-550) 
ON PVC OR STEEL ON CCR. 

CORED OPENING 
(JACK HAMMERING 
NOT ALLOWED) 

CONCRETE OR BRICK 

NON SHRINK GROUT 
(ASTM #C-827) (OR CllY 
APPROVED MATERIAL ONLY) 

12" 
MIN. 

GRANULAR BEDDING 

UNDISTURBED SUBGRA

CONNECTOR PIPE INTO WALL 
OF EXISTING OR PRECAST STRUCTURE 

 NO SCALE I 

DE 

LEGEND 
D= INSIDE DIAMETER OF PIPE 
De= INSIDE DIAMETER OF CONNECTOR PIPE 
Le= LENGTH OF CONNECTOR PIPE 
L= LENGTH OF CLOSURE OVERLAPPING PIPE 
OD= OUTSIDE DIAMETER OF PIPE 
T= THICKNESS OF CONCRETE 

8450. 

----

----
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PRECAST MA

8.14 THE BASE 
MONOLITHIC

8.15 PRECAST M
CONDITIONS 
WITHOUT A
WHICH REQ
TO FIT THE 
THE CITY A
CONTRACTO

8.16 AN APPROV
USED FOR 

8.17 PRECAST M
POST CASTI
DAYS POST 

8.18 FOR CONNE
DETAIL FOR 

FLEXIBLE RUBBER WEDGE-lYPE 
GASKET (S-550) 
(OR APPROVED BOOT 
CONNECTOR ASSEMBLY, OR 
CONCRETE COLLAR) 

PLAN

FLEXIBLE RUBBER WEDGE-lYPE 
GASKET (S-550) 
(OR APPROVED BOOT 
CONNECTOR ASSEMBLY, OR 
CONCRETE COLLAR) 

00 PSI 
,000 PSI 

8" MINT '"' 

6" Mirr 

TOP OF BENCH 

GRANULAR BEDDING MATERIAL, 
SEE NO'IE 8.10 

SUITABLE SUBGRADE, 
SEE NO'IE 8.9 

LEGEND 
IDM= INSIDE DIAMETER OF MANHOLE 
T= MANHOLE WALL THICKNESS 
f:F. DROP THROUGH MANHOLE 
D= INSIDE DIAMETER OF PIPE 

SECTION 

PRECAST MANHOLE BASE 
(FOR SAN. (TYPE A) MH & STM. (TYPE C) MH) 

NO SCALE 

CAST-IN-PLACE 
MH WATERSTOP 

(S-550) .._-----t,t-----::--::±... 

APPROVED FLEXIBLE 
PLASTIC SEALING 
COMPOUND (lYP.} 

MANHOLE RISER .,._____ OD + 6" ___ _, 

SEE S-501.1 FOR RISER 
& TOP SECTIONS 

SUITABLE SUBGRADE, 
SEE NO'IE 8.9 

GRANULAR BEDDING MATERIAL, 
SEE NO'IE 8.10 

2" 

SECTION 

PLAN 

SECTION 

CAST -IN-PLACE MANHOLE BASE 
(FOR SAN. (TYPE A) MH & STM. (TYPE C) MH) 

NO SCALE 

SHIPLAP 
JOINT 
(S-401) T i---------,ll)u--------i 

!; ~ 

VA IES •·. t---.-__,, 
TO 48" 

8" MIN. 

6" MIN. 

SUITABLE SUBGRADE, 
SEE NO'IE 8.9 

SEE S-501.1 FOR RISER 
& TOP SECTIONS 

WELDED WIRE 
REINFORCING AS PER 
ASTM C-478 

GRANULAR BEDDING MATERIAL, 
SEE NO'IE 8.10 

SECTION 

TYP. DOWEL 

I 

I 

CAST-IN-PLACE MANHOLE BASE NOTES: 

8.1 MANHOLE RISER MINIMUM DIAMETER SHALL CONFORM TO TABL£ 6, S-501.1. 

8.2 GROUTED FLOW CHANNELS AND INVERTS MAY BE FORMED BY SHAPING WITH LEAN CONCRETE (f~=2000 PSI MIN.), ALL OTHER CONCRETE SHALL 
BE MIN. f1c=4500 PSI. 

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

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

8.5 REINFORCING IS REQUIRED FOR ALL MANHOLE BASES. 

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

8.7 FOR SANITARY SEWERS, IF !1~18", AN OUTSIDE DROP MANHOLE IS REQUIRED (S-530). 
8.8 SHIPLAP JOINTS ON MANHOLE BARREL RISER SHALL CONFORM TO DIVISION STANDARDS AND SPECIFICATIONS (S-401). 

8.9 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. 

8.10 GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM DRY DENSllY IN ACCORDANCE WITH AASHTO T-180. 

8.11 ALL PIPE OPENINGS SHALL BE CONSTRUCTED WITH AN APPROVED FLEXIBLE WEDGE-lYPE 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 CllY (S-550). 

8.12 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. 

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

NHOLE BASE NOTES: 

SLAB SHALL BE POURED 
ALLY WITH BOTTOM RISER SECTION. 

ANHOLE BASES SHALL FIT THE 
AND LOCATIONS FOR WHICH THEY ARE INTENDED 

NY FIELD MODIFICATIONS. ANY MANHOLE BASE 
UIRES FIELD CUTllNG OR MODIFICATION IN ORDER 

LOCATIONS INTENDED SHALL BE REJECTED BY 
ND REMOVED AND REPLACED BY THE 
R AT NO COST TO THE CITY. 
ED FLEXIBLE BOOT TYPE SLEEVE MAY ALSO BE 
PRECAST INSTALLATIONS. 
ANHOLES CANNOT BE SHIPPED PRIOR TO 5 DAYS 
NG, AND CANNOT BE INSTALLED PRIOR TO 7 
CASTING. 

CTIONS INTO BLIND CORE WITHOUT BOOT, SEE 
CONNECTOR PIPE INTO WALL, S-450. 

f1c = 45
fy= 60

S502. 
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GROUND 
ELEVATION 

FEXIBLE PLASTIC 
SEALING COMPOUND 
(ALL AROUND) 

TOP OF 
BOTTOM SLAB 

-.. 
'¢ MH RISE 

.. . . • 

y 
(20' MAX) 

STD. MH STEPS & 
TOE POCKETS @ 12" 
(S-504,2) 

IF MONOLITHIC POUR, 
STUB STEEL FOR LAP. 

ELEVATION 

... 
t ..__ ....... _ - - - - - _...,...._...__, 

PIPE SIZE A B C 
42" 4' - 6" 3' - 4" 4' - 2" 
48" 5' - 1" 3' - 6" 4' - 2" 
54" 5' - 8" 3' - 8" 4' - 2" 
60" 6' - 3" 3' - 10" 4' - 2" 
66" 6' - 10· 4' - o" 4' - 2" 
72" 7' - 5" 4' - 2" 4' - 2" 
78" 8' - o" 4' - 4" 4' - 2" 

STRUCTURE PLAN VIEW  - 30° BEND 
NO SCALE 

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

PIPE SIZE A B C 
42" 4' - 6" 3' - 6" 3' - Q" 

48" 5' - 1" 3' - 9" 3' - o" 
54" 5' - 8" 4' - Q" 3' - Q" 

60" 6' - 3" 4' - 3• 3' - o" 
66" 6' - 10" 4' - 6" 3' - o" 
72" 7' - 5" 4' - 9• 3' - o· 
78" 8' - o· 5' - Q" 3' - o" 

STRUCTURE PLAN VIEW  - 45° BEND 
NO SCALE 

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

#S'S 
(F~R 
#6 S
(FOR 

20') 

... 
1-4: · .. ,.. · , ... ·,, .: ; .. 1 " 

. - · @ 12" E.W.,E.F. 
Y < !4') ...-... ~-. ---~ o" 

: -> . 
 @ 12 E.W.,E.F. 

14's. Y s. 20') ----+:1, 7·. ~: 

i , . • • 

.. . • . 

.. . .. 

w ' : 
~,,,. :_.· :: .. . 

2" CLR. 
(lYP.) 

1 " 

DO NOT BEND BAR. BEND 
SHOWN FOR DEPICTION 
PURPOSES ONLY. (lYP.) 

SECTION - TYPICAL WALL
NO SCALE 

#S'S @ 12" E.W., E.F. (FOR Y < 14') 
#6'S @ 12" E.W., E.F. (FOR 14' > Y < PLAN 

NO SCALE 

I 

I 

TYPE P MANHOLE NOTES: 

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. 

10.2 FOR 'Y' DEPTH OVER 20' SHOP DRAWINGS ALONG WITH CALCULATIONS FOR DESIGN OF WALLS, 
TOP AND BASE SLAB SHALL BE SUBMITTED FOR APPROVAL. 

10.3 SET TOP SLAB lYPE B ELEVATION NO MORE THAN 12"± BELOW FINISHED GRADE I.E. ALLOW 
ENOUGH COVER TO ADD MH RINGS AND COVER. 

