TEMPORARY AND PERMANENT SEAL EDGE WITH

TEMPORARY
PAVEMENT 6-1/2"
MIN. SUPERPAVE (25 mm)

PAVEMENT RESTORATION PG64-22
(RESTORATION ONLY)

1 1/2" WEARING COURSE

4'-0" MINIMUM COVER

18"

2A COARSE
AGGREGATE BACKFILL —

| —F

HERREER |
_— PERMANENT PAVING
CROSS SECTION AS
REQUIRED BY STATE

OR TOWNSHIP
12"
e UTILITY

WARNING TAPE

12"

—— 3/4" CLEAN STONE #67
PIPE BEDDING &
INITIAL BACKFILL

6“
MIN:

\ PROPOSED PIPE

TRENCH WIDTH

TEMPORARY PERMANENT

TOWNSHIP PAVEMENT RESTORATION NOTES:

1. RESTORE WITH

SUPERPAVE (25mm) TO SURFACE AND ALLOW TO

SETTLE FOR 90 DAYS. SUPERPAVE DEPTH OF 6-1/2" OR TO MATCH

EXISTING PAVIN

G, WHICHEVER IS GREATER.

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.

5. PAVEMENT SAWCUTTING SHALL PROVIDE A CLEAN AND NEAT EDGE AT
RIGHT ANGLES OF SURFACE OF PAVEMENT TO REMAIN.

% NT 1.800.315.1372
ENG I www.entecheng.com

NEERING
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4'-0" MINIMUM COVER

SUPERPAVE (9.5mm)
WEARING COURSE

=— SUPERPAVE (25mm)

BASE COURSE
T
BACKFILL WITH 2RC (OR '
SUITABLE EXCAVATED
MATERIAL IF APPROVED ;
BY AUTHORITY)
Y ™~— UTILITY WARNING TAPE
1
S | e
Ol
6" B
o " Y | |—— 3/4" CLEAN STONE #67
PIPE BEDDING &
; . &9 INITIAL BACKFILL
= T 2
©/S | g

\ PROPOSED PIPE

TRENCH WIDTH

NEW DEVELOPMENT RESIDENTIAL STREET PAVMENT NOTES:

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

FINAL PAVE WITH SUPERPAVE (9.5mm)
PAVEMENT CROSS SECTION AS REQUIRED BY TOWNSHIP.

N

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL

> 1.800.825.1372
% www.entethengcun TRENCH RESTORATION FOR NEW DEVELOPMENT RESIDENTIAL STREETS
ENGINEERING
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TOPSOIL TOP 18" OF NATIVE SOIL REMOVED
DURING EXCAVATION (TO BE
STOCKPILED AND REPLACED)
T KEEN T
= |Z —]
°l= —] .
= |Z
0=
& : T2
>
o)
O|  BACKFILL WITH 2RC (OR 1] ]
=|  SUITABLE EXCAVATED
S| MATERIAL IF APPROVED
Z| BY AUTHORITY)
i N : ™— UTILITY WARNING TAPE
¥
= | Z
s
L 3/4" CLEAN STONE #67
PIPE BEDDING &
INITIAL BACKFILL
|2 :
= S
\ PROPOSED PIPE
TRENCH WIDTH
LAWN AREAS ) FIELD (AGRICULTURAL) AREAS
WARWICK TOWNSHIP MUNICIPAL AUTHORITY
315 CLAY ROAD, LITITZ, PA 17543
%\ E E C 1'800}%5'1372 TRENCH RE:‘IT(;\F:\ZIC\)I:IIJ_AE\)IVEJ ;AFII';LD AREAS
ENGINEERING reenen
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1l
i
T

il
0
11l
I
[T
i
7

— ==l

I
i

BACKFILL AND
SURFACING AS
REQUIRED BY

S1, W1, S2 OR W2 =
(AS APPROPRIATE) — =]

MIN.

©

DIAMETER —

6"
MIN!

— ||| ==

I““ll I l%_ll | I!_Hi 1= ILI l Il-—l |

e -l | |="UNbisTURBED |=I1 1=
=Ili=1 earRTH 2 L=l I=]]

o ===
DIAMETER —|  [ASSs T T T T T
%oof;o" AN i
e N T
1.5, 0 /e s N
Hl == lll—-III_H 3/4" CLEAN STONE #67

=== SEWER SERVICE
LINE

18"
MIN
o3
00%8
[sXeX(o)

6
MIN:
O

WARWICK TOWNSHIP MUNICIPAL AUTHORITY
E N T E C H 1 B00825.1372 STANDARD DETAIL
w wwwentecheng.com COMBINED WATER / SEWER TRENCH (LATERALS ONLY)
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. TRENCH WIDTH

1 ]
BACKFILL AND 4
SURFACING AS \> UNDISTURBED
REQUIRED BY ,
Bha \\\ / EARTH
(AS APPROPRIATE) < POLYETHYLENE
,\\\ OR PLASTIC
. e A BREAK BOND
% oy, WATER MAIN
o %/ BARREL OF PIPE
) N BELL OF PIPE
TN
. \\s\/
£g,2 Y
o < S
Tk = N
e .
: X
R

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

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

E N T C H SRR STANDARD DETAIL
v , Wi ntecheng com CONCRETE ENCASEMENT

NGINEERING
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WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL

‘\ N 1.800.825.1372
www.entecheng.com CONCRETE SLOPE COLLAR ANCHOR
ENGINEERING
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HORIZONTAL BENDS

