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OTHER METHODS MUST MEET APPROVAL OF THE ENGINEER. 

OF 9 FOOT CENTERS (ONE AT EACH JOINT AND ONE INTERMEDIATE).

WITHIN THE CASING BY USING "SPIDER" STEEL SUPPORTS AT A MAXIMUM

CARRIER PIPE SHALL BE ADEQUATELY SUPPORTED THE ENTIRE LENGTH2.

PROJECT SPECIFICATIONS.

STEEL ENCASEMENT PIPE SHALL CONFORM TO THE REQUIREMENTS OF THE 1.

REVISION: 1) REVISED NOTE 1 REGARDING STEEL ENCASEMENT PIPE - 03/14/2012

PAVEMENT

EDGE OF 

SLOPE OR 

TOE OF 

5’ BEYOND 

OR RR TRACK

PAVEMENT 

PIPE

IRON CARRIER 

JOINT DUCTILE 

RESTRAINED 
CASING

STEEL PIPE 

AT EACH END

MASONRY ENCLOSURE 

 

SLOPES IN FILL SECTIONS.

(5) FEET BEYOND THE TOE OF 

LINE IN CUT SECTIONS, FIVE 

FROM DITCH LINE TO DITCH 

ENCASEMENTS SHALL EXTEND 
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NOTES:

TYPE 1

C600.

ADDITIONAL INFORMATION ON PIPE BEDDING AND BACKFILL, SEE ANSI/AWWA 

FIGURE MAY BE INFLUENCE BY FACTORS OTHER THAN PIPE STRENGTH.  FOR 

CONSIDERATION OF THE PIPE-ZONE EMBEDMENT CONDITIONS INCLUDED IN THIS 

GIVEN TO THE USE OF LAYING CONDITIONS OTHER THAN TYPE 1.

FOR NORMAL PIPE SIZES 14 INCH AND LARGER, CONSIDERATION SHOULD BE 

2.

1.

12" 12"

EARTH)

(FLAT BOTTOM IS DEFINED AS UNDISTURBED 

FLAT BOTTOM TRENCH WITH LOOSE DIRT

(NOTE 1)

TYPE 2

12" 12"

EARTH)

(FLAT BOTTOM IS DEFINED AS UNDISTURBED 

CONSOLIDATED TO CENTERLINE OF PIPE

FLAT BOTTOM TRENCH WITH BACKFILL LIGHTLY

TYPE 3

FOREIGN MATERIALS AND FROZEN EARTH.)

FROM THE TRENCH, FREE OF ROCK, ORGANIC MATERIAL, 

(LOOSE SOIL IS DEFINED AS NATIVE SOIL EXCAVATED 

LIGHTLY CONSOLIDATED TO TOP OF PIPE

PIPE BEDDED IN 4" MINIMUM LOOSE SOIL WITH BACKFILL

12" 12"

TYPE 4

STANDARD PROCTOR, AASHTO T-99)

(APPROXIMATELY 80 PERCENT 

BACKFILL COMPACTED TO TOP OF PIPE.

PIPE DIAMETER, 4" MINIMUM WITH 

CRUSHED STONE TO A DEPTH OF 1/8 

PIPE BEDDED IN SAND, GRAVEL, OR 

12" 12"

TYPE 5

MATERIAL, FOREIGN MATERIALS AND FROZEN EARTH)

EXCAVATED FROM THE TRENCH, FREE OF ROCKS, ORGANIC 

(SELECT MATERIAL IS DEFINED AS NATIVE SOIL 

PROCTOR, AASTO T-99)

PIPE.  (APPROXIMATELY 90 PERCENT STANDARD 

COMPACTED GRANULAR OR SELECT MATERIAL TO TOP OF 

GRANULAR MATERIAL, 4" MINIMUM UNDER PIPE.  

PIPE BEDDED TO IT’S CENTERLINE IN COMPACTED 

12" 12"

4" MIN4" MIN4" MIN

4"  AND LARGER TAPPING Not To Scale
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SLEEVE AND VALVE ASSEMBLY
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GATE/TAPPING VALVE

TAPPING SLEEVE

2. SEE STANDARD THRUST BLOCK TABLE FOR AREA OF CONCRETE REQUIRED.

SHALL BE WRAPPED IN POLYETHYLENE.

