TEMPORARY PAVEMENT
6 1/2” MIN.

SUPERPAVE (25mm) —

TEMPORARY AND PERMANENT
PAVEMENT RESTORATION

SEAL EDGE WITH
PG64—22 (RESTORATION

Y

—

ONLY)

A PERMANENT PAVING

CROSS SECTION

AS REQ'D. BY STATE

Y OR TOWNSHIP

~=——— (RESTORATION ONLY)

WARNING TAPE

AASHTO NO. 8

CRUSHED STONE
PIPE BEDDING &

INITIAL BACKFILL

TOWNSHIP PAVEMENT RESTORATION NOTES:

PROPOSED PIPE

| - LT
4 © [\
Ll
3 !
O
E / 12”
) ———
=
= |PADOT 2A COARSE — \u
S | AGGREGATE BACKFILL TILITY
© |
e X Fee s i
T ER
V B " M"O‘oﬁ °o§
%12’;/ \412’;
+
!
2 Z
© =
A
~——TRENCH WIDTH——
TEMPORARY PERMANENT

1. RESTORE WITH SUPERPAVE (25mm) TO SURFACE AND ALLOW TO SETTLE FOR 90

DAYS.

WHICHEVER IS GREATER.

SUPERPAVE DEPTH OF 6 1/2" OR TO MATCH EXISTING PAVING,

2. MILL RESTORED AREA PLUS 1 FOOT TO EACH SIDE OF TRENCH TO 1 1/2" DEPTH.

3. PAVE MILLED AREA WITH 1 1/2” OF SUPERPAVE (9.5mm).

4. SEAL EDGES WITH PG64—22.
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HEAVY DUTY C.I. FRAME
AND COVER HS 20 LOADING

2" RAISED LETTERS

4-7/8"¢ BOLT HOLES

7" MIN

\"I----

PRECAST GRADE —== |—=—o

RINGS

MANHOLE RISER
CONE SECTION

2 LIFTING RINGS 5/8"¢ STAINLESS STEEL

TAPERED RIBS (6 REQ'D)

NON—SKID LUG PATTERN

~—1 1/2
2 3/4

T

!
13’/4‘1’3/4J

DETAIL: LIFTING RING

RECESSED NEOPRENE
"0” RING

24”9 OPENING

MANHOLE INSERT

4—STN. STL. EXPANSION
ANCHORS OR STN. STL.
INSERT ASSEMBLIES
SECTION
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Engineering Architecture Construction
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Corporate Office:
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1/2"¢ STAINLESS STEEL
HEX HEAD BOLT
AND LOCK WASHER

~—1 1/2
2 3/4

aiZk

71

1

1.3/4 3/4J

DETAIL: LIFTING RING

©
11/2"

5/8"¢ BOLT CLEARANCE
HOLE THRU COVER

R

DRILL AND TAP FRAME

FOR 1/27¢ BOLT THREAD
SECTION

COVER BOLT HOLE

COVER BOLT HOLE—FOR WATERTIGHT FRAME.
2 REQ'D. EQUALLY SPACED
(SEE DETAIL THIS SHEET)

MANHOLE FRAME AND COVER NUTS

1. ALL MANHOLE FRAMES AND COVERS SHALL
BE FOR HEAVY DUTY TRAFFIC, AASHTO
HIGHWAY LOADING CLASS HS-20

2. APPLY LUBRICANT TO COVER BOLTS.
USE 20-30 FT/LBS. MAXIMUM TORQUE.

FRAME BOLT HOLE

4 —47/8" BOLT HOLES

4 REQ'D. EQUALLY SPACED
2" RAISED LETTERS

HEAVY DUTY C.l. FRAME
AND COVER HS 20 LOADING

TAPERED RIBS (6 REQ'D.)

2'—2"¢ OUTSIDE
COVER MINIMUM CIRCUMFERENTIAL GROOVE MACHINED
FOR '0’ RING NEOPRENE GASKET IN

COVER.(GASKET NOT SHOWN)

2-0"
MINIMUM =
3-2"9 )

! USE PREFORMED PLASTIC
SEALING COMPOUND
BETWEEN FRAME MIN
AND MANHOLE

SECTION

Entech Engineering, Inc.

