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940 Main Campus Drive, Suite 500
Raleigh, NC 27606

BP1-R018

UTILITIES

UC-3

NOTES

CONFLICTS ARE ENCOUNTERED.

VERIFY ALL UTILITY CROSSINGS PRIOR TO CONSTRUCTION AND NOTIFY THE ENGINEER IF

ALL WATER MAINS SHALL BE INSTALLED WITH A MINIMUM OF 36 INCHES OF COVER.

DESCRIBED IN THE PROJECT SPECIFIC SPECIAL PROVISIONS.

LATEST EDITION, SUPPLEMENTED AS REQUIRED WITH THE FACILITY'S OWNER STANDARDS AS

ACCORDANCE WITH THE NCDOT STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES,

ALL WORK ASSOCIATED WITH THE RELOCATION OF WATER MAINS SHALL BE COMPLETED IN1.

2.

3.

TO EXISTING LINE.

FILL LINE WITH WATER AND ALLOW TO SIT IN PLACE FOR 24 HOURS BEFORE TIE IN

IN ACCORDANCE WITH THE DETAIL OF THESE PLANS.

ALL CONNECTIONS TO EXISTING WATER MAINS SHALL BE MADE WITH THRUST COLLAR

AS REQUIRED.

CONTRACTOR SHALL COORDINATE UTILITY RELOCATION WITH LOCAL UTILITY COMPANIES4.

5.

6.

M.J.PLUG

SIDE EXCAVATIONS(TYP.)

ELBOW

1/31/23/410 2/3 1/3

24

20

18

3.0

2.0

1-2/3

14

16

12

1.0

1-1/3

3/4

4-1/3

3.0

2-1/3

2-1/3

1-2/3

1-1/3

1-1/2

2.0

1.0

3/4

1.0

2/3

1-1/3

2/3

3/4

2/3

1/2

1/3

1/2

1/2

1/3

1/3

1/3

1/3

MINIMUM CONCRETE BLOCKING (C.Y.) *

8

6

4

1/3

1/3

1/3

1/3

1/2

1/3

1/3

1/3

1/3

1/3

1/3

1/3

1/3

1/3

1/3

ALL BEARING 

SURFACES 

SHALL BE AGAINST 

UNDISTURBED 

GROUND (TYP.)

CONCRETE SHALL 

BE KEPT CLEAR OF 

PIPE JOINTS(TYP.)

NOTES

1.) THRUST BLOCKS SHALL BE INSTALLED ON WATER 

   DISTRIBUTION LINES 6" THRU 12" DIA. IN THE MANNER SHOWN.  

2.) PIPE GREATER THAN 12 INCH DIAMETER SHALL REQUIRE 

   RESTRAINED JOINT PIPE FOR THE PROPER LENGTH. 

3.) COMPACT FITTINGS ARE NOT ACCEPTABLE. STANDARD FITTINGS 

   SHALL BE USED WITH CONCRETE THRUST BLOCKING.

4.) THRUST BLOCKS SHALL BE INSTALLED ON SEWER FORCE MAIN 

   IN THE MANNER SHOWN. 

5.) IF SAC-CRETE IS USED, MIXING MUST BE ON SITE UTILIZING A 

   MECHANICAL MIXER. 

6.) NO CONCRETE SHALL BE PLACED ON BOLTS. WRAP JOINT 

   FITTINGS WITH PLASTIC. 

7.) CONCRETE SHALL BE A MINIMUM 3,000 psi. 

8.) ALL BEARING SURFACES SHALL BE AGAINST UNDISTURBED SOIL 

9.) USE OF RESTRAINED JOINT DUCTILE IRON WILL BE REQUIRED IF 

   SOIL CONDITIONS DO NOT ALLOW THE USE OF THRUST BLOCKS 

10.) ALL VERTICAL BENDS SHALL BE RESTRAINED USING 

   RESTRAINED JOINT DUCTILE IRON PIPE.

