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VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
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Horiz. Feet100500 25

Feet20100 51
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NOTES KEYED TO PLAN
RELOCATE EX. FIRE HYDRANT ASSEMBLY.

INSTALL RELOCATED FIRE HYDRANT ASSEMBLY AND CONNECT TO MAIN
WITH 6" X 6" TEE.

GENERAL NOTES:
1. EX. TOPOGRAPHIC SURVEY AND SUE BY OTHERS. CONTRACTOR TO CONFIRM FINAL

CONNECTION POINTS IN FIELD.
2. EX. WATER MAIN AND FORCE MAIN DEPTHS SHOWN ARE APPROXIMATE BASED ON

BEST AVAILABLE INFORMATION. ACTUAL DEPTH IS TO BE  CONFIRMED IN FIELD.
3. EX. WATER MAIN AND FORCE MAIN MATERIALS SHOWN ARE BASED ON BEST

AVAILABLE INFORMATION. CONTRACTOR IS RESPONSIBLE  TO PROVIDE ADEQUATE
PIPE MATERIAL TRANSITION AT ALL CONNECTIONS.

PROFILES NOTES:
1. MINIMUM COVER OF 36" TO BE MAINTAINED WITH WATER AND SANITARY

FORCEMAIN INSTALLATION.
2. A SECTION OF DIP MAIN LINE SHALL BE CENTERED AT EVERY  POINT OF CROSSING

BELOW STORM SEWER.
3. THRUST COLLARS TO BE INSTALLED AT EVERY DEFLECTION POINT.
4. MAINS SHALL BE INSTALLED WITHOUT INTERMEDIATE HIGH POINTS.  WHERE HIGH

POINTS CAN NOT BE AVOIDED CONTRACTOR TO COORDINATE WITH UTILITY
OWNER FOR AIR RELEASE REQUIREMENTS.

5. PROJECT GEOTECHNICAL ENGINEER TO VERIFY NATIVE OR PLACED SITE SOIL
BEARING STRENGTH AND RESISTANCE  AT EACH BEND AND TEE LOCATION TO
ENSURE CONCRETE THRUST BLOCK MINIMUM DESIGNS AS PER PROJECT
SPECIFICATIONS ARE SUFFICIENT.  WHERE MAINS ARE PLACED IN FILL ADDITIONAL
CONCRETE AND REINFORCEMENT MAY BE  WARRANTED.

LEGEND

EX. WATERLINE  TO REMAIN

EX. WATERLINE TO BE
REMOVED/ABANDONED

PROPOSED WATERLINE

EX. SANITARY FORCEMAIN  TO REMAIN

EX. SANITARY FORCEMAIN TO BE
REMOVED/ABANDONED

PROPOSED 8" C900 FORCEMAIN

�

:/

1. ALL WORK ASSOCIATED WITH THE RELOCATION OF WATERMAINS OR SANITARY SEWER FORCEMAINS SHALL BE COMPLETED AS PER THE
NCDOT STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES, LATEST EDITION, SUPPLEMENTED (AS REQUIRED) WITH THE FACILITIES
OWNER STANDARD SPECIFICATIONS AS DESCRIBED IN THE PROJECT SPECIFIC SPECIAL PROVISIONS.

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

3. WATER MAINS SHALL BE AT LEAST 10 FEET LATERALLY FROM EXISTING OR PROPOSED SEWERS. WHERE LOCAL CONDITIONS PREVENT A
SEPARATION OF 10 FEET, THE WATER MAIN MAY BE LAID CLOSER, PROVIDED THAT THE ELEVATION OF THE BOTTOM OF THE WATER MAIN IS
AT LEAST 18 INCHES ABOVE THE TOP OF THE SEWER WITH A HORIZONTAL SEPARATION OF AT LEAST 3 FEET.

4. WATER MAINS SHALL MAINTAIN A MINIMUM 24"  HORIZONTAL AND  18”  VERTICAL SEPARATION BETWEEN THE WATER MAIN AND STORM
SEWER OR OTHER DRY UTILITIES.

5. WHEN A PROPOSED WATER MAIN CROSSES UNDER A PROPOSED OR EXISTING SANITARY SEWER, CONSTRUCT BOTH THE WATER MAIN AND
THE SEWER OF FERROUS MATERIALS WITH JOINTS THAT ARE EQUIVALENT TO WATER MAIN STANDARDS FOR A DISTANCE OF 10 FEET ON
EACH SIDE OF THE POINT OF CROSSING. CENTER THE SECTION OF WATER PIPE AT THE POINT OF CROSSING.

6. VERIFY ALL ILLUSTRATED UTILITY CROSSINGS PRIOR TO CONSTRUCTION AND NOTIFY THE ENGINEER IF CONFLICTS ARE ENCOUNTERED.

7. CONTRACTOR SHALL COORDINATE UTILITY RELOCATION OR ABANDONMENT WITH LOCAL UTILITY COMPANIES AS REQUIRED.

8. ALL CONNECTIONS TO EXISTING WATER MAINS OR FORCE MAINS TO BE MADE WITH THRUST COLLAR AS PER THE DETAIL OF THESE PLANS.

9. CONTRACTOR SHALL PROVIDE A VACUUM TRUCK ON-SITE TO CLEAN UP WASTEWATER SPILLAGE DURING CONNECTIONS TO EXISTING
FORCE MAIN.

10. CONTRACTOR SHALL COORDINATE CONNECTIONS TO EXISTING WATER MAINS AND FORCE MAINS WITH THE UTILITY OWNER SO AS TO
MINIMIZE SERVICE INTERRUPTIONS.

