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CONCRETE THRUST COLLAR (TYPICAL)

NOT TO SCALE NOT TO SCALE

SECTION A-A

SPACING ~ 6" MIN., 12" MAX

STIRRUPS (TYPICAL)

3' MAX.

A

BB

A
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3" COVER 3" COVER
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SECTION A-A

18" THICK

BEARING AREAS

#4 BAR (TYP)

(4' MAX.-16" DIA.)

ENGINEER

P
R

O
FESSIONA

L

N
O

R
TH C

AROL
IN

A

025221

SEAL

ANDREW S. VANE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

4
/
6
/
2
0
2
2

R
:\

U
t
i
l
i
t
i
e
s
\

E
n
g
i
n
e
e
r
i
n
g
\

U
C
\

P
r
o
j
\

S
h
e
e
t
\
I
-
5
9
8
7

A
_
u
t
_
d
t
l
_

U
C
0
3

A
_
p
s
h
.d

g
n

N
a
r
a
y
a

A
5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

DESIGNED BY:

DRAWN BY:

CHECKED BY:

APPROVED BY:

UTILITY CONSTRUCTION

TRANSPORTATION

DEPARTMENT OF

NORTH CAROLINA

PLANS ONLY

UTILITY CONSTRUCTION

REVISED:

UTILITIES ENGINEERING SEC.

FAX:(919)250-4151

PHONE:(919)707-6690

ABN

ABN

ASV

I-5987A

NC License # F-1333

P: 704.537.7300               www.NV5.com

CHARLOTTE, NC 28227 

7500 E. INDEPENDENCE BLVD, STE 100 

NV5 ENGINEERS & CONSULTANTS, INC.

NC License Number F-0991

STV Engineers, Inc.
1600 Perimeter Park Drive

Suite 225

Morrisville, NC 27560

PLUGTEE

0.23 (0.11)

0.83 (0.18)

1.73 (0.20)

3.08 (0.34)

4.72 (0.52)

6.82 (0.75)

18.00 (1.32)

26.00 (2.28)

40.60 (4.45)

58.40 (7.67)

The thrust blocking  shown above is based on the use of mechanical joint as shown

Soils with less bearing capacity such as muck, peat or soft clay will require greater

Values given are based on 150 psi water pressure and 2000 lb/sf soil bearing capacity.

11.60 (0.86)

0.40 (0.01)

0.80 (0.02)

1.20 (0.03)

1.70 (0.05)

4.60 (0.52)

6.70 (0.75)

10.40 (0.77)

15.00 (1.28)

on plans.

blocking areas and volumes.

3.00 (0.33)
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20.70 (1.80)

29.80 (3.11)

0.80 (0.02)

1.50 (0.04)

2.30 (0.07)

3.30 (0.12)

9.20 (0.76)

5.90 (0.65)

0.30 (0.11)

0.98 (0.18)

2.17 (0.25)

3.83 (0.42)

5.92 (0.66)

8.48 (0.94)

23.30 (1.87)

33.60 (3.24)

52.50 (6.32)

75.60 (10.90)

15.00 (0.97)

33.60 (3.24)48.00 (5.29)

75.00 (10.30)

108.0 (17.90)

52.50 (6.32)

75.60 (10.90)

8.40 (0.94)

12.00 (1.33)

33.30 (3.60)

21.30 (1.57)

0.38 (0.11)

1.35 (0.18)

3.00 (0.33)

5.40 (0.60)

5.92 (0.66)

8.48 (0.94)

23.30 (1.87)

15.00 (0.97)

0.30 (0.11)

0.98 (0.18)

2.17 (0.25)

3.83 (0.42)

THRUST BLOCKING SCHEDULE

MINIMUM BLOCKING AREA AND VOLUME IN S.F. AND (C.Y.)

CONCRETE THRUST BLOCK DETAIL 

REQUIRED AT DEAD ENDS

CLARIFICATION OF CONSTRUCTION

SEE BLOW-OFF DETAIL FOR
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GROUND (TYP.)