Engineering  Architecture Construction

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543
STANDARD DETAIL
BOLT DOWN TYPE WATERTIGHT FRAME & COVER DETAIL

Corporate Office:
4 S. Fourth Street Reading, PA 19602
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NOTES:

1. ADJUST TO GRADE WITH PRECAST
GRADE RINGS

2. PRECAST CONCRETE TO CONFORM
TO ASTM C-478

3. SEAL ALL MANHOLE JOINTS
WITH 2 RINGS OF BUTYL
RUBBER SEALING COMPOUND

4. SEAL ALL PIPE OPENINGS WITH CAST—IN
RUBBER GASKETS

MANHOLE STEPS SHALL BE ALUMINUM OR COPOLYMER
POLYPROPYLENE, PLASTIC COATED 1/2” DIA. GRADE
60 STEEL REINFORCED BY MA INDUSTRIES OR

APPROVED EQUAL.
SEE FRAME & COVER DETAILS

/ IMPROVED SURFACE

4'—6" MIN
MANHOLES USING TOP CONE SECTION

UNIMPROVED SURFACE

(OPEN FIELDS)

WRAPID SEAL AT EACH —==—
JOINT AND TO SEAL
FRAME TO CONE

DURAPLATE 100 PVC LINER
TO INTERIOR OF MANHOLE
PER WTMA SPECIFICATIONS

FULL PIPE LENGTH —=—
TO FIRST JOINT

~

w <

zZQ

o,
'
— N
/] =N 1
|

F
- 48" —— =

APPLY 2 COATS OF EPOXY
TO EXTERIOR OF MANHOLE
PER WTMA SPECIFICATIONS ———=—

——

1 2”
(TYP)

T

FOR DEPTH EXCEEDING 16’
INVERT TO RIM SEE DETAIL S6

———
RISER VARIES

—~

—

BASE VARIES

INVERT

12" MIN.

PRECAST OR FORMED
CONCRETE CHANNEL

MIN. 6” AASHTO NO. 8
COARSE AGGREGATE (TO LIMITS OF EXCAVATION)
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Engineering Architecture Construction

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543
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—_

NN

NOTES
. SEAL ALL PIPE OPENINGS WITH CAST-IN

RUBBER GASKETS

. MAINTAIN EXISTING SEWER SLOPE
. INTERRUPT EXISTING FLOW USING

BY—PASS PUMPING OR LINE PLUGGING
AS REQUIRED BY AUTHORITY

. MATCH CROWN OF PROPOSED SEWE

WITH EXISTING OR SEE DROP
MANHOLE REQUIREMENTS

. SEE PRECAST MANHOLE (S12) AND

FRAME AND COVER (S10 & S11)
DETAILS FOR ADDITIONAL
REQUIREMENTS

ANDING OPENING (24" MIN)

FRAME AND COVER LOCATION

MANHOLE INSERT
IMPROVED SURFACE

|~-— 1/2 DEPTH —| |=—— 1/2 DEPTH ———— ==

. ™\ /] PRECAST LANDING
© = = SECTION
o=
zx
[m) =
w2 *
(@)
>
¥ —
Fz J
&
a = 12” MIN

|—=—— WRAPID SEAL AT EACH
JOINT AND TO SEAL
FRAME TO CONE

INVERT

SECTION

Entech Engineering, Inc.