Notes

1

2

124 LF
8" RJDIP FORCEMAIN

28 LF
6" RJDIP WATER MAIN

28 LF
6" RJDIP WATER MAIN

28 LF
6" RJDIP WATER MAIN

28 LF
8" RJDIP FORCEMAIN

DocuSign Envelope ID: 4DA93459-7C8D-4718-8531-2AD13567BC3F

4/12/2022



 W6"WL

SS

SSSSSSSSSSSSSSSS

SS

FO

25
+0

0

10+00 11+00 12+0012+00

W6"WL

SSSS

50

60

70

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00

50

60

70

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00

61
.1

61
.0

9

60
.7

60
.6

7

60
.5

60
.5

1

60
.6

60
.6

1

60
.8

60
.7

7

60
.9

60
.8

8

61
.0

60
.9

8

61
.1

61
.0

7

61
.2

61
.1

7

61
.3

61
.2

9

61
.5

61
.4

8

61
.5

61
.5

4

61
.6

61
.6

3

61
.6

61
.6

2

61
.7

61
.7

1

61
.9

61
.8

8

62
.1

62
.0

5

62
.2

62
.2

3

61
.1

61
.0

9

60
.7

60
.6

7

60
.5

60
.5

1

60
.6

60
.6

1

60
.8

60
.7

7

60
.9

60
.8

8

61
.0

60
.9

8

61
.1

61
.0

7

61
.2

61
.1

7

61
.3

61
.2

9

61
.5

61
.4

8

61
.5

61
.5

4

61
.6

61
.6

3

61
.6

61
.6

2

61
.7

61
.7

1

61
.9

61
.8

8

62
.1

62
.0

5

62
.2

62
.2

3

EX. GRADE @ ℄
-Y1-

EX.  GRADE
OVER MAIN

EX. 8" WATER MAIN

EX. 6" FORCE MAIN

EX. GRADE @ ℄
-Y1-

EX.  GRADE
OVER MAIN

18" M
IN

.
SEP.

6" RJDIP FM C/W
45° VERTICAL BEND (x4).
CONN TO EX MAIN WITH
THRUST COLLAR

8" RJDIP WM C/W
45° VERTICAL BEND (x4).
CONN TO EX MAIN WITH
THRUST COLLAR

8" RJDIP WM C/W
45° VERTICAL BEND (x4).
CONN TO EX MAIN WITH
THRUST COLLAR

18" M
IN

.
SEP.

18" M
IN

.
SEP.

0.
9'

INSTALL 10 LF OF CONCRETE
CRADLE BASE SUPPORT FOR
FORCE MAIN CENTERED OVER
CROSSING

8'' PVC WATER MAIN

6'' PVC FORCE MAIN

18" RCP 24" RCP15" RCP

15" RCP 18" RCP 24" RCP

8" RJDIP WM C/W
45° VERTICAL BEND (x4).
CONN TO EX MAIN WITH
THRUST COLLAR

18" M
IN

.
SEP.

50

60

70

19+00 20+00 21+00 22+00 23+00 24+00 25+00 26+00 26+25

70

62
.2

62
.2

3

62
.4

62
.3

8

62
.5

62
.4

7

62
.5

62
.5

2

62
.5

62
.4

9

62
.5

62
.4

8

62
.4

62
.4

1

62
.3

62
.3

5

62
.4

62
.4

2

62
.5

62
.4

8

62
.4

62
.4

2

62
.4

62
.4

3

62
.4

62
.4

3

62
.5

62
.4

7

62
.5

62
.4

8

18" RCP

18" RCP

8" RJDIP WM C/W
45° VERTICAL BEND (x4).
CONN TO EX MAIN WITH
THRUST COLLAR

18
" M

IN
.

SE
P.

EX. 8" WATER MAIN

W6"W
L

SS

SSSSSS
SSSSSSSS

EX. 6" WATER MAIN
18" RCP

EX. GRADE

6" RJDIP WM C/W
45° VERTICAL BEND (x4).
CONN TO EX MAIN WITH
THRUST COLLAR

18" M
IN

.
SEP.

EX. 2" WATER MAIN
18" RCP

EX. GRADE

2" RJDIP WM C/W
45° VERTICAL BEND (x4).
CONN TO EX MAIN WITH
THRUST COLLAR

18" M
IN

.
SEP.

6'' PVC WATER MAIN

2'' PVC WATER MAIN

50

60

70

50

60

70

10+00 11+00 12+00

50

60

70

50

60

70

10+00 11+00 12+00

62
.1

62
.1

2

61
.2

61
.2

3

61
.1

61
.0

6

62
.1

62
.1

2

61
.2

61
.2

3

61
.1

61
.0

6

Raleigh, NC 27606

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

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

Vert.

Horiz. Feet100500 25

Feet20100 5

GENERAL NOTES:
1. EX. TOPOGRAPHIC SURVEY AND SUE BY OTHERS. CONTRACTOR TO CONFIRM FINAL

CONNECTION POINTS IN FIELD.
2. EX. WATER MAIN AND FORCE MAIN DEPTHS SHOWN ARE APPROXIMATE BASED ON

BEST AVAILABLE INFORMATION. ACTUAL DEPTH IS TO BE  CONFIRMED IN FIELD.
3. EX. WATER MAIN AND FORCE MAIN MATERIALS SHOWN ARE BASED ON BEST

AVAILABLE INFORMATION. CONTRACTOR IS RESPONSIBLE  TO PROVIDE ADEQUATE
PIPE MATERIAL TRANSITION AT ALL CONNECTIONS.

LEGEND

EX. WATERLINE  TO REMAIN

EX. WATERLINE TO BE
REMOVED/ABANDONED

PROPOSED WATERLINE

EX. SANITARY FORCEMAIN  TO REMAIN

EX. SANITARY FORCEMAIN TO BE
REMOVED/ABANDONED

PROPOSED 8" C900 FORCEMAIN

�

:/

PROFILES NOTES:
1. MINIMUM COVER OF 36" TO BE MAINTAINED WITH WATER AND SANITARY

FORCEMAIN INSTALLATION.
2. A SECTION OF DIP MAIN LINE SHALL BE CENTERED AT EVERY  POINT OF CROSSING

BELOW STORM SEWER.
3. THRUST COLLARS TO BE INSTALLED AT EVERY DEFLECTION POINT.
4. MAINS SHALL BE INSTALLED WITHOUT INTERMEDIATE HIGH POINTS.  WHERE HIGH

POINTS CAN NOT BE AVOIDED CONTRACTOR TO COORDINATE WITH UTILITY
OWNER FOR AIR RELEASE REQUIREMENTS.

