
Raleigh, NC 27606

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

  GENERAL NOTES:
1.  STEEL RODS AND BOLTS SHALL BE 3/4" HOT DIPPED GALVANIZED.
2.  CONCRETE SHALL NOT CONTACT BOLTS OR ENDS OF MECHANICAL
JOINT BENDS.
3.  RESTRAINED MECHANICAL GLANDS TO BE USED AT ALL FITTINGS.
4.  MUST USE DUCTILE IRON EYE BOLTS WHERE NECESSARY.
5.  3' MINIMUM COVER MUST BE MAINTAINED ON ALL WATER MAINS

Standard Vertical Bend
N.T.S. Source: VHB
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ROD REQUIREMENTS

SIZE OF 45 BEND STATIC THRUST IN POUNDS NO. OF RODS REQUIRED

6" 4,328 2

8" 7,694 4

12" 17,312 4

16" 30,779 8

24" 69,252 8

3/4" THREADED
STEEL RODS

MECHANICAL
JOINT
RETAINER
GLAND

STRAP DOWN
STRAP DOWN

SIZE OF BLOCKING
WILL VARY WITH
PIPE SIZE

CONCRETE THRUST BLOCK AT ALL 45°
BENDS. REFER TO DETAILS ON SHEET
UC-DT1.

 THRUST COLLAR.
 REFER TO DETAILS
ON SHEET UC-DT1.

ADD MECHANICAL JOINT RETAINER
GLANDS THROUGHOUT ASSEMBLY.

TOP OF GROUND

5'5'

PROPOSED PIPELINE OVER EXISTING PIPE

12"
MIN

PROPOSED
PIPELINE

C

6" MIN
18" MAX

PIPE
EXIST

PIPELINE
PROPOSED

PROPOSED PIPELINE UNDER EXISTING PIPE

6" 6"PIPE
O.D.

EXIST
PIPE

18" MAX
6" MIN

L

LC CL

LC

NOTE: NO ENCASEMENT REQUIRED FOR SPACE GREATER THAN 18"
FOR WATER LINES

FLOWABLE FILL FULL
TRENCH WIDTH

1" THICK COMPRESSIBLE
JOINT FILLER MATERIAL

Concrete Cradle Protection for Water and Force Main Crossings
N.T.S. Source: VHB
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2 RINGS OF #3 REINFORCING
DEFORMED BAR AS SHOWN

WATER

REINFORCED
CONCRETE
PROTECTOR
RING

SHADED PORTION OF
RING IS EXPOSED
REMAINDER IS BURIED

PLAN

GROUND 10"
MIN.

CUT AWAY VIEW
N.T.S.

VALVE BOX

NOTES:
1. CONCRETE PROTECTOR RING SHALL

BE 3000 P.S.I. PRECAST REINFORCED
CONCRETE.

24" DIAMETER MIN.

1"

2" M
IN

.

M
IN

. 4"

2"

Concrete Protector Ring
N.T.S. Source: VHB

BOX SHALL BE CENTERED OVER
VALVE

Valve Box
N.T.S. Source: VHB

3'
- 6

"

2'
- 6

"

5"

5"

CAST IN CONC. &
PAINTED BLACK

FINISHED GRADE

4 EA. - #3 REBAR
(1 EA. CORNER)

SQUARE MARKER
WITH BEVELED CORNERS

NOTES:
1. VALVE MARKERS SHALL BE PLACED AT R/W.
2. LETTERS SHALL FACE TOWARDS VALVE.
3. MARKER SHALL HAVE BRASS OR BRONZE EMBED

ON TOP OR SIDE.
4. CONTRACTOR SHALL STAMP DISTANCE TO

CENTER OF VALVE INTO EMBED.
5. MAIN LINE VALVES SHALL HAVE MARKER WITH

"MV" CASTED IN IT.
6. BLOW-OFF ASSEMBLY SHALL INCLUDE MARKER

W/ "BO" CASTED IN IT.

Valve Marker
N.T.S. Source: VHB

PLAN CONCRETE THRUST
BLOCKING

RESTRAINED
MECHANICAL JOINT

EXISTING
PIPE

TEST
PLUG

NEW DIP HYDRANT LEG
OR WATER MAIN

TAPPING VALVE
WITH VALVE BOX

MJ TAPPING
SLEEVE

PROFILE
RESILIENT SEAT
TAPPING VALVE
WITH VALVE BOX
(TYP.)