Engineering  Architecture Construction
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&— PROPOSED SEWER

RUBBER GASKET

BUTYL RUBBER
SEALING COMPOUND (TYP)

EXISTING SEWER

e

—

I

REMOVE PORTION OF

EXISTING SEWER TO
CHANNEL INVERT - FORM

N

~ = SMOOTH CHANNEL
PRECAST MANHOLE SECTION

SAWCUT AND

CREATE OPENING

IN PIPE

4
—
NON-SHRINK GROUT VARIES )

BY CONTRACTOR x

WATERSTOP RX

FLOW CHANNEL POURED
IN PLACE BY CONTRACTOR
W/NON-SKID BROOM FINISH

|—— EXISTING SANITARY
SEWER PIPE

ON BENCH
NON-SHRINK
GROUT
TO BE DETERMINED
< |t 3/4" x 3 112" BUTYL SEALANT
-
————— e |
= ,.“.Q.A..“.).Jm.v...m..
g ..
“5
# @6"0.C. 12" (MIN.) OF COMPACTED
PENNDOT 2A AGGREGATE ON
UNDISTURBED AND COMPACTED SUBGRADE
X TO BE COMPLETE PER DESIGN REQUIREMENTS.
NOTES:

1. CAST BASE SLAB WITH JOINT FORM FOR PRECAST MANHOLE SECTION.

2. REMOVE TOP SECTION OF EXISTING SEWER WITHIN BASE SECTION TO WITHIN 6 INCHES OF MANHOLE
WALL AND FORM FLOW CHANNELS.

3. INTERRUPT EXISTING FLOW USING BY-PASS PUMPING OR LINE PLUGGING, AS REQUIRED BY AUTHORITY.

4. SEE PRECAST MANHOLE (S12) AND FRAME & COVER (S10 or S11) DETAILS FOR ADDITIONAL

REQUIREMENTS.
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MO
MANHOLE COVER LOCATION (TYP) i
R
/ A
e or ! )
/
~_
O

SECTIONAL PLAN
60" MINIMUM

S

CAST—=IN

RUBBER GASKET —\

L ——PROVIDE INSIDE DROP MANHOLE
CROSS, AS MANUFACTURED BY GPK
PRODUCTS OR APPROVED EQUIVALENT

—13/4” STAINLESS STEEL
/ STRAPS 18" C.—C. ATTACH

TO WALL WITH S.S. ANCHOR BOLTS

GREATER
THAN 24”7

MIN. 6” AASHTO NO. 8
COARSE AGGREGATE
(EXTEND TO LIMITS OF
EXCAVATION)

12" MIN.
INTERNAL DROP

SECTION

NOTES:

1. SEAL ALL PIPE OPENINGS WITH CAST—IN RUBBER GASKETS

2. SEE PRECAST MANHOLE AND FRAME & COVER DETAILS FOR
ADDITIONAL REQUIREMENTS

3. PROVIDE FULL PIPE LENGTH FROM MANHOLE TO FIRST JOINT

Entech Engineering, Inc.

Engineering  Architecture Construction

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543
STANDARD DETAIL
PRECAST INTERNAL DROP MANHOLE DETAIL
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N

RUBBER S

OTES:
ADJUST TO GRADE WITH
" CONCRETE GRADING RINGS

. PRECAST CONCRETE TO

CONFORM TO ASTM C-478

. MANHOLE BASE SHALL BE

PROVIDED WITH PIPE OPENING
CAST AS REQUIRED

MANHOLE BASE WITH FORMED
CHANNELS ARE APPROVED

MANHOLE FRAME AND

COVER, PER SPECS \

SEE PRECAST MANHOLE (S12) AND
FRAME AND COVER DETAIL (S10 OR S11)
FOR ADDITIONAL REQUIREMENTS.

BOLT MANHOLE FRAME TO

MANHOLE USING 4 — 3/4"

SS BOLTS. BOLTS SHALL BE

IMBEDDED 3" MIN. INTO MANHOLE.

. MANHOLE STEPS SHALL BE

ALUMINUM OR COPOLYMER
POLYPROPYLENE, PLASTIC COATED

1/2” DIA. GRADE 60 STEEL REINFORCED
BY MA INDUSTRIES OR APPROVED EQUAL.