NOM. PIPE 

DIA. IN.

TEES & 

DEAD ENDS

ELBOW

HORIZONTAL BEND

TEE
CROSS

DEAD END

SEE BLOW-OFF DETAIL FOR CLARIFICATION OF 

CONSTRUCTION REQUIRED AT DEAD ENDS

CONCRETE  THRUST 

BLOCK (TYP.)

THRUST 

BLOCK

 UNDISTURBED SOIL

AREA OF 

BEARING

THRUST BLOCK DETAILS

   AND SHALL BE APPROVED BY NORTHAMPTON COUNTY PUBLIC

   WORKS DEPT. COORDINATOR PRIOR TO PLACEMENT OF CONCRETE. 

BELL OD + 8" MIN.

AS REQUIRED

BELL OD + 24" MAX.

4"-6" TOPSOIL RESTORED 

TO ORIGINAL GRADE AND 

SEEDED OR SODDED AS 

INDICATED ON DRAWINGS.

S
E

E
 N

O
T

E
 #

3

CONTINUOUS 12 GA. 

THHN TRACER WIRE 

REQUIRED FOR ALL 

NON-FERROUS PIPE 

(FROM VALVE BOX 

TO VALVE BOX)

4" MIN SUITABLE  LOOSE 

SOIL BEDDING FROM TRENCH

EXCAVATION (SEE NOTES 4 & 5)

WATER MAIN MATERIAL SHALL 

BE AS SPECIFIED AND SHOWN 

ON THE DRAWINGS.

NOTES: 

1. ALL EXCAVATIONS SHALL COMPLY WITH THE TERMS AND 

CONDITIONS OF THE CONSTRUCTION STANDARDS FOR 

EXCAVATIONS IN OSHA "SAFETY AND HEALTH 

REGULATIONS FOR CONSTRUCTION", CHAPTER XV11 OF 

TITLE 29, CFR, PART 1926. THE CONTRACTOR SHALL 

HAVE A COMPETENT PERSON ON SITE AT ALL TIMES 

DURING EXCAVATION AND BACKFILLING. 

2. CONTRACTOR SHALL USE TRENCH BOX SHORING IN ALL 

OPEN CUTS IN PAVED AREAS. TRENCH WIDTH SHALL BE 

MAINTAINED AT THE MINIMUM PRACTICAL WIDTH. 

3. TYPE 3 TRENCH CONDITIONS AND A MINIMUM OF 4' OF 

COVER MUST BE MAINTAINED WHERE RESTRAINT JOINT 

PIPE IS SPECIFIED AND 3.5' OF COVER IN ALL OTHER 

LOCATIONS UNLESS SHOWN OTHERWISE ON THE PLAN 

PROFILE. 

4. LOOSE SOIL OR SELECT MATERIAL IS DEFINED AS 

"NATIVE" SOIL EXCAVATED FROM THE TRENCH, FREE OF 

ROCKS, FOREIGN MATERIAL, AND FROZEN EARTH. 

5. BEDDING MATERIAL SHALL EXTEND TO UNDISTURBED 

TRENCH WALLS AND TRENCH BOTTOM. BEDDING 

MATERIAL WILL NOT BE PAID FOR UNLESS SPECIFICALLY 

APPROVED BY THE PROJECT REPRESENTATIVE AND 

ONLY FOR THE AUTHORIZED QUANTITY. 6. BEDDING 

MATERIAL SHALL BE PROPERLY RODDED AND 

COMPACTED AROUND THE PIPE HAUNCHES. TEST FOR 

DENSITY OF COMPACTION MAY BE MADE AT THE 

7. OPTION OF THE ENGINEER AND DEFICIENCIES SHALL BE 

CORRECTED BY THE CONTRACTOR AT NO ADDITIONAL 

COST TO NCDOT. THE ENGINEER MAY HAVE COMPACTION 

TEST PERFORMED AFTER THE BACKFILL IS COMPLETE. 