RESTRAINED
MECHANICAL JOINT

TEST PLUG

NOTES:
1. TAPPING SLEEVE SHALL BE FABRICATED OF TYPE

304 S.S. AND PROVIDE A 360° SEAL AROUND
EXISTING PIPE WITH FULL CIRCUMFERENTIAL
GASKET.

Tapping Sleeve & Valve Assembly
N.T.S. Source: VHB

VALVE BOX COVER

CONCRETE PROTECTOR RING

TYPICAL FINISHED GRADE
IN PAVED AREAS

TYPICAL FINISHED GRADE
IN UNPAVED AREAS

BASE COURSE
CUT SLOT ON SIDE
OF VALVE CAN.
INSTALL TRACER
WIRE THROUGH
SLOT

TAMPED
BACKFILL

CAST IRON
VALVE BOX

2" SQUARE
OPERATING NUT

VALVE

NOTE TO CONTRACTOR:
SOLID BLOCK SHOULD NOT
CONTACT MAIN OR VALVE.

MAIN

BLOCKING
TAMPED
BACKFILL

UNDISTURBED
EARTH

VALVE BOX TO SIT ON
SOLID BLOCK WITH MIN 2"
BACKFILL BELOW

MAIN

NOTES:
1. ONLY MANUFACTURED VALVE BOX EXTENSIONS SHALL BE ALLOWED.
2. VALVE OPERATING NUT MUST BE EXTENDED SO THAT THE DEPTH IS NO GREATER THAN 4'

(ft.) FROM THE SURFACE USING A MANUFACTURER APPROVED EXTENSION KIT.
3. PRECAST CONCRETE ENCASEMENT IS REQUIRED OUTSIDE OF PAVED AREAS.
4. CONCRETE PROTECTOR RING MAY BE USED IN LIEU OF ENCASEMENT IN UNPAVED AREAS.
5. ALL VALVES SHALL BE PLACED ON 4" THICK 8"X12" CONCRETE BLOCKS.

Valve and Valve Box Installation 
N.T.S. Source: VHB

Hydrant Construction
N.T.S. Source: VHB LD_250
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2:1

NOTES

1. CONCRETE THRUST BLOCKS TO BE USED ONLY WHERE THEY CAN BEAR ON UNDISTURBED EARTH
AS SHOWN. USE CLAMPS AND TIE RODS OR OTHER ACCEPTABLE METHOD OF JOINT RESTRAINT
WHERE SOIL CONDITIONS PROHIBIT THE USE OF THRUST BLOCKS.

2. HYDRANT IN SIDEWALK AREAS TO BE LOCATED TO PROVIDE MINIMUM CLEAR SIDEWALK
PASSAGE WIDTH OF 3 FEET AT HYDRANT.

3. A 36-INCH CLEAR SPACE SHALL BE MAINTAINED AROUND THE CIRCUMFERENCE OF THE
HYDRANT UNLESS OTHERWISE APPROVED BY AUTHORITY HAVING JURISDICTION.

COMPACTED
SUBGRADE

CONCRETE
THRUST BLOCK

CRUSHED STONE
(MIN. 12 C.Y.)

18"X18"X6"
CONCRETE BASE

20" (MIN.)
UNDISTURBED

EARTH OR
COMPACTED

EMBANKMENT

MECHANICAL
JOINT (TYP.)

6"

THRUST BLOCK - MIN.
BEARING 9 S.F.,
DO NOT BLOCK DRAIN.

COMPACTED
BACKFILL

5'
 (M

IN
.)

6" DIA. PIPE
TEE

3' TYPICAL (SEE NOTE 2.)
(OR TO MUNICIPAL STANDARD)

FINISH
GRADE

PUMPER CONNECTION
TO FACE ROAD.

MUNICIPAL STANDARD HYDRANT

FACE OF CURBING

GATE VALVE WITH
ADJUSTABLE RISER,
BOX AND COVER

PAVEMENT
SURFACE

1"
 C

LE
AR

 (M
IN

.)

18
"M

IN
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