NOMINAL |LENGTH OF PIPE RESTRAINT REQUIRED PER FITTING IN FEET

PIPE DIA. 11.25° 22.5° 45° 90° TEE CAP/VALVE| REDUCER
4 2 3 6 13 11 14 -
6 2 4 8 19 16 20 10
8 3 5 10 25 23 26 11
10 3 6 13 30 28 32 11
12 4 7 15 35 34 38 11
16 5 10 19 46 46 49 21

VERTICAL BENDS

LENGTH OF PIPE RESTRAINT REQUIRED PER FITTING IN FEET

NOMINAL | VERTICAL UP BEND ANGLE VERTICAL DOWN BEND ANGLE

PIPE DIA.| 11.25° 22.,5° 45° 90° 11.25° 22.5° 45° 90°
4 2 3 6 13 3 6 12 28
6 2 4 8 19 4 8 16 39
8 3 5 10 25 6 11 22 52
10 3 6 13 30 7 13 26 63
12 4 7 15 35 8 15 31 75
16 5 10 19 46 10 20 41 98

NOTES.:

1. LENGTHS ARE BASED ON THE DUCTILE IRON PIPE RESEARCH ASSOCIATION THRUST
RESTRAINT DESIGN FOR DUCTILE IRON PIPE ONLINE CALCULATOR, ACCESSED
01/03/2020. ASSUMING THE FOLLOWING: TRENCH - TYPE 5, SOIL - CLAY 1, BURY
DEPTH 4', PRESSURE 150 PSI, SAFETY FACTOR 1.5, AND TEE RUN LENGTH TO FIRST

JOINT 6'.

2. 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.

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

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL
RESTRAINED PIPE LENGTH SCHEDULE

> N 1.800.825.1372
v ENGINEERING "enhnson
DATE: SCALE:
MARCH 2020 | N.T.S.
PREPARED BY CHECKED BY APPROVED BY REV. / DATE PROJECT NO.
CAD TAL SER - - 4185.001
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X—I GRADE

=3
EARTH (YD) DUCTILE IRON BEND GRADE

DUCTILE IRON
BEND
PIPE BED

BEARING
SURFACE

BEARING SURFACE

#6 REINF BARS
AT 9" OC, EW

l E GRADE

DUCTILE IRON TEE DUCTILE IRON
TEE

DUCTILE IRON PIPE

&

D.I. PIPE

2-#6 REINF BARS

BEARING SURFACE

D

2 - #6 REINF BARS

PLAN SECTION B-B

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"

PE OF BEARING MATERIAL | DEGREE BEND OR DEFLECTION | DEGREE BEND OR DEFLECTION

AND ALLOWABLE LOADS 1114 [2212° | a5 | 900 [111m°|2212°| 45° 90°

SAND 1 TON/SQ FT

S O o FT 150 | 300 | 6.00 | 1200 | 3.00 | 600 [ 12.00| 24.50 NOTES:

S oRAVEL 100 | 150 | 300 | 600 | 150 | 300 | 600 | 12.00 1. ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF
3000 PSI AT THE END OF 28 DAYS. POURED CONCRETE OR SAKCRETE
ONLY.

CLAY 3 TON/SQ FT 100 | 100 | 200 | 400 | 100 | 200 [ 400 | 800

2. ALL REINFORCING STEEL SHALL BE GRADE 60 DEFORMED BARS.

SOFT ROCK 5 TON/SQ FT 100 | 1.00 | 1.00 | 250 | 1.00 | 1.00 | 250 | 500 3. INSTALL CONCRETE THRUST BLOCKS AT EACH ELBOW, TEE AND
CAPPED OR VALVED END FITTINGS LOCATED IN THE HORIZONTAL

ROCK 20 TON/SQ FT 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 PLANE,

4. PAINT ALL EXPOSED STEEL WITH TWO COATS OF ASPHALT PAINT.
MINIMUM SQUARE FEET OF BEARING SURFACE REQUIRED FOR HORIZONTAL THRUST
BLOCKING AND VERTICAL THRUSTS DOWNWARD

* BASED UPON 150 PSI PRESSURE * 6. STAINLESS STEEL ALL-THREADS WITH PIPE STRAPS MAY BE USED IN
PLACE OF REINFORCING BARS.

5. NO COUPLING OR JOINTS SHALL BE COVERED WITH CONCRETE.

PIPE SIZES = 16" 7. ALL THRUST BLOCKS SHOWN ARE INTENDED AS A GUIDE AND SHALL
WITHSTAND THE REQUIRED PRESSURE,

TYPE OF BEARING MATERIAL | PEGREE BEND OR DEFLECTION

AND ALLOWABLE LOADS a2z a5 %0 8. MEGALUGS REQUIRED ON ALL MECHANICAL JOINT FITTINGS.
SAND 1 TON/SQ FT 550 | 11.00 | 2150 | 43.00 9. CERTAIN SITUATIONS MAY WARRANT THE USE OF TIE RODS AS
SOFT CLAY 1 TON/SQ FT : : : . INDICATED ON THIS DETAIL OR AS REQUIRED BY THE AUTHORITY.
SAND & GRAVEL 10. PIPING SHALL BE WRAPPED WITH POLYETHYLENE PRIOR TO
2TON/SQFT 250 | 550 | 11.00| 21:50 PLACEMENT OF CONCRETE.