GROUT
NN GRADE
IR - RINGS
, N 9 NON—RIGID
-0 PIPE JOINT
SEAL ALL MANHOLE JOINTS /
WITH 2 RINGS OF BUTYL
a Sl
EonBGOND . 2|85
I L EE
—
- %
/\/ W
A’/\// o
<C
T N >
WRAPID SEAL AT EACH—®»—F¢ 1T — — — — — g
JOINT AND TO SEAL q
FRAME TO FLAT TOP STEPS ——=r1~
N ':'_:
< —L a
., [
. -
~ ’ T
SLOPE  SLOPE| . 4
N — .|
S el \ NON—RIGID
TS i PIPE JOINT
qu 1 ﬂ"/ﬂvﬂ EE Avq| @
GROUT FLOW CHANNEL b 68
PRECAST BASE SHALL PLAN
HAVE FLEXIBLE WATERTIGHT / —

JOINT TO PROTECT PIPE

SECTION

MIN. 6” AASHTO NO. 8
COARSE AGGREGATE(EXTEND
TO LIMITS OF EXCAVATION)

Entech Engineering, Inc.

Engineering Architecture Construction
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¢

PLUG FOR Jm]j

FUTURE CONNECTION

6” DIA. LATERAL SEWER

STANDARD
WYE BRANCH

RIGHT—OF—WAY —

1X6 TREATED LUMBER
3’ ABOVE GRADE —~_|

PLUG FOR—/
FUTURE CONNECTION

RIGHT—-OF —WAY ——

6" DIA. LATERAL SEWER
MATERIAL AS SPECIFIED

FITTING AS REQUIRED

STANDARD WYE BRANCH

6" DIA. LATERAL SEWER

RIGHT-OF—WAY —

PLAN

&

“

()

SEWER MAIN

NOTE: EXTEND LATERAL TO 5 FEET
BEYOND RIGHT—OF—WAY UNLESS A
LESSER DISTANCE IS DIRECTED BY

THE AUTHORITY

iy

| TO HOUSE

PLUG FOR
FUTURE CONNECTION

1X6 TREATED LUMBER
3’ ABOVE GRADE\

FITTING AS REQUIRED

6” DIA. LATERAL SEWER

SDR-35

—]

—___ MIN. SLOPE = 2%

SEE TRENCH DETAIL
FOR PIPE BEDDING
REQUIREMENTS

T STANDARD WYE BRANCH

CURB LINE OR EDGE
OF RIGHT—-OF—-WAY

RIS

5

PLUG FOR
FUTURE CONNECTION

TO HOUSE

ELEVATION
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Engineering  Architecture Construction

Corporate Office:
4 S. Fourth Street Reading, PA 19602
ph: 610.373.6667 fx: 610.373.7537
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STANDARD DETAIL
LATERAL DETAIL
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APPROVED PVC
CAP SECURED TO
THREADED VENT PIPE
CLEANOUT CAP \ [ ]
M

FIN. GR. MW&WW /\J&l
SRR, BRS¢

NN
AP /\\\é/\\\>// \\/‘//\\

MIN.

VENT AND CLEANOUT o VENT
SAME SIZE AND MATERIAL ]
AS BUILDING SEWER

BUILDING

CLEANOUT—=

BUILDING
SEWER TO
SEWER MAIN. — 55 S

SLOPE @ 2.0% SO SOl

07 20
-— [ ]|
=@ Sle g o Wl XL I IO
05050505= X
AS

.-,<_',~
N K )
S .%-:WW:.: &
LI e P
OS03

ST R Ry~ U—BEND
AL TRAP (OR 2-90° ELBOWS)

AASHTO NO. 8

NOTES: COURSE AGGREGATE

1. ALL FITTINGS USED FOR CLEANOUT, TRAP AND VENT SHALL BE
SOLVENT WELD.

2. INSTALL PROTECTIVE BOX OVER VENT AND CLEANOUT IN
ACCORDANCE WITH DETAIL S12 WHEN IN PAVED OR TRAFFIC
AREAS.

5. TRAP ASSEMBLY AS PROVIDED BY HARINGTON CORPORATION OR
AS ASSEMBLED BY CONTRACTOR USING SIMILAR FITTINGS.

Entech Engineering, Inc. | WARWICK TOWNSHIP MUNICIPAL AUTHORITY

Engineering Architecture Construction 315 CLAY ROAD, LITITZ, PA 17543
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NOTES: 1. PROTECTION BOX TO BE SET

