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SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Bore Under Paved
Roadways

REVISED
S-1 AUG 2019

1 1

3' 
MI

N

CO
VE

R

RIGHT OF WAY

TO
E 

OF
 S

LO
PE

 (T
.O

.S
.)

PAVED ROADWAY

3' 
MI

N.
CO

VE
R

AT T.
O.

S.

SHOULDER

USE APS MODEL AC PULL-ON END SEAL OR EQUIVALENT

OPTIONAL: COMPLETELY GROUT ENDS OF CASING PIPE.
ADD A WEEP HOLE ON LOW SIDE FOR DRAINAGE.

PAVED ROAD WIDTH
5' MIN

SHOULDER

C/
L D

IT
CH

STEEL CASING PIPE
SEE CHART BELOW

PLACE SPIDERS BEHIND BELLS
AND ALONG MID-SPAN OF PIPE. 3
SPIDERS (MIN.) PER JOINT OF PIPE.

D.I. RESTRAINED
JOINT CARRIER PIPE

36"
MIN.

NOMINAL
DIAMETER

OUTSIDE
DIAMETER

OUTSIDE
DIAMETER

WALL
THICKNESS

OUTSIDE
DIAMETER

WALL
THICKNESS

CARRIER PIPE
RAILROAD HIGHWAY

CASING PIPE

6" & SMALLER

8"
10"

12"
14"
16"

20"
24"

6.90"
9.05"

11.10"

13.20"
15.30"

17.40"
21.60"
25.80"

16"

20"
24"
28"
30"

42"
42"

12-3/4"
16"
20"
24"
28"

30"

42"
42"

12-3/4"0.188"

0.250"
0.281"

0.344"
0.406"
0.406"

0.563"
0.563"

0.250"
0.250"

0.250"
0.250"
0.312"
0.312"

0.312"
0.312"

R/
W

R/
W

NOTES:

1. ALL ROAD CROSSINGS SHALL BE AS CLOSE TO PERPENDICULAR WITH THE ROADWAY AS POSSIBLE OR
AS DIRECTED BY THE CITY ENGINEER.

2. ALL SEWER PIPE FROM MANHOLE TO MANHOLE AT HIGHWAY CROSSINGS SHALL BE DUCTILE IRON.
3. INSTALLATION OF CASING SHALL BE DRY BORE AND JACK.
4. STEEL CASING PIPE SHOULD BE GRADE B STEEL WITH A MINIMUM COMPRESSIVE STRENGTH OF 35,000

PSI IN ACCORDANCE WITH ASTM  A139 AND A283.
5. CARRIER PIPE IS TO BE D.I.P. RESTRAINED JOINT.
6. GREASE ENCASEMENT AS REQUIRED FOR EASE OF INSTALLATION.
7. HOT DIP GALVANIZE ALL STEEL ASSEMBLY PARTS AFTER FABRICATION.
8. CADMIUM PLATE ALL NUTS & BOLTS.

5'
MIN.

SPIDER

45°'

2 of 273



SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

4' Diameter
Vented Manhole

REVISED
S-2 MAY 2010

1 1

12"

60°

2' ABOVE 100 YR
FLOOD PLAIN

SEALED CAST IRON
MANHOLE RING AND COVER
(SEE DETAIL)

24" MIN.

6'-0"

STEEL PLATE 4-1/2" Ø x 1/4" THICK
WELDED TO BOTTOM OF VENT PIPE.

(PLATE TAPPED FOR 2" PLUG)

VENT STRAP (SEE DETAIL)

VENT FABRICATED FROM 4" I.D.
SCH. 40 STEEL PIPE SHOP GALVANIZED &

COATED WITH COAL TAR EPOXY INSIDE & OUTMANHOLE

PLAN VIEW

SECTION VIEW

VARMINT SCREEN

MANHOLE

SEALED CAST IRON
MANHOLE RING AND COVER

(SEE DETAIL)

VENT FABRICATED FROM 4" I.D.
SCH. 40 STEEL PIPE SHOP GALVANIZED &

COATED WITH COAL TAR EPOXY INSIDE & OUT

VENT STRAP (SEE DETAIL)

ECCENTRIC CONE

VENT STRAP (SEE DETAIL)

GROUT THRU HOLE IN MANHOLE
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SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

 Stainless Steel
Vent Strap Detail

REVISED
S-3 AUG 2019

1 1

5/8" DIAMETER, 4" LONG S.S.
ANCHOR BOLTS TYP.