CLAY 3 TON/SQ FT 200 | 350 | 7.00 | 14.00 11. FOR SOIL BEARING VALUES LESS THAN 1 TON / SQ. FT., CONSULT WITH
AUTHORITY ENGINEER FOR RECOMMENDATION.
SOFT ROCK 5 TON/SQ FT 1.00 | 200 | 450 | 850 12. CONCRETE QUANTITY TO BE IN ACCORDANCE WITH THIS DETAIL.
MINIMUM AMOUNT OF CONCRETE MUST BE INSTALLED.
ROCK 20 TON/SQ FT 100 [ 1.00 | 1.00 | 200
315 CLAY ROAD, LITITZ, PA 17543
N STANDARD DETAIL
1.800.825.1372
ww.entecheng.com HORIZONTAL THRUST BLOCKING
ENGINEERING
DATE: SCALE: DRAWING NO.
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U-SHAPED EACH U-SHAPED BAR

REINFORCING (ONE EACH END)
(G BARS AROUND _—~MEGALUG SHALL BE CONSIDERED
AS ONE BAR FOR
COMPUTING CROSS
SECTIONAL AREAS ——@
3 Iq
VERTICAL B L B
EMBEDMENT — |, 1 . | =
Al E
P A O3 N
Vet T el . Bye B o
MR L Y 8- :
VERTICAL
EMBEDMENT AL LENSTH AL LENGTH
VERTICAL THRUST UPWARD SECTION C-C

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 o o o o o o o o o
DEFLECTION 111/4°[ 221/2° | 45° |[111/4°| 221/2° | 45° (11 1/4°| 221/2° | 45
LENGTH 3.00 4.00 6.00 | 4.50 6.00 8.00 | 6.00 8.00 11.00
WIDTH 3.00 3.00 3.00 | 3.00 3.00 4.00 | 3.50 3.50 5.00
DEPTH 2.00 3.00 4.00 | 3.00 4.50 5.00 | 3.50 5.00 5.00
SQ. IN. REINFORCING | 0.17 0.33 0.65 | 0.37 0.74 1.46 | 0.66 1.32 2.60

BAR NO. 5 6 7 8 9 10 1"
CROSS-SECTION
N2 PER BAR 0.31 | 044|060 [ 0.79 | 1.00 | 1.27 | 1.56
VERTICAL " " " " " " "
EMBEDMENT 15 19 26 35 44 56 68

NOTES:

1.

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

2. ALL REINFORCING STEEL SHALL BE GRADE 60 DEFORMED BARS.

3. IFl’\lLi'll'\lAé_L CONCRETE THRUST BLOCKS AT EACH ELBOW, TEE AND CAPPED OR VALVED END FITTINGS LOCATED IN THE VERTICAL

4. PAINT ALL EXPOSED STEEL WITH TWO COATS OF ASPHALT PAINT.

5. NO COUPLING OR JOINTS SHALL BE COVERED WITH CONCRETE.

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

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

8. MEGALUGS REQUIRED ON ALL MECHANICAL JOINT FITTINGS.

9. CERTAIN SITUATIONS MAY WARRANT THE USE OF TIE RODS AS INDICATED ON THIS DETAIL OR AS REQUESTED BY THE AUTHORITY.

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

11. FOR SOIL BEARING VALUES LESS THAN 1 TON/ SQ. FT., CONSULT WITH AUTHORITY ENGINEER FOR RECOMMENDATION.

12. CONCRETE QUANTITY TO BE IN ACCORDANCE WITH THIS DETAIL. MINIMUM AMOUNT OF CONCRETE MUST BE INSTALLED.
WARWICK TOWNﬁ!j!!ZM%_[;IJg!PAL AUTHORITY

>

N

STANDARD DETAIL
1.800.825.1372
www.entecheng.com VERTICAL THRUST BLOCKING
ENGINEERING

DATE: SCALE: DRAWING NO.
MARCH 2020 | N.T.S.
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\ TEMPORARY PAVING FOR
MANHOLE FRAME/COVER
PROTECTION

e,
A==
=l
A==
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m
=
m
Py
A= =fel=l=l=0=lc
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D ===
I=l===]

~

PLAN
&0 NI, ﬁ’ TEMPORARY PAVING -0 BN !
l

— I : AN R ARRAI T 7~ -
m | m

’ 7 GRADE PRIOR
TO FINAL PAVING

N BASE COURSE AS
REQ'D PER STATE

SECTION OR TOWNSHIP

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL

\\ E NT H 1.800.825.1372
www.entecheng.com MANHOLE FRAME / COVER PROTECTION - (TEMPORARY PAVING)
ENGINEERING
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HEAVY DUTY C.I.
FRAME AND COVER TAPERED RIBS
HS 20 LOADING (6 REQ'D)

NON-SKID LUG

PATTERN
2" RAISED LETTERS

4-7/8"d BOLT HOLES

PLAN

1/4"@d NEOPRENE
GASKET

112"

24"@ OPENING

4 |

|
| \\l PAINT
\ INTERNAL \— GRADE RINGS (1 OR 2)
CHIMNEY OR CAST-IN-PLACE
LINER ADJUSTMENT, SEE
DETAIL S10A.
L 4-STN. STL. EXPANSION

ANCHORS OR STN. STL.
SECTION INSERT ASSEMBLIES

4 EXTERIOR BITUMINOUS

WARWICK TOWNSHIP MUNICIPAL AUTHORITY
315 CLAY ROAD, LITITZ, PA 17543
\\ STANDARD DETAIL
v 1’800'%5']372 STANDARD MANHOLE FRAME & COVER
ENGINEERING 'reomsen
DATE: SCALE: DRAWING NO.
MARCH 2020 | N.T.S.
PREPARED BY CHECKED BY APPROVED BY REV. / DATE PROJECT NO. S 1 0
CAD TAL SER - - 4185.001




FRAME

=]

8" MAXIMUM
RISE

T

NI
L] Ll

NOTES:

1.