5. PROJECT GEOTECHNICAL ENGINEER TO VERIFY NATIVE OR PLACED SITE SOIL
BEARING STRENGTH AND RESISTANCE  AT EACH BEND AND TEE LOCATION TO
ENSURE CONCRETE THRUST BLOCK MINIMUM DESIGNS AS PER PROJECT
SPECIFICATIONS ARE SUFFICIENT.  WHERE MAINS ARE PLACED IN FILL ADDITIONAL
CONCRETE AND REINFORCEMENT MAY BE  WARRANTED.

1. ALL WORK ASSOCIATED WITH THE RELOCATION OF WATERMAINS OR SANITARY SEWER FORCEMAINS SHALL BE COMPLETED AS PER THE
NCDOT STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES, LATEST EDITION, SUPPLEMENTED (AS REQUIRED) WITH THE FACILITIES
OWNER STANDARD SPECIFICATIONS AS DESCRIBED IN THE PROJECT SPECIFIC SPECIAL PROVISIONS.

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

3. WATER MAINS SHALL BE AT LEAST 10 FEET LATERALLY FROM EXISTING OR PROPOSED SEWERS. WHERE LOCAL CONDITIONS PREVENT A
SEPARATION OF 10 FEET, THE WATER MAIN MAY BE LAID CLOSER, PROVIDED THAT THE ELEVATION OF THE BOTTOM OF THE WATER MAIN IS
AT LEAST 18 INCHES ABOVE THE TOP OF THE SEWER WITH A HORIZONTAL SEPARATION OF AT LEAST 3 FEET.

4. WATER MAINS SHALL MAINTAIN A MINIMUM 24"  HORIZONTAL AND  18”  VERTICAL SEPARATION BETWEEN THE WATER MAIN AND STORM
SEWER OR OTHER DRY UTILITIES.

5. WHEN A PROPOSED WATER MAIN CROSSES UNDER A PROPOSED OR EXISTING SANITARY SEWER, CONSTRUCT BOTH THE WATER MAIN AND
THE SEWER OF FERROUS MATERIALS WITH JOINTS THAT ARE EQUIVALENT TO WATER MAIN STANDARDS FOR A DISTANCE OF 10 FEET ON
EACH SIDE OF THE POINT OF CROSSING. CENTER THE SECTION OF WATER PIPE AT THE POINT OF CROSSING.

6. VERIFY ALL ILLUSTRATED UTILITY CROSSINGS PRIOR TO CONSTRUCTION AND NOTIFY THE ENGINEER IF CONFLICTS ARE ENCOUNTERED.

7. CONTRACTOR SHALL COORDINATE UTILITY RELOCATION OR ABANDONMENT WITH LOCAL UTILITY COMPANIES AS REQUIRED.

8. ALL CONNECTIONS TO EXISTING WATER MAINS OR FORCE MAINS TO BE MADE WITH THRUST COLLAR AS PER THE DETAIL OF THESE PLANS.

9. CONTRACTOR SHALL PROVIDE A VACUUM TRUCK ON-SITE TO CLEAN UP WASTEWATER SPILLAGE DURING CONNECTIONS TO EXISTING
FORCE MAIN.

10. CONTRACTOR SHALL COORDINATE CONNECTIONS TO EXISTING WATER MAINS AND FORCE MAINS WITH THE UTILITY OWNER SO AS TO
MINIMIZE SERVICE INTERRUPTIONS.

Notes

28 LF
8" RJDIP WATERMAIN

28 LF
6" RJDIP FORCE MAIN

28 LF
8" RJDIP WATER MAIN

RELOCATE WATER
METER TO R/W

RELOCATE WATER
METER TO R/W

RELOCATE WATER
METER TO R/W

M
AT

CH
LI

N
E

M
AT

CH
LI

N
E

M
AT

CH
LI

N
E

M
AT

CH
LI

N
E

RELOCATE WATER
METER TO R/W RELOCATE WATER

METERS TO R/W

RELOCATE FIRE
HYDRANT

RELOCATE WATER
METER TO R/W

25 LF
6" RJDIP WATER MAIN

26 LF
2" WATER MAIN

28 LF
8" RJDIP WATER MAIN

28 LF
8" RJDIP WATER MAIN
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8''PVCFM

8''PVCFM

8''PVCFM

8''PVCFM 8''PVCFM 8''PVCFM 8''PVCFM

6''WL

6''WL

6''WL

6''WL
6''WL 6''WL 6''WL 6''WL 8''TL INSTALL 8''TL INSTALL 8''TL INSTALL

30+00 35+00 40+00

15+00

20+00 25+00

INSTALL 45° BEND &
CONN. TO EX. MAIN
STA: 13+26.15
OFF: -25.73'L

CNTR OF 20' RJDIP MAINS
FOR WATER CROSSING

STA: 13+57.39
OFF: -7.77'L

INSTALL 45° BEND
STA: 13+71.32
OFF: -12.65'L

INSTALL 22.5° BEND
STA: 13+83.86

OFF: 4.64'R

INSTALL 22.5° BEND
STA: 13+85.33
OFF: -4.86'L

CONN. TO EX. MAIN
STA: 13+38.31

OFF: -2.46'L

INSTALL RELOCATED FH
(NEW WATERMAIN OWNERSHIP

TRANSITION PT)
STA: 13+20.91
OFF: -24.27'L

EX. TOWN OF LAKE WACCAMAW
& COLUMBUS COUNTY
OWNERSHIP TRANSITION POINT
STA: 37+75.26
OFF: 26.71'R

RELOCATE FIRE
HYDRANT ASSEMBLY

STA: 37+51.92
OFF: 51.63'R

BEGIN HDD
STA: 21+74.96
OFF: 5.00'R

BEGIN HDD
STA: 21+75.01
OFF: -5.00'L

GV
GV

TRANSITION TO RJDIP
STA: 21+15.03

OFF: -5.00'L

TRANSITION TO RJDIP
STA: 21+14.91

OFF: 5.00'R

10" TL INSTALL 10" TL INSTALL 10" TL INSTALL

W W W W W W W W W W

SSFM SSFM SSFM SSFMSSFM SSFM SSFM SSFM SSFM SSFM SSFM SSFM
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±335' 8" HDPE DR7 WATERMAIN. HDD
(HORIZONTAL DIRECTIONAL DRILL) TRENCHLESS
INSTALLATION

EXISTING
GRADE

DET-2 ℄
DESIGN GRADE36" M

IN
.