CONTRACTOR SHALL BE REQUIRED TO EXCAVATE TO 

VARIOUS ELEVATIONS FOR DENSITY TESTING 

EXCAVATION, BACKFILL AND RECOMPACTION SHALL BE 

PERFORMED AT NO ADDITIONAL COSTS TO NCDOT.

UNDISTURBED SOIL

REMAINING TRENCH 

BACKFILL COMPACTED TO 

95% MAX. DENSITY IN 

MAX. 8" LIFTS FOR 

NON-PAVED AREAS. SEE 

APPLICABLE PAVEMENT 

PATCH DETAIL FOR PAVED 

AREAS.

BACKFILL LIGHTLY TO 12" 

ABOVE PIPE IN 8" LIFTS (95

% MAX DENSITY 

COHESIONLESS SOILS 90% 

MAX DENSITY COHESIVE 

SOILS)

UNDISTURBED 

SOIL

12"

  

 
 

 
 

 

IRON RETAINING GLAND M.J. RESTRAINT 

NOTES:
Based on 150 psig pressure, Safety Factor of 2.5:1, BARE DI PIPE AND ML Soil, 3' cover

LR (MIN. LENGTH OF RESTRAINT EACH DIRECTION OF THRUST IN LINEAR FEET)

6"

8"

10"

3

4

6

6

6

6

350

350

350

NOMINAL

PIPE SIZE

WEDGES

QUANTITY

BOLTS

QUANTITY

PRESS
RATING

IRON RETAINING GLAND M.J. RESTRAINT 

SECTION "B-B"

SECTION "A-A"FRONT VIEWSIDE VIEW

DUCTILE IRON PIPE (TYP)

DUCTILE IRON PIPE
DUCTILE

 

IRON PIP
E

C900 OR D.I. PIPE

LR LR

LENGTH RESTRAINED LENGTH RESTRAINED

DUCTILE
 

IRON PIP
E

DUCTILE IRON PIPE

Chart does not apply to pipes wrapped in polyethylene wrap

8" SIZE SHOWN 6" & 12" SIMILAR

B

B

A A

1
0
'

10'

R
E

Q
U
IR

E
D

R
E

S
T

R
A
IN

T

L
E

N
G

T
H
 R

E
S

T
R

A
IN

E
D

L
R

POINT OF C900 OR DI PIPE TRANSITION TO 

DI PIPE (TYP) UNRESTRAINED AT JOINT

1.)  THRUST RESTRAINT SHALL BE INSTALLED ON DUCTILE IRON WATER 

DISTRIBUTION LINES 6" THRU 12" DIAMETER IN THE MANNER SHOWN. SEE 

ONUS STANDARD THRUST BLOCK DETAIL W.17 FOR PVC RESTRAINT.

2.)  IRON RETAINING GLAND M.J. RESTRAINT OR OTHER FORMS OF IRON 

RESTRAINT SHALL NOT BE USED ON PVC PIPE.

3.)  PIPE GREATER THAN 12 INCH DIAMETER SHALL REQUIRE RESTRAINT JOINT 

PIPE FOR THE PROPER LENGTH.

4.)  COMPACT FITTINGS ARE ACCEPTABLE. FOR USE WITH IRON RETAINING 

GLAND M.J. RESTRAINT.

5.)  THE MINIMUM LENGTH OF RESTRAINT INDICATED SHALL REQUIRE ALL 

JOINTS WITHIN THE LR DISTANCE TO BE RESTRAINED.

BACKFILLING.

7.)  RESTRAINT SYSTEMS MAY VARY BASED UPON THE ENGINEERS' DESIGN AS 

SHOWN ON THE PLAN AND PROFILE SHEETS.

C900 OR DI PIPE
RESTRAIN MJ JOINTS WITH IRON M.J. 

