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RESTRAINED JOINT DESIGN TABLE FOR DUCTILE IRON PIPE

REQUIRED RESTRAINED LENGTH (FT)
OF BARE D.I. PIPE BY DEPTH OF COVER

2" FOAMGLAS INSULATION /

OR APPROVED EQUAL

FOAMGLAS INSULATION

OR APPROVED EQUAL ROUND OUTSIDE

FOAMGLAS INSULATION 3T OR
OR APPROVED EQUAL

CORNERS HEAVY FILLET
OF CAULKING MASTIC
P 2 v E/
N N N N
4 | )
[N N N
Z 7z {A
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-] T

FINISH 1°% T MIN.

—~ =2" MIN. *

T

INSULATION AT RESTRAINED JOINT

OVERSIZED FOAMGLAS INSULATION

OR APPROVED EQUAL
METAL BAND7 3" MIN. )

METAL JACKET-
/ D

H* HOT PIPING
C* COLD PIPING

H* BORE COATING
C* JOINT SEALER

6" mv.| 72"
# 7 7

o 1

7 2 7

Vr
FINISH- f / H* ClbISHIOI\sIING MA TL;"RIAL
C* JOINT SEALANT 15"
METAL BANDS THIS
METAL BAN INTO SPACE

EXPANSION-CONTRACTION JOINTS FOR
LOW- TEMPERATURE AND HIGH- TEMPERATURE PIPING

INSULATION NOTES:

1. INSULATION SHALL BE PITTSBURGH CORNING FOAMGLAS

OR APPROVED EQUAL.
2. MINIMUM THICKNESS (T) SHALL BE 2 INCHES.

RECOMMENDED BY THE MANUFACTURE. BUTT JOINTS
SHALL BE STAGGERED.
4. METAL BANDS SHALL BE GALVANIZED STEEL

OF INSULATION.
5. CRACKED OR BROKEN INSULATION SHALL NOT

i 7. A /%] |/
)
RIGID RESTRAINED JOINT PC 350 DIP
7 7 R R 7 % \—{E:E] ]/ l

REQUIRE A FINISH.

