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TAPPING SLEEVE
AND VALVE W-21

1. TAPPING SLEEVE SHALL BE POWERSEAL MODEL 3490 TYPE 304 STAINLESS STEEL WITH CARBON STEEL
FLANGE, ROMAC'S MODEL SST III, FORD MODEL FTSS WITH CARBON STEEL FLANGE OR APPROVED
EQUIVALENT. SLEEVE SHALL BE RATED AT 100 PSI OVER WORKING PRESSURE AND MUST HAVE A TEST
PLUG.

2. TAPPING VALVE SHALL BE AVK RESILIENT SEATED GATE VALVE SERIES 25 MJFL,  MUELLER T-2360
RESILIENT WEDGE TAPPING VALVE WITH MJFL, OR AFC SERIES 2500 RESILIENT WEDGE TAPPING VALVE
WITH MJFL.  VALVE SHALL BE RATED AT 250 PSI.

3. TAPPING SLEEVE AND VALVE SHALL BE FULL PORT TO ACCEPT FULL SIZE SHELL CUTTER.
4. STEEL FLANGE SHALL MEET AWWA C207.
5. SIZE-ON-SIZE TAPPING NOT ALLOWED UNLESS APPROVED BY PARTICIPATING UTILITY.

VALVE
CHECK

TYPICAL WATER PRESSURE TEST RIG

PRESSURE 
GAUGE

PUMP

GATE
VALVE

PRV

PIPE
(USUALLY 3/4" COPPER)AIR RELEASE

CORP. STOP

WATER LINE
FILL WATER
(W/HTH)

55 GALLON 
TANK

TYPICAL WATER
PRESSURE TEST RIG W-20

4
6
8
10
12

16

30
24

18

Nominal
Pipe Size
(inches)

Deflection
Angle - θ
(degree)

3

Joint
Length
18-Feet

Joint
Length
20-Feet

Joint
Length
18-Feet

Joint
Length
20-Feet

Maximum Offset - S*
(Inches)

Approximate Radius
of Curve - R*
Produced by

Succession of Joints

5°
5°
5°
5°
5°
5°

3°
3°

3°
3°

19
19
19
19
19
19

11
11

11
11

21
21
21
21
21
21

12
12

12
12

205 230
205 230
205 230
205 230
205 230
205 230

340 380
340 380

340 380
340 380

INSTALLATION OF DUCTILE IRON WATER MAINS
TABLE 3 AWWA C600-05

Maximum Joint Deflection Full Length of Pipe - Push on Type Joint

4
6
8
10
12

16

24

18

Nominal
Pipe Size
(inches)

Deflection
Angle - θ
(degree)

3

Joint
Length
18-Feet

Joint
Length
20-Feet

Joint
Length
18-Feet

Joint
Length
20-Feet

Maximum Offset - S*
(Inches)

Approximate Radius
of Curve - R*
Produced by

Succession of Joints

8°-18" 31 35 125 140

INSTALLATION OF DUCTILE IRON WATER MAINS
TABLE 4 AWWA C600-05

Maximum Joint Deflection Full Length of Pipe - Mechanical Joint Pipe

8°-18" 31 35 125 140
7°-07" 27 30 145 160
5°-21" 20 22 195 220
5°-21" 20 22 195 220
5°-21" 20 22 195 220

3°-35" 13.5 15 285 320
3°-00" 11 12 340 380

2°-23" 9 10 500450

14 3° 11 12 340 380

20 3° 12 340 38011

14 3°-35" 13.5 15 285 320

20 3°-00" 11 12 340 380

DUCTILE IRON PIPE
DEFLECTION ALLOWANCE TABLES W-22

s

θ

L

R

* SEE FIGURE 4.