2.

@

ELEVATION

e 3/4" - NUT & WASHER

3/4" - THREADED ROD

3/4" - 11 NUT & WASHER
(TO LEVEL FRAME)

CLEAN SURFACE AND
/ APPLY SIKA LOCKSTOP
| AND PRIMER ADHESIVE

~—— MANHOLE FLAT TOP

CUT SONOTUBE TO FINISH GRADE HEIGHT INSIDE AND OUTSIDE DIAMETERS TO MATCH FRAME.

SET THREADED ROD TO MANHOLE FRAME HEIGHT (SCREW INTO MANHOLE CONE)

INSTALL NUTS TO LEVEL FRAME.

REMOVE FRAME.

INSTALL PVC TUBING OR BREAK BOND AROUND THREADED RODS.

POUR CONCRETE TO THE TOP OF THE LEVELING NUTS (3,000 PSI CONCRETE MINIMUM)

SET THE FRAME ONTO THE RODS AFTER CONCRETE HAS CURED, REMOVE FRAME AND APPLY
TWO (2) RINGS OF BUTYL RUBBER JOINT SEALANT.

INSTALL WASHER & NUT TO SECURE THE FRAME AFTER THE FRAME IS SET.

INSTALL CHIMNEY SEAL TO INTERIOR AND APPLY BITUMINOUS EPOXY PAINT TO EXTERIOR.

%

N

ENGINEERING

1.800.825.1372
www.entecheng.com

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL
CAST-IN-PLACE MANHOLE GRADE ADJUSTMENT
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1/2" @ STAINLESS
STEEL HEX HEAD BOLT
AND LOCK WASHER

11/2"

),

PLAN
DRILL AND TAP FRAME

FOR 1/2" @ BOLT THREAD

SECTION
COVER BOLT HOLE

5/8" BOLT CLEARANCE
HOLE THRU COVER

1 17
4

00 AR

7

WATERTIGHT FRAME.

FRAME BOLT HOLE
4-4 7/8" BOLT HOLES

2" RAISED LETTERS

HEAVY DUTY C.l.
FRAME AND COVER
HS20 LOADING

TAPPERED RIBS
(6 REQ'D)

y 22" @ OUTSIDE |

| COVER MINIMUM

COVER BOLT HOLE-FOR

4 REQ'D. EQUALLY SPACED
(SEE DETAIL THIS SHEET)

4 REQ'D EQUALLY SPACED

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.

3/16"

)
/:

CIRCUMFERENTIAL
GROOVE MACHINED
NEOPRENE GASKET IN
COVER.

MINIMUM MIN 6/32"
3-0"Q ) USE PREFORMED
! ' PLASTIC SEAL
COMPOUND BETWEEN . .
SECTION FRAME AND MANHOLE 1A L.
WARWICK TOWNSHIP MUNICIPAL AUTHORITY
315 CLAY ROAD, LITITZ, PA 17543
> N STANDARD DETAIL
1.800.825.1372
v www.entecheng.com BOLT DOWN TYPE WATERTIGHT FRAME & COVER
ENGINEERING
DATE: SCALE: DRAWING NO.
MARCH 2020 | N.T.S.
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MANHOLE — SEE DETAILS — IMPROVED
INSERT S10 AND S11 SURFACE
®
UNIMPROVED _| == _f.’u)
z  SURFACE T=1i=1 g
'_
O  (OPENFIELDS) A <
8 |
® HEAT SHRINKABLE MANHOLE =i
&' WRAP AT EACH JOINT AND / 8" 24"
Q  TO SEAL FRAME TO CONE
pd
S % 48" %)
=|F HDPE OR PVC LINER TO w
2|2 INTERIOR OF MANHOLE PER Tk %
% WTMA SPECIFICATIONS /\///, b= Z
) i - =
@ APPLY 2 COATS OF EPOXY 4//\//fr—— 7
S TOEXTERIOR OF MANHOLE i o
¥ PERWTMA SPECIFICATIONS —=
=z ]
= FULL PIPE LENGTH
TO FIRST JOINT N
2]
w
o
BEDDING <
(TYP.) w
()
<<
m
P EIETETE =
MIN.
PRECAST OR FORMED MIN. 6"; AASHTO NO. 67 3/4" CLEAN STONE
CONCRETE CHANNEL AGGREGATE (TO LIMITS OF EXCAVATION)
NOTES:
1. ADJUST TO GRADE WITH CAST-IN-PLACE 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-PLACE RUBBER GASKETS (8" ONLY), A-LOK
CAST-IN-PLACE RUBBER GASKETS (12" AND UP), OR PBX BOOT (12" AND UP).
5.  MANHOLE STEPS SHALL BE COPOLYMER POLYPROPYLENE, PLASTIC COATED 1/2" DIA.
GRADE 60 STEEL REINFORCEMENT BY MA INDUSTRIES OR APPROVED EQUAL.
6. PROVIDE 5' DIAMETER MANHOLE DEPTH GREATER THAN 12'.
7. PROVIDE 5' DIAMETER MANHOLE FOR SEWER MAINS GREATER THAN 18" DIAMETER.