N

BRIDGE HANGER
ASSEMBLY

JOINT SEALANT

CIRCUMFERENTIAL INSERT-
AS REQUIRED

6. EXTERIOR OF INSULATION SHALL NOT
REQUIRE A FINISH.

7. INSULATION SHALL HAVE 22 GAUGE ALUMINUM
METAL JACKET.

3. ALL JOINTS SHALL HAVE ADHESIVE JOINTING AS

(15" WIDE x 0.020”) OR ALUMINUM( 15" WIDE x 0.020")
AND PLACED AT A RATE OF TWO(2) BANDS PER SECTION

PIPE INSULATION DETAIL

NOT TO SCALE

FITTING

HORIZONTAL BENDS 3FT 4 FT 5FT 6 FT 7FT 8 FT 9FT 10 FT
6 INCH DIA - 11.25 DEG 3 2 2 2 2 1 1 1
6 INCH DIA - 22.5 DEG 5 4 4 3 3 3 3 2
6 INCH DIA - 45 DEG 11 9 8 7 7 6 5 5
6 INCH DIA - 90 DEG 26 22 19 17 16 14 13 12
8 INCH DIA - 11.25 DEG 3 3 2 2 2 2 2 2
8 INCH DIA - 22.5 DEG 7 6 5 5 4 4 3 3
8 INCH DIA - 45 DEG 14 12 10 9 8 8 7 7
8 INCH DIA - 90 DEG 33 29 25 23 20 19 17 16
12 INCH DIA - 11.25 DEG 5 4 4 3 3 3 2 2
12 INCH DIA - 22.5 DEG 9 8 7 6 6 5 5 5
12 INCH DIA - 45 DEG 20 17 15 13 12 11 10 10
12 INCH DIA - 90 DEG 47 41 36 33 29 27 25 23
16 INCH DIA - 11.25 DEG 6 5 5 4 4 3 3 3
16 INCH DIA - 22.5 DEG 12 11 9 8 8 7 6 6
16 INCH DIA - 45 DEG 25 22 19 17 16 14 13 12
20 INCH DIA - 11.25 DEG 7 6 6 5 5 4 4 4
20 INCH DIA -22.5 DEG 15 13 11 10 9 9 8 7
20 INCH DIA - 45 DEG 31 27 24 21 19 18 16 15
20 INCH DIA - 90 DEG 74 65 57 52 47 43 40 37
VERTICAL BENDS - DOWN 3FT 4 FT 5FT 6 FT 7FT 8 FT 9FT 10 FT
6 INCH DIA - 11.25 DEG 7 6 6 5 4 4 4 3
6 INCH DIA - 22.5 DEG 15 13 11 10 9 8 8 7
6 INCH DIA - 45 DEG 31 27 23 21 19 17 16 15
8 INCH DIA - 11.25 DEG 10 8 7 6 6 5 5 5
8 INCH DIA - 22.5 DEG 19 17 15 13 12 11 10 9
8 INCH DIA - 45 DEG 40 35 30 27 25 22 21 19
12 INCH DIA - 11.25 DEG 14 12 10 9 8 8 7 7
12 INCH DIA - 22.5 DEG 28 24 21 19 17 16 14 13
12 INCH DIA - 45 DEG 57 50 44 39 35 32 30 28
16 INCH DIA - 11.25 DEG 18 15 14 12 11 10 9 9
16 INCH DIA - 22.5 DEG 36 31 27 25 22 20 19 17
16 INCH DIA - 45 DEG 74 65 57 51 46 42 39 36
20 INCH DIA - 11.25 DEG 22 19 17 15 14 12 11 11
20 INCH DIA -22.5 DEG 44 38 34 30 27 25 23 21
20 INCH DIA - 45 DEG 91 79 70 63 57 52 48 44
VERTICAL BENDS - UP 3FT 4FT 5FT 6 FT 7FT 8FT 9FT 10 FT
6 INCH DIA - 11.25 DEG 3 2 2 2 2 1 1 1
6 INCH DIA - 22.5 DEG 5 4 4 3 3 3 3 2
6 INCH DIA - 45 DEG 11 9 8 7 7 6 5 5
8 INCH DIA - 11.25 DEG 3 3 2 2 2 2 2 2
8 INCH DIA - 22.5 DEG 7 6 5 5 4 4 3 3
8 INCH DIA - 45 DEG 14 12 10 9 8 8 7 7
12 INCH DIA - 11.25 DEG 5 4 4 3 3 3 2 2
12 INCH DIA - 22.5 DEG 9 8 7 6 6 5 5 5
12 INCH DIA - 45 DEG 20 17 15 13 12 11 10 10
16 INCH DIA - 11.25 DEG 6 5 5 4 4 3 3 3
16 INCH DIA - 22.5 DEG 12 11 9 8 8 7 6 6
16 INCH DIA - 45 DEG 25 22 19 17 16 14 13 12
20 INCH DIA - 11.25 DEG 7 6 6 5 5 4 4 4
20 INCH DIA -22.5 DEG 15 13 11 10 9 9 8 7
20 INCH DIA - 45 DEG 31 27 24 21 19 18 16 15
DEAD ENDS / VALVES 3FT 4FT 5FT 6 FT 7FT 8FT 9FT 10 FT
6 INCH DIA 50 45 41 38 35 33 31 29
8 INCH DIA 65 59 54 50 46 43 40 38
10 INCH DIA 80 72 66 61 56 52 49 46
12 INCH DIA 94 85 78 72 66 62 58 54
16 INCH DIA 123 111 102 94 87 81 76 71
20 INCH DIA 151 137 125 115 107 100 93 88
REDUCERS 3FT 4 FT 5FT 6 FT 7FT 8FT 9FT 10 FT
12 INCH X 8 INCH 50 45 41 38 35 33 31 29
TEES 3FT 4 FT 5FT 6 FT 7FT 8FT 9FT 10 FT
8" RUN X 8" BRANCH : RL=1FT 64 58 53 48 44 41 38 36
8" RUN X 8" BRANCH : RL=5FT 59 52 47 42 39 35 32 30
12" RUN X 12" BRANCH : RL = 1 FT 93 84 77 70 65 60 56 53
12" RUN X 12" BRANCH : RL = 5 FT 88 79 71 65 59 54 50 47

ASSUMPTIONS
LAYING CONDITION = TYPE 4

SOIL DESIGNATION = COHESIVE-GRANULAR

NOTES

1. RESTRAINED LENGTH IS MEASURED AS FOLLOWS:
A. HORIZONTAL/VERTICAL BENDS: ALONG EACH SIDE OF BEND.

B. HORIZONTAL/VERTICAL BENDS - OFFSET: ALONG THE OUTER SIDE OF EACH BEND.

DESIGN PRESSURE = 200 PSI (TEST PRESSURE)

SAFETY FACTOR = 1.5

ALL PIPE BETWEEN THE TWO BENDS SHALL BE RESTRAINED JOINT.
2. WHEN IT IS NOT POSSIBLE TO INSTALL THE RESTRAINED LENGTHS AS NOTED BY THIS TABLE, CONTRACTOR

SHALL INSTALL THE APPROPRIATE CONCRETE THRUST RESTRAINTS AS PER THE DETAILS HEREIN.
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NOTES:

1. THE MINIMUM SPACING FROM THE EDGE OF A CORE FOR A LATERAL TO
THE EDGE OF THE NEXT CORE SHALL BE 6 INCHES.

SEWER LATERAL SHALL NOT ENTER A MANHOLE AT AN ANGLE LESS THAN
90" TO THE EFFLUENT PIPE.

ALL LATERALS TO BE INSTALLED AT THE TOP OF THE BENCH.

PROVIDE BRICK OR CONCRETE FOR INVERT.

INVERTS TO BE BUILT FROM LATERAL TO EFFLUENT PIPE.