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. 

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% . 

10.6 LEAN CONCRETE FILL SHALL HAVE A 28 DAY STRENGTH OF 2000 PSI. (lYPE II CEMENT). 

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 
SLAB.) REINFORCING BARS WILL BE SPLICED ONLY AT LOCATIONS SHOWN AND DETAILED ON THE 
DRAWINGS. BARS WILL BE WIRE-TIED, NO TACK WELDING WILL BE PERMITTED. 

10.8 ALL STRUCTURES SHALL BE BENCHED TO TOP OF PIPE. 

10.9 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 31 23 16.16 OF THE WCPM 
STANDARD CONSTRUCTION SPECIFICATIONS. 

10.10 GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM DRY DENSllY IN 
ACCORDANCE WITH MSHTO T-180 

10.11 STRUCTURE WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS 
AGAINST EARTH IS NOT PERMITTED. 

10.12 LATERAL SUPPORT SHALL BE PROVIDED AND MAINTAINED FOR WALLS DURING BACKFILLING 
OPERATIONS. 

10.13 MAX LATERAL SHALL BE 24" OR SMALLER. IF LARGER, A SPECIAL STRUCTURAL DESIGN IS 
REQUIRED. SEE S-616.3 FOR PENETRATION DETAIL. 

10.14 SEE S-504.2 FOR REINFORCEMENT DETAILS. 

LEGEND 
D= INSIDE DIAMETER OF PIPE 
X= DEPTH OF MANHOLE RISER 
Y= TOTAL DEPTH OF MANHOLE 
E.F.= EACH FACE 
E.W.= EACH WAY 

S504-1.dw 
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----
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OPPOSED LATERALS 
NO SCALE 

YPICAL STEP PLACEMENT 

 SLIGHT ANGLE 
NO SCALE

 ANGLED LATERALS 
NO SCALE

 THROUGH PIPE - TWO LATERALS
NO SCALE 

CURVED DEFL

¢ = i 
30'< ~<90' 

 INTERMEDIATE ANGLE
NO SCALE 

ECTOR REQUIRED 

E --

9) = 45' 
~ = 90' 

 SHARP ANGLE
NO SCALE 

 THROUGH PIPE
NO SCALE 

 THROUGH PIPE - ONE LATERAL
NO SCALE 

i,,· 

IDEAL MH CHANNEL SECTION 
NO SCALE 

T
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S-

52
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CHANNELIZATION NOTES: 

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

12.2 FOR EXCESSIVE ELEVATION DIFFERENCE BETWEEN INVERTS, ETC. SPECIAL 
BASE/CHANNEL DETAILS SHALL BE SHOWN ON PLANS. 

12.3 CHANNELIZATION DETAILS & STEP PLACEMENT TYPICAL FOR BOTH STORM AND 
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. 

12.5 FOR SANITARY SEWER, VERTICAL DROPS IN EXCESS OF 18" REQUIRE AN 
OUTSIDE DROP. SEE S-530. 

DRAWN BY: 

KRC 
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DIMENSIONS (NOMINAL) A B yd 

PIPE DIAMETER (INCHES) 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 

Ya 
8 10 12 16 

18 18 22 28 

TABLE 9.  MINIMUM DROP DIMENSIONS FOR PVC PIPE 

C900 

BEDDING MATERIAL 

ENCASEMENT LIMITS 

ENCASEMENT 

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

WYE FITTING 

REINFORCED MANHOLE 
BASE (EXTENDED) 

WALL OF MANHOLE BARREL 
SECTION 

SEAL 

INVERT IN 
(REFER TO PROJECT) 

CLASS D CONCRETE 

BENCH 

DROP INVERT 

.. 

d 
(VARIES) 

DEEP DROP 

BEDDING 
MATERIAL 

C900 

STD. 45' CUT 
CURVE SECTION 

WALL OF MANHOLE 
BARREL SECTION 

SEAL 

BENCH 

R TO PROJECT) 
~:{'~ 

SHALLOW DROP

 MANHOLE OUTSIDE DROP 
FOR PIPE DIAMETER LESS THAN 18" 

NO SCALE 

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 C900 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. 

8530. 
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GASKET FINGERS SHALL POINT 
TOWARD OUTER MH WALL 

STAINLESS STEEL CLAMP 

GASKET 

J 
-----------1.6"-----------

MH WATER STOP GASKET 

OUTER MH WALL 

PIPE 

INNER MH WALL 

LINK-SEAL 
GASKET, OR APPROVED EQUAL 

MH INVERT 

}Jf~!:t{t CONCRETE FILL 

111Ji1~rtlii~!l 
PRECAST MH BASE 

 PRECAST MANHOLE CONNECTION DETAILS FOR ANY TYPE OF PIPE 
NO SCALE 

OUTER MH WALL 

MH WATER STOP GASKET 

t-

PRECAST MH SECTIONS 

INNER MH WALL 

FLEXIBLE PLASTIC SEALING COMPOUND 
(ALL AROUND BENCH) 

MH BENCH 

PLASTIC PIPE 

RUBBER 

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. 

8550. 

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

DRAWN BY: 

DESIGNED BY: 

APPROVED BY: 

DRAWING NAME: 

DATE: 

SHEET NO.: 



NO. 16 GRATE & 
FRAME (S----718) 

PAVEMENT 

3'-10· 

2·-0· 6" 

2'----6" 

a· 

· .... : 

. . 
.... : 

!'I 

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

2" CLR. (TYP.) 

CURB BOX BEAM 
ANCHOR BAR (FIELD 
BEND AT FRAME) 

3" CLR. (TYP.) 

#4 @ 6" (TYP.) 

8" (TYP.) 

<1 3" (TYP.) 