PRECAST MANHOLE

4-1/2"

ANGLE AS REQUIRED TO
SEAT SQUARELY ON MANHOLE

PLAN VIEW

SECTION VIEW

7-1/2"

10-1/2"

1-1/2" 1-1/2"

11/16" DIAMETER HOLES
DRILLED AS SHOWN

3"
1-1/2"

BRACKET FABRICATED
FROM 3/8" THICK

STAINLESS STEEL PLATE

ISOMETRIC VIEW

RING, GRATE & COVER
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MANHOLE IS 0.2' MIN AND 1.5' MAX 
THE CHANNEL DROP THRU

12"

BASE SEALANT APPLIED TO TOP

ASTM C478, AASHTO M-199
TO MEET REQUIREMENTS OF
4' I.D. PRECAST MANHOLE

OF CONE SECTION

USE ECCENTRIC CONE

USE AN APPROVED BITUMINOUS

SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

4' PRECAST MANHOLE

REVISED
S-4 AUG 2019

1 1

ALL JOINTS TO BE TONGUE & GROOVE W/
PREFORMED BUTYL RUBBER (MASTIC) GASKET
MEETING AASHTO M-198, ASTM. C-990

NOTES:
1. MANHOLE DESIGN SPECIFICATIONS

SHALL CONFORM TO LATEST ASTM AND
NCDOT SPECIFICATIONS FOR "PRECAST
REINFORCED CONCRETE MANHOLE
SECTIONS" .

2. DESIGN SHALL MEET H-20 LOADINGS.
3. MANHOLE RINGS EXPOSED ABOVE

GRADE SHALL BE ANCHORED TO THE
GRADE RINGS AND/OR ECCENTRIC
SECTION WITH (2) 1/2" ANCHOR BOLTS.

4. CONTRACTOR SHALL SUPPLY
CONCRETE COLLARS OR FLEXIBLE
RUBBER BOOTS ON ALL MANHOLE
INFLUENT AND EFFLUENT PIPES.

5. CONTRACTOR SHALL SUPPLY
HYDROGEN SULFIDE RESISTANCE ON
MANHOLES AT LIFT STATIONS.

6. ON ALL MAINS, LINES MUST COME INTO
MANHOLE AT THE BOTTOM OF THE
MANHOLE, NO DROPS INSIDE THE
MANHOLE ARE PERMITTED.

USE PRECAST OPENINGS FOR ALL
PIPES. FLEXIBLE CONNECTORS SHALL

MEET THE REQUIREMENTS OF ASTM
C923 SPECIFICATIONS. SEE PLANS FOR

PIPE SIZES AND INVERT ELEVATIONS.

24"

5" MIN.

4'

STEPS SHALL BE PLACED
AT 12" ON CENTER AND SHALL CONFORM
TO NCDOT SPECIFICATIONS

PRECAST RISER SECTION 1'

THRU 6' RISER AS REQUIRED

# 57 STONE BASE

6"

6" MIN

GRADE RINGS AS REQUIRED

4'

4'

MANHOLE RING, AND COVER
(SEE DETAIL)

GROUT ALL
EXTERIOR JOINTS (TYP)

6"

2/3 PIPE DIA.1/2 PIPE DIA.

SECTION THRU TROUGH

GROUT ALL

INTERIOR JOINTS (TYP)

GROUT MANHOLE FRAME
TO THE TOP OF MANHOLE
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MANHOLE = 0.2' MIN - 1.5' MAX 
SLOPE OF CHANNEL THRU

12
"

BASE SEALANT APPLIED TO TOP

ASTM. C478, AASHTO M-199
TO MEET REQUIREMENTS OF
5' I.D. PRECAST MANHOLE

OF CONE SECTION

USE ECCENTRIC CONE

USE AN APPROVED BITUMINOUS

SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

5' PRECAST MANHOLE

REVISED
S-5 AUG 2019

1 1

GROUT ALL
EXTERIOR JOINTS (TYP)

NOTES:
1. MANHOLE DESIGN SPECIFICATIONS

SHALL CONFORM TO LATEST ASTM
AND NCDOT SPECIFICATIONS FOR
"PRECAST REINFORCED CONCRETE
MANHOLE SECTIONS".

2. DESIGN SHALL MEET H-20 LOADINGS.
3. MANHOLE RINGS EXPOSED ABOVE

GRADE SHALL BE ANCHORED TO THE
GRADE RINGS AND/OR ECCENTRIC
SECTION WITH (2) 1/2" ANCHOR BOLTS.

4. CONTRACTOR SHALL SUPPLY
CONCRETE COLLARS OR FLEXIBLE
RUBBER BOOTS ON ALL MANHOLE
INFLUENT AND EFFLUENT PIPES.

5. CONTRACTOR SHALL SUPPLY
HYDROGEN SULFIDE RESISTANCE ON
MANHOLES AT LIFT STATIONS.

6. ON ALL MAINS, LINES MUST COME INTO
MANHOLE AT THE BOTTOM OF THE
MANHOLE, NO DROPS INSIDE THE
MANHOLE ARE PERMITTED.

USE PRECAST OPENINGS FOR ALL
PIPES. FLEXIBLE CONNECTORS SHALL

MEET THE REQUIREMENTS OF ASTM
C923 SPECIFICATIONS. SEE PLANS FOR

PIPE SIZES AND INVERT ELEVATIONS.