ENTEC

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL

PRECAST SEWER MANHOLE (LESS THAN 16’ DEPTH)

DRAWING NO.

m 1.800.825.1372
www.entecheng.com
ENGINEERING
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CAD TAL SER - - 4185.001

S12




DELETED

WARWICK TOWNSHIP MUNICIPAL AUTHORITY
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STANDARD DETAIL
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ENGINEERING
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8"x8" CONCRETE BLOCK
AS REQ'D TO BE PLACED
INSIDE 12" O.C. SPACING

| — PRECAST DOGHOUSE
OF REBAR MATS

MANHOLE RISER SECTION

N

>— —®

PLAN VIEW

V'

INSTALL Rx WATER STOP AROUND
PRECAST OPENING AND BASE
CONCRETE, THEN FILL OPENING
WITH NON-SHRINK GROUT

MANHOLE 2' CLEARANCE TYP.
INSTALL ADDITIONAL BARS AROUND
CONCRETE BLOCKS AS NECESARY.

L| °

P L 1 P LA Ll

\ PRECAST DOGHOUSE

#5 REBAR TOP & BOTTOM MAT 12" MANHOLE RISER SECTION
0O.C.E.W. CUT REBAR MAT AS

NECESSARY TO FIT AROUND CONCRETE FILL
CONCRETE BLOCKS AND PRECAST /| /

POUR CONC. BASE TO
SPRINGLINE OF PIPE

4

SR STISRICTHY

I L W L L, W T P L 1 @, B R W L W W) KA BIRITIS

pre

6" #57 CLEAN STONE

Rx WATER STOP TO BE PLACED
AROUND INSIDE OF PRECAST MH
1.5" FROM BOTTOM OF BASE

CONCRETE SUPPORT
BLOCKS AS NECESSARY

INSTALL Rx WATER STOP AROUND
PIPE OPENING IN PRECAST WALL &
AROUND PIPE WHERE THE PIPE

SECTION A-A PENETRATES THE PRECAST WALL

NOTES:

1. THE SHELF SLOPES TOWARD THE EXISTING PIPE AT THE RATE OF 1" PER FOOT.

. WHEN THE SHELF IS COMPLETE, REMOVE THE EXPOSED PORTIONS OF THE EXISTING PIPE
. SEE STANDARD MANHOLE DETAILS FOR TOP SECTION, FRAME AND COVER REQUIREMENTS
. FILL OPENING WITH NON-SHRINK GROUT.

. CAST-IN-PLACE CONCRETE MANHOLE BASE.

. WHEN SHELF IS COMPLETE, THE EXISTING PIPE WILL BE REMOVED.

. A MINIMUM OF 1' OF CONCRETE WILL BE PLACED UNDER EXISTING PIPES.

o N o o A W N

. CONCRETE BLOCK TO BE PLACED UNDER MANHOLE RISER RINGS.

>

L2

STANDARD DETAIL
MANHOLE ON EXISTING SEWER CAST IN PLACE BASE DETAIL

1.800.825.1372
www.entecheng.com
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MANHOLE STEPS @ 12" OC —
WITH MIN. OF 12" WIDTH AND
SECURED WITH NON-SHRINK GROUT

PREFORMED PLASTIC SEALING MANHOLE EXTERIOR
COMPOUND (DOUBLE RING): TO BE COATED WITH
FS SS-5-210A, TYPE 1, T BITUMASTIC SEALANT (TYP.)
ROPE FORM (TYP.) /\///
. T 5 "y
O-RINEIOINT (TYP,) COAT INTERIOR ; APPLY HEAT SHRINKABLE
\ e ] / W/ WHITE EPOXY WRAP TO EACH SECTION
6-0" Qf \l 7 JOINT (TYP.)
TYE. - - 4 © SOLID SLEEVE
PROPOSED 5" ), 4'-0" MIN. INSIDE ! 2 S TRANSITION COUPLING
PIPE STUB MIN. 177 T , T (TYP. BOTH SIDES)
3 T = [
; ‘ N é ol
= - ; " 9 A= % - _

e | ==r= - CONCRETE BENCH o Sy
( EXIST PIPE L] “ L EXIST PIPE |
H H — - —— - H- |
n 6| 4 o
() ft el [MIN FLOW CHANNEL | . fi (]
N == = RS 3 ey =S N

: .. T PRECASTBASE % @ ¢ . ...0] blE
y: £
6" MIN. AASHTO #57 GROUT FLOW
AGGREGATE COMPACTED CHANNEL
ELEVATION
NOTES:

1. THE BENCH SHALL SLOPE TO INVERT CHANNEL AT THE RATE OF 1" PER FOOT (MIN.)

2. THE DEPTH OF THE INVERT CHANNEL SHALL BE NOT LESS THEN % OF THE DIAMETER OF
THE PIPE.

3. THE 48"@ MANHOLE SHALL BE USED ON PIPE SIZES 8" TO 18"

4. FINISH GRADE SHALL BE FLUSH WITH TOP OF COVER, UNLESS OTHERWISE NOTED.
MANHOLES INSTALLED OUTSIDE OF PAVED AREAS SHOULD BE RAISED A MINIMUM
OF 18" ABOVE GROUND ELEVATION.