CO
VER

700' BEND
RADIUS

700' BEND
RADIUS

6" PVC  WATER
LINE

±330' 10" HDPE DR7FORCEMAIN. HDD
(HORIZONTAL DIRECTIONAL DRILL) TRENCHLESS
INSTALLATION

EXISTING
GRADE

DET-2 ℄
DESIGN GRADE

36" M
IN

.
CO

VER

700' BEND
RADIUS

700' BEND
RADIUS

8" PVC C905
SAN. FORCE MAIN

6" RJDIP WM C/W
45° VERTICAL BEND (x4)

8" RJDIP
SAN. FORCE MAIN

MAKE CON TO EX. FM
WITH THRUST COLLAR

MAKE CON TO EX. WM
WITH THRUST COLLAR

EX. 6" WATER MAIN

EX. 8" FORCE MAIN

18" M
IN

.
SEP. 60' LF 6" RJDIP

60' LF 8" RJDIP

6" GV &
8"x6" DIP RED

8" GV & 10"x8"
DIP RED

22.5° BEND

GV

GV

8" RJDIP FM C/W
45° VERTICAL BEND (x4).

22.5° BEND

8" RJDIP FM BETWEEN
CONNECTION POINT AND BEND

36" MIN. COVER

36" MIN. COVER

SPECIAL LATERAL
BASE DITCH

SPECIAL LATERAL
BASE DITCH

6'' WATER MAIN

8'' FORCE MAIN

Raleigh, NC 27606

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

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

Vert.

Horiz. Feet100500 25

Feet20100 5

GENERAL NOTES:
1. EX. TOPOGRAPHIC SURVEY AND SUE BY OTHERS. CONTRACTOR TO CONFIRM FINAL

CONNECTION POINTS IN FIELD.
2. EX. WATER MAIN AND FORCE MAIN DEPTHS SHOWN ARE APPROXIMATE BASED ON

BEST AVAILABLE INFORMATION. ACTUAL DEPTH IS TO BE  CONFIRMED IN FIELD.
3. EX. WATER MAIN AND FORCE MAIN MATERIALS SHOWN ARE BASED ON BEST

AVAILABLE INFORMATION. CONTRACTOR IS RESPONSIBLE  TO PROVIDE ADEQUATE
PIPE MATERIAL TRANSITION AT ALL CONNECTIONS.

LEGEND

EX. WATERLINE  TO REMAIN

EX. WATERLINE TO BE
REMOVED/ABANDONED

PROPOSED WATERLINE

EX. SANITARY FORCEMAIN  TO REMAIN

EX. SANITARY FORCEMAIN TO BE
REMOVED/ABANDONED

PROPOSED 8" C900 FORCEMAIN

6''WL

PROFILES NOTES:
1. MINIMUM COVER OF 36" TO BE MAINTAINED WITH WATER AND SANITARY

FORCEMAIN INSTALLATION.
2. A SECTION OF DIP MAIN LINE SHALL BE CENTERED AT EVERY  POINT OF CROSSING

BELOW STORM SEWER.
3. THRUST COLLARS TO BE INSTALLED AT EVERY DEFLECTION POINT.
4. MAINS SHALL BE INSTALLED WITHOUT INTERMEDIATE HIGH POINTS.  WHERE HIGH

POINTS CAN NOT BE AVOIDED CONTRACTOR TO COORDINATE WITH UTILITY
OWNER FOR AIR RELEASE REQUIREMENTS.

5. PROJECT GEOTECHNICAL ENGINEER TO VERIFY NATIVE OR PLACED SITE SOIL
BEARING STRENGTH AND RESISTANCE  AT EACH BEND AND TEE LOCATION TO
ENSURE CONCRETE THRUST BLOCK MINIMUM DESIGNS AS PER PROJECT
SPECIFICATIONS ARE SUFFICIENT.  WHERE MAINS ARE PLACED IN FILL ADDITIONAL
CONCRETE AND REINFORCEMENT MAY BE  WARRANTED.

1. ALL WORK ASSOCIATED WITH THE RELOCATION OF WATERMAINS OR SANITARY SEWER FORCEMAINS SHALL BE COMPLETED AS PER THE
NCDOT STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES, LATEST EDITION, SUPPLEMENTED (AS REQUIRED) WITH THE FACILITIES
OWNER STANDARD SPECIFICATIONS AS DESCRIBED IN THE PROJECT SPECIFIC SPECIAL PROVISIONS.

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

3. WATER MAINS SHALL BE AT LEAST 10 FEET LATERALLY FROM EXISTING OR PROPOSED SEWERS. WHERE LOCAL CONDITIONS PREVENT A
SEPARATION OF 10 FEET, THE WATER MAIN MAY BE LAID CLOSER, PROVIDED THAT THE ELEVATION OF THE BOTTOM OF THE WATER MAIN IS
AT LEAST 18 INCHES ABOVE THE TOP OF THE SEWER WITH A HORIZONTAL SEPARATION OF AT LEAST 3 FEET.

4. WATER MAINS SHALL MAINTAIN A MINIMUM 24"  HORIZONTAL AND  18”  VERTICAL SEPARATION BETWEEN THE WATER MAIN AND STORM
SEWER OR OTHER DRY UTILITIES.