MANHOLE RING & COVER
(SEE DETAIL)

24"

6"

5'

STEPS SHALL BE PLACED
AT 12" ON CENTER AND SHALL CONFORM
TO NCDOT SPECIFICATIONS

PRECAST RISER SECTION

1' THRU 6' AS REQUIRED

GROUT MANHOLE FRAME
TO THE TOP OF MANHOLE

# 57 STONE BASE

6"

6" MIN
6"

2/3 PIPE DIA.1/2 PIPE DIA.

SECTION THRU TROUGH

GRADE RINGS AS REQUIRED

4"

4"

MEETING AASHTO M-198, ASTM. C-990
PREFORMED BUTYL RUBBER (MASTIC) GASKET
ALL JOINTS TO BE TONGUE & GROOVE W/

6 of 273



USE ECCENTRIC CONE

SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

 OUTSIDE DROP
MANHOLE

REVISED
S-6 AUG 2019

1 1

24"

4'

STANDARD D.I. M.J. 90° TEE

2' MIN.

STANDARD D.I.
M.J. 90° ELBOW

D.I. PIPE  WITH
MEGALUG FITTINGS

1 FULL JOINT
OF D.I. PIPE

CONCRETE BLOCKING

12" MIN. CLEARANCE

SUPPORT BAND
REQUIRED WHEN
DROP EXCEEDS 8'.

BACKFILL WITH # 57 STONE

IF GREATER THAN 8' DROP

ALL JOINTS TO BE TONGUE &
GROOVE W/ PREFORMED
BUTYL RUBBER (MASTIC)

GASKET MEETING AASHTO
M-198, ASTM. C-990

2/3 PIPE DIA.1/2 PIPE DIA.

SECTION THRU TROUGH

GRADE RINGS AS REQUIRED

BASE SEALANT APPLIED TO TOP
OF CONE SECTION

USE AN APPROVED BITUMINOUS

MANHOLE IS 0.2' MIN AND 1.5' MAX 

DROP OF CHANNEL THRU

12"

# 57 STONE BASE

6"
6" MIN 6"

GROUT ALL

INTERIOR JOINTS (TYP)

NOTES:

1. MANHOLE DESIGN SPECIFICATIONS
SHALL CONFORM TO LATEST ASTM AND
NCDOT SPECIFICATIONS FOR "PRECAST
REINFORCED CONCRETE MANHOLE SECTIONS".

2. DESIGN SHALL MEET H-20 LOADINGS.
3. MANHOLE RINGS EXPOSED ABOVE GRADE

SHALL BE ANCHORED TO THE GRADE RINGS
AND/OR ECCENTRIC SECTION WITH (2) 1/2"
ANCHOR  BOLTS.

4. CONTRACTOR SHALL SUPPLY CONCRETE
COLLARS OR FLEXIBLE RUBBER BOOTS ON ALL
MANHOLE INFLUENT AND EFFLUENT PIPES.

5. CONTRACTOR SHALL SUPPLY HYDROGEN SULFIDE
RESISTANCE ON MANHOLES AT LIFT STATIONS.

6. ON ALL MAINS, LINES MUST COME INTO MANHOLE
AT THE BOTTOM OF THE MANHOLE, NO DROPS
INSIDE THE MANHOLE ARE PERMITTED.

5" MIN.

4'

4'

GROUT ALL
EXTERIOR JOINTS (TYP)

ASTM. C478, AASHTO M-199
TO MEET REQUIREMENTS OF

4' I.D. PRECAST MANHOLE

PRECAST OPENING REQUIRED FOR
ALL PIPES. FLEXIBLE CONNECTORS

SHALL MEET THE REQUIREMENTS OF
ASTM C923 SPECIFICATIONS. SEE

PLANS FOR PIPE SIZES AND INVERT
ELEVATIONS.

STEPS SHALL BE PLACED AT
12" ON CENTER AND SHALL CONFORM

TO NCDOT SPECIFICATIONS

PRECAST RISER

SECTION 1' THRU

6' RISER AS REQUIRED

MANHOLE RING, AND COVER
(SEE DETAIL)

GROUT MANHOLE FRAME
TO THE TOP OF MANHOLE
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SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

PRECAST DOGHOUSE
MANHOLE BASE

REVISED
S-7 -

1 1

12" MIN.

CONC. BASE TO BE FIELD
POURED USING 3000 PSI

12" MIN.

8"CONCRETE

4'

FILL DOGHOUSE OPENINGS WITH
3000 PSI CONCRETE (APPLY

WATER SEALANT AT JOINTS)

CUT AND REMOVE TOP HALF OF
PIPE AFTER INVERT HAS BEEN FORMED

12" MIN.