I . ~ 

RET( c' • 
~~~~~~~~ ~~<-,,~··•f•;~·•1 .--a.:. i:..:.i..,..: 7 

10" 
....._ ___ ......_ __________ :,_· -'-:: -----' _l 

@ 6" 

SECTION (TYPICAL, ALL SIZES) 
NO SCALE 

TOP OF CURB 

2'-0" 
TRANSITION 

8" 

Doo 
VARIES 

(12' -0" MAX.) 

CONSTRUCTION 
JOINT (TYP.) 

:: • :•: .. 
•. : :, --~· 
·:-· ... 

8" 

NO. 16 GRATE & FRAME 
(S----716) 

·:_ ·-~-•·: -~- 2% • 

(fYP.) : 

TOP OF CURB 

2'-0" 
TRANSITION 

3" CLR. (TYP.) 

8" 

#4 @ 6" (TYP.) 

BACKFILL AROUND 
STRUCTURE TO BE 
HAND TAMPED IN 6" 
LIFTS. (BACKFILL 
METHOD B) 

SECTION 
NO SCALE 

EXPANSION 
JOINT 

BACK OF 
CURB 

TOP OF CURB 

3" CLR (TYP.) -

fi_ ====-=-=-1-'=--::--=---=---=------"1-~----_-_-::, 

~ 2'-6" 

~,..· .. 
. . ~ . • .. . : ~ 

~--~--------, --~.---.,....,.....,...,....,...,.,....,....,_ .... 
·/ .. ~:.: • ·;.~ 

LIP OF 
GUTTER 

2'----0" 
TRANSITION 

(2) #5 FIELD BEND AND 
TERMINATE IN ADJACENT 
CURB AS SHOWN 

BACK OF 
SIDEWALK 

I.._ ___ EXPANSION 

3'----10" 

8" 2'----0" 
GUTTER 

JOINT 

1----------+----''------'--->--LIP OF 

#6!LJ@ 6" (TYP.) 
4'-2" 

2'----0" 
TRANSITION 

CONNECTOR PIPE 
SEE PIPE CONNECTION 
SCHEMATIC, S-616.2 

GUTTER 

PLAN 
NO SCALE 

I 

© , 

SINGLE NUMBER 16 INLET NOTES: 

15.1 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. 

15.2 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. 

15.3 FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE. 

15.4 Sc = SLOPE OF CONNECTOR = 2% MIN. 

15.5 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). 

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

15.7 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. 

15.8 ALL SHALL CONFORM TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 9TH EDITION, 2020. 

15.9 NO FORMWORK SHALL WORK REMAIN INSIDE STRUCTURE WHEN COMPLETE. 

15.10 CONCRETE MIX FOR GUTTER AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH 
COOT STANDARD 601.04 ON STREETS WHERE MAGNESIUM CHLORIDE CHEMICAL DEICERS ARE APPLIED. REFER TO WCPM STANDARD CONSTRUCTION 
SPECIFICATIONS SECTION 33 05 50 FOR REQUIREMENTS FOR SULFATE RESISTANCE IN CONCRETE EXPOSED TO EARTH. 

15.11 SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE DETAILED IN DRAWINGS. 

15.12 INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED. 

15.13 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 AIR ENTRAINED 5% TO 8%. F'C = 28 DAY COMPRESSIVE STRENGTH REQUIREMENT FOR MIX DESIGN, FIELD ACCEPTANCE. 

15.14 FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE. 

15.15 NO CORNER PENETRATIONS ON STRUCTURE. 

15.16 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50----2.2 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT 
SPECIFICATIONS SHALL BE CONSIDERED NON-COMPLIANT. 

15.17 SEE S----618.2 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL. 

15.18 REFER TO ''TRANSPORTATION STANDARDS AND DETAILS FOR THE ENGINEERING DIVISION" FOR ADJACENT ROADWAY AND SIDEWALK DESIGN CRITERIA. 

S616-1.dw 

----

----

DRAWN BY: 

DESIGNED BY: 

APPROVED BY: 

DRAWING NAME: 

DATE: 

SHEET NO.: 

APRIL 2026 
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6"(1YP.) 

2'-0" 
TRANSITION 

(TYP.) 

6" (TYP.) 

*NO. 16 GRATE & FRAME 
(S-716) 

~ 
VARIES 

(12'-0" MAX.) 

10· 
I 

SUITABLE SUBGRADE 
(SEE NOTE 15.2, S-616.1) 

5" 

.. ' 
' ·-

)). 

7'-1" 

CONNECTOR PIPE 

*ADJ. CURB BOX 
(S-716) 

2" 

TOP OF 
CURB 
(TYP.) 

#6!LJ@ 6" (TYP.) 
3'-4" 

LEAN CONCRETE FIL 

#6_j!@ 6"(TYP.) 

#6!LJ @6" 
3'-8" 

3" TYP. 
3'-4" 

#4@ 6" 

8'-11" 

SECTION 
NO SCALE 

W5x16 W SHAPE 
(GALVANIZED) 

5" 

DETAIL - FRAME PLACEMENT 
ON SUPPORT RAIL (TYP.) 
NO SCALE 

5/8" HEX 

ADJ. CURB BOX 
(S-716) 

NUT :;;;F=tr.r.,~+---+-+-Fil-
5/8" X 7" 

BOLT 

W5x16 W SHAPE 
(GALVANIZED) 

CURB BOX FRAME 
(S-716) 

DETAIL - PLACEMENT OF ADJ. CURB 
BOX ON SUPPORT RAIL (TYP.) 
NO SCALE 

S616-2.dw 

----

----

DRAWN BY: 

DESIGNED BY: 

APPROVED BY: 

DRAWING NAME: 

DATE: 

APRIL 2026 
EET NO.: 

16 
SH

ASP/JDMT 

( 4) #5x(D+ 18,,) @ 45• EXTRA 
"FRONT AND BACK"-TYPE 

CONNECTIONS, ONLY ---=-~ 

-;·--.~-.:- -,'.- :-·: - ...... ___ '--' 
·,.: ~ .. : ...... •. 
-~ .•• ·. •·. •.: 

MIN. 3" CLR. 

n20• MIN. LAP 

(2) #6--@- ,D= O.D.+6" (RCP) 
O.D.+8" (FLEXIBLE) 

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

DETAIL - REBAR PLACEMENT AROUND CONNECTOR PIPE 
NO SCALE

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

INVERT OUT 

10· 

DETAIL - CONNECTOR OUTLET 
NO SCALE 

FRONT AND BACK 
~-24" MAX ID. 

ENDS SKEWED: 
MAX. 12" ¢ - RCP* 

MAX. 15" ¢ - FLEXIBLE* 

~..--...-=----+-- 1,_0,, MIN. 6" MIN. (TYP.) 

ENDS PERPENDICULAR: 
MAX. 15" ¢ - RCP 
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 

GEOMETRY. 

EXPANSION JOINT -

2'-0" 
TRANSITION 
LIP OF GUTTER 

CONNECTOR PIPE 
SEE PIPE CONNECTION SCHEMATIC, 

THIS SHEET 

BACK OF WALK 

EXPANSION JOINT 
8'-5" 

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

#4 @ 6"(TYP.) I 

W5x 16 W SHAPE 
3'-6" LONG 
(GALVANIZED) • • 

1,r;~ 

J (2) #5 (El, FIELD BEND 
- AND TERMINATE IN 

ADJACENT CURB AS SHOWN 

-TOP OF CURB 

7" 

2'-0" 
GUTTER ................... ..,.,...-.....,......,,..,....., _____ ...,..._,........, 

I . 2· -a· . I 
TRANSITION 

#6 ~!@6" 
3'-8" 

6" VERTICAL CURB AND GUTTER COMBINATION CURB GUTTER AND SIDEWALK 

l 

E9 

e3 
DOUBLE NUMBER 16 INLET NOTES: 

16.1 SEE DETAIL SPECIFICATIONS SECTION 33 05 50-2.2 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 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. 

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

* 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. 

E9 

~ I 
1:3 
z 
E 
~u :: 

PLAN 
NO SCALE 
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BACK OF WALK 

CURB BOX BEAM ANCHOR BAR lt. (SEE TABLE 10) 
(1YP. 2 PER CURB BOX) ___ _ 

I 
la (SEE TABLE 10) 

~SIDEWALK__,,., 
8" ADDITIONAL 

SPECIFIED 
BACK OF CURB #4=iJ@ 6" 

8" ,,, 

(TYP. INT. WALLS) 
4 1/2" 

,:" • ·-•A•. 

Y-1 I•-, 
I l,___ __ W_5_x1_6_ 

•. 3' -6" LONG •· 

1~t;N~XP. ;. ··.. 11 (1YP.) ·:\ 

~l~TT0~-~=~1...,._~--_--'llw:::~+!,·~··"'i::_·.: ..... • .... -:.:....~-~;t~=}~~}~Sj ~~,::;._,;i,:~t-:;,;_-::~_::;~:r..,;.~-._.:~:-..,. .. ~~-:=_. ':--'.•""'.·-'";=.=-·.,.,,: '.41.:~~:,::·:....· ;:;;.;,· ,::...·...,./,;_·~:....-":'-'*~ ...... -.:....,·~·: _·-=·~;:·_ •• ~·~-: .,_;,;,;_,l-.·'.i'!'=•_:.:.··t;,,;;,=ii=.,;j 

TRANSITION #6x7'-2"@ 6" SPLICED WITH WALL 