OR ENDS OF MECHANICAL JOINT FITTINGS. TAPPING SLEEVE AND BOTTOM OF VALVE

1. CONCRETE SHALL NOT CONTACT GLANDS, BOLTS OR ENDS OF MECHANICAL BOLTS,

:NOTES

MAIN

EXISTING

SIDE VIEW

FLANGE 

TOP VIEW

M.J. GLAND

VALVE

CONCRETE SUPPORT

3. TAPPING SLEEVE SHALL BE TESTED IN ACCORDANCE WITH ONWASA REQUIREMENTS.

REVISION: 2) REVISED NOTES SECTION AND CHANGED "M.J. FITTING" TO "M.J. GLAND" - 03/14/2012

REVISION: 1) REVISED NOTE 1 REGARDING POLYETHYLENE WRAPPING AND ADDED NOTE 3 REGARDING TESTING OF TAPPING SLEEVE - 03/14/2012

STANDARD PAVEMENT

CUT AND PATCH DETAILS

Not To Scale
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SMOOTH LEVEL PATCH.

THE ASPHALT PAVEMENT MATERIAL SHALL BE INSTALLED AND COMPACTED THOROUGHLY TO ACHIEVE A 6.

THE ASPHALT BE LESS THAN 2" THICK.

THE SAME DEPTH OF PAVEMENT MATERIAL WHICH EXISTS SHALL BE REINSTALLED, BUT IN NO CASE SHALL 5.

THE ENTIRE THICKNESS/VERTICAL EDGE OF THE CUT SHALL BE TACKED.4.

WITH NCDOT STANDARDS.

WITHIN ROADS MAINTAINED BY NCDOT, THE TRENCH SHALL BE BACKFILLED AND COMPACTED IN ACCORDANCE 3.

PROJECT SPECIFICATIONS.

THE PROPOSED SUBGRADE. THE BACKFILL SHALL BE PLACED AND COMPACTED IN ACCORDANCE WITH THE 

THE TRENCH SUBGRADE MATERIAL SHALL BE BACKFILLED WITH DRY SOIL OR ABC STONE TO THE BOTTOM OF 2.

THE PAVEMENT SHALL BE DEFINED BY A STRAIGHT EDGE, PREFERABLY A MACHINED SAW CUT.1.

NOTES:

SAW CUT

EXISTING ASPHALT

ABC AGGREGATE BASE

MIN. 8" COMPACTED

S9.5 SURFACE COURSE

2" MIN. OR MATCH EXISTING

COMPACTED BACKFILL

PIPE WIDTH

MAXIMUM PAYMENT WIDTH

REVISION: 1) REVISED NOTES 2 & 3 REGARDING BACKFILLING AND NCDOT REQUIREMENTS, AND DELETED ORIGINAL NOTE 4 - 03/14/2012

36" MIN.

12" 12"

6"

VARIES

Not To Scale
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SCALE:

ONSLOW WATER AND SEWER AUTHORITY

WS_TB2

Onslow Water & Sewer Authority
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THRUST BLOCKING
WS_TB4THRUST BLOCKING Not To Scale
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ONSLOW WATER AND SEWER AUTHORITY

Onslow Water & Sewer Authority
USE WITH "ONWASA MANUAL OF SPECIFICATIONS, STANDARDS and DETAILS, latest revision"

"C-6"-16",  20"-24",  30"-36",    48"

THRUST COLLAR, AND THRUST SCHEDULE

REINFORCING REQUIREMENTS

UNDISTURBED SOIL

"Y" BAR

RESTRAINT GLAND

CLEARANCE

3" MIN.

NOTES:

48" & greater

6" - 36"

I.D. PIPE

48" & greater

6" - 36"

I.D. PIPE

1’-8"

1’-4"

"A"

#6

#5

REBAR SIZE

3’-0"+ O.D. PIPE

1’-9"

1’-7"

"B"

2’-2"+ O.D. PIPE

"X" BAR LENGTH

1.502 LBS/FT

2"

1.043 LBS/FT

"X" BAR WEIGHT

"X" BAR

"
A
"

"
A
"

P
I
P

E

O
.D
.

CLEARANCE

3" MIN.

1.9 LBS. EACH

1.1 LBS. EACH

"Y" BAR WEIGHT"Y" BAR LENGTH

3" 4"

1’-3"

1’-1"

6"

"B"

X-24, Y-12

X-24, Y-12

NO. REQUIRED

"C"

BACKFILL TAMPED IN 6" LIFTS PER STANDARD EMBEDMENT DETAIL. 4.

AS SHOWN ON STANDARD EMBEDMENT DETAIL.

TRENCH BOTTOM WIDTH IN VICINITY OF THRUST BLOCK INSTALLATION SHALL BE THE MINIMUM WIDTH    3.

REINFORCING BARS SHALL BE DEFORMED AND TIED TOGETHER.2.

CONCRETE SHALL BE 3000 PSI AND TRANSIT MIXED.1.