8"x8"x16" SOLID
CONCRETE BLOCK
CENTERED WITH RISER
(4 EACH)

EXISTING SANITARY
SEWER PIPE

ALLOW 8" MIN. BETWEEN
STONE BASE AND RISER
WALL FOR CONC. BASE

INSTALL RISER, CONE, RING, AND COVER
AS PER PRECAST MANHOLE DETAIL

4'

#57 STONE12" THICK
EXTEND 12" BEYOND

RISER WALL FOR
CONC. BASE

STAGE 1

STAGE 2
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SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Sewer Stub-Out Detail

REVISED
S-8 SEP 2019

1 1

SEWER                MAIN

45° BEND

1/4" / 1' MIN.

(2%)

SLOPED

ROMAC SADDLE TEE W/ GASKET SKIRT OR
EQUIVALENT. INCLUDE STAINLESS STEEL STRAP

(MUST MEET APPROPRIATE ASTM STANDARDS)

NOTE:

1. CLEANOUT SHOULD BE LOCATED AT THE RIGHT-OF-WAY OR EASEMENT LINE.
2. ALL TAPS WILL BE MADE WITH A TAPPING MACHINE
3. IF LATERAL HAS LESS THAN 3' OF COVER IT SHALL BE DUCTILE IRON PIPE
4. TRACER WIRE MUST BE ATTACHED TO THE PIPE.

SCH. 40 PVC
PIPE OR D.I.P.

R/W

R/W

S

BRASS PLUG

90° SWEEP

CLEANOUT PROTECTOR REQUIRED IF
CLEANOUT IS LOCATED WITHIN TRAFFIC AREAS

VA
RI

ES
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4-3/8''
33-1/4''

24-1/2''

22-7/8"

23-3/4''
25-1/4''

 DETAIL 

S E REW

YRATINAS

BOTTOM OF COVER1/2"

1/2'' TOP OF COVER

VIEW

VIEW

 PLAN 

 SECTION A-A 

A A

MINIMUM WEIGHTS - LBS.
FRAME - 190
COVER - 120
TOTAL - 310

(4) 1" DIA.
ANCHOR HOLES

(2) 1" DIA. HOLES SPACED
OPPOSITE OF EACH OTHER

1/2'' R

60° TYP.

SANITARY SEWERSCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Standard Manhole Frame
and Cover

REVISED

1 1

GENERAL NOTES:

1. ALL CASTINGS SHALL BE MADE OF CLEAN, EVEN GRAIN, TOUGH GREY CAST IRON.  THE CASTING SHALL BE SMOOTH,
TRUE TO PATTERN, AND FREE FROM PROJECTIONS, SAND HOLES, WARP, AND OTHER DEFECTS.

2. ALL CASTINGS SHALL BE COATED WITH COAL TAR PITCH VARNISH WHILE HOT.
3. ALL COVERS USED FOR SANITARY SEWER STRUCTURES SHALL HAVE "SANITARY SEWER" CAST ON THEM.
4. THE IRON USED FOR THESE CASTINGS SHALL CONFORM TO THE SPECIFICATIONS OF THE ASTM DESIGNATION A48

FOR CLASS 30 GREY IRON.

1"
1"

1"

4-3/4"
21-5/8"
22-5/8"

3/8"

1/2"

7-1/2"
7"

SURFACE TO BE MACHINED

23-1/2"
1"

SURFACE TO BE MACHINED

S-9 MAY 2010

3"

1'' R
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33-1/4''

22-1/4''

7-1/2''

 DETAIL 

S E REW

YRATINAS

BOTTOM OF COVER
1/2"

1/2'' TOP OF COVER

VIEW

VIEW

 PLAN 

 SECTION A-A 

A A

TOTAL WEIGHT - LBS.
FRAME - 190
COVER - 120
TOTAL - 310

CONTINUOUS  RUBBER
GASKET 1/8" THICK

GLUED TO RING SEAT

(4) 1" DIA.
ANCHOR HOLES

MATCH GROOVES

1" R

3/4" R

(4) 1/2" X 1 3/4" HEX HEAD STAINLESS
STEAL BOLTS COUNTERSUNK.

BOLTS TYPE 316 STAINLESS STEAL.

SANITARY SEWERSCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Sealed Manhole Frame
and Cover

REVISED

1 1

GENERAL NOTES:

1. ALL CASTINGS SHALL BE MADE OF CLEAN, EVEN GRAIN, TOUGH GREY CAST IRON.  THE CASTING SHALL BE SMOOTH,
TRUE TO PATTERN, AND FREE FROM PROJECTIONS, SAND HOLES, WARP, AND OTHER DEFECTS.

2. ALL CASTINGS SHALL BE COATED WITH COAL TAR PITCH VARNISH WHILE HOT.
3. ALL COVERS USED FOR SANITARY SEWER STRUCTURES SHALL HAVE "SANITARY SEWER" CAST ON THEM.
4. THE IRON USED FOR THESE CASTINGS SHALL CONFORM TO THE SPECIFICATIONS OF THE ASTM DESIGNATION A48

FOR CLASS 30 GREY IRON.