HORIZONTAL REINFORCEMENT (1YP.) 

CONNECTOR PIPE (MULTIPLE INLETS ONLY) 
SEE PIPE CONNECTION SCHEMATIC, 

S-616.2 

STATION POINT AT MIDPOINT OF INLET ALONG 
FLOWLINE (1YP. EA BAY FOR MULTIPLE INLETS). 

8" 

2'-0" 

TRANSITION 

EXPANSION 
JOINT 

(2) #5 (E) , FIELD BEND 
AND TERMINATE IN 
ADJACENT CURB AS SHOWN 

7" 

lj_ 3'-10"~

2'-0" 

LIP OF 
GUTTER 

6" VERTICAL CURB AND GUTTER COMBINATION CURB GUTTER AND SIDEWALK 
PLAN 

INLET CONFIGURATION I. OR 1M INLET LENGTH ■ Eis OR E'y TOTAL BOTTOM SLAB LENGTH 

TRIPLE NO. 16 10'-11· 12'-9" 

NO. 16 3-3-2 10'-11", 10·-11", 7'-1" 32'-1" 
(EXAMPLE CONFIGURATION) 

NO. 16 
{CONFIGURATION TEMPLATE) .....k....,.....k....,k =3"+8" +Ls+B"+Ls+B"+Ls+8"+3" 

■ MAX. BOTTOM SLAB LENGTH = 75' -0" 

TABLE 10. NO. 16 TOTAL INLET LENGTH 

S61"'3.d 

---

----

DRAWN BY: 

DESIGNED BY: 

APPROVED BY: 

DRAWING NAME: 

DATE: 

SHEET NO.: 

ASP/JDMT 

APRIL 2026 

2'-0" 

(SEE TABLE 10) 

2'-0" 
TRANSITION 8" la (SEE TABLE 10) 8" ADDITONAL INLET 8" TRANSITION 

TOP OF CURB 

6" 

f]_ 

* NO. 16 GRATE & -+--­
FRAME {S-716) 

10" 

CONNECTOR PIPE 

GRATE f]_ 

:: . • 

W5x16 
3' 9"• 

ADJUSTABLE CURB BOX 
{S-716) 

FLOW DIRECTION 

GROUT 

3'-7"• 

10' 11" .... -------------~+-'-~---------

#61LJ@ 6" 
3'-4" 

·-.::·0 ·:•'.:··'.·;"·iLEAN CO'N'C.' :'·· 
. . ... 

5" CLR. 2' -O"(H)X2' -6"(L) 
BLOCKOUT AREA (MULTIPLE 

BAY INLET ONLY) 

E's (SEE TABLE 10) 

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

BAYS (WHERE 
SPECIFIED, 10'-11", 
MAX PER BAY) 

f]_ 

•"": · .. · .· •.· 

L----i--, f]_ 

=i!@ 6" (TYP.) 
3'-8" 

#6_J1@ 6" (TYP.) 
3'-8" 

SUITABLE SUBGRADE 
- (SEE NOTE 15.2, 

S-616.1) 

SECTION 
NO SCALE 

INTERIOR WALL 
BLOCKOUT AREA 

WALL REINFORCEMENT 
(1YP.) 

BOTTOM SLAB 
REINFORCEMENT 

DETAIL - TYPICAL INTERIOR WALL BLOCK-OUT 
NO SCALE 

I 

Lt. 

 

TRIPLE NUMBER 16 INLET NOTES: 

17.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50-2.2 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. 

NO SCALE 
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S616-V.d 

----

APD 
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18 

DRAWN BY: 

DESIGNED BY: 

APPROVED BY: 

DRAWING NAME: 

DATE: 

SHEET NO.: 

8" 

41 (SEE TABLE 10v) 

ls (SEE TABLE 10v) 

NO. 16 VANE GRATE 
(S-716) 

8" 

ADDITIONAL 

INLET BAYS 
WHERE SPECIFIED 

(10'-8' MAX 
PER BAY) 

i,..-,.,.,,.....,,,..,.__ 

3'-6' * 3'-8" * 3'-6" * 
.. 4!'· __________________________________ ___,_ 

.... 
• 

10'-8" 3" CLR. 

..... 
(TYP.) 

3" CLR. 

(TYP.) 

#4 @ 6" (TYP, INT WALLS, TRIM AT 
BLOCK OUT) 4 @ 6"-' (TYP.) 

[ur VARIES 

(12'-0' MAX.) 

10" 

3" 
TYP. 

I 

CLR. 

CONNECTOR 
PIPE 

2'-0"(H)x1'-11 "(L) BLOCKOUT AREA (MULTIPLE BAY INLET 
ONLY) 

6 LJ!@ 6" 
2'-9" 

SLOPE = 2% 

. ·~ . • .. • ., .. 

#6 _J!@ 6"-' 
3'-8" 

. -1 (TYP.) 
', . 7 

' --~ 
·._·::-~ -~ ~ 

SECTION 
NO SCALE 

INLET CONFIGURATION la OR ~ INLET LENGTH 

TRIPLE NO. 16 VALLEY 10'-8" 

NO. 16 VALLEY 3-3-2 10'-a", 10'-a", 7'-o" 
(EXAMPLE CONFIGURATION) 
~O. 16 VALLEY __ - __ -_ -1..-, -1..-, !.ii (CONFIGURATION TEMPLATE) 
■ MAX. BOTTOM SLAB LENGTH = 75'-0" 

lll£s OR E'y TOTAL BOTTOM SLAB LENGTH 

12'-6" 

31'-6" 

=3" +8" +L.+8" +L.+8" +L.+8" +3" 

TABLE 10v. NO. 16 VALLEY TOTAL INLET LENGTH 

NO. 16 
VANE 

GRATE 
{S-716) 

CLR. 

._,i. •' 

GROUT 

P

~ -1 _3_'-~-· -
3" CL

SINGLE NO. 16 VALLEY INLET 
NO SCALE 

NO. 16 
VANE GRATE 

(S-716) 

VEMENT 

~ 

3'-6"* 3'-6"* 
,--------i----------~ ·: 

R. (TYP.) 

" (TYP.) 

7'-o" 

DOUBLE NO. 16 VALLEY INLET 
NO SCALE 

41 (SEE TABLE 10v) 

ADDITIONAL BAYS 
8" L. (SEE TABLE 10v) 8" WHEN SPECIFIED 8" 

rt==I~>-':' .. ,·. --. : -~➔;-:·~·:: ......... • __ -._ :_. _ ._ •• _;,d_~_·. :·~··--~·-♦-~-·~ ..... :_· ~ ... • ._ :_·. :~ ' -~-~~_·. _ ·:·_· ·_·_··_·~--·-l-._;_:·~·Q_ ·)- : • • : I _.-1 0 f 

3'-3" , ~ ~5x16 W SHAPE, 2-7 (~~~-- I I I I #4 =;J~@ 6 .. ..., • I• :~ .. I ~
'· : : -----i-t-t:: i--------:-(TY-P .~IN_T_. -W-A-LL--,S):-t-•-:. :;t-t------<,><i c->---t:-• r. ·'t-: 18 

◄ • I I I I I r- 1 
I I I I I • J · ·1 

•• • .f") ·• •· .- f' • - v.d .I J •· ·• I • i .•• ··• ·•.· · . ·• • f- .- ~ ;-: - .-:- ·~ •. • 1 
8" .• ·· b.· .-.4_· ·--~ .... ~~ .. - ~ ,."'·.· : :. -- ~ _. ": -• • .•·:-.d.; : l!I ~ -- • ·• -~_:·:t •· •.· • .. , 

~------ ~~•- ·~ ···-·_ .. ~. _·...,'A ... • -~---· ........ v.'. ... • _. __ ··~~--~-----------~-Q--~------~~- -· _ ... · ·---~ - ----'- ___: - - :..........:... -~ 

t 'Ji I (/ \.___ STATION POINT AT MIDPOINT l 
CONNECTOR PIPE ~ I 8 J OF INLET ALONG FLOWLINE #6x7' -2" @ 6" SPLICED W/ 

SEE PIPE CONNECTION -----21 c ~ .... (TYP. EA BAY FOR MULTIPLE WALL HORIZONTAL 
SCHEMATIC, S-616.2 ......_ __ ,-I--~ INLETS). REINFORCEMENT (TYP.) 

(MULTIPLE INLETS ONLY) 

~ #6:J_. ~@ 6"-' 
3 8 

(TYP.) 
PLAN 
NO SCALE 

2· 
CLR. 

i 

GROUT 

3'-3" 

8" 1·-11" 8" 

A

3" 

W5X16 
4 •· 2'-7" LONG 4 

•: (DOUBLE AND .. 
TRIPLE INLETS 
ONLY) ... 

~ ·•4 . . 

~· 
I \ 3• 

I (TYP.) 

Ii 
10" 

• 
6LJJ@ 6"• T 
2'-9,10 

SECTION 
NO SCALE

2·-0· 

--'---r"-+-+.-....,...,....,....,.........,.,"""f!::b..-BQTTOM 

1'-11" 

SLAB 
REINFORCEMENT 

DETAIL-TYPICAL INTERIOR 
WALL BLOCK-OUT 
NO SCALE 

A

 

8

NUMBER 16 VALLEY INLET NOTES: 

18.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50-2.2 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAILS WITHOUT SPECIFICATIONS SHALL BE CONSIDERED 
NON-COMPLIANT. 

18.2 SEE GENERAL NOTES ON S-616.1 

18.3 SEE STANDARD DETAIL S-716 FOR FRAME AND GRATE DETAILS. 

18.4 SEE STANDARD DETAIL S-616. 1 FOR ADDITIONAL STRUCTURE AND BACKFILL NOTES. 

* 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 
MANUFACTURED FOR THE DIMENSIONS CALLED OUT ON THIS SHEET. 
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CUR
E (

" CL

 #5
SEE 

OX 
 BA
T F

R. (

 6" 

(TY

0" 
E 
M 

B BOX & 
S-716) 

R. (TYP.) 

 (FIELD 
PLAN) 

BEAM 
R (FIELD 

RAME) 

(4) #4 
EQ SPA 

(4) #7 .......... , 
EQ SPA TYP.) 

l_ 2" CLR 

(TYP.) 

P.) 

(1YP.) 

• . :. 1. 

._ ... · .. .. 

·•:· .. --~. :: • . • ... 4 

BEAM REINFORCEMENT DETAIL 
NO SCALE 

SECTION 
NO SCALE 

NO. 16 GRATE & 
FRAME (S-716) 

PAVEMENT 

12" 
7 /8" ==- 3" CLR.,...-J 

t 

3'-10" 

2'-0" 

J @ 6" 
10· 

ADJ. 
FRAM

l.a:z::r.::,"--il _J 
2

(2) @
BEND, 

CURB B
ANCHOR
BEND ANSTRUCTION JOINT 

P.) 2'-6" 3" CL

#5 j"@ 6" 

#5 @ 6" (TYP.)* --------~Ii. •·, . 
8" (TYP.) --i-1+-o-1 2% ·.4 

Pj_ •. 
~~~ -1-~ ~ -EA~tt ~c.·: • . : . 1 · 