THE MAXIMUM NUMBER OF LATERALS FOR ANY ONE MANHOLE IS FIVE (5).
ALL NEW LATERALS INTO MANHOLES MUST BE CORE DRILLED AND INSTALLED
WITH A FLEXIBLE RUBBER BOOT.

SANITARY SEWER L ATERAL
AT MANHOLE
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PRECAST BASE

— — SECTION
¥ £-0" MIN. - 4
RUBBER BOOT |
W/ S.S. CLAWP = » RUBBER BOOT
=ISMOOTH FLOW - W/ Ss. cLawe
INVERT 2/3 =
E_DIAMETER m
p —
102 lahiy el e T
ALL PIPES SET SO THAT CENTERLINE OF
PIPE IS RADIAL TO MANHOLE CENTER.
| FLow ( \ O FLOW |
CONSTRUCT SMOOTH —{ =172 min.
FLOW INVERT

HORIZONTAL AND VERTICAL LOCATION FOR MANHOLE
AS SHOWN ON PLANS IS FOR CENTERLINE OF MANHOLE
AND ALL INTERSECTING PIPES.

PLAN

NOTE: MANHOLES ON PLANS NOTED AS HIGH VELOCITY MANHOLES
SHALL RECEIVE TWO COATS OF SIKAGARD 62, HIGH—BUILD, EPOXY
RESIN COATING OR APPROVED EQUAL ON INVERT CHANNEL.

MANHOLE INVERTS
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4 N\
210" DIA. STANDARD OR WATERTIGHT MANHOLE
2_0" DIA FRAME AND COVER W/ GASKET AND
- /—smm.zss STEEL BOLTS AS SHOWN ON DRAWINGS
tobe s NON—SHRINK GROUT WITHIN 1* OF TOP
1<
== = CONSTRUCT BRICK RISERS AS NECESSARY TO
= BRING TOP OF RIM AND COVER TO GRADE.
« - PLASTER INSIDE AND OUTSIDE OF BRICK RISERS
o X ; MINIMUM 1/2" THICK.
" wlZE ¢
$ -|=
Y Q. ECCENTRIC CONE SECTION MAY VARY IN
A 4 0‘9_: VERTICAL HEIGHT WITH SUPPLIER BUT
< B ‘| SHALL BE 2'-8" MIN. AND 4'-0" MAX.
y ¥ e
=
2 »:"
ks -
UFTING HOLES SHALL BE FILLED AND
W l# by PLASTERED ON BOTH EXTERIOR AND
o - INTERIOR WALLS WITH MORTAR.
d —f—s" B
< .. ..4
Z % 5 o A
= - 4=0" DIA. W 4'—0" VERTICAL PRECAST MANHOLE COMPONENTS
Q'o ] MAY VARY IN VERTICAL HEIGHT WITH SUPPLIER
g,‘l = - BUT SHALL BE 1'-4” MIN. AND 4'=0" MAX.
S ¥ i
oz 2 h
3= [{f== STEPS FULL DEPTH OF [.]
[n] MANHOLE TO BE INSTALLED} 4
il p IN VERTICAL ALIGNMENT | i
- B ON STRAIGHT SIDE OF |- ALL JOINTS BETWEEN PRECAST SECTIONS
RUBBER BOOT— | MANHSG-A% g*%E w:TANDARD SHALL BE SEALED WITH AN APPROVED
z 7] STEP —5—5" BITUMINOUS SEALANT OR GASKET AND
§ W/ SS. cum;\ : THIS SHEET.) B MORTARED WITH BOTH EXTERIOR AND
f K INTERIOR JOINTS PLASTERED WITH MORTAR.
l;.-f CONSTRUCT SMOOTH FLOW INVERT BETWEEN
B PIPES. FORM TO MATCH 2/3 DIAMETER OF
. L) OUTLET PIPE. SEE INVERT DETAIL
T8
R4
|
| WATERTIGHT SEAL WITH APPROVED MATERIAL
Ay RUBBER BOOT
;7{\\\/{\\\/{\\\/, YNNI
MANHOLE BASE SHALL BE PRECAST.
BASE FOUNDATION TO BE CONSTRUCTED LEVEL:
WTH EXISTING MATERIAL OR CONDITIONED WITH
STONE AS REQUIRED BY SPECIFICATIONS
ELEVATION VIEW
PRECAST MANHOLE NOTES:
1. ALL PRECAST MANHOLE COMPONENTS SHALL MEET REQUIREMENTS OF ASTM C—478, LATEST REVISION.
2. ALL MANHOLES SHALL BE CONSTRUCTED PLUMB
3. ALL MANHOLE GRADES SHOWN ON THE PLANS ARE FOR THE INVERT OF THE MANHOLE CENTER.
4. IF MANHOLE IS SET IN LOCATION OF HIGH WATER TABLE OR UNDERGROUND WATER IS ENCOUNTERED,
THE CONTRACTOR SHALL INSTALL UNDERDRAINS AND STONE AS DIRECTED IN THE FIELD BY THE ENGINEER.
5. STEPS SHALL BE INSTALLED ON STRAIGHT SIDE OF MANHOLE.
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