PROTECTION BOX

FINISHED GRADE PER PLAN*\

———

FLUSH WITH PAVING SURFACE

2. PROTECTION BOX AND COVER TO BE
SUITABLE FOR TRAFFIC LOADING

INSIDE DIAMETER OF BOX
—— TO ACCOMMODATE PIPE
OUTSIDE DIAMETER

AREA

P e T T O
T T T TG

CRUSHED STONE

TO VENT PIPE

APPROVED PVC CAP SECURED —

VENT AND CLEANOUT
SAME SIZE AND
MATERIAL AS

BUILDING SEWER
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TOPSOIL:

TOP 18" OF NATIVE SOIL
REMOVED DURING EXCAVATION
(TO BE STOCKPILED AND REPLACED)

BACKFILL WITH

6
MIN

2RC OR_SUITABLE ~
EXCAVATED MATERIAL

MINIMUM COVER

4)_0”

IF APPROVED BY AUTHORITY

A

18”

T~ Tty

WARNING TAPE

12”

=
'E

AASHTO NO. 8
CRUSHED STONE
PIPE BEDDING &

MIN

INITIAL BACKFILL

TRENCH

WIDTH

LAWN AREAS

PROPOSED PIPE

FIELD (AGRICULTURAL) AREAS

ENTECH
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|
SEWER MAIN
A
|
/» LATERAL
|
PLAN
ROMAC INDUSTRIES
STYLE "CB" SEWER SADDLE
SEWER MAIN

ELEVATION

ENTECH

PREPARED BY
BAM
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R—-TYPE RIP—RAP

AS REQUIRED(BY PERMIT)

= CONCRETE EASEMENT
o
— [ _
'_
"
9
45'"—7—7 © L F—=
N
SANITARY SEWER LINE
é a
PLAN VIEW

10" MIN. EACH SIDE

TOP OF BANK
4(TYP)—

Ve REFER TO

CONCRETE
ENCASEMENT
DETAIL (S4)

STREAM

RIP RAP
AS REQUIRED

SECTION A-A <7 ( BY PERMIT)
CONCRETE ENCASEMENT Slz
IS SANITARY z|5
A SEWER LINE |’
‘ £ “ - — m
PP | e |

A
T

ENTECH

PREPARED BY
BAM
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POLYETHYLENE SPACER

SECTION A—A

®

_J

CARRIER PIPE, SEE
PLAN FOR SIZE

POLYETHYLENE SPACER

CASING PIPE, SEE
— PLAN FOR TYPE & SIZE

STEEL CASING PIPE
(COATED)

L
u)

)

y

®

REFER TO MANUFACTURER’S

RECOMMENDATIONS FOR PLACEMENT
OF SPACERS ON CARRIER PIPE

RUBBER MOLDED PULL ON END
SEAL W/ STAINLESS STEEL BANDS

(TYP. BOTH ENDS OF CASING)

CASING NOTES:

1. DESIGN ENGINEER IS RESPONSIBLE FOR PROPER
SIZING OF THE CASING PIPE TO HOUSE
CARRIER PIPE AND TO WITHSTAND LOADING

DEMANDS.
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ONLY WHEN VERTICAL SEPARATION IS
LESS THAN 18" PROVIDE CONCRETE
ENCASEMENT ON UNDISTURBED
GROUND. THE LENGTH OF THE
ENCASEMENT SHALL BE EXTENDED

A MINIMUM OF 3 FEET BEYOND

40"
MINIMUM

THE CENTERLINE OF THE WATER
MAIN IN BOTH DIRECTIONS.
REFER TO CONCRETE ENCASEMENT

10"-0" MIN.
EQUAL / EQUAL
DISTANCE DISTANCE
=5 MIN. = 5' MIN.
T
R
S
LB :'_
MIN BT
18" .9 9 -

DETAIL (S4).