-(f!~-t;i::;"•f''~• ,, -~;'. ONCRETE ; I 

.-........ _L...&.J.+-,~=-~ """"'-'""'-' . ..... r,~,......_ ..-;::...;..;..· •. ....;,.._ ..;;..._. ;;J..·1-"'· "----'-'-,-;_. 
. ~-. - • . - :.. . ., ... . . ~. .. . . 

1[_ '·... :.~-- • .. :;.;_ .. ··. ~·-· :.·~ : ... >-
3" CLR. (TYP.) 

#4 @ 6" (TYP.)* 

#5 @

3" 

1'-
EDG
BEA

SECTION (TYPICAL, ALL SIZES) 
NO SCALE 

*FOR DOUBLE AND TRIPLE INLETS ONLY. 

 

6" 

Ii. 
8" 

2" 

EXPANSION 
JOINT 

2'-0" 

TRANSITION 

CONSTRUCTION JOINT 
Doo (TYP.) 

VARIES 
(12' -0" MAX.) 3" CLR. 

I 
CONNECTOR 

PIPE I 
-r 

10" 

~ 
CONSTRUCTION 

JOINT (TYP.) 

I 

. . 
~ ..... 

\ 
\ 
\ 
I 
I 

4'-8" 

TOP OF ADJUSTABLE 
CURB BOX 
(S-716) 

◄ FLOW DIRECTION 

EXPANSION 
JOINT 

NO. 16 GRATE & FRAME .r_. _··.: 
(S-716) • _. '· ·,__ __ 2'_-_o•_· ___ 

#6U@ 6" 
, , 4-4" 

(9 

SUITABLE SUBGRADE 

5,_2• (SEE NOTE 15.2) 

TOP OF CURB 

2" 

SECTION 
NO SCALE 

EXPANSION 
JOINT 

CONTRACTION JOINT 

8" (TYP.) 

(2) #5 lEl, FIELD BEND 
AND TER~NATE IN ADJACENT 
CURB AS SHOWN 

BACK OF 
SIDEWALK 

EXPANSION 
BACK OF • -• .:. ·.,_ .·, · JOINT 

CURB • • - • • • -· • 
~------~--- .... :.- ·~·-:; _. ·• •. ;:-••·:·····.~~~-.: ~-. ..:~ ,·: 't\."~:-•. ~:-= > ~< :., 1'-2" 

LIP OF 
GUTTER 

CONNECTOR PIPE 
SEE PIPE CONNECTION 
SCHEMATIC, S-616M.3 

2'-0" 

TRANSITION 

2'-6" 

?;TATION POINT AT 
MIDPOINT OF INLET 
ALONG FLOWLINE 

,-..____,,__ __ 3' -4" -----..--~·-.,.·~·c- 8" (TYP.) - ., . 

;~: ~ ., "i 
.. . • 

7" 
---1----fl 

3'-10" -y 

2'-0" 
GUTTER 

....... ~--------~ -1 :. ,:' •• 

~-:.:··i~·-.;~-::~·•/: ;:·•·;.~~:_: ;_ ~ ~.->·~·~:-.:-_ ]::•·~ ~,:_1------0--~--~--LIP OF 
: , · :'., ·.- .-·•. ·.-.• · . •. GUTTER 

4'-8" 

SEE SECTION A 
& B FOR 
REINFORCEMENT 

2'-0" 

TRANSITION 

PLAN 
NO SCALE 

I 
I 
I 
§ 
I 

I

g 
1---1 ........... _.__.__.___. ........... --1 

E9 
SINGLE NUMBER 16M INLET NOTES: 

19.1 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. 

19.2 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. 

19.3 FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE. 

19.4 Sc = SLOPE OF CONNECTOR = 2% MIN. 

19.5 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) . 

19.6 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 

19.7 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. 

19.8 ALL SHALL CONFORM TO MSHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 9TH EDITION, 2020. 

19.9 NO FORMWORK SHALL REMAIN INSIDE STRUCTURE WHEN COMPLETE. 

19.10 CONCRETE MIX FOR GUTTER AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH COOT STANDARD 
601.04 ON STREETS WHERE MAGNESIUM CHLORIDE CHEMICAL DEICERS ARE APPLIED. REFER TO WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50 
FOR REQUIREMENTS FOR SULFATE RESISTANCE IN CONCRETE EXPOSED TO EARTH. 

19.11 SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE DETAILED IN DRAWINGS, OR AS APPROVED BY THE ENGINEER. 

19.12 INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED. 

19.13 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 AIR ENTRAINED 5% TO 8%. F'C = 28 DAY COMPRESSIVE STRENGTH REQUIREMENT FOR MIX DESIGN, FIELD ACCEPTANCE. 

19.14 FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE. 

19.15 NO CORNER PENETRATIONS ON STRUCTURE. 

19.16 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50-2.2 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT 
SPECIFICATIONS SHALL BE CONSIDERED NON-COMPLIANT. 

19.17 SEE S-616M.3 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL. 

19.18 REFER TO ''TRANSPORTATION STANDARDS AND DETAILS FOR THE ENGINEERING DIVISION" FOR ADJACENT ROADWAY AND SIDEWALK DESIGN CRITERIA. 

19.19 PROVIDE FLEXIBLE BOOTED CONNECTIONS IN ACCORDANCE WITH 33 05 50-3.1 J. 

19.20 TYPE 16 MODIFIED DETAILS (S-616M.1, S-616M.2, S-616M.3, S-616M.V) SHALL ONLY BE USED WHEN STANDARD TYPE 16 INLETS CANNOT ACCOMMODATE THE 
MINIMUM REQUIRED PIPE SIZE. 
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n SEE TOP OF PIPE 
BELL FLUSH WITH 
INNER WALL (TYP.) 

BOTTOM SLAB 

BEAM

SECTION (TYPICAL, ALL SIZES) 
NO SCALE 

6" (lYP.) 

'i. 
8" 

2· 

VARIES 
(12'-0" MAX.) 

10· 

3" CLR 

EXPANSION 8" 
JOINT 

2'-0 11 

TRANSITION 

.. 

W5x16 W SHAPE 
(GALVANIZED) 

.. .II .... 

2% 
(lYP.) 

...,,,,_ 

#6 jLJ@ 6" 
SUITABLE SUBGRADE 

(SEE NOTE 15.2, S-616.1) 

8'-11" 

4'-4" 

TOP OF ADJUSTABLE 
CURB BOX (S-716) 

FLOW 
DIRECTION 

2'-0" 
TRANSITION 

TOP OF CURB 
(lYP.) 

EXPANSION 
JOINT 

4'-4", 
(2) #6 ~J@ 6" (lYP.) 

"' 

4'-4" 

=i2@ 6" (TYP.) 

BACKFILL AROUND STRUCTURE 
TO BE HAND TAMPED IN 6" 
LIFTS. (BACKFILL METHOD B) 

3" (TYP.) 

SECTION 
NO SCALE 

EXPANSION 
JOINT 

TOP OF CURB 

BACK OF CURB 

~2'-0" 

LIP OF GUTTER 

8" 

1 1/2" 

4 1/2" 

8" (lYP.) 

2'-6" 

4 . 
,; 

1'-8" 

... .,. 

W5x16 W SHAPE 
3'-6" LONG 
(GALVANIZED) 

A. 

7'-1· 

11 

11 

EXPANSION 
JOINT 

.• . . 

STATION POINT AT 
MIDPOINT OF INLET 
ALONG FLOWLINE 

.. 
.. . .., 

8" 

" 

BACK OF 
SIDEWALK 

(2) #5 <EJ, FIELD BEND 
AND TER't;TI'NATE IN ADJACENT 
CURB AS SHOWN 

EXPANSION 
JOINT 

2'-0" 
GUTTER 

1------1------''-----''----- LIP OF 
GUTTER 

CONNECTOR PIPE 
SEE PIPE CONNECTION 
SCHEMATIC, S-616M.3 

L ,._,. ----------------8-._-5•~--------------- 2·-0 .. 
TRANSITION TRANSITION 

--{ ----------------------
6" VERTICAL CURB AND GUTTER 

COMBINATION CURB GUTTER AND SIDEWALK 

PLAN 
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5/8" HEX NUT 

POCKET IN BACK 
WALL (FILL WITH 
PROVED GROUT) 

W5x16 W SHAPE 
(GALVANIZED) 

5" 

5/8" x 7" BOLT 

CURB BOX FRAME 
/ r"7"7T7""::,..... .-'11--1--(S-716) 

5" 

DETAIL - PLACEMENT OF ADJ. CURB 
BOX ON SUPPORT RAIL (TYP.) 
NO SCALE 

(9 
DETAIL - FRAME PLACEMENT 
ON SUPPORT RAIL (TYP.) 
NO SCALE 

I 
I 
I 
§ 
I 

I 

E9 

DOUBLE NUMBER 16M INLET NOTES: 

20.1 SEE DETAIL SPECIFICATIONS SECTION 33 05 50-2.2 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL 
WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON-COMPLIANT. 

20.2 SEE GENERAL NOTES ON S-616M.1. 

20.3 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. 

20.4 SEE S-616M.3 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL. 

* 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. 
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Ii. 

2" 

6" (lYP.) 

