
6.  WHERE NATIVE SOIL IS DETERMINED TO BE ADEQUATE BY THE
       ENGINEER, NO EXCAVATION BELOW THE BOTTOM OF PIPE IS

ON SITE AT ALL TIMES DURING EXCAVATION AND BACKFILLING.

TEST FOR DENSITY OF COMPACTION MAY BE MADE AT THE 
OPTION OF THE ENGINEER AND DEFICIENCIES SHALL BE 
CORRECTED BY THE CONTRACTOR AT NO ADDITIONAL COST 
TO THE OWNER.  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 THE OWNER.

4.  LOOSE SOIL OR SELECT MATERIAL IS DEFINED
   AS "NATIVE" SOIL EXCAVATED FROM THE TRENCH,
   FREE OF ROCKS, FOREIGN MATERIAL, AND 

     CUTS IN PAVED AREAS.  TRENCH WIDTH SHALL BE MAINTAINED
2.  CONTRACTOR SHALL USE TRENCH BOX SHORING IN ALL OPEN

     1926. THE CONTRACTOR SHALL HAVE A COMPETENT PERSON
     FOR CONSTRUCTION", CHAPTER XV11 OF TITLE 29, CFR, PART
     EXCAVATIONS IN OSHA "SAFETY AND HEALTH REGULATIONS
     CONDITIONS OF THE CONSTRUCTION STANDARDS FOR
1.  ALL EXCAVATIONS SHALL COMPLY WITH THE TERMS AND

       AND COMPACTED AROUND THE PIPE HAUNCHES.
7.  BEDDING MATERIAL SHALL BE PROPERLY RODDED

     THE PROJECT REPRESENTATIVE AND  ONLY 
     WILL NOT BE PAID FOR UNLESS SPECIFICALLY APPROVED BY
     WALLS AND TRENCH BOTTOM.  BEDDING MATERIAL
5.  BEDDING MATERIAL SHALL EXTEND TO UNDISTURBED TRENCH

NOTES:
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BELL OD + 24" MAX.

AS REQUIRED
BELL OD + 8" MIN.

WATER MAIN MATERIAL SHALL
BE AS SPECIFIED AND SHOWN 
ON THE DRAWINGS.

4" MIN SUITABLE  LOOSE 
SOIL BEDDING FROM TRENCH
EXCAVATION (SEE NOTES 4, 5 & 6)

UNDISTURBED
SOIL

NTS

SOIL

ABOVE PIPE IN 6" LIFTS (95%
BACKFILL LIGHTLY TO 12"

MAX DENSITY COHESIONLESS SOILS
90% MAX DENSITY COHESIVE SOILS)

AREAS. SEE APPLICABLE PAVEMENT
IN MAX. 12" LIFTS FOR NON-PAVED

PATCH DETAIL FOR PAVED AREAS.

REMAINING TRENCH BACKFILL
COMPACTED TO 95% MAX. DENSITY

4"-6" TOPSOIL RESTORED TO 
ORIGINAL GRADE AND SEEDED OR 
SODDED AS INDICATED ON
DRAWINGS.

UNDISTURBED    FROZEN EARTH.

     FOR  THE AUTHORIZED QUANTITY.

       REQUIRED.

8.

3.  SEE PLANS FOR MINIMUM COVER.

     AT THE MINIMUM PRACTICAL WIDTH.

NTS

WITH FIRE HOSE COUPLING THREAD.

3"
 +

/- 
1"

 

VALVE BOX

(1 EA. SIDE,2 TOTAL)36
" 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 
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SOIL

NTS
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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:

VARIES

95% MAX. DRY DENSITY
COMPACTED BACKFILL

95% DENSITY.
COMPACTED TO
8" ABC STONE

12"

36
" M

IN
.

d + 24"

d
MAIN

NTS

OR EXIST. THICKNESS
FOR N.C.D.O.T.

2" I-2 ASPHALT
12" EXISTING ASPHALT

8.  IF AN OBSTRUCTION IS ENCOUNTERED DURING THE BORING

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

BORES EXCEEDING 100' IN LENGTH OR AS SPECIFIED.

AND CONDITIONS STIPULATED BY ENCROACHMENT PERMITS.

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

OPERATION, THE AUGER SHALL BE WITHDRAWN THE EXCESS

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

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

SHALL PROVIDE APPROVED INSURANCE CERTIFICATES AS REQUIRED.
12.  CONTRACTOR SHALL EXECUTE AND PERFORM ALL REQUIREMENTS

11.  SUBCONTRACTORS SHALL BE APPROVED BY THE ENGINEER AND 

CARBON STEEL

     BAND -12 GA. MIN.
     RISER -8 GA. MIN

SECTION "A-A" CARBON STEEL CARRIER PIPE BRACE

RJDI CARRIER
PIPE

STEEL CASING

SOLID CONCRETE BRICK 
AND 1:3 MORTAR., COMPLETELY
FILL VOIDS BETWEEN BRICK
WITH MORTAR. CLOSE EACH END
OF CASING.