5. ALL PIPE TO MANHOLE CONNECTIONS SHALL BE MADE WITH A CAST-IN-PLACE GASKET.
(TYP.) (A-LOK OR APPROVED EQUAL)

6. REFER TO APPROPRIATE MANHOLE DETAILS FOR UPPER SECTION REQUIREMENTS.

7. SOLID SLEEVE TRANSITION COUPLINGS SHALL INCLUDE A DUCTILE IRON MECHANICAL
JOINT SOLID SLEEVE WITH MEGA-LUG GLANDS AND TRANSITION GASKETS (IF REQUIRED).

WARWICK TOWNSHIP MUNICIPAL AUTHORITY
315 CLAY ROAD, LITITZ, PA 17543
& STANDARD DETAIL
v L e INSERTION MANHOLE DETAIL
ENGINEERING "vomsen
DATE: SCALE: DRAWING NO.
MARCH 2020 | N.T.S.
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CAST-IN-PLACE
RUBBER GASKET x

MIN. 6" AAS

3/4" CLEAN STONE AGGREGATE

MANHOLE COVER
LOCATION (TYP.)

@)

SECTIONAL PLAN

60" MIN.

¢

GREATER
THAN 24"

/\////— PROVIDE 4-WAY CROSS OR

INSIDE DROP MANHOLE CROSS,
AS MANUFACTURED BY GPK
PRODUCTS OR APPROVED
EQUIVALENT WITH LONG
SECTION TURNED DOWN.

(NO PLUGS OR CAPS)

3/4" STAINLESS STEEL STRAPS
BELOW EACH JOINT AND EVERY
3 FT. ATTACH TO WALL WITH
S.S. ANCHOR BOLTS

HTO NO. 67

(EXTEND TO LIMITS OF EXCAVATION

NOTES:

1.

SECTION

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
WARWICK TOWNSHIP MUNICIPAL AUTHORITY
315 CLAY ROAD, LITITZ, PA 17543
\\ N T R STANDARD DETAIL
W ehtecher PRECAST INTERNAL DROP MANHOLE
% ENGINEERING "wenehnson
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DELETED

E

1.800.825.1372
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WARWICK TOWNSHIP MUNICIPAL AUTHORITY
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STANDARD DETAIL

SANITARY SEWER SAMPLING MANHOLE

INEERING
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6" DIA. LATERAL

SEWER PLUG FOR FUTURE

| CONNECTION

| -

TO HOUSE

2/
AN
@1! C

~—— RIGHT-OF-WAY

27 N

PLAN 1x6 TREATED LUMBER AND

REBAR 3'-0" ABOVE GRADE \‘
6" DIA. LATERAL
SEWER SDR-35

FITTING AS
REQUIRED

=il

PLUG FOR FUTURE
. CONNECTION

SEE DETAIL S3 TO HOUSE

6" FOR PIPE BEDDING
REQUIREMENTS |
SEWER
MAIN -~ — 1Y EITTING —~—— CURB LINE OR EDGE
OF RIGHT-OF-WAY
Tt
ELEVATION
NOTES:

1. EXTEND LATERAL TO 5 FEET BEYOND RIGHT-OF-WAY UNLESS A LESSER
DISTANCE IS DIRECTED BY THE AUTHORITY.

2. STAMP CURB "S" ABOVE LATERAL.
3. WYE TO BE USED IF LATERAL IS CONNECTED TO GRINDER PUMP.

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

1.800.825.1372

www.entecheng.com
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SANITARY SEWER LATERAL
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o APPROVED PVC
N CAP SECURED TO
CLEANOUT CAP —
\ 6" TO 12"
FINISHED GRADE \\\/\\/\.&! - \J.! Y ;
RN s N
AT A %
VENT AND CLEANOUT
SAME SIZE AND MATERIAL
AS BUILDING SEWER — o— VENT
\.\
% [©)
l_ " Z
CLEANOUT — e ol B £
|
2
BUILDING SEWER
TO SEWER MAIN sl s
SLOPE @ 2.0% Z R '.. : S
Jd A A A LOPE
\ J I S ‘-,"--’--
’ ¢]
- A (- L \—) (A4 Wy
0:0:0:0-0-0-
LG
b

U-BEND TRAP
(OR 2-90° ELBOWS)

MIN. 6" AASHTO NO. 67
3/4" CLEAN STONE AGGREGATE

NOTES:

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 S19 WHEN IN PAVED OR TRAFFIC AREAS.

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL
SANITARY SEWER TRAP AND VENT

1.800.825.1372
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FINISHED GRADE PER PLAN —\

PROTECTION BOX

, INSIDE DIAMETER OF BOX

LABELED "SEWER" OR "S" i

TO ACCOMODATE PIPE
OUTSIDE DIAMETER

8" Lo

CRUSHED STONE

APPROVED PVC CAP
SECURED TO VENT PIPE

NOTES:

VENT AND CLEANOUT
SAME SIZE AND MATERIAL
AS BUILDING SEWER

1. PROTECTION BOX TO BE SET FLUSH WITH PAVING SURFACE.
2. PROTECTION BOX AND COVER TO BE SUITABLE FOR TRAFFIC LOADING.

%

N

ENGINEERING

1.800.825.1372
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SEWER MAIN
C—
I
: LATERAL
/g
PLAN
ROMAC INDUSTRIES
SEWER MAIN STYLE "CB" SEWER SADDLE

ELEVATION

WARWICK TOWNSHIP MUNICIPAL AUTHORITY
315 CLAY ROAD, LITITZ, PA 17543
\\ N STANDARD DETAIL
1.800.825.1372
v www.entecheng.com BREAK-IN LATERAL CONNECTION
ENGINEERING
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POLYETHYLENE SPACER \

CASING PIPE, SEE
PLAN FOR TYPE & SIZE

SECTION A-A

— DUCTILE IRON
CARRIER PIPE, SEE

PLAN FOR SIZE
<A> r FIELD LOCK STEEL CASING PIPE

GASKET / (COATED)

X

—

| Som—

®

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.