S-10 MAY 2010

24-1/2"

1-1/2"

1/2"

2-3/4"

3-3/4"

3"
23-1/2"

25-1/4"

23-3/4"
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SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Trench, Bedding, &
Backfill in Paved Roads

REVISED
S-11 AUG 2019

1 1

COMPACTED
BACKFILL

COMPACT SELECT
BACKFILL IN 6" LIFTS
( MATERIAL NO
LARGER THAN 1" )

PIPE
O.D.

*
*

O.D.

NOTES:

1. WHEN IN ROCK OR NON-CUSHIONING MATERIAL PLACE A BED OF # 57 STONE AT LEAST 8" THICK BELOW
MIDPOINT OF PIPE FOR TRENCH DEPTH'S UP TO 16'.  WHEN TRENCH IS GREATER THAN 16' DEEP PLACE AN
ADDITIONAL 1" OF CUSHIONING STONE FOR EACH 2' OF DEPTH UP TO A MAXIMUM CUSHIONING DEPTH OF 12".

2. WHERE UNSUITABLE SOIL IS ENCOUNTERED, EXCAVATE THE SOIL AS DIRECTED BY THE ENGINEER AND
BACKFILL WITH #57 STONE.

3. BACKFILL SHALL BE COMPACTED TO 95% STANDARD PROCTOR DENSITY.
4. WHEN WORKING WITHIN NCDOT RIGHT-OF-WAYS IT MAY BE REQUIRED TO ADD A ONE (1) INCH ASPHALT

OVERLAY OVER  AND AROUND THE CUT AREA.

SEE NOTE # 1

8"

NEW ASPHALT  "SUPERPAVE S9.5B"
TO MATCH EXISTING PAVEMENT
THICKNESS OR 2.5" MIN.

PIPE DIAMETER
      *LESS THAN 14"

14" TO 36"
MORE THAN 24" 24"

18"
12"SEE NOTE # 2

SAW CUT JOINTS

COMPACTED
ABC STONE

BRACE TRENCH AS
REQUIRED BY

EXISTING SOIL
CONDITIONS

EXISTING PAVEMENT

OVERLAP NEW
ASPHALT AND

STONE 12" MIN.

EXISTING
STONE

VARIES
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SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Trench, Bedding, &
Backfill Off Road

REVISED
S-12 AUG 2019

1 1

COMPACTED
BACKFILL

COMPACT SELECT
BACKFILL IN 6" LIFTS
( MATERIAL NO
LARGER THAN 1" )

PIPE
O.D.

*
*

O.D.

NOTES:

1. WHEN IN ROCK OR NON-CUSHIONING MATERIAL PLACE A BED OF # 57 STONE AT LEAST 8" THICK BELOW
MIDPOINT OF PIPE FOR TRENCH DEPTH'S UP TO 16'.  WHEN TRENCH IS GREATER THAN 16' DEEP PLACE AN
ADDITIONAL 1" OF CUSHIONING STONE FOR EACH 2' OF DEPTH UP TO A MAXIMUM CUSHIONING DEPTH OF 12".

2. WHERE UNSUITABLE SOIL IS ENCOUNTERED, EXCAVATE THE SOIL AS DIRECTED BY THE ENGINEER AND
BACKFILL WITH #57 STONE.

3. BACKFILL SHALL BE COMPACTED TO 95% STANDARD PROCTOR DENSITY.

SEE NOTE # 1

6"

LOOSE BACKFILL
HEAPED UP TO
PROMOTE
VEGETATION
GROWTH

PIPE DIAMETER
      *LESS THAN 14"

14" TO 36"
MORE THAN 24" 24"

18"
12"SEE NOTE # 2

BRACE TRENCH AS REQUIRED
BY EXISTING SOIL CONDITIONS

VARIES
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SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Utilities in R/W

REVISED
S-13 SEP 2019

1 1

R/
W

L
R/

W
C

MI
N.

 4"
 S

CH
. 4

0 P
VC

 S
ER

VI
CE

 LI
NE

SL
OP

ED
 @

 2%
 M

IN
.

2" - 6"

BE
ND

 P
IP

E 
AS

 T
IG

HT
 A

S
PO

SS
IB

LE
 W

IT
HO

UT
 K

IN
KI

NG
 P
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E

TY
PI

CA
L V

AL
VE

BO
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W
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OL
LA

R
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SI

DE
NT
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L

W
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ER
 M
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LO
NG

 S
W
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P 

90
° E
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OW

3/4
" T

YP
E 

K 
CO
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ER

 P
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E

CO
RP

. S
TO

P
6"

 D
IA

. D
.I.P

.

ME
GA
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G 
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T
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 E

QU
IV
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TO
 B
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YE

LL
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 B
Y

TH
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MA
NU

FA
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UR
ER

SI
DE

W
AL

K
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W
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 M

AI
N

45
°

MI
N.