COMPLETELY FILL
VOID OUTSIDE OF
CASING W/GROUT
SEE NOTE 4

THE DRAWINGS.

UNSUCCESSFUL BORES.

EACH  SECTION OF

NOTE : 
1. CARRIER PIPE FOR PRESSURE 
APPLICATIONS (WATER MAINS & FORCE MAINS) 
SHALL HAVE FACTORY RESTRAINED JOINTS. 
CARRIER PIPE FOR GRAVITY SEWER SHALL 
HAVE RESTRAINED JOINTS AND MAY USE 
RESTRAINING GASKETS SUCH AS FIELD LOK, 
SURE STOP 350 OR OTHER APPROVED 
GASKETS.

2. CARRIER PIPE SHALL BE CLASS 350 OR 250 
FOR WATER, AND SHALL BE CLASS 50 FOR 
SEWER.

2.  SEE BORE SIZING CHART FOR CARRIER PIPE SIZE AND
STEEL CASING SIZE , MIN. DIA. AND WALL THICKNESS.

    WITH A MINIMUM YIELD STRENGTH OF 35,000 PSI

1.  INSTALLATION SHALL BE DRY BORE AND JACKING OF

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

   SMOOTH WALL STEEL PIPE.  JETTING OR WET BORING WITH WATER

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

7.  THE BORING OPERATION SHALL BE CONDUCTED IN A
MANNER THAT THE FLOW OF TRAFFIC IS NOT IMPEDED 

BE CONSTRUCTED AT NO ADDITIONAL COSTS TO THE OWNER.
TO COMPENSATE FOR AN INVERT ELEVATION VARIANCE SHALL

5.  THE BORE SHALL BE ACCOMPLISHED BEFORE PIPE

   IF ANY, IN VARIATION OF INVERT ELEVATIONS BETWEEN ENDS 
   CONSTRUCTION BEGINS.  THE MAXIMUM TOLERANCE,

   DIRECTION MAINTAINING THE CRITICAL UPHILL ELEVATION 

   EACH SPECIFIC BORE LOCATION AND STATION.

   IF APPROVED BY THE ENGINEER, GRADE ADJUSTMENTS DOWNHILL

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

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

EACH END OF ENCASEMENT TO BE PLUGGED WITH BRICK. ALL VOIDS 
OUTSIDE THE CASING PIPE SHALL BE COMPLETELY FILLED WITH 1:3 
PORTLAND CEMENT GROUT AT SUFFICIENT PRESSURE TO INSURE 
NO SETTLEMENT OF ROADWAY/ RAILROAD.  METHOD OF GROUTING 
SHALL BE APPROVED BY THE ENGINEER PRIOR TO BEGINNING BORE 
CONSTRUCTION.

ROADWAYS RAILROADS
*

CARRIER PIPE MIN.
MIN. WALL THICKNESS

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

CONTRACTOR MAY SUBSTITUTE A LARGER SIZE CASING PIPE HAVING THE 
MIN. WALL THICKNESS SHOWN FOR SEWER MAINS.   ALL ADDITIONAL COSTS*

RUNNERS SHALL BE MIN. 2" WIDE 

     BRACE LINER SHALL BE 
     PVC-THICKNESS .090" MIN.

16"

24"
24"

12"
CASING SIZE

36"

48"
42"

30"18"

36"

24"
30"

8"

16"
12"

  SIZE

6"

0.312"
0.375"

0.500"
0.500"

0.25"

0.25"
0.25"

MIN. WALL THICKNESS
0.25"

HEAVY DUTY STUDS, NUTS 
FASTEN BRACE TO PIPE W/

AND WASHERS.

4. 

0.469"

0.688"

0.532"
0.625"

0.281"

0.375"
0.375"

0.250"

SHALL NOT BE ALLOWED.

HALF SECTION ISOMETRIC OF BORE

1/4 TON PEA GRAVEL

CASING

BORE SIZING CHART

INSTALL 2" PVC DRAIN
ON DOWNHIIL SIDE OF

CASING W/ 1:3 GROUT
VOID OUTSIDE OF
COMPLETELY FILL

NOTES:

ENCASEMENT PIPE SHALL
BE BUTT-WELDED TO THE
ADJACENT CASING PIPE

STEEL CASING SIZED AS INDICATED 
ON THE BORE SIZING CHART. 

CARBON STEEL CARRIER PIPE BRACE 
SHALL BE PLACED 3' PRIOR TO AND 3' 
AFTER EACH JOINT OF DUCTILE IRON 
CARRIER PIPE. 

CARRIER PIPE SHALL BE  
DUCTILE IRON WITH 
PROPER
EXTERIOR AND 
INTERIOR COATINGS

SEAL EACH END OF CASING
WITH SOLID CONCRETE BRICK 
AND 1:3 MORTAR 12" MINIMUM
LENGTH.
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