MECHANICAL JOINTS
REQUIRED (TYP)

POLYETHYLENE ENCASEMENT

— NEW SEWER LINE

EXIST WATER MAIN

NOTE: ALL CONCRETE SHALL HAVE MINIMUM COMPRESSIVE
STRENGTH OF 3000 PSI AT THE END OF 28 DAYS.
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4!_0!!

10'-0" MIN.
EQUAL EQUAL
DISTANCE DISTANCE
=5"MIN. =5"'MIN.
=
=
MIN
18“4' N — B ™

L MECHANICAL JOINTS

REQUIRED (TYP)

ONLY WHEN VERTICAL SEPARATION
IS LESS THAN 18" PROVIDE
CONCRETE ENCASEMENT ON
UNDISTURBED GROUND. THE
LENGTH OF THE ENCASEMENT SHALL
BE EXTENDED A MINIMUM OF 3 FEET
BEYOND THE CENTERLINE OF THE
WATER MAIN IN BOTH DIRECTIONS.
REFER TO CONCRETE ENCASEMENT
DETAIL (S4).

EXISTING
WATER MAIN

—— NEW SEWER LINE

NOTE: ALL CONCRETE SHALL HAVE MINIMUM COMPRESSIVE
STRENGTH OF 3000 PSI AT THE END OF 28 DAYS.
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CAST IRON
FRAME AND COVER (S10)

RISERS
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NOTE:

1. INTERNAL GREASE TRAPS ARE PROHIBITED BY WTMA.
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FRAME AND COVER

REFER TO S11
GRADE .
[ I 1  E— O — N = N
A AN NS =
IR R R
AN
=
MANHOLE REFER TO
TYPICAL MANHOLE
DETAIL (S12)
=
2" COMBINATION o
AIR RELEASE VALVE Q
A.R.l. D-025 ©
2" NIPPLE ——|
2" BALL VALVE
3" HDPE FLANGE 3" BLIND FLANGE
ADAPTER W/2" THREADED TAP
& I 3~ PIPE CL
CONCRETE PIPE . . €
SUPPORT (TYP.) : : a
=
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NOTES:

1.  REMOVE EXISTING CONCRETE CHANNEL & BENCH TO ACCOMMODATE
THE NEW PIPE PENETRATION.

2. CORE DRILL MANHOLE TO DIAMETER RECOMMENDED BY LINK SEAL
MANUFACTURER FOR NEW PIPE PENETRATION.

3. INLET PIPE INVERTS SHALL BE A MINIMUM OF 0.10 FEET HIGHER THAN
OUTLET PIPE INVERT.

4. INSTALL LINK SEAL & SEWER MAIN PER MANUFACTURER INSTRUCTIONS.

5. REFORM CONCRETE CHANNEL TO PROVIDE SMOOTH FLOW TO
MANHOLE OUTLET.

6. SEAL INTERIOR PIPE PENETRATION WITH NON SHRINK GROUT.

7. AFULL PIPE LENGTH SHALL BE INSTALLED FROM THE MANHOLE
CONNECTION TO THE FIRST PIPE JOINT.

F
EXISTING
OUTLET

BEDDING & BACKFILL
REFER TO DETAIL
S1 OR S2

AS APPROPRIATE

PIPE &\

LINK SEAL
MECHANICAL SEAL

REMOVE EXISTING
CONCRETE CHANNEL/

BENCH

EXISTING BEDDING

EXISTING PRECAST OR
FORMED CONCRETE
CHANNEL
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BACKFILL AND
SURFACING AS

REQUIRED BY
S1 OR S2

(AS APPROPRIATE)
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NOTE: ALL CONCRETE SHALL HAVE MINIMUM COMPRESSIVE
STRENGTH OF 3000 PSI AT THE END OF 28 DAYS.
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PIPE RESTRAINTS MAXIMUM SPACING:

36' C.C. FOR 20% to 35% SLOPES
24' C.C. FOR 35% to 50% SLOPES
16' C.C. FOR 50% OR GREATER SLOPES
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PLACE AGAINST
UNDISTURBED EARTH
-DO NOT FORM- 26"
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GRADE
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HORIZONTAL BENDS
NOMINAL |[LENGTH OF PIPE RESTRAINT REQUIRED PER FITTING IN FEET
PIPEDIA.| 11.25° 22.5° 45° 90° TEE CROSS | CAP/VALVE | REDUCER
4 1 3 5 13 11 11 14 -
6 2 4 8 18 17 17 19 10
8 2 5 10 24 23 23 25 11
10 3 6 12 29 28 28 31 11
12 3 7 14 35 34 34 37 11
16 4 9 19 45 46 46 49 21
VERTICAL BENDS
LENGTH OF PIPE RESTRAINT REQUIRED PER FITTING IN FEET
NOMINAL |VERTICAL UP BEND ANGLE VERTICAL DOWN BEND ANGLE
PIPEDIA.| 11.25° 22.5° 45° 90° 11.25° 22.5° 45° 90°
4 1 3 5 13 3 5 11 27
6 2 4 8 18 4 8 16 39
8 2 5 10 24 5 10 21 51
10 3 6 12 29 6 12 26 62
12 3 7 14 35 7 15 31 74
16 4 9 19 45 10 19 41 98
NOTES:

1.

LENGTHS ARE BASED ON THE DUCTILE IRON PIPE RESEARCH ASSOCIATION PIPE
RESTRAINT CALCULATOR VERSION 3.3 (05/09/2003),

ASSUMING THE FOLLOWING: TRENCH - TYPE 5, SOIL - CLAY 1, BURY DEPTH 4', PRESSURE
150 PSI, AND SAFETY FACTOR 1.5

. LENGTHS ARE PROVIDED FOR DUCTILE IRON PIPE WITHOUT POLYETHYLENE WRAP.

POLYETHYLENE WRAP WILL REQUIRE ADDITIONAL RESTRAINT LENGTH TO BE
DETERMINED ON AN AS NEEDED BASIS BY WTMA ENGINEER.

REDUCER LENGTHS ARE GIVEN FROM THE INDICATED SIZE TO THE NEXT SMALLER SIZE.
REDUCER RESTRAINT LENGTHS SHOULD BE ADDED IF GREATER REDUCTION IS REQUIRED
(LE. 16" TO 8" = 21+11+11 = 43 FEET)
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DUCTILE IRON BEND

BEARING
SURFACE

‘a

000000000
0000900

GRADE

00000000
00000000

PLAN

BEARING SURFACE

B1

PLAN

BEARING SURFACE

SECTION A-A

THRUST BLOCKING SCHEDULE OF DIMENSIONS

MINIMUM SQUARE FEET OF BEARING SURFACE REQUIRED FOR HORIZONTAL THRUST
BLOCKING AND VERTICAL THRUSTS DOWNWARD

* BASED UPON 150 PSI PRESSURE *

PIPE SIZES » 4", 6" AND 8" 10" AND 12"

TYPE OF BEARING MATERIAL DEGREE BEND OR DEFLECTION DEGREE BEND OR DEFLECTION

o o o o o o o o
AND ALLOWABLE LOADS 111/4 22172 45 90 1M11/4 |221/2 45 90
SAND 1 TON/SQ FT
SOFT CLAY 1 TON/SQ FT 1.50 3.00 6.00 12.00 3.00 6.00 12.00 2450
SAND & GRAVEL
2 TON/SQ FT 1.00 150 | 300 | 600 | 150 300 | 6.00 12.00
CLAY 3 TON/SQ FT 1.00 1.00 2.00 4.00 1.00 2.00 4.00 8.00
SOFT ROCK 5 TON/SQ FT 1.00 100 | 100 | 250 | 1.00 1.00 | 250 5.00
ROCK 20 TON/SQ FT 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

MINIMUM SQUARE FEET OF BEARING SURFACE REQUIRED FOR HORIZONTAL THRUST
BLOCKING AND VERTICAL THRUSTS DOWNWARD
* BASED UPON 150 PSI PRESSURE *