 4"
 C

LE
AN

OU
T

W
IT

H 
BR

AS
S 

PL
UG
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CONSTRUCTION NOTES:
1. ALL WORK SHALL BE COORDINATED WITH THE CITY OF STATESVILLE, THE DESIGN ENGINEER, THE N.C. DEPARTMENT OF TRANSPORTATION,

ALL GAS, TELEPHONE, &  POWER UTILITIES,  AND ANY OTHERS AS REQUIRED.

2. ALL WATER LINES INSTALLED ON SECONDARY ROADS SHALL BE ACCORDING TO THE NCDOT "POLICIES AND PROCEDURES FOR
ACCOMMODATING UTILITIES ON HIGHWAY RIGHT-OF-WAYS" MANUAL.

3. TAKE PROPER PRECAUTIONS NOT TO DISTURB EXISTING PROPERTY CORNERS.  ANY NECESSARY REMOVAL AND RESETTING OF PROPERTY
IRONS SHALL BE DONE BY A REGISTER LAND SURVEYOR.

4. FENCES DAMAGED DURING CONSTRUCTION MUST BE REPLACED.  USE TEMPORARY FENCING TO PREVENT ESCAPE OF LIVESTOCK.

5. ALL RIGHT-OF-WAYS SHALL BE GRADED, SHAPED, SEEDED AND STABILIZED AFTER CONSTRUCTION IS COMPLETE.

6. ALL RIGHT-OF-WAYS SHALL BE GRADED IN A MANNER AS TO NOT ALLOW ANY STANDING WATER.

7. ANY EXCAVATED WOOD, ROCKS, AND/OR DEBRIS SHALL BE DISPOSED OF OFF SITE BY THE CONTRACTOR.  NO ONSITE BURYING WILL BE
ALLOWED.

8. ANY TREES SCARRED DURING CONSTRUCTION SHALL HAVE THE SCARS TRIMMED AND PAINTED WITH ASPHALT-BASE TREE PAINT.

11. PLUG ALL PIPE OPENINGS AND FILL ANY EXPOSED TRENCHES AT THE END OF THE DAY.

12. DO NOT TIE NEW WATER LINES INTO EXISTING WATER LINES UNTIL AUTHORIZED BY LOCAL AND STATE AUTHORITIES.

13. THE USE AND STORAGE OF EXPLOSIVES SHALL CONFORM TO LOCAL, STATE, AND FEDERAL LAWS.

14. COSTS OF CONCRETE COLLARS AND PLUGS SHALL BE INCLUDED IN THE UNIT PRICE OF PIPE UNLESS OTHERWISE NOTED IN THE PROPOSAL.

15. .COSTS OF ADAPTERS, ETC REQUIRED FOR CONNECTIONS OF PVC, C.I., AND D.I. PIPE SHALL BE INCLUDED IN THE UNIT PRICE OF PIPE.

16. ALL FENCES CROSSED DURING CONSTRUCTION SHALL BE REPLACED WITH FENCE OF LIKE MATERIAL.  INCLUDE A NEW 10' OR WIDER GATE
OF LIKE MATERIAL AT EACH FENCE CROSSING FOR ACCESS.  COST OF REPLACING FENCES AND PROVIDING GATES SHALL BE INCLUDED IN
UNIT PRICE BID PER LINEAR FOOT OF PIPE.

17. ANY PIPES WHICH MUST BE INSTALLED INSIDE A DITCH OR AT A CREEK CROSSING TO ALLOW ACCESS DURING CONSTRUCTION  SHALL BE
REMOVED ONCE CONSTRUCTION IS COMPLETE UNLESS OTHERWISE SPECIFIED.  SAID PIPE SHALL BE NO LESS THAT 12" DIAMETER UNLESS
OTHERWISE DETERMINED BY THE DESIGN ENGINEER..  COST FOR INSTALLING THIS PIPE SHALL BE INCLUDED IN THE UNIT PRICE BID PER
LINEAR FOOT OF PIPE.

SANITARY SEWERCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

General Notes

REVISED
S-14 MAY 2010

1 1

EROSION CONTROL NOTES
1. ALL SITES ARE SUBJECT TO INSPECTION FOR EROSION CONTROL.

2. ANY LAND DISTURBING ACTIVITIES OF 1 ACRE OR MORE (1/2 ACRE WITHIN A PROTECTED WATERSHED AREA) SHALL REQUIRE A LAND
DISTURBING PERMIT FROM THE IREDELL COUNTY PLANNING DEPARTMENT.

3. IT IS THE CONTRACTORS RESPONSIBILITY TO MONITOR AND MAINTAIN ALL EROSION CONTROL PRACTICES IN AND AROUND THE SITE.

4. AS PER N.C.G.S. 113A.-57(2)...IN ANY EVENT, SLOPES LEFT EXPOSED WILL, WITHIN 21 CALENDAR DAYS OF COMPLETION OF ANY PHASE OF
GRADING, BE PLANTED OR OTHERWISE PROVIDED WITH TEMPORARY OR PERMANENT GROUND COVER, DEVICES, OR STRUCTURES
SUFFICIENT TO RESTRAIN EROSION.