5. WHEN A PROPOSED WATER MAIN CROSSES UNDER A PROPOSED OR EXISTING SANITARY SEWER, CONSTRUCT BOTH THE WATER MAIN AND
THE SEWER OF FERROUS MATERIALS WITH JOINTS THAT ARE EQUIVALENT TO WATER MAIN STANDARDS FOR A DISTANCE OF 10 FEET ON
EACH SIDE OF THE POINT OF CROSSING. CENTER THE SECTION OF WATER PIPE AT THE POINT OF CROSSING.

6. VERIFY ALL ILLUSTRATED UTILITY CROSSINGS PRIOR TO CONSTRUCTION AND NOTIFY THE ENGINEER IF CONFLICTS ARE ENCOUNTERED.

7. CONTRACTOR SHALL COORDINATE UTILITY RELOCATION OR ABANDONMENT WITH LOCAL UTILITY COMPANIES AS REQUIRED.

8. ALL CONNECTIONS TO EXISTING WATER MAINS OR FORCE MAINS TO BE MADE WITH THRUST COLLAR AS PER THE DETAIL OF THESE PLANS.

9. CONTRACTOR SHALL PROVIDE A VACUUM TRUCK ON-SITE TO CLEAN UP WASTEWATER SPILLAGE DURING CONNECTIONS TO EXISTING
FORCE MAIN.

10. CONTRACTOR SHALL COORDINATE CONNECTIONS TO EXISTING WATER MAINS AND FORCE MAINS WITH THE UTILITY OWNER SO AS TO
MINIMIZE SERVICE INTERRUPTIONS.

Notes

RELOCATED 8" FM RELOCATED 6" WM
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8''PVCFM 8''PVCFM 8''PVCFM 8''PVCFM 8''PVCFM

8''PVCFM

8''PVCFM

8''PVCFM

8''TL INSTALL 8''TL INSTALL 6''WL 6''WL 6''WL 6''WL 6''WL 6''WL

6''WL

6''WL

6''W
L

40+00 45+00 50+00

25+00 30+00

35+00

11.25° BEND
STA: 36+11.90
OFF: -3.66'L

11.25° BEND
STA: 36+09.16

OFF: -13.32'L

INSTALL 45° BEND &
CONN. TO EX. MAIN
STA: 36+34.29
OFF: -24.19'L

INSTALL 45° BEND &
CONN. TO EX. MAIN
STA: 36+35.02
OFF: -13.58'L

END HDD
STA: 27+75.00
OFF: 5.00'R

END HDD
STA: 27+75.00
OFF: -5.00'L

GV
GV

TRANSITION TO HDPE
STA: 28+34.91
OFF: -5.00'L

TRANSITION TO PVC
STA: 28+34.90
OFF: 5.00'R

10" TL INSTALL 10" TL INSTALL
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EXISTING
GRADE

DET-2 ℄
DESIGN GRADE

60" M
IN

.
CO

VER

36" M
IN

.
CO

VER

700' BEND
RADIUS

700' BEND
RADIUS

±290' 8" HDPE DR7 WATERMAIN. HDD
(HORIZONTAL DIRECTIONAL DRILL) TRENCHLESS
INSTALLATION

6" PVC  WATER
LINE

EXISTING
GRADE

DET-2 ℄
DESIGN GRADE

36" M
IN

.
CO

VER

±290' 10" HDPE DR7 FORCEMAIN. HDD
(HORIZONTAL DIRECTIONAL DRILL) TRENCHLESS
INSTALLATION

8" PVC C905
SAN. FORCE MAIN

MAKE CON TO EX. WM
WITH THRUST COLLAR

MAKE CON TO EX. FM
WITH THRUST COLLAR

EX. 6" WATER MAIN

EX. 8" FORCE MAIN

60' LF 6" RJDIP

8"x6" DIP
RED & 6" GV

10"x8" DIP RED
& 8" GV

11.25° BEND

GV

GV

60" M
IN

.
CO

VER

60' LF 8" RJDIP

6" RJDIP WM C/W
45° VERTICAL BEND (x4).

11.25° BEND8" RJDIP FM C/W
45° VERTICAL BEND (x4).

700' BEND
RADIUS

700' BEND
RADIUS

SPECIAL LATERAL
BASE DITCH

SPECIAL LATERAL
BASE DITCH

36" MIN.
COVER

36" MIN. COVER

6'' WATER MAIN

8'' FORCE MAIN

Raleigh, NC 27606

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

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

Vert.

Horiz. Feet100500 25

Feet20100 5

GENERAL NOTES:
1. EX. TOPOGRAPHIC SURVEY AND SUE BY OTHERS. CONTRACTOR TO CONFIRM FINAL

CONNECTION POINTS IN FIELD.
2. EX. WATER MAIN AND FORCE MAIN DEPTHS SHOWN ARE APPROXIMATE BASED ON

BEST AVAILABLE INFORMATION. ACTUAL DEPTH IS TO BE  CONFIRMED IN FIELD.
3. EX. WATER MAIN AND FORCE MAIN MATERIALS SHOWN ARE BASED ON BEST

AVAILABLE INFORMATION. CONTRACTOR IS RESPONSIBLE  TO PROVIDE ADEQUATE
PIPE MATERIAL TRANSITION AT ALL CONNECTIONS.

LEGEND

EX. WATERLINE  TO REMAIN

EX. WATERLINE TO BE
REMOVED/ABANDONED

PROPOSED WATERLINE

EX. SANITARY FORCEMAIN  TO REMAIN

EX. SANITARY FORCEMAIN TO BE
REMOVED/ABANDONED

PROPOSED 8" C900 FORCEMAIN

6''WL

PROFILES NOTES:
1. MINIMUM COVER OF 36" TO BE MAINTAINED WITH WATER AND SANITARY

FORCEMAIN INSTALLATION.
2. A SECTION OF DIP MAIN LINE SHALL BE CENTERED AT EVERY  POINT OF CROSSING

BELOW STORM SEWER.
3. THRUST COLLARS TO BE INSTALLED AT EVERY DEFLECTION POINT.
4. MAINS SHALL BE INSTALLED WITHOUT INTERMEDIATE HIGH POINTS.  WHERE HIGH

POINTS CAN NOT BE AVOIDED CONTRACTOR TO COORDINATE WITH UTILITY
OWNER FOR AIR RELEASE REQUIREMENTS.