FIGURE 4

θ

θ

* SEE FIGURE 4.
For 14-inch and larger push-on joints, maximum deflection angle may
be larger than shown above.  Consult the manufacturer.
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CONTRACTOR TO EXPOSE
& CLEAN PIPE IN
ACCORDANCE WITH
MANUFACTURERS
RECOMMENDATIONS

4'-0"

GROUT
ANNULAR SPACE
(TYP. INLET & OUTLET)

A

BUTYL MASTIC JOINT SEALER OR GASKETS
MEETING ASTM C443 AND ASTM C1244 TESTING

STANDARD (NO MORTAR)

ADJUSTMENT RINGS IF NECESSARY
(1'-0" MAX ADJUSTMENT)

SEE FRAME & COVER DETAILS

4' STANDARD MANHOLE
FOR PIPE 15" OR SMALLER

(FOR DEPTHS UP TO 15 FEET)
S-1

A

ECCENTRIC CONE
HEIGHT VARIES

RISER
SECTIONS

HEIGHT VARIES

8" MIN

MANHOLE WITH
PRECAST INVERT

SERVICE
CONNECTION

4'-0" 5" Min.
(Typ.)

6" Min.

BASE
HEIGHT VARIES

2'-0"

WATERTIGHT
MANHOLE FRAME S-4

 MACHINED SURFACE

SECURE NUT

3/4" STAINLESS STEEL THREADED ROD
AND NUTS (4 TYP.)

WATERTIGHT
MANHOLE COVER S-5

 3 1/8"  1/2"

Ø 26"

 13/16"  1 1/2"

 1/2"

 1 3/8"

 3 13/16"

 9/16"

 1 5/8"

 1"

1. MATERIALS AND FABRICATION IN ACCORDANCE WITH ASTM C478-09.
2. WHEN USED AS SAMPLING MANHOLE FLOW SHALL PASS STRAIGHT THROUGH, i.e., 180°.
3. STEPS SHALL BE VERTICALLY ALIGNED.  FIRST STEP SHALL BE WITHIN 12" OF COVER, BOTTOM STEP SHALL

BE WITHIN 24" OF BOTTOM OF MANHOLE.
4. FRAME AND COVER SHALL BE PROPERLY ALIGNED WITH THE 2 FOOT OPENING OF THE MANHOLE

STRUCTURE AND BOLTED IN PLACE.
5. FLAT TOP MANHOLES MAY ONLY BE SUBSTITUTED WITH THE PERMISSION OF THE PARTICIPATING UTILITY.
6. FLEXIBLE JOINT MANHOLE CONNECTION SHALL BE AS MANUFACTURED BY PRES-SEAL GASKET

CORPORATION OR EQUAL.
7. GROUT ANNULAR SPACE BETWEEN PIPE AND PRECAST MANHOLE ON INSIDE OF MANHOLE.
8. WHEN REPLACING AN EXISTING MANHOLE OR INSTALLING A NEW PRECAST MANHOLE ON AN EXISTING

SEWER, A MINIMUM OF SIX FEET (6') OF EXISTING PIPE SHALL BE REMOVED AND REPLACED WITH NEW
MATERIAL ON INLET AND OUTLET OF MANHOLE.

9. MANHOLES WHERE THE INVERT IS LOWER THAN THE NORMAL GROUNDWATER ELEVATION (I.E., ALONG
CREEKS, RIVERS, LOW-LYING AREAS, ETC.) SHALL HAVE A FULL EXTERIOR COATING AND JOINT WRAP
APPLIED IN ADDITION TO JOINT SEALANT.  SEE NOTES 10 & 11.

10. IF REQUIRED EXTERIOR VERTICAL WALL SURFACES SHALL BE FACTORY COATED IN ACCORDANCE WITH THE
MANUFACTURERS RECOMMENDATION.  COATING SHALL BE HIGH BUILD COAL TAR EPOXY MEETING ASTM
D1227.  COATING SHALL BE APPLIED IN TWO COATS TO A MINIMUM TOTAL THICKNESS OF 16 MILS.