8" 

10·-11" 

TOP OF ADJUSTABLE 
CURB BOX (S-716) 

FLOW 
DIRECTION 

TOP OF CURB 
(TYP.) 

2" 

8"1i._j 

2'-0" 

T1-1------r~~~----------.!;:--l~~+---------~9'"------------\,!:s::l:-:,..---2-,_-0-.--""f'i~EXPANSION 

JOINT 
TRANSITION 

TRANSITION 

DEXT 
VARIES 

(12'-o" MAX.) 

10" 

j 3" CLR 

CONSTRUCTION 
JOINT (TYP.) 

\ 
\ 

3' - 7" 

W5x16 W SHAPE 
3'-6" LONG 
(GALVANIZED)(lYP.) 

3'-9" 3'-7" 

I SLOPE = 2% 

. :,.~ •:;c ,(?\f's'i-:⇒~¾tlf,,~1~~1:e~~~n ~¥;~~:l~*01.l~~*ifiliV~'.t~}~~;'fil~~~i~: : .. 
.... 
., . 4 ... 

. ., 

~ ◄ 
, ~ , SUITABLE SUBGRADE 

(SEE NOlE 15.2, S-616.1) 

.. : . ,4 • . ., "-<1 .· • ··., 
• _d .. 

., . 
" <I.·. 

#4@ 6" #6 JLJ@ 6" 
4'-4" 

12'-9" 

4'-4", 
(2) #6 ~."f @ 6" (TYP.) .., 

BACKFILL AROUND 
STRUCTURE TO BE HAND 
TAMPED IN 6" LIFTS. 
(BACKFILL METHOD B) 

SECTION 
NO SCALE 

'19) BACK OF y /SIDEWALK 
1--I ______________________ ___.__~_ 

10·-11· 8" 

V- SIDEWALK - i--1 

½" EXPANSION~ -8" {TYP.) y' EXPANSION 

TOP OF ~~1:;\' -1 1/2" G - " ., :.,Q· ~- J!OINT -------.. 

BACK OF CU-RB_\~ \+-\-'ln--+--r ___ 
4
_

1
_/

2
_"_---1J/d.:,..: __ ..,.. ____ • ., __ , ___ . _,..+,

1

_ . ..-i
1 
_. _~ ----~_., __ .. _·. - ~- -_-· _ .. __ ,_~._ ... _ · -.... : .... ~ ... -- .,._

1 

.. ..,·

1 

__ ., ____ ._.,_· --~ _.: ____ -_.,_. \ 1•~2• 

Ii. i T I . 14 . ; ---+---------tf-1--1 .... 1+-S-TA-TI-ON-PO-IN_T_A ___ T~--------++-1 -HI f-----(2-) -#5_®_.-F-IEL-D---lv A. ~ ~ r--.._ 
----t-t-r--'/. 2• _6• • ___J BEND AND 'it'RMINATE....... - .1 WARP r ------

.ci:::,... ~ __ I_J MIDPOINT OF INLET IN ADJACENT CURB -·d 3,_ 10,, 
~ 2, _ 0,, I 

1 1 
ALONG FLOWLINE 

1 1 
AS SHOWN • 

• "" f--- i-__ W5x16 W SHAPE ~--

~ I I I I 11 "-f ~;~;A~~~~)(lYP.) - ., •• 

---'--,.Jl..-----.... -1--,.=-..:::::..:::::.=-'-t-t-...-L ... • 

♦ TOP OF 
CURB 

7" 

rT)' 
2'-0" 

GUTTER a· 
(TYP.) J '" :';r-.... _ -----., ...... ....,....,----.,----1. '""-r--1..,.·· ...,•,.... -.,_"'"'· .- _ .. -_,..... -._- .-.. -. .,....,..._ -<i-.. ""'_: ""'""". -----~ -~-i--➔,. _- .... --_- .- __ - _-.,---_- .--'Cl ) .. 

LIP OF GUTTER - I - .L - ... - ., ----=- - . - · · - - - "' .. <I. ~ - - -.... d - :. ' · -
l LIP OF 

CONNECTOR PIPE 
SEE PIPE CONNECTION 
SCHEMATIC, 11·11S SHT. 

L~r .. ______________ _J ./ 

- I 

GUTTER 

,__ __ 2_·-_0_" ______________________ 12,_3 .. ___________________ _,_ ___ 2_·-_o_" __ _ 
TRANSITION TRANSITION 

---{ ----------------------
6" VERTICAL CURB AND GUTTER 

COMBINATION CURB GUTTER AND SIDEWALK 

PLAN 
NO SCALE 
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FRONT: ~-38"=MAX ID. 
BACK: ~-24"=MAX ID.-,--..._--.,. 

ENDS SKEWED: 
MAX. 18" l'l - RCP* 

MAX. 21" ¢ - FLEXIBLE* 

MAX. 30" 

ENDS PERPENDICULAR 
MAX. 24" (6 - RCP 

90' _J 
----------

MAX. 27" (6 - FLEXIBLE 

PIPE CONNECTION SCHEMATIC (NO. 16 INLET) 
THIS DIAGRAM IS PROVIDED FOR GENERAL GUIDANCE ONLY. THE 
DESIGNER IS RESPONSIBLE FOR VERIFYING PROJECT SPECIFIC 

GEOMETRY 

*ANGLED CONNECTIONS REQUIRE CITY APPROVAL 

(4) #5x(D+18") @ 45' EXTRA 
"FRONT AND BACK" - TYPE 

CONNECTIONS, ONLY 

MIN. 3" CLR. 

r"\20" MIN. LAP 

(2) #S:o• O.D. +6" (RCP) 
i t:7 ,ll 0.D. +8" (FLEXIBLE) 

O.D. 

"ENDS PERPENDICULAR" 
TYPE CONNECTIONS, ONLY 
SEE PIPE CONNECTION 
SCHEMATIC DETAIL (nilS SHT.) 

DETAIL - REBAR PLACEMENT AROUND CONNECTOR PIPE
NO SCALE 

I

/4\ 

TRIPLE NUMBER 16M INLET NOTES: 

21.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50-2.2 STORM INLETS 
FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE 
CONSIDERED NON-COMPLIANT . 

21.2 SEE GENERAL NOTES ON S-616M.1 

21.3 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. 

21.4 SEE THIS SHEET 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. 

 
T
R
I
P
L
E
 
N
U
M
B
E
R
 
1
6
 
M
O
D
I
F
I
E
D
 
I
N
L
E
T

 
S
-
6
1
6
M
.
3



lbr 
VARIES 

(12' -0" MAX.) 

10" 
t 

3" CLR] 

CONSTRUCTION 
JOINT (TYP.) 

-----------10'-8"-----------i 

0'. 0'. ' J ,1/hY~Y> ◄ 
\_ SUITABLE SUBGRADE 

(SEE NOTE 15.2, S-616.1) 

TOP OF ADJUSTABLE 
CURB BOX (S-716) 

-------------12'-6"-------------i 

SECTION 
NO SCALE 

8 

-1 1/2" :,":,:!:✓ 
BACK OF CURB""\\\ 14 

1/2" 

\ 
'i. 

t ~ 2'-0" 

! 
R/ 

IPE 

LIP OF GUTTE 

CONNECTOR P 
SEE PIPE CONNECT 
SCHEMATIC, S-616 

IONJ 
M.3 

t 1 I 

~ 

2·-0· 
TRANSITION 

~ 
10-8 

STATION POINT AT 

-8" (lYP.) /
MIDPOINT OF INLET 
ALONG FLOWLINE 

.. . . .. ~ . • . . ... --~ . 
; ~ . , . . . • •. ~--·•. \4/ .~- .... _ .. . .. . .. .•. .. • .. ~ ... · .• ... 

·•'• 

j . 
I I I I ''q 1·-11· 

~ 

I I I I I 
-·~ 

. .. . . : . ... -~: -. '-~· ..... .a,-: ..... .. .. .. • . + , . . .. ·• .. 
. . ~ 

.. '. ; .. ... _ .... •. C 

L+---f- -- -- -- -- -- -- J 
W5x16 w SHAPE _J 
21-711 LONG I (GALVANIZED)(TYP.) 

12'-Q" 

I 
8 

. ...... . . 
·.• 
' .. 

.. _, . 

i· 
: ,. 8" 

-'-, ., -
. . • (TYP.) 

:. .. 

3'-3" ..... 

COMBINATION CURB GUTTER AND SIDEWALK 

PLAN 

6" VERTICAL CURB AND GUTTER 

NO SCALE 

NO. 16 VANE 
GRATE (S-716) 

8" 
(TYP.) 

·.• ... 

3" CL

SINGLE NO. 16M VALLEY INLET 
NO SCALE 

NO. 16 VANE 
GRATE (S-716) 

,---+-----Ls-------< 

W5x16 
W SHAPE 

--"-1---3'-6"---i---3• -6"----
l-2~2!--1----- ·, ; : 

:·. ··; 
CONSTRUCTION -~ '. 