RESTRAINT  RETAINING GLANDS (TYP)

VALVE, FITTING  OR 

DEAD END.

M.J. GATE VALVE WITH 

IRON RETAINING GLAND 

M.J. RESTRAINT (TYP)

ALL DI PIPE BETWEEN FITTING  

AND VALVE SHALL BE  

RESTRAINED ALL DIRECTIONS.

RESTRAIN M.J. JOINTS WITH 

IRON RETAINING GLAND 

M.J. RESTRAINT (TYP)

DI PIPE TRANSITION TO  

C900 OR D.I. PIPE 

UNRESTRAINED AT JOINT

M.J. TEE WITH IRON RETAINING 

GLAND M.J. RESTRAINT (TYP)

LR=LENGTH TO  
BE RESTRAINED SEE CHART 

LR=LENGTH TO  

BE RESTRAINED 

SEE CHART 

M.J. GATE VALVE WITH 

IRON RETAINING GLAND 

M.J. RESTRAINT (TYP)

RESTRAIN M.J. JOINTS  

W/IRON RETAINING  

GLAND M.J. RESTRAINT  

TYPICAL

87'

100'

67'

PIPE
SIZE

TEES ELBOWS

6"

8"

10"

ELBOWS

15'

20'

24' 12' 12"X8" 60'

8"X2" 67'

& CROSSES
DEAD ENDS

10'

7'

REDUCERVALVES

49'

60'

37'

C900 OR
DI PIPE

8"X6" 36'

TO C900 OR DI PIPE (TYP)

POINT OF DI PIPE TRANSITION

6.)  RESTRAINT SYSTEM SHALL BE INSPECTED AND APPROVED NCDOT PRIOR TO 

8
"

12"

PAVEMENT

TURF

V
A

L
V

E

V
A

L
V

E

NOTES

1.  ALL MATERIALS SHALL BE IN 

2.  RESILIENT WEDGE GATE VALVE 

SHALL BE AS MANUFACTURED 

3.  ALL VALVES SHALL HAVE 2" 

SQUARE OPERATING NUT AND 

SHALL OPEN 

COUNTER-CLOCKWISE. 

4.  VALVE BODY, BONNET & GATE 

SHALL BE DUCTILE IRON 

CONFORMING TO ASTM A-536. 

5.  VALVE BODY AND BONNET 

SHALL BE COATED ON ALL 

INTERIOR AND EXTERIOR 

SURFACES WITH A FUSION 

BONDED EPOXY IN 

ACCORDANCE WITH AWWA 

    C-550-90. 

6.  ALL VALVES 24" AND SMALLER 

SHALL HAVE A SAFE WORKING 

PRESSURE OF 250 PSI. 

7.  SEE VALVE BOX DETAIL FOR 

ADDITIONAL INFORMATION. 

8.  SEE VALVE BOX PROTECTOR 

RING DETAIL FOR ADDITIONAL 

INFORMATION. 

9.  CONCRETE COLLAR ONLY TO 

BE INSTALLED ON STREETS, 

AND ON VALVES INSTALLED ON

    EXISTING MAINS (INCLUDING 

TAPPING SLEEVES AND VALVES) 

LOCATED IN PAVED AREAS.

WATER  

MAIN

VALVE IN TRAFFIC AREA VALVE IN NON-TRAFFIC AREA

TOP TO BE FLUSH 

WITH FINISH GRADE 

AND LEFT EXPOSED

3000 PSI 

POURED IN 

PLACE 

CONCRETE 

COLLAR

CONCRETE COLLAR 

SHALL BE PLACED 

WHERE VALVE IS IN 

A TRAFFIC AREA.

VALVE BOX 

SEE DETAIL

CONCRETE BRICK 

MEETING ASTM C62

12 GA. THHN 

TRACER WIRE 

SHALL BE 

CONTINUOUS 

BETWEEN 

VALVES 

WITHOUT 

SPLICES AND 

SHALL BE 

INSTALLED 

ON ALL NON 

METALLIC 

PIPELINES.