5. PROJECT GEOTECHNICAL ENGINEER TO VERIFY NATIVE OR PLACED SITE SOIL
BEARING STRENGTH AND RESISTANCE  AT EACH BEND AND TEE LOCATION TO
ENSURE CONCRETE THRUST BLOCK MINIMUM DESIGNS AS PER PROJECT
SPECIFICATIONS ARE SUFFICIENT.  WHERE MAINS ARE PLACED IN FILL ADDITIONAL
CONCRETE AND REINFORCEMENT MAY BE  WARRANTED.

1. ALL WORK ASSOCIATED WITH THE RELOCATION OF WATERMAINS OR SANITARY SEWER FORCEMAINS SHALL BE COMPLETED AS PER THE
NCDOT STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES, LATEST EDITION, SUPPLEMENTED (AS REQUIRED) WITH THE FACILITIES
OWNER STANDARD SPECIFICATIONS AS DESCRIBED IN THE PROJECT SPECIFIC SPECIAL PROVISIONS.

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

3. WATER MAINS SHALL BE AT LEAST 10 FEET LATERALLY FROM EXISTING OR PROPOSED SEWERS. WHERE LOCAL CONDITIONS PREVENT A
SEPARATION OF 10 FEET, THE WATER MAIN MAY BE LAID CLOSER, PROVIDED THAT THE ELEVATION OF THE BOTTOM OF THE WATER MAIN IS
AT LEAST 18 INCHES ABOVE THE TOP OF THE SEWER WITH A HORIZONTAL SEPARATION OF AT LEAST 3 FEET.

4. WATER MAINS SHALL MAINTAIN A MINIMUM 24"  HORIZONTAL AND  18”  VERTICAL SEPARATION BETWEEN THE WATER MAIN AND STORM
SEWER OR OTHER DRY UTILITIES.

5. WHEN A PROPOSED WATER MAIN CROSSES UNDER A PROPOSED OR EXISTING SANITARY SEWER, CONSTRUCT BOTH THE WATER MAIN AND
THE SEWER OF FERROUS MATERIALS WITH JOINTS THAT ARE EQUIVALENT TO WATER MAIN STANDARDS FOR A DISTANCE OF 10 FEET ON
EACH SIDE OF THE POINT OF CROSSING. CENTER THE SECTION OF WATER PIPE AT THE POINT OF CROSSING.

6. VERIFY ALL ILLUSTRATED UTILITY CROSSINGS PRIOR TO CONSTRUCTION AND NOTIFY THE ENGINEER IF CONFLICTS ARE ENCOUNTERED.

7. CONTRACTOR SHALL COORDINATE UTILITY RELOCATION OR ABANDONMENT WITH LOCAL UTILITY COMPANIES AS REQUIRED.

8. ALL CONNECTIONS TO EXISTING WATER MAINS OR FORCE MAINS TO BE MADE WITH THRUST COLLAR AS PER THE DETAIL OF THESE PLANS.

9. CONTRACTOR SHALL PROVIDE A VACUUM TRUCK ON-SITE TO CLEAN UP WASTEWATER SPILLAGE DURING CONNECTIONS TO EXISTING
FORCE MAIN.

10. CONTRACTOR SHALL COORDINATE CONNECTIONS TO EXISTING WATER MAINS AND FORCE MAINS WITH THE UTILITY OWNER SO AS TO
MINIMIZE SERVICE INTERRUPTIONS.

Notes

RELOCATED 8" FM RELOCATED 6" WM
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Raleigh, NC 27606

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

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

HDPE FUSED JOINT STAINLESS STEEL
SLEEVE INSERT

HDPE

HDPE/MJ TRANSITION
FITTING

SPLIT MJ GLAND

HDPE DIP

MEGA - LUG
HDPE FUSED JOINT REDUCER

HDPE/DIP Transition Assembly
N.T.S. Source: VHB

DIRECTIONAL
DRILL

MACHINE

3' MIN
RODS

POLYETHYLENE &
MECHANICAL
JOINT PULL ASSEMBLY

CABLE, WATER/SEWER LINES
(TYP)

24" MIN

5' MIN 5' MIN

HDPE/DIP
TRANSITION
ASSEMBLY
PIT

SEE NOTE 3

EXISTING
GRADE

CREEK
PROFILE

MUCK LAYER
10' MAX SPACING

FOR DEPTH
MEASUREMENT

3' MIN

DIP

HDPE

HDPE R.J. DIP FOR ±60'
WITH GATE

VALVE AT END
OF DIP. DIP TO

BE RESTRAINED
BY BOLTLESS
RESTRAINTS.
VALVE TO BE

RESTRAINED BY
MEGA-LUGS OR

GRIP RINGS.
(TYP. BOTH

SIDES OF
DIRECTIONAL

DRILL).

TYPICAL DIRECTIONAL DRILL (AWWA
C906, SDR II MIN. OR APPROVED EQUAL)

NOTES:
1. A PROFILE AND PLAN SHALL BE PROVIDED FROM ENTRY TO EXIT FOR EACH DIRECTIONAL DRILL SECTION BY THE DIRECTIONAL BORE CONTRACTOR.
2. ALL BORE SECTIONS SHALL BE HYDROSTATICALLY TESTED PER SPECIFICATION STANDARDS UPON COMPLETION OF INSTALLATION AND PRIOR TO PLACING

THE WATER MAIN ON-LINE.
3. LENGTH OF CROSSING, LOCATION OF INSPECTION/OBSERVATION EXCAVATION, NUMBER OF PIPE, LOCATION OF BORE MACHINE, AUGER ENTRANCE

LOCATION AND TIE-IN POINTS ARE TO BE APPROVED BY THE ENGINEER PRIOR TO ANY START OF WORK.
4. THIS DETAIL IS ALSO APPLICABLE TO STREAMS, WETLANDS, LARGE STORM DRAINS, AND SIMILAR APPLICATIONS FOR DIRECTIONAL DRILL WITH

POLYETHYLENE PIPE.