BE AGAINST UNDISTURBED

ALL BEARING SURFACES SHALL

TEE

FITTING

SIZE (IN.)

SIDE EXCAVATIONS (TYP.)

HORIZONTAL BEND

ELBOW

M.J.PLUG

ELBOW

BLOCK
THRUST

JOINT PIPE FOR THE PROPER LENGTH.

DIAMETER SHALL REQUIRE RESTRAINT
2.)  PIPE GREATER THAN 12 INCH

PLACED ON BOLTS. WRAP

6.)  ALL BEARING SURFACES SHALL

BE AGAINST UNDISTURBED

ALLOWED.

DIA.  IN THE MANNER SHOWN.

3.)  SAC-CRETE SHALL NOT BE

4.)  NO CONCRETE SHALL BE

1.)  THRUST BLOCKS SHALL BE INSTALLED
    ON PVC WATER DISTRIBUTION LINES 

PIPE JOINTS (TYP.)

BE KEPT CLEAR OF

CONCRETE SHALL

CROSS

NTS

CONCRETE 

THRUST

DEAD END

(TYP.)

BLOCK

MIN.

18"

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

SOIL.

6" THRU 12"

NOTES:

 UNDISTURBED
SOIL

BEARING
AREA OF

JOINT FITTINGS WITH PLASTIC.

COMPRESSION CONNECTION

BRASS ADAPTER FOR

Typical House Service Detail

OR APPROVED EQUAL.

FORD(VHH172-7W-SN)

COPPER SETTER TO BE

(CONC., C/I, OR PLASTIC)

METER BOX

DOUBLE CHECK VALVE

NTS

OTHERS

METER BY

OUTLET

METER YOKE

VALVE

ANGLE 

COMPRESSION 

POLY. WATER SERVICE LINE

FITTING

R/W

SADDLE

CORPORATION STOP

  RUBBER.

  CALLED FOR IN SPECIAL PROVISIONS.

4. METER YOKE SHALL BE SUPPORTED AS

  POSE COUPLING OR APPROVED EQUAL.

3. OUTLET SHALL BE FORD DOUBLE PUR-

  AND THE SEAT SHALL BE OF BUNA-N-

  SHALL HAVE SPRING-ASSISTED SEATING,

2. YOKE WILL HAVE CHECK VALVE THAT

  FITTING TO "IPS" WATER SERVICE PIPE.

  AS REQUIRED FOR A COMPRESSION

1. INLETS WILL HAVE A BRASS ADAPTOR

NOTES:

FITTING

COMPRESSION 

METER BOX ON P/L

SADDLE

CORPORATION STOP

COMPRESSION CONNECTION

BRASS ADAPTER FOR

POLY. WATER SERVICE LINE

5' MIN. EXIST. ROAD 20' AVG.

(CLASS 200)

PVC CASING

VALVE

ANGLE 

(CONC., C/I, OR PLASTIC)

METER BOX

DOUBLE CHECK VALVE

OR APPROVED EQUAL.

FORD(VHH172-7W-SN)

COPPER SETTER TO BE

METER YOKE

OUTLET

OTHERS

METER BY

0.312"30"18" 0.250" 4.  THE BORE SHALL BE ACCOMPLISHED BEFORE PIPE

Boring Detail for Highways and Railroads

MIN. WALL THICKNESS SHOWN FOR SEWER MAINS.   ALL ADDITIONAL COSTS

CONTRACTOR MAY SUBSTITUTE A LARGER SIZE CASING PIPE HAVING THE 

SHALL BE INCLUDED IN THE UNIT PRICE BID FOR BORING AND JACKING.

SECTION "A-A" CARBON STEEL CARRIER PIPE BRACE

     RISER -8 GA. MIN

     BAND -12 GA. MIN.

CARBON STEEL

     PVC-THICKNESS .090" MIN.

     BRACE LINER SHALL BE 

STEEL CASING

RUNNERS SHALL BE MIN. 2" WIDE 

42"

48"

30"

*

36"

CARRIER PIPE

PVC OR D/I

OF CASING.