5. PURSUANT TO N.C.G.S. 113A.-57(3)...PROVISIONS FOR A GROUND COVER SUFFICIENT TO RESTRAIN EROSION  MUST BE ACCOMPLISHED
WITHIN 15 WORKING DAYS OR 90 CALENDAR DAYS FOLLOWING COMPLETION OF CONSTRUCTION OR DEVELOPMENT, WHICHEVER IS
SHORTER, EXCEPT AS PROVIDED IN 15A NCAC 4B .0124(e).

6. ADDITIONAL EROSION CONTROL MEASURES NOT SHOWN ON PLANS MAY BE REQUIRED IF STABILIZATION IS NOT ACHIEVED WITHIN
SPECIFIED TIME LIMITS OR IF UNDUE SEDIMENTATION OCCURS.
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CITY OF STATESVILLE 

Public Works Department 

 
A. Scott Harrell, PE – Executive Director 

 

 

 
 

 The following standards are considered minimum 

acceptable standards for the construction of sewer lines as part 

of the City’s collection system.  Where name brands are listed 

for specific components, these are acceptable in all cases.  Equal 

brands can be used only upon specific approval in writing by 

the Director. 
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 SECTION 25 -  Landscape Work - Grass Only 

 SECTION 26  - Concrete Formwork 

 SECTION 27  - Concrete Reinforcement 

 SECTION 28  - Concrete – General 

 
Page 1 of 1 

17 of 273



 
 

 

 

 

 

 

 

 

 

 

Summary of City of Statesville Pipe materials revisions. 

Effective: October 2019 

Scott Harrell, PE 
 

 

 

 

 

Sewer Line Materials 
 

SDR 21 or SDR 26 PVC pipe allowed in residential subdivisions on streets rated 

below collector (ultimately serving less than 100 lots) for pipe diameters of 12 inch 

and smaller and at a minimum depth range of 4 feet to a maximum depth of 16 feet.   
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NOTE 
 

 

 
The title, ENGINEER, used throughout these 

standards refers to the PUBLIC WORKS 

DIRECTOR/ CITY ENGINEER for the City of 

Statesville. 
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SECTION 2. 

 

 GENERAL REQUIREMENTS - SEWER 

 

A. REQUIREMENTS: 

 

 1. All materials incorporated within the city’s infrastructure shall be of domestic origin.  

 

 2. The Contractor shall furnish all labor, materials, tools, equipment and all else required 

for and to construct the sanitary sewer system improvements complete, tested and 

placed into satisfactory operation, in accordance with the drawings, these 

Specifications, and the Engineers' requirements under them.  The Contractor shall be 

responsible for furnishing details that are required, but not necessarily shown on the 

drawings, for the adequate and proper construction and operation of the sanitary sewer 

extensions as required by the Engineers. 

 

 3. Every item mentioned, described, specified and/or referred to in these Specifications, 

and all items shown, indicated or inferred by the drawings, and such items as may 

normally be required for the construction of the sanitary sewer extensions or the 

installation and operation of the equipment shall be furnished and installed complete in 

every respect; tested in all manners required and/or necessary; and made ready for 

complete and regular service, as intended.  All materials and equipment of whatever 

nature shall be furnished by the Contractor in place in the project. 

 

 4. Insofar as possible, the existing sanitary sewer system must be kept in operation at all 

times.  The Contractor shall so organize and schedule his work as to cause the least 

inconvenience to the operation of the existing system.  Should it become necessary to 

put any part of the existing sanitary sewer system out of operation, the Contractor, 

without cost to the City, shall make such temporary connections, alterations, etc., as 

may be required to keep the existing sanitary sewer system in operation. 

 

D. PROJECT COMPLETION:  

 

 1. The Contractor shall perform tests on all parts of the project, which he constructed, and 

equipment that he furnished and /or installed, under the supervision of the Engineers to 

demonstrate that the installed sanitary sewers and/or equipment performs in 

accordance with the requirements of the Specifications. 

 

 2. Upon completion of the construction work, the Contractor shall immediately remove all 

construction equipment, excess materials, tools, etc., from the site and leave same in a 

neat, orderly condition acceptable to the Engineers. 

 

 3. All equipment shall be drained and filled with new lubricants, and then thoroughly 

cleaned, removing all excess oil, grease, dirt, etc.  All valves shall be cleaned and 

lubricated. 

 

 4. The Contractor shall be responsible for restoring all disturbed ground area & damaged 

crops, & replacing all disturbed property corners to the satisfaction of the Engineers.   
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 5. All woods from clearing and grubbing shall be given to the Owner of the property, from 

which the right-of-way has been acquired. 