JOINT (TYP.) ,:· . •: 

. (TYP.)J 

" (TYP.)J 
► I 

,._-----7'-o"-------

DOUBLE NO. 16M VALLEY INLET
NO SCALE 

CONSTRUCTION 
JOINT (OPTIONAL) 

#5 @ 6" (TYP.)* 

#5 r·@ 6" 

1'-7" 

GRATE Ii. 

3'-3" 

1'-11· 8" (TYP.) 

ADJ. CURB BOX & 
FRAME (S-716) 

2" CLR. (TYP.) 

3" CLR. (TYP.) 

(

. -~: • -.~1 : ~. :· ••• : ....... :~_...-·:· . i-~:·. ~ 7 .. 
.. ' . . .•,.. - ,• ;;.. ... ·~ . ... .. •. 

3" CLR. (TYP.) 
#4 @ 6" (TYP.)* 

#6 Ji I@ 6" 
~4-
3'-6" 

*FOR DOUBLE AND TRIPLE VALLEY INLETS ONLY. 

SECTION (TYPICAL) 

(4) #4 
EQ SPA 

) #7 '--', 
EQ SPA 

• • 

• 
k" CLR 

(TYP.) 

BEAM REINFORCEMENT DETAIL 
NO SCALE 

1'-0" 
EDGE 
BEAM 

. .. ., -

SECTION
NO SCALE

R

8

4

NUMBER 16M VALLEY INLET NOTES: 

22.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50-2.2 STORM INLETS FOR MORE INFORMATION. USE OF 
THIS DETAILS WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON-COMPLIANT. 

22.2 SEE GENERAL NOTES ON S-616M.1 

22.3 SEE STANDARD DETAIL S-716 FOR FRAME AND GRATE DETAILS. 

22.4 SEE STANDARD DETAIL S-616M.1 FOR ADDITIONAL STRUCTURE AND BACKFILL NOTES. 

* 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 MANUFACTURED FOR THE DIMENSIONS CALLED OUT ON 
THIS SHEET. 
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INLET NO. MINIMUM* 
LENGTH DIMENSION OF CONNECTOR 

(le) RODS SIZE 
E"s Fs Ss (DIAMETER) 

6' 7'-10" 7'-4" 2'-0" 2 15" 
g' 10·-10" 10'-4" 1'-6" 3 18" 

12' 13'-10" 13'-4" 2'-0" 5 24" 
15' 16'-10" 16'-4" 1'-6" 6 24" 

TABLE 11A. NO. 14 SINGLE BAY INLET 

1 /2" EXPANSION JOINT 
(NOTE 19.5) 

BACK OF WALK 

_________ _,., (SEE TABLE 1181------------i 
8" 8" (lYP.) 

e--+--------18 (SEE TABLE 11A1-------.,........---+--ADDITIONAL 
SECOND MH OPENING REQUIRED FOR BAYS WHEN 

INLET DEPTH <3' OR L ~8'. SPECIFIED 
1/2" EXP. JOINT WHERE INLET 

ABUTS CONCRETE SIDEWALK 
(NOlE 19.5) 

,: : ~- ... : ~-:.. -~- .• .:·:, -~-

8" 

1/2" EXPANSION JOINT 
(NOlE 19.5) 

BACK OF WALK 

SIDEWALK 
(3'-11" 
SHOWN) J,1" 

OR 
2'-8" 

BACK OF 

~RB\ 

7 

I 
I 
I 

TOP OF 
CURB 

=1 

w- ==1 ~====t::::::::. _ ___::_...j_ __ --f_-----f 

TOP OF 
CURB 

WARP CURB 
FACE TO 
INLET 

lYP. 6" CURB 
& GUTTER 

3' TRANSITION 
SLOPE=1 "/FT. 

(EXIT) 

ANNEL 

EXPANSION 
INT (NOTE 19.5) 

LIP OF GUTTER 

STATION POINT AT MIDPOINT 
OF INLET ALONG FLOWLINE 
(lYP. EA. BAY FOR MULTIPLE 
BAY INLETS) 

CURB CONST. JOINT 
MULTIPLE BAYS ONLY 

FLOW DIRECTION 

2" (SINGLE BAY INLET ONLY) 
(CHANNEL SHALL BE CONTINUO 
FOR MULTIPLE BAY IN ETS) 

---~-----2· GUTTER_, .... l _____ ~v"-
TRANSITION TYP. COMB. CURB, 

3, TRANSITION GUTTER & SIDEWALK 

SLOPE = 
1"/FT 

(APPROACH) PLAN 
NO SCALE 

MH STEP 
(S-750) 

-1·-11·~ 
@ 5 1/2" 

#5 EXTRA ---..... 

4'-

,·Lo .. / I"'-. 

j #5x2'-9" ?7~ c,-Y" @ 45' - (7 

4" ~ 
'V ~-

#5 @ 5 1/2" NO. OF BARS 
VARIES W/DIMENSION F~ ( 

(TYP) VARIABLE 
_,f LENGTH #4. SEE 

// NOTE 197 

#4X3' -8" @ 8" (NO SPLICING) 

/
2) #5 EXTRA I I 

_ MULTIPLE BAY 
INLETS ONLY, TRIM 

,.,,.---#5x5' -9" ~ 45'1 AT MH OPENING) 

-:,.,) 
,:'5 EXTRA 

/v I 
/ 3 J BARS* 

" 
S-620.2 

" DET. J 
I 

i 
~
~
xi, 

-, 
0 z 

#5x3'-66y· 

~ '::( I'-
"~ FXTRA ·1 -I 

@ 45' , 
' ' 

2" (5) #6 @ 4"NOSE \_STEEL CHANNEL 2" 
8" " BARS CONT. 5X5'-9" @ 45' 

Ir= I ~N~ ~N~ (INSIDE DIMENS:N) • ~ D: ~ I =j i a 
ENGTH OF STEEL CHANNEL = (le OR lt.)+12" 

~ERALL LENGTH = DIMENSION (Fs OR 

~ 
SINGLE BAY INLET SHOWN. MULTIPLE BAY INLETS SHALL BE REINFORCED IDENTICALLY 
WITH #4 @ 8" LONG. BARS MADE CONTINUOUS ACROSS ALL SPANS. 

DETAIL - TOP SLAB - REINFORCEMENT 
NO SCALE 

 
 

TOTAL NO. INLET NO. MIN.* 
INTERIOR BAYS LENGTH DIMENSION OF CONNECTOR 
LENGTH 'N' (!ti) RODS SIZE 

(4NT) E"y FM St.t DIA. 

30' 
45' 

2 
3 

30'-8" 32'-6" 
46'-4" 48'-2" 

32'-o" 1'-6" 12 24" 
47'-8" 1'-6" 18 24" 

60' 4 62'-Q" 63'-10" 63'-4" 1'-6" 24 24" 
75' 5 77'-8" 79'-6" 79'-o" 1'-6" 30 24" 

* INDICATES MINIMUM SIZE CONNECTOR PIPE. ACTUAL SIZE TO BE DETERMINED 
BY HYDRAULIC DESIGN CONDITIONS, SUBJECT TO APPROVAL BY THE CITY. 

TABLE 11B. NO. 14 MULTIPLE BAY INLET 

T 
~ 

(SEE TABLE 11B) 

'-5 
(SEE TABLE 11A) 

1'-3" _____ ....,.5@ 5 1/2"-----

ADDITIONAL INLET BAYS 
(WHERE SPECIFIED, 8" 

15'-Q", MAX., PER BAY) 

#5 @ 5 1/2"----,--i, 
r-

~ OF MH OPENING 

(2) #5x5' -9" @ 45' 
(SEE TOP SLAB 
REINF. DETAIL) 

#4x3'-8" @ 8" 
CTR. ON 8" WALL 
(MULTIPLE BAY 
INLETS ONLY, TRIM 
AT MH OPENING) 

8" 

lbr 
VARIES 

(12'-0" MAX.) 

0 

• .A' 

. . 
,.•' 

-: ' 
., 

. ' 

" (MAX.) 
3" CL. 

MH STEPS ~ 
SEE S-750 vi~ 

+--+--_,__-(TYP.) 

w::::i: 

lYP. CONNECTOR LOCATION ~ b 
L..i..J ~(SET UNDER MH OPENING) > c'., \: . .. 