WITH MORTAR. CLOSE EACH END

FILL VOIDS BETWEEN BRICK

AND 1:3 MORTAR., COMPLETELY

SOLID CONCRETE BRICK 

36"24"

0.312"

0.375"

0.250"

0.469"

0.532"

AND WASHERS.

FASTEN BRACE TO PIPE W/
HEAVY DUTY STUDS, NUTS 

0.375"

10.  SUBCONTRACTORS SHALL BE APPROVED BY THE ENGINEER AND 

11.  CONTRACTOR SHALL EXECUTE AND PERFORM ALL REQUIREMENTS

SHALL PROVIDE APPROVED INSURANCE CERTIFICATES AS REQUIRED.

CASING PIPE CUT-OFF, CAPPED AND THE INTERIOR AND EXTERIOR

9.  A MANUAL CONTROL STEERING HEAD OR OTHER GUIDANCE SYSTEM 
IS RECOMMENDED FOR BORES 30" DIAM. AND/OR LARGER AND FOR

   OF CASING AND CARRIER  PIPE IS SHOWN ON THE PLAN PROFILE FOR

5.  THE BORING SHALL BE PERFORMED FROM "UPHILL" TO "DOWNHILL"

   IF APPROVED BY THE ENGINEER, GRADE ADJUSTMENTS DOWNHILL

NTS

   EACH SPECIFIC BORE LOCATION AND STATION.

   DIRECTION MAINTAINING THE CRITICAL UPHILL ELEVATION 

   CONSTRUCTION BEGINS.  THE MAXIMUM TOLERANCE,

   IF ANY, IN VARIATION OF INVERT ELEVATIONS BETWEEN ENDS 

7.  IF AN OBSTRUCTION IS ENCOUNTERED DURING THE BORING

OPERATION, THE AUGER SHALL BE WITHDRAWN THE EXCESS

VOIDS SHALL BE COMPLETELY FILLED W/1:3 PORTLAND CEMENT
GROUT UNDER PRESSURE. NO SEPARATE PAYMENT FOR 

TO COMPENSATE FOR AN INVERT ELEVATION VARIANCE SHALL

BE CONSTRUCTED AT NO ADDITIONAL COSTS TO THE OWNER.

MANNER THAT THE FLOW OF TRAFFIC IS NOT IMPEDED 

6.  THE BORING OPERATION SHALL BE CONDUCTED IN A

OR IN SUCH A MANNER SO AS NOT TO CREATE A HAZARD.

THE DRAWINGS.

AND CONDITIONS STIPULATED BY ENCROACHMENT PERMITS.

BORES EXCEEDING 100' IN LENGTH OR AS SPECIFIED.

BRACES TO ACCOMPLISH GRADE AND INVERTS AS SHOWN ON 
8.  CONTRACTOR SHALL FIELD ADJUST AND INSTALL PROPER PIPE 

UNSUCCESSFUL BORES.

PIPE. (SEE SPECS.)

AFTER EACH JOINT OF PVC OR D/I CARRIER 

SHALL BE PLACED 3' PRIOR TO AND 3' 

CARBON STEEL CARRIER PIPE BRACE 

MIN. WALL THICKNESS

ON THE BORE SIZING CHART. 

STEEL CASING SIZED AS INDICATED 

*

0.188"

ROADWAYS
MIN. WALL THICKNESS

BORE SIZING CHART

0.250"

0.250"

0.250"

CASING SIZE

PVC OR DUCTILE IRON

CARRIER PIPE SHALL BE  

12"6"

MIN.
  SIZE

CARRIER PIPE

24"

24"

12"

16"

8" 16"

A

   SMOOTH WALL STEEL PIPE.  JETTING OR WET BORING WITH WATER

3.  CASING PIPE SHALL BE IN ACCORDANCE WITH ASTM A-53, GRADE B

NOTES:

SHALL NOT BE ALLOWED.

1.  INSTALLATION SHALL BE DRY BORE AND JACKING OF

    WITH A MINIMUM YIELD STRENGTH OF 35,000 PSI

STEEL CASING SIZE , MIN. DIA. AND WALL THICKNESS.