CASING PIPE TO BE 2 TIMES DIAMETER OF CARRIER PIPE.

> EN
N
%ENGINEERING

1.800.825.1372
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DELETED

WARWICK TOWNSHIP MUNICIPAL AUTHORITY
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STANDARD DETAIL

SEWER CROSSING OVER EXISTING WATER MAIN

%\ EN E H 1.800.82'15.1372
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ENGINEERING ecmeen
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WARWICK TOWNSHIP MUNICIPAL AUTHORITY
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STANDARD DETAIL

\\ 1.800.825.1372
www.entecheng.com SEWER CROSSING UNDER EXISTING WATER MAIN
ENGINEERING
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N

WARWICK TOWNSHIP MUNICIPAL AUTHORITY
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STANDARD DETAIL
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FRAME AND COVER
REFER TO S11

FINISHED GRADE
s ¥ s ¥ o ¥ s ¥ s ¥ .3 N
\\\\\\\\\%\\\__T\_/;"\L_\\\\\\\\%\\\/\‘ 3
ey L :
N ,\\ - oL Y .-q'sf‘ e
o 4 a ‘. e E|D
MANHOLE REFER -/ —] T\
TO TYPICAL - o |
MANHOLE DETAIL (S12) —=}. - 5-0 et
2" COMBINATION e
& AIR RELEASE VALVE ]
2" BRASS NIPPLE , ©
i _ ©
3" HDPE . L — 2" STAINLESS STEEL
FLANGE ADAPTER — - BALL VALVE
CAST-IN-PLACE 3" BLIND FLANGE
GASKETS (TYP.) = W/2" THREADED TAP
e - PIPECL
PIPE ©
SUPPORT (TYP.) .
4 Ta
. &

N

ENGINEERING

%
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e
BEDDING & BACKFILL WT
REFER TO DETAIL _
S10R S2
EXISTING
AS APPROPRIATE it
PIPE & |\]
_S\LOPE
PIPE TO / S =N
MANHOLE BOOT
EXISTING BEDDING
REMOVE EXISTING i
CONCRETE CHANNEL/BENCH — EXISTING PRECAST OR
FORMED CONCRETE CHANNEL
NOTES:

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

2. CORE DRILL MANHOLE TO DIAMETER FOR NEW PIPE PENETRATION.

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

4. INSTALL GASKET & 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.

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543
STANDARD DETAIL
EXISTING MANHOLE PENETRATION

1.800.825.1372
www.entecheng.com
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SEWER

FORCE MAINl

1 1/4" SERVICE
LATERAL

RIGHT-OF-WAY LINE

— BALL CHECK VALVE
(WITHIN 5' OF ROW)

STATION

HYDROMATIC
GRINDER PUMP

NOTES

1.

REFER TO DRAWING S-3 FOR LATERAL NOTES.

4"PVCTO
DWELLING

~< 11/4" FULL PORT - .
BALL CURB STOP A VENT & CLEANOUT SHALL
W/ CURB BOX BE ADDED PRIOR TO THE
PLAN GRINDER PUMP AS DEPICTED
ON DETAIL S18
MOUNT CONTROL PANEL
w TO EXTERIOR ——g
z s L
S HYDROMATIC
Z GRINDER PUMP ]
= STATION 0} Q
L (T To]
Q < o
B LID ASSEMBLY WITH PENTAGON - o
40" P HEAD PLUG MATERIAL: CAST g =| |E
MIN. COVER o4 IRON WITH ASPHALT-BASE c S| i1 14" conpurT
: PAINT LABELED "SEWER"
BASEMENT
GRADE N ]
Ry o g RRLRY5-gn R . |~ MIN. 2-0" OVER
XX ’HC ELECTRIC
BALL CHECK VALVE N ‘| CABLE
(WITHIN 5' OF ROW) \@f\f«
“ Z et o Zij/c (SDR 35)
S y,)@),\/ NN 0 PORRRD N N TESTED WATER
1 1/4" SERVICE i TIGHT
LATERAL 5|8 SUBGRADE} 4" MIN CAPACTED
+|© #67 CLEAN STONE
SHBLRADE z AGGREGATE
SADDLE TAP = -
| SEWER L 1 1/4" FULL PORT FLEXIBLE \iﬁ
FORGEKIAIN BALL CURB STOP SS COUPLING &v/\g N
L 4" MIN. COMPACTED 7 :
#67 CLEAN STONE 5
AGGREGATE
ELEVATION

W ENT

H

ENGINEERING
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315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL
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1 1/4" SERVICE

DETAIL S17/
f ) I 1 I

11/4

NOTES

22

' SERV
LATERAL
SUBGRADE

SADDLE , SEE
DETAIL S20

— GRAVITY
SEWER MAIN

OF ROW)

l (WITHIN &'