11. IF REQUIRED ALL MANHOLES SHALL UTILIZE AN EXTERNAL FRAME AND
JOINT SEAL AT ALL JOINTS AND AT THE FRAME/CHIMNEYINTERFACE.
SEAL SHALL BE MADE OF EPDM RUBBER INACCORDANCE WITH
ASTM D412 OR POLYOLEFIN BACKED EXTERIOR JOINT WRAP
IN ACCORDANCE WITH ASTM E-1745, C-877, AND C-990.
EDM SEAL SHALL HAVE A MINIMUM THICKNESS OF 60 MILS.
POLYOLEFIN BACKED EXTERIOR JOINT WRAP SHALL HAVE
A BACKING BAND ELEMENT WITH MINIMUM THICKNESS OF
4 MILS.  AND BUTYL ROLLER ADHESIVE WITH MINIMUM
THICKNESS OF 60 MILS.  SEAL SHALL AGGRESSIVELY BOND
TO CONCRETE AND METAL STRUCTURES.

12. FOR PIPE LARGER THAN 15 INCHES IN DIAMETER, THE MINIMUM
INSIDE DIAMETER OF THE MANHOLE SHALL BE IN ACCORDANCE
WITH MANUFACTURERS RECOMMENDATIONS BASED ON
PIPE SIZE AND ANGLE BETWEEN INLET AND OUTLET PIPING.

13. 6' MINIMUM DIAMETER MANHOLE SHALL BE REQUIRED
WHEN DEPTHS EXCEED 15' UNLESS OTHERWISE
APPROVED BY PARTICIPATING UTILITY.

S
A

N I T A
R

Y

S
E W E R

MADE  I N  USA

1. WATERTIGHT MANHOLE FRAME MODEL #1045Z BY EAST JORDAN IRON WORKS, INC. OR EQUIVALENT.
2. HDPE ADJUSTMENT RINGS SHALL MEET H-20 LOAD RATING, AND SHALL BE INTERLOCKING OR UTILIZE

BUTYL MASTIC JOINT SEALANT BETWEEN EACH RING TO FORM A WATERTIGHT JOINT.
3. CONCRETE ADJUSTMENT RINGS SHALL MEET H-20 LOAD RATING AND UTILIZE BUTYL MASTIC JOINT

SEALANT BETWEEN EACH RING AND FRAME AN COVER TO FORM A WATERTIGHT JOINT.
4. FRAME HEIGHT SHALL BE 7" FOR BURIED LOCATIONS AND 4" FOR EXPOSED LOCATIONS.
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3/4" Ø SS THREADED ROD
(IF ADJUSTMENT RINGS
ARE REQUIRED)

 1 1/2"

PRECAST HOLE (TYP.)

FLEXIBLE BOOT WITH
STAINLESS STEEL
BAND (TYP.) 1/4" DIA.

NEOPRENE GASKET

STOP LUGS
FOR CAM

2" LETTERS
(RECESSED

FLUSH) NON-SLIP
TEXTURE

(2) CLOSED
PICKHOLES

(2) PICKBARS
SEE DETAIL
BELOW

2" LETTERS
(RECESSED

FLUSH)

Ø 25"
O.D. OF GKT GROOVE

1/4" Ø
NEOPRENE
GASKET

.63" Ø STAINLESS
STEEL ROD

Ø 22 13/16"

SECTION VIEW

PICKBAR DETAIL

BOTTOM VIEW
OF COVER

SECTION A-A

STONE BASE (6" MIN. DEPTH)
#57 OR EQUIVALENT

SLOPE BENCH
1/4" PER 1'-0"

PRECAST HOLE
WITH FLEXIBLE

BOOT & STAINLESS
STEEL BAND

MINIMUM SLOPE FOR
SERVICE CONNECTION
4" Ø=1/4" PER 1'-0"
6" Ø=1/8" PER 1'-0"

FOR PARTICIPATING UTILITIES
OTHER THAN THE WVWA,
GENERIC NON-LOGO MANHOLE
COVERS LABELED "SEWER"
SHALL BE SUBSTITUTED

1'-4" Max.

26

APPROVED, 8/4/2021