2· -o" (H) x 3• -o" (L) L t 
BLOCKOUT AREA (MULTIPLE • " 
BAY INLET ONLY) / 

" CL. 2% (TYP.) . . . . _ 

·, ....... ,,:v,,;.,,.,: .. <, ··••:,;.".'.,:;,;,,:,.,:: LEAN ' cc:>N•c"Rfit ' ····~. ~ 

3'-10· 

#4 @ 6" (lYP., 
INT. WALLS) 

#4 @ 6" (lYP., 
INT. WALLS TRIM 
AT BLOCKOUT) 

- j__TY!:'.:_ 

_I· ~ 
I===;=:!..-, __ J 

#6 LJ-~@ 5• I 

,_ ______ ,.~ (SEE TABLE 11A)o--------
i--------------cu (SEE TABLE 11B)J-------------· 

e:) 

#6 3:!~@ 6" 
(lYP. EXT. WALLS) 

#4@ 6" 
(lYP ., EXT. WALLS) 

#6 J!@ 6" 
3'-8" 

(lYP. EXT. WALLS) 

SECTION 
NO SCALE 

(NOTE 19.5, CONC. 
PAVEMENT ONLY) 2' 

LIP OF CURB & 7 
GUTTER BEYOND II 

#4@ 12" 
II 

#4 @ 12" 

6.. II 

SELECT SUBGRADE 
MATERIAL (INCLUDE I 
COST OF INLET) 

CONNECTOR PIPE, SEE 
PLAN/PROFILE FOR SIZ 
LENGTH & INVERT AT 
INLET 

SUITABLE SUBGRADE, 
SEE NOTE 15.2, DETAIL 
S-616.1 

3" CL. 

#4 @ 6", CONT. 

" #4 @ 6" 

1 • 

#6 WJ@ 6" 
3 -10 "' SECTION

NO SCALE

FRONT AND BACK 
Doo--24" MAX ID. ---

ENDS SKEWED: 
MAX. 15" Ill - RCP■ 

MAX. 18" Ill - FLEXIBLE■ 

' 6" MIN. (TYP.) 
-~-+---+-- 1'-0" MIN. 

ENDS PERPENDICULAR: 
MAX. 18" Ill - RCP 
MAX. 24" Ill - FLEXIBLE 

■ ANGLED CONNECTIONS REQUIRE CllY APPROVAL. 

PIPE CONNECTION SCHEMATIC (NO. 14 INLET) 
THIS DIAGRAM IS PROVIDED FOR GENERAL GUIDANCE ONLY. 
THE DESIGNER IS RESPONSIBLE FOR VERIFYING PROJECT 
SPECIFIC GEOMETRY. 

1 

i 
g, 
~ 
el 
~ 

t-+-.......il--l-+-+-+-1 

I 
NUMBER 14 INLET NOTES: 
23.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50-2.2 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON-COMPLIANT. 
23.2 SEE GENERAL NOTES ON S616.1. 
23.3 LENGTH OF STEEL CHANNEL = l,M + 12" WHEN MULTIPLE BAY INLET IS TO BE CONSTRUCTED. THE STEEL CHANNEL SHALL NOT BE SPLICED UNLESS APPROVED BY THE CITY. 
23.4 CONCRETE MIX FOR LID, GUTTER, AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH COOT STANDARD 601.04 ON STREETS WHERE MAGNESIUM CHLORIDE CHEMICAL DEICERS

ARE APPLIED. REFER TO THE DETAILS SPECIFICATIONS SECTION 11 FOR REQUIREMENTS FOR SULFATE RESISTANCE IN CONCRETE EXPOSED TO THE EARTH. 
23.5 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 

SEALANT. 
23.6 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 AIR ENTRAINED 5% TO 8%. f'c = 28 DAY COMPRESSIVE STRENGTH 

REQUIREMENT FOR MIX DESIGN FIELD ACCEPTANCE. 
23.7 WHEN TYING IN TO SIDEWALK >4'4" WIDTH, CONTRACTOR TO LAP EVERY OTHER BAR WITH #4 REBAR UP TO 1' INTO ADJACENT SIDEWALK. MONOLITHIC POUR PREFERRED FOR 5' WALK. 

1/2" EXP. JOINT 
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1 1 /2" RADIUS 

STEEL CHANNEL 
ASTM A36 
(MC 8x8.5) ------.. 

NUMBER 14 INLET NOTES: 

#6 @ 4" O.C. SPACING, CONT. 

8" IN. 

#5 @ 5 1/2" 

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

1 1 / 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/ MSHTO 
MIii GALVANIZING. 

24.1 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 33 05 50-2.2 STORM INLETS FOR MORE 
INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON-COMPLIANT. 

24.2 SEE GENERAL NOTES ON S-616.1 AND S-620.1. 

DETAIL 
NO SCALE 

ADDITIONAL (6)x#6LJ@ 

AND #6 VERT., SEE 19 
(3, E.F. OF WALL 
PENETRATION) 

DETAIL - REBAR PLACEMENT AT INLET 
WALL PENETRATION (TYP.) 
NO SCALE 

DETAIL - BENDING DIAGRAM 
FOR PRIMARY STEEL 
NO SCALE 

#6~C@ 6" 
3'-8" 

(TYP., EXT. 
END WALLS) 

41 
----{SEE S-620.1, TABLE 12Br--i 

~E #6 X 7'-2" @ 6" SPLICED WITH WALL 
--,,.!,,,,.,,7 £HORIZONnrAL REINFORCEMENT ()YP.) 

TABLE11A) I (MULTIPLE AY INLETS ONLY) 

-.---: .. ~ 
WALL 

HORIZONTAL 
REINFORCEMENT 

(TYP.) 

WALL 
VERTICAL: 

EINFORCEMENT 
(TYP.) 

#4@ 6" 
(TYP., INT. 
WALLS) 

DETAIL - TYPICAL CORNER REINFORCEMENT 
NO SCALE 

INTERIOR WAL 
BLOCKOUT AR'-'"l-L.ll'-""-------"'-'-11-.._, 

DETAIL - TYPICAL INTERIOR WALL BLOCK-OUT 
NO SCALE 

Fj_ 

1 /2" EXPANSION 
JOINT 

r 
I 
I 

I I 
I I 

r1-1-
L_ 

~TYP. CROSS-SECTION 
FOR 6" VERT. CURB & 
GUTTER 

I 
I 
I 
I 

I 
I 
I 
I 

J_ ____ _ _____ J_ 

I 
I I 
I I 

J_7 
_ _J 

1/2" EXPANSION 
JOINT 

TYP. CROSS-SECTION FOR 
COMB. CURB, GUTTER & 
WALK 

SECTION 
NO SCALE 

1/4 

--~2::2,,..J,L_ STEEL CHANNEL ASTM 
ASTM A36 (MC 8x8.5) 

DETAIL - TYPICAL ANCHOR BAR 
NO SCALE 

1 /2" EXPANSION 
JOINT 

I[: 

INSIDE WALL OF 
INLET 

.ii· . . -. . 8" 

Ss OR~ 
(SEE S-620.1) 

DETAIL - AT END WALL (TOP VIEW) 
NO SCALE 

24" MH RING & 
COVER (S-701) 

TOP OF 
SLAB 

31"" --r:'-::-::-:"'"":-'"'':"'lfir,ff_"tltt.r.!'_UJ~.:fr:J.,r.,...............,-i .. 

f!L-• ---l---~L-----1-------L:..-.....J. ~N. 

i---2'-· __ _, I 
--•-4••--

SECTION 
NO SCALE 

INSIDE DIA. = 
6 BAR DIAMETERS 

STD 180' HOOK 
ROTATE SLIGHTLY T0~,.--7'~~ i.4-;.4~~LJ 
MAINTAIN 2" CL. 
FROM T.0.S. 

B.O.S. 

# 

'SINGLE ACCESSNLET ONC, 

DETAIL - J-BARS 
NO SCALE 

E9 

E9 0 

S62<J-2.d 
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1-3/8" 

GRADE 60 STEEL 
REINFORCEMENT 

MANHOLE STEP NOTES: 

27.1 ASTM SPECIFICATIONS: 

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

27.2 STEPS SHALL BE INSTALLED BY TlHE "PRESS-FIT" METIHOD UTILIZING A SPECIALLY TAPERED PIN TO FORM TlHE INSERT 
HOLE AS SHOWN, FOLLOWING MANUFACTURER'S RECOMMENDED PROCEDURE AND SHALL NOT BE GROUTED IN PLACE. 

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

27.4 PINS MUST BE SMOOTIH 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. 

27.5 THIS STEP CAN ALSO BE USED IN TOE POCKET INSTALLATIONS PROVIDED 5" TOE CLEARANCE IS ALLOWED. MANHOLE 
STEPS SHALL NOT BE INSTALLED OVER TlHE FLOW CHANNEL. TlHEY 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. 

27.6 MANHOLE STEPS REQUIRED IN STRUCTURES 4 FEET IN DEPTIH OR GREATER. 

STEP TOP VIEW STEP SECTION 

STEP SECTION STEP CROSS-SECTION 

POLYPROPYLENE REINFORCED PLASTIC STEP 
NO SCALE 

 

 

 

 

 

 

 

 

SPLICE LENGTH TABLE 

BAR SIZE: #4 #5 #6 

MINIMUM SPLICE LENGTH 1'-6" 1·-11" 2'-3" FOR CLASS D CONCRETE: 
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