V7

ICE

#67 CLEAN STONE
AGGREGATE

— 4" MIN. COMPACTED

ELEVATION

1. REFER TO DRAWING S-3 FOR LATERAL NOTES.

il}
z
LATERAL 7 3
6" GRAVITY LATERAL $
CLEANOUT '
l o) — BALL CHECK VALVE HYDROMATIC
GRAVITY g (WITHIN 5' OF ROW) GRINDER PUMP
SEWER MAIN o) STATION
) e l :
o T It T 4"PVC TO
p DWELLING
I
" 3 |
<
6" GRAVITY - - -
A VENT & CLEANOUT SHALL
LATERAL -~ BE ADDED PRIOR TO THE
1 1/4" FULL PORT PLAN GRINDER PUMP AS DEPICTED
BALL CURB STOP ' ON DETAIL S18
W CLIRE: B MOUNT CONTROL PANEL
i TO EXTERIOR
Z
i HYDROMATIC
% GRINDER PUMP
= STATION 0]
6" GRAVITY LATERAL N w
CLEANOUT S LID ASSEMBLY WITH PENTAGON <
- & HEAD PLUG MATERIAL: CAST g
i SOVER = IRON WITH ASPHALT-BASE = 1 1/4" CONDUIT
; PAINT LABELED "SEWER"
BASEMENT
GRADE - )
RS P « ,— MIN. 2-0"OVER
6" GRAVITY i‘\?/@\ ’ ELECTRIC
LATERAL, SEE BALL CHECK VALVE CABLE

Z’—4—"—3/0 (SDR 35)

T S TESTED WATER

i L TIGHT

|3 | SUBGRADE 4" MIN CAPACTED

3|0 1 #67 CLEAN STONE
z AGGREGATE
= A

L 11/4" FULL PORT L FLEXIBLE W
BALL CURB STOP SS COUPLING oo

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL
GRINDER PUMP CONNECTING TO GRAVITY MAIN
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6

SEWER MAIN J

2" RESTRAINED
CONNECTION -l

VALVE BOX & FULLY
PORTED BALL VALVE

LID ASSEMBLY WITH
PENTAGON HEAD PLUG
MATERIAL: CAST IRON
WITH ASPHALT-BASE

PAINT LABELED "SEWER"

&
\\/

PLAN

51/4" COVER
MARKED SEWER ‘l

51/4" COVER

MARKED SEWER

— 3" THREADED (SS)
DISCHARGE WITH
CAP AND CHAIN

I NN ) DI N
VALVE BOX & FULLY
PORTED BALL VALVE
SIZED PER LPSS MAIN \%
UTILIZE (2)45° ELBOW j |
SEWER MAIN 1 AN IN LIEU OF (1) 90° ELBOW -

46 AL AL AL ﬂ i EL A S - .4
P00 0 020-00-0:0.0. 0. 0.0, 0:0; ooz VN ov Tar WV oY, rovs 0o 0o 0. 050 050 050 0 0:0-0.0-00 00 0L s g
poos (5 =e-0z0"0C0 Co e 0-0 00, o oz 95020 z ]

\//\’\//\\//\,//>//(\\\{<\\\/{2\{// 3 e
j L~ 4" MIN. COMPACTED 1
SUBGRADE #67 CLEAN STONE X ;
AGGREGATE R
SUBGRADE
ELEVATION

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

STANDARD DETAIL

TERMINAL CLEANOUT ASSEMBLY
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SEE NOTE 1 1'X1' 4000 PSI CONCRETE PAD

SEE NOTE 3
1 "
SURFACE PAVING T* 7 (2) #4 BARS E.W.
BASE PAVING N _\
N
ROADWAY / o o ///\///\/ -
SUBBASE \\ N © B
STONE a Wy
ISTSOS0 YNZ -
5 SR e
' /
N
\\/\\\/\\\K
(3) #4 BARS E.W. K o AASHTO NO. 57 STONE
2'X2' 4000 PSI
CONCRETE PAD ~—— 3" SCH 40 PVC PIPE
CONTINUOUS AWG #10
SOLID CORE INSULATED
COPPER TRACER WIRE

~—— PIPE STONE BEDDING

NON-METALLIC | ——— TAPE TRACER WIRE BELOW PIPE
MPIPELINE | SPRINGLINE @ 10' O.C. MAX. - SEE
NOTE 2
ELEVATION

NOTES

1. C.l. BOX SHALL BE TYLER 10" C.I. VALVE BOX TOP SECTION SLIP MODEL 10T-A WITH 5 1/4"
DROP LID MODEL 14549 MARKED "SEWER"

DO NOT SPLICE TRACER WIRE UNDERGROUND.
PROVIDE 3 FEET OF LOOPED WIRE WITHIN TEST STATION BOX.
SPACE TEST STATIONS 500 FEET MAX. AND AT ALL CHANGES IN FORCE MAIN DIRECTIONS.

o 0 DN

PROVIDE METALLIC CAUTION TAPE CENTERED ON FORCE MAIN 12" BELOW FINISHED GRADE.

WARWICK TOWNSHIP MUNICIPAL AUTHORITY

315 CLAY ROAD, LITITZ, PA 17543

N STANDARD DETAIL
v 1'800'85,5']372 FORCE MAIN TRACER WIRE TEST STATION
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