PIPE SIZES -p 16"
DEGREE BEND OR DEFLECTION

TYPE OF BEARING MATERIAL S 5 5 S
AND ALLOWABLE LOADS 1118 | 212 °| 45 90
SAND 1 TON/SQ FT
SOFT CLAY 1 TONISQ FT 550 | 1100 | 2150 | 4300
SAND & GRAVEL
> TON/SQ FT 250 | 550 | 1100 | 2150
CLAY 3 TON/SQ FT 200 | 350 | 700 | 14.00
SOFT ROCK 5 TON/SQ FT 100 | 200 | 450 | 850
ROCK 20 TON/SQ FT 100 | 100 | 100 | 200

PIPE BED

2 - #6 REINF BARS

Lf,uf DUCTILE IRON
— BEND

PIPE BED

BEARING SURFACE

DUCTILE IRON

D.I. PIPE

PIPE BED

_SECTIONB-B

NOTES:

1.

ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3000 PSI
AT THE END OF 28 DAYS.

ALL REINFORCING STEEL SHALL BE GRADE 60 DEFORMED BARS.

INSTALL CONCRETE THRUST BLOCKS AT EACH ELBOW, TEE AND CAPPED OR
VALVED END FITTINGS LOCATED IN THE HORIZONTAL PLANE.

PAINT ALL EXPOSED STEEL WITH TWO COATS OF ASPHALT PAINT.
NO COUPLING OR JOINTS SHALL BE COVERED WITH CONCRETE.

ALL-THREADS WITH PIPE STRAPS MAY BE USED IN PLACE OF REINFORCING
BARS.

ALL THRUST BLOCKS SHOWN ARE INTENDED AS A GUIDE AND SHALL
WITHSTAND THE REQUIRED PRESSURE.

RETAINER GLANDS REQUIRED ON ALL MECHANICAL JOINT FITTINGS.

CERTAIN SITUATIONS MAY WARRANT THE USE OF TIE RODS, AUTHORIZED BY
THE AUTHORITY ONLY.

PIPING SHALL BE WRAPPED WITH POLYETHYLENE PRIOR TO PLACEMENT OF
CONCRETE.

FOR SOIL BEARING VALVES LESS THAN 1 TON / SQ. FT., CONSULT WITH
AUTHORITY ENGINEER FOR RECOMMENDATION.
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U-SHAPED
REINFORCING
BARS AROUND
PIPE

EACH U-SHAPED BAR
SHALL BE CONSIDERED
AS ONE BAR FOR
COMPUTING CROSS

RETAINER GLANDS

SECTIONAL AREAS
VERTICAL
EMBEDMENT\
I
'—
o
A1)
[a]
VERTICAL
VERTICAL - LENGTH WIDTH
‘3 SECTION C-C
VERTICAL THRUST UPWARD
VERTICAL THRUST BLOCKING UPWARD THRUSTS
SCHEDULE OF DIMENSIONS
* BASED UPON 150 PSI PRESSURE *
PIPE SIZE 4", 6" AND 8" 10" AND 12" 16"
DEGREE BEND OR 11140 | 221720 | 45° [1114° | 2211720 | 450 [111/4°| 22120 | a5°
LENGTH 300 | 400 | 600 | 450 | 600 | 800 | 600 | 800 | 11.00
WIDTH 300 | 300 | 300 [300 | 300 | 400 |350 | 350 | 500
DEPTH 200 | 300 | 400 [300 |45 |500 |35 | 500 | 500
SQ.IN.REINFORCING | 017 | 033 | 065 | 037 | 074 | 146 | 066 | 132 | 260
BAR NO. 5 | 6 |7 | 8 |9 | 10| 1
R EAR OV | 031 | 044 | 060 | 079 | 1.00 | 127 | 1.56
VERTICAL . N . v | e .
VERTICAL - 15" | 19" | 26" | 35" | 44 | 56" | 68
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