MINIMUM DISTANCE 10' AWAY FROM
BRIDGE FOOTINGS, WING WALLS,

AND RETAINING WALLS.  DISTANCE
TO BE APPROVED BY THE

ENGINEER PRIOR TO START OF
WORK

HDPE PIPE TO BE INSTALLED WITH A MIN.
OF 10' HORIZONTAL RUN.  INSPECTION
HOLE ONLY ALLOWED IN THIS LOCATION.

Horizontal Directional Drill (HDD) HDPE
N.T.S. Source: VHB

EMBEDMENT CLASS "B" FOR
PRESSURE PIPE

WET CONDITIONS

 UNPAVED 

"W"

"H"

O.D.

12"

 PAVED 

"H"

O.D.

12"

 GENERAL NOTES (WET):
1. BEDDING FOR PRESSURE PIPE IN WET

CONDITIONS.
2. PROVIDE TRENCH SAFETY SYSTEM FOR TRENCH

DEPTHS GREATER THAN 5 FEET.
3. A DRY TRENCH MUST BE MAINTAINED WHILE

PLACING BEDDING.
4. IF THE NATIVE MATERIAL EXCAVATED FROM

THE TRENCH IS UNSUITABLE AS BACKFILL
MATERIAL, OR THE REQUIRED COMPACTION IS
UNATTAINABLE, THE CONTRACTOR SHALL, AT
HIS EXPENSE, IMPORT SELECT MATERIAL TO BE
MIXED WITH OR USED IN PLACE OF THE
NATIVE MATERIAL. SELECT MATERIAL MUST BE
APPROVED BY ENGINEER. SUBSTITUTE SOIL
CEMENT SLURRY (1-SACK)  IF REQUIRED IN
SPECS.

 CONSTRUCTION KEY NOTES (WET):
A. APPROVED MARKING TAPE.
B. UNDISTURBED STABLE MATERIAL.
C. NATIVE MATERIAL BACKFILL.
  PAVED CONDITION: COMPACT TO 90% DENSITY

PER ASTM D-1557 MODIFIED PROCTOR.
  UNPAVED CONDITION: COMPACT TO 85%

DENSITY PER ASTM D-1557 MODIFIED
PROCTOR.

  (*SEE NOTE #4 IF THESE PREVIOUS CONDITIONS
CANNOT BE MET.)

D. USE CLASS II OR CLASS III SAND PER ASTM
D-2487. NATIVE MATERIAL OR IMPORTED
SELECT MATERIAL MEETING OR EXCEEDING
THIS REQUIREMENT MAY BE USED. COMPACT
TO 85% DENSITY PER ASTM D-1557 MODIFIED
PROCTOR (OR 90% D-698 STANDARD
PROCTOR).

E. APPROVED PIPE (WRAP DUCTILE IRON OR
STEEL PIPE IN APPROVED POLYETHYLENE
SHEETING, MINIMUM 6 MIL THICKNESS).

F. USE CLASS I GRAVEL PER ASTM D-2321 AND
D-2487. NO COMPACTION REQUIRED. USE
MINIMAL TAMPING, RODDING OR HAUNCH
SLICING CAREFULLY IN THE EMEBEDMENT
ZONE. IF REQUIRED BY THE ENGINEER, TEST
PER ASTM D-4254 PERCENT OF RELATIVE
DENSITY.

G. 18" MINIMUM UNLESS OTHERWISE SPECIFIED.
H. TRENCH DIMENSIONS AS FOLLOWS:

PIPE DIAMETER             "H"
   6" - 30"        4"

 GREATER THAN 30"        6"

PIPE DIAMETER             "W"
   6" - 30"        8"

 GREATER THAN 30"       12"
I. TRACER WIRE TO BE INSTALLED OVER

NON-FERROUS (PVC, HDPE, ETC.) PIPES.

"W"

C

D

B

NORMAL WATER TABLE

WATER TABLE DURING CONSTRUCTION

G

NORMAL WATER TABLE

WATER TABLE DURING CONSTRUCTION

G

E

A 18"

18"

NATURAL GROUND

PAVED SURFACE

D

E

  4' MIN. - 6"Ø & 8"Ø
  5' MIN. - 12"Ø & LARGER

  4' MIN. - 6"Ø & 8"Ø
  5' MIN. - 12"Ø & LARGER

F 6"

"W""W"

F 6"

C

B

A

EMBEDMENT CLASS "A" FOR
PRESSURE PIPE AND GRAVITY PIPE

DRY CONDITIONS

 UNPAVED 

"W"

"H"

O.D.

12"

 PAVED 

"H"

O.D.

12"

C

 GENERAL NOTES (DRY):
1. BEDDING FOR PRESSURE AND GRAVITY

PIPE IN DRY CONDITIONS.
2. PROVIDE TRENCH SAFETY SYSTEM FOR

TRENCH DEPTHS GREATER THAN 5 FEET.
3. IF THE NATIVE MATERIAL EXCAVATED

FROM THE TRENCH IS UNSUITABLE AS
BACKFILL MATERIAL, OR THE REQUIRED
COMPACTION IS UNATTAINABLE, THE
CONTRACTOR SHALL, AT HIS EXPENSE,
IMPORT SELECT MATERIAL TO BE MIXED
WITH OR USED IN PLACE OF THE NATIVE
MATERIAL. SELECT MATERIAL MUST BE
APPROVED BY ENGINEER. SUBSTITUTE
SOIL CEMENT SLURRY (1-SACK)  IF
REQUIRED IN SPECS.

 CONSTRUCTION KEY NOTES (DRY):
A. APPROVED MARKING TAPE.
B. UNDISTURBED STABLE MATERIAL.
C. NATIVE MATERIAL BACKFILL.
  PAVED CONDITION: COMPACT TO 90%

DENSITY PER ASTM D-1557 MODIFIED
PROCTOR.