WATER  

MAIN

VALVE BOX PROTECTOR RING 

SHALL BE PLACED WHERE VALVE 

AREAS. BOX SEE VALVE 

PROTECTOR RING DETAIL.

ACCORDANCE WITH NCDOT & 

NORTHAMPTON COUNTY STANDARDS. 

BY MUELLER CORP., OR NCDOT 

OR NORTHAMPTON CO. APPROVED EQUAL. 

IS LOCATED IN NON-TRAFFIC 

A

DROP LID

WATER

NOTES 

1.  VALVE BOX SHALL BE 3 PART 

SLIP-TYPE MANUFACTURED BY 

2.  VALVE BOX SHALL BE 3-PIECE CLOSE 

GRAINED CAST IRON SLIP-TYPE VALVE 

BOX WITH A MINIMUM THICKNESS OF 

3/16". 

3.  VALVE BOX SHALL HAVE RAISED 

LETTERS "WATER" CAST INTO COVER 

AND PAINTED BLUE.

4.  VALVE BOX ACCOMMODATES 4" THRU 12" 

VALVES. 

5.  VALVE BOX SHALL HAVE 3/8" HOLE 

DRILLED IN TOP SECTION THRU WHICH A 

1/4" X 1-1/2" GALVANIZED BOLT SHALL 

BE USED TO SECURE A 12GA. THHN 

TRACER WIRE FOR NON-FERROUS PIPE. 

A 1/2" WASHER SHALL BE USED 

BETWEEN NUT AND INSIDE OF BOX. 

TIGHTEN HAND TIGHT. 

6.  SCREW TYPE VALVE BOXES ARE NOT 

ACCEPTABLE. 

7.  DIMENSIONS SHOWN ARE FOR 

INFORMATION ONLY AND VARY BASED 

UPON THE MANUFACTURER.

8.  VALVE BOX SHALL BE MANUFACTURED 

IN THE U.S.A.

T
H

R
E

A
D

E
D

PAINTED BLUE

TOP SECTION

SECTION "A-A"

5-1/4" DROP 

LID

PLAN

BOTTOM SECTION

TOP 

SECTION

BOTTOM 

5-3/4"

5-1/4"

8"

10-1/4"

3
/
8
"

6
-
1/

2
"

V
A

R
IA

B
L

E

6-1/8"

6-1/2"

9-1/2"

V
A

R
IA

B
L

E
2
"

9"

7-5/8"

7-3/8"

6-3/8"

VALVE BOX

7-5/16"

2"

1-1/2"

5-3/4"

7"

ALABAMA PIPE CO. , OR NCDOT  

OR NORTHAMPTON CO. APPROVED EQUAL. 

9-1/2" MIN.

1/2"

4" MIN.
2" MIN.

24" DIAMETER MIN.

GROUND

A

WATER

A

NOTES

1.  CONCRETE PROTECTOR RING SHALL BE 2500 P.S.I. 

PRECAST REINFORCED CONCRETE 

2. VALVE BOX SHALL BE AT GRADE W/PROTECTOR 

RING  EXTENDING 1/2" ABOVE GRADE 

3. SEE GATE VALVE AND BOX DETAIL 

4. VALVE BOX PROTECTOR RINGS SHALL BE INSTALLED 

AROUND VALVE BOX IN UNPAVED NON-TRAFFIC 

AREAS. AND SHALL NOT CREATE A HINDERANCE TO 

MOWING OPERATIONS.

SHADED PORTION OF RING IS 

EXPOSED REMAINDER IS BURIED

2 RINGS OF #3 

REINFORCING 

DEFORMED BAR 

AS SHOWN

REINFORCED CONCRETE 

PROTECTOR RING

VALVE BOX

SECTION A-A
CUT AWAY VIEW

PLAN
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