REVISION: 1) CHANGED THRUST COLLAR TO RESTRAINT GLAND - 03/14/2012

TEST PRESSURE = 200 PSI

SIZE

PIPE 

FITTING

TYPE 
DIMENSIONS (FT)

CU. YD.

CONCRETE 

VOLUME 

"L" "H" "T"

INCHES

<4 

1.00 1.00 1.00 0.04

1.00 1.00 1.50 0.06

1.00 1.00 1.50 0.06

1.50 1.50 2.50 0.15

TEE 1.50 1.50 2.00 0.12

INCHES

   4 

      

1.00 1.00 2.50 0.09

1.00 1.00 2.50 0.09

1.50 1.50 2.50 0.15

1.50 1.50 2.50 0.15

TEE 1.50 1.50 2.00 0.12

INCHES 

6 

1.50 1.50 2.50 0.15

1.50 1.50 2.50 0.15

1.50 1.50 2.50 0.15

2.50 2.00 3.00 0.33

TEE 2.50 2.00 2.50 0.28

INCHES

8 

2.00 2.00 2.50 0.23

2.00 2.00 2.50 0.23

2.00 2.00 2.75 0.23

4.00 2.00 3.00 0.50

TEE 4.00 2.00 2.50 0.42

INCHES

12 

2.00 2.00 3.00 0.28

3.00 2.00 3.00 0.39

4.00 2.50 3.00 0.61

5.50 3.00 3.50 1.13

TEE 5.50 3.00 3.00 0.97

INCHES

16 

2.00 2.00 3.00 0.28

4.00 2.00 3.00 0.50

5.50 3.00 3.50 1.13

7.50 4.00 3.50 2.01

TEE 7.50 4.00 3.00 1.72

TEST PRESSURE = 150 PSI

SIZE

PIPE 

FITTING

TYPE 
DIMENSIONS (FT)

CU. YD.

CONCRETE 

VOLUME 

"L" "H" "T"

INCHES

<4 

---- ---- ---- ----

1.00 1.00 1.50 0.06

1.00 1.00 1.50 0.06

1.00 1.00 2.50 0.09

TEE 1.00 1.00 2.00 0.07

INCHES

   4 

      

1.00 1.00 2.50 0.09

1.00 1.00 2.50 0.09

1.00 1.00 2.50 0.09

1.50 1.50 2.50 0.15

TEE 1.50 1.50 2.00 0.12

INCHES 

6 

1.50 1.50 2.50 0.15

1.50 1.50 2.50 0.15

1.50 1.50 2.50 0.15

2.00 2.00 3.00 0.28

TEE 2.00 2.00 2.50 0.23

INCHES

8 

2.00 2.00 2.50 0.23

2.00 2.00 2.50 0.23

2.00 2.00 2.75 0.25

3.00 2.00 3.00 0.39

TEE 3.00 2.00 2.50 0.32

INCHES

12 

2.00 2.00 3.00 0.28

2.00 2.00 3.00 0.28

3.00 2.50 3.00 0.47

4.50 3.00 3.50 0.94

TEE 4.50 3.00 3.00 0.81

INCHES

16 

2.00 2.00 3.00 0.28

3.00 2.00 3.00 0.39

4.00 3.00 3.50 0.84

6.50 3.50 3.50 1.54

TEE 6.50 3.50 3.00 1.32

INTO BLOCKING SIZES COMPUTATION. THEREFORE, BLOCKING SIZE IS CONSERVATIVE.

NEITHER THE WEIGHT OF THE CONCRETE BLOCKING NOR FRICTION BETWEEN CONCRETE BLOCKING AND SOIL WAS ADDED 4.

THIS DETAIL NOT APPLICABLE TO REDUCING BENDS.3.

VELOCITY OF FLOW = 15 FPSc.

SOIL BEARING PRESSURE = 2000 PSFb.

BLOCKING IS CONSTRUCTED IN RESIDUAL SOILS AS SHOWN IN DETAILa.

BLOCKING SIZES SHOWN IN THESE TABLES ASSUME THE FOLLOWING:2.

PROFESSIONAL ENGINEER.

BEEN REMOVED, BLOCKING SIZE MUST BE RE-SIZED FOR THE SPECIFIC LOCATION/CIRCUMSTANCE BY A NC LICENSED 

IF BLOCKING EXCAVATION IS IN LIGHTLY COMPACTED FILL AREAS, OR IN AREAS WHERE BOULDERS OR STUMPS HAVE 1.

CHART NOTES:

REVISION: 1) REPLACED WS_TB2 FROM OCTOBER, 2007 REVISION - 03/14/2012

2/3/2015 
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