  UNPAVED CONDITION: COMPACT TO 85%
DENSITY PER ASTM D-1557 MODIFIED
PROCTOR.

  (*SEE NOTE #3 IF THESE PREVIOUS
CONDITIONS CANNOT BE MET.)

D. SLOPE TRENCH IN SANDY SOIL
CONDITIONS.

E. USE CLASS II OR CLASS III SAND PER
ASTM D-2487. NATIVE MATERIAL OR
IMPORTED SELECT MATERIAL MEETING
OR EXCEEDING THIS REQUIREMENT MAY
BE USED. COMPACT TO 85% DENSITY
PER ASTM D-1557 MODIFIED PROCTOR
(OR 90% D-698 STANDARD PROCTOR).

F. APPROVED PIPE.
G. TRENCH DIMENSIONS AS FOLLOWS:

PIPE DIAMETER             "H"
   6" - 30"           4"

 GREATER THAN 30"     6"

PIPE DIAMETER             "W"
    6" - 30"     8"

 GREATER THAN 30"    12"
I. TRACER WIRE TO BE INSTALLED OVER
NON-FERROUS (PVC, HDPE, ETC.) PIPES.

"W"

"W""W"

F

C

E

B

F

18"

18"

A

A

D

D

B

PAVED SURFACE

NATURAL GROUND

 4' MIN. - 6"Ø & 8"Ø
 5' MIN. - 12"Ø & LARGER

 4' MIN. - 6"Ø & 8"Ø
 5' MIN. - 12"Ø & LARGER

Utility Trench
N.T.S. Source: VHB

I

I

I

E

I

NOTES:

1. CONCRETE SHALL BE 3000 PSI
2. CONCRETE SHALL NOT CONTACT BOLTS OR ENDS OF

MECHANICAL JOINT FITTINGS.
3. TRENCHES SHALL CONFORM TO STANDARD DETAIL, THIS

SHEET.
4. SEE STANDARD THRUST BLOCK  TABLES, THIS SHEET, FOR

AREA OF CONCRETE REQUIRED.
5. ALL BENDS AND INTERSECTIONS  SHALL HAVE CONCRETE

THRUST  BLOCKING.

TEE INTERSECTION

THRUST BLOCKING

THRUST BLOCK
AREA

90°  BEND

45° BEND

Standard Thrust Block Views
N.T.S. Source: VHB
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REACTION BEARING AREAS ARE IN SQUARE
FEET MEASURED IN A VERTICAL PLANE IN THE
TRENCH SIDE AT AN ANGLE OF 90°  TO THE
THRUST VECTOR.

USE 6" - 90  BEND VALUE FOR
HYDRANTS FOR  ADDITIONAL
SAFETY FACTOR.

REACTION BEARING AREAS FOR HORIZONTAL WATER PIPE BENDS
BASED ON TEST PRESSURE OF 200 P.S.I.

ALL AREAS GIVEN IN SQUARE FEET.
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THRUST BLOCKING DESIGN
QUANTITY TABLE

REVISIONS DATE REVISIONS DATE
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REACTION BEARING AREAS FOR HORIZONTAL WATER PIPE BENDS
BASED ON TEST PRESSURE OF 200 P.S.I.

ALL AREAS GIVEN IN SQUARE FEET.

PLUG

PLUG

PLUG

PLUG

THRUST BLOCKING
DESIGN QUANTITY TABLE

REVISIONS DATE REVISIONS DATE

11 1/4°
22 1/2°
45°
90°

11 1/4°

22 1/2°
45°
90°

11 1/4°
22 1/2°
45°
90°

11 1/4°
22 1/2°
45°
90°
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REACTION BEARING AREAS ARE IN SQUARE
FEET MEASURED IN A VERTICAL PLANE IN THE
TRENCH SIDE AT AN ANGLE OF 90°  TO THE
THRUST VECTOR.

USE 6" - 90  BEND VALUE FOR
HYDRANTS FOR  ADDITIONAL
SAFETY FACTOR.

3" MIN.
CLEARANCE

"X" BAR

THRUST COLLAR

3" MIN.
CLEARANCE

"Y" BAR

UNDISTURBED SOIL

"C"

"B"

O
.D

.
PI

PE
"A

"
"A

"

"D"

NOTES:
1. CONCRETE SHALL BE 3000 PSI AND TRANSIT MIXED.
2. REINFORCING BARS SHALL BE DEFORMED AND TIED

TOGETHER.
3. TRENCH BOTTOM WIDTH IN VICINITY OF THRUST

BLOCK INSTALLATION SHALL BE THE MINIMUM
WIDTH AS SHOWN ON TRENCHING DETAIL.

4. BACKFILL TAMPED IN 6" LIFTS .
5. THRUST COLLAR MUST BE FACTORY WELDED ON

BOTH SIDES ALONG BOTH EDGES OF COLLAR
AROUND CIRCUMFERENCE.

Thrust Collar Detail
N.T.S. Source: VHB

5/9

THRUST COLLAR, AND THRUST SCHEDULE

I.D. PIPE "A" "B" "C" "D"

6" - 16" 1'-4" 1'-7" 0'-2" 3/8"

20" -24" 1'-4" 1'-7" 0'-3" 1/2"

30" -36" 1'-4" 1'-7" 0'-4" 5/8"

48" & GREATER 1'-8" 1'-9" 0'-6" 7/8"

REINFORCING REQUIREMENTS

I.D. PIPE REBAR
SIZE "X" BAR LENGTH "X" BAR WEIGHT "Y" BAR

LENGTH
"Y" BAR
WEIGHT

NO.
REQUIRED

6" - 36" #5 2'-2" + O.D. PIPE 1.043 LBS/FT 1'-1" 1.1 LBS EACH X-24, Y-12

36" & GREATER #6 3'-0" + O.D. PIPE 1.502 LBS/FT 1'-3" 1.9 LBS EACH X-24, Y-12
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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

5/9

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

5/9

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

12/18

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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