2.  SEE BORE SIZING CHART FOR CARRIER PIPE SIZE AND

SHALL BE DUCTILE IRON

3. CARRIER PIPE UNDER RAILROADS 

SDR 21 

HIGHWAYS SHALL BE PVC CLASS 200 - 

2. CARRIER PIPE UNDER ROADS & 

ON JOINTS.

1. CARRIER PIPE SHALL HAVE  PUSH 

 

NOTE:

LENGTH.

AND 1:3 MORTAR 12" MINIMUM

WITH SOLID CONCRETE BRICK 

SEAL EACH END OF CASING

ADJACENT CASING PIPE

BE BUTT-WELDED TO THE

ENCASEMENT PIPE SHALL

EACH  SECTION OF

HALF SECTION ISOMETRIC OF BORE

0.188"

RAILROADS

0.250"

0.281"

0.188"

A

Typical Blowoff Assembly

18" MIN.
2" GATE VALVE

C/I VALVE BOX

CONCRETE ANCHOR

NTS

C/I VALVE BOX

THREADED CAP

WITH FIRE HOSE COUPLING THREAD.

3
" 
+
/-
 1
" 

VALVE BOX

(1 EA. SIDE,2 TOTAL)3
6
" 

M
IN
.

 ANCHOR ROD
3/4" DIA. STEEL 

BE SECURELY CHAINED TO THE

NOZZLE CAPS SHALL

HYDRANTS BODY

OPERATING NUT OPEN
STANDARD PENTAGONAL

COUNTER CLOCKWISE.

2-2-1/2" NOZZLES & 1-4-1/2" NOZZLE

R
/W
 L
IN

E

BY ENGINEER.

5.   HYDRANT EXTENSIONS SHALL BE APPROVED

FIN. GRADE

  
4
"

UNDISTURBED

M.J. CONNECTION 

B
U

R
Y
 D

E
P

T
H
 

SOIL

HYDRANT DETAIL
NTS

M
A
IN

D
IS

T
.

6" GATE VALVE

SEE NOTE # 5

PLACED TO A LEVEL 4"

ABOVE DRAIN OPENING

7 CU. FT. #57 STONE

VARIES

2 COATS OF 

BITUMINOUS PAINT 

(TYP.)

1' - 0"

PROPOSED OR 

THRUST BLOCK
SEE CONCRETE  

BRICK

DETAIL

EXISTING PVT.

6" D.I. PIPE

DI TEE OR TAPPING 
SLEEVE AS REQUIRED

2.  3/4" DIA. STEEL RODS AND ALL BURIED SURFACES

1.   ALL VALVES AND HYDRANTS SHALL HAVE   3.   FIRE HYDRANTS SHALL BE PLACED AS DIRECTED BY

UNTIL INSPECTED AND APPROVED BY ENGINEER.

4.   HYDRANT BRANCH SHALL NOT BE BACK FILLED 

THE ENGINEER.

SHALL BE PAINTED WITH 2 COATS OF

SHALL CURE PRIOR TO BACK FILLING TRENCH.

SURFACES SHALL BE REPAINTED. PAINT

BITUMINOUS PAINT. MARRED OR SCRATCHED

AND 3/4" DIA. STEEL ANCHOR RODS.  

M.J. CONNECTIONS WITH IRON RETAINING 

GLAND M.J. RESTRAINT OR ANCHOR LUGS 

NOTES:

SUPPLIED BY CONTRACTOR,

NOTE: DOUBLE CHECK VALVE

2" SERVICE CONNECTION DETAIL

INSTALLED BY OWNER.

DOUBLE CHECK VALVE

POLY. WATER SERVICE LINE

COMPRESSION CONNECTION

BRASS ADAPTER FOR

(CONC., C/I, OR PLASTIC)

NTS

OTHERS

METER BY

OUTLET

METER BOX

VALVE

ANGLE 

R/W

CORPORATION STOP

SADDLE
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