 

END OF SECTION 2. 
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 SECTION 11 

 

 CURED-IN-PLACE RESIN PIPE 
 

 TECHNICAL SPECIFICATIONS 

 SANITARY SEWER MAIN RECONSTRUCTION 

 
 

A. DESCRIPTION OF WORK: 

 

 The Contractor shall reconstruct sanitary sewer by the installation of a resin-

impregnated flexible felt tube inverted into the existing sewer and cured in place.  The 

installation shall be to the size, length, and elevations shown on the drawings or 

designated by the Engineer.  Unless otherwise specified, all materials, equipment and 

labor necessary shall be furnished by the Contractor.  It is the intent of this Specification 

for the Contractor to provide the City with a complete and operable installation on 

cured-in-place resin pipe. 

 

B. RESIN PIPE 

 

 1. MATERIALS:  Pipe shall be fiber felt impregnated with thermosetting, 

unsaturated polyester resin and catalyst system capable of obtaining, upon 

curing a minimum flexural stress of 4,500 psi and a minimum flexural modulus 

of elasticity of 250,000 psi, tested in accordance with ASTM D-790.  Pipe shall 

have an impermeable plastic membrane to provide containment of the uncured 

resin.  The Contractor shall provide certification from the resin pipe 

manufacturer that a sample of the installed liner will meet the specified ASTM 

requirement. 

 

 2. CORROSION RESISTANCE:  Cured resin pipe shall be chemically resistant to 

internal exposure to domestic sewage. 

 

  The Contractor shall determine the actual length and internal circumference of 

sewers to be reconstructed from the plans and from actual field inspection to 

effectively span the distance from manhole to manhole for the extent of the 

project.  Sections of sewer that are to be reconstructed are noted on the 

construction plans. 

 

  The resin pipe shall be fabricated to the thickness as recommended by resin 

pipe manufacturer subject to the Engineer's approval.  When installed the resin 

pipe shall conform to the internal circumference of the existing sewer.  

Allowance shall be made for circumferential stretching during installation.  A 

certified copy of the manufacturer's required thickness design criteria shall be 

submitted to the Engineer for approval. 
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C. INSTALLATION: 

 

 The Contractor shall be responsible for cleaning of the sewers to be reconstructed prior 

to the start of installation.  Pipe shall be cleaned utilizing high-pressure jet cleaning.  

Cleaning shall be performed in such a manner as to not injure existing pipe.  Contractor 

shall be responsible for damage resulting from cleaning activities.  Cleaning shall 

include the removal of any debris, roots and other items which would interfere with the 

installation of the resin pipe and which can be removed by cleaning techniques not 

requiring open excavation.  The section(s) of sanitary sewer proposed for reconstruction 

have been recently cleaned and internally inspected.  Upon video taping the section(s), 

prior to resin pipe insertion, if in the opinion of the Contractor and the Engineer that 

cleaning of the section(s) are not required, then the City will be compensated at the unit 

price bid for precleaning the lines. 

 

 The Contractor shall videotape the interior of the existing sewer at the completion of 

cleaning.  A copy of this taping and inspection log shall be delivered to the City.  The 

Contractor shall carefully inspect the interior to determine conditions that may prevent 

proper installation of the resin pipe.  Locations of service connections shall be noted at 

the time of inspection.  Line obstructions (point repairs) which would prevent proper 

installation of the resin pipe as determined by the Engineer and the Contractor and 

which would require open excavation by the Contractor to repair shall be identified at 

the time of inspection. 

 

 The Contractor shall provide the City access to inspect materials and impregnation 

procedure. 

 

 Care shall be taken to transport materials to the site, free of injurious defects. Any 

material defects shall be the responsibility of the Contractor and shall be properly 

replaced. 

 

 The inversion standpipe shall be inserted through the existing manholes shown on the 

project drawings.  All temporary scaffolding and supports shall be the responsibility of 

the Contractor. The uncured resin impregnated pipe shall be inserted through the 

standpipe and attached, and inverted into the existing sewer utilizing a hydrostatic head 

sufficient to fully extend it through to the next manhole, to hold the tube tightly against 

the interior of the existing pipe wall, to produce dimples at service connections and to 

produce flares at manholes. Lubrication shall be used by the Contractor as necessary. 

 

D. BYPASSING SEWAGE: 

 

 The Contractor, when required, shall provide for the flow of sewage around the section 

or sections of pipe that are to be lined.  The bypass shall be made by plugging the line 

at an existing upstream manhole and pumping the flow into a downstream manhole or 

adjacent system.  The pump and bypass lines shall be of adequate capacity and size to 

handle the flow.  The proposed bypassing system shall be approved in advance by the 

Engineer.  The approval of the bypassing system in advance by the Engineer shall in no 

way relieve the Contractor of his responsibility and/or public liability.  Under no 

circumstances will the dumping of raw sewage on private property, on city streets, or in 

storm drainage systems be allowed. 
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E. CURING: 

 

 1. HOT WATER CURING:  After inversion is completed the Contractor shall supply a 

suitable heat source and water recirculation equipment.  The equipment shall be 

capable of delivering hot water throughout the section by means of pre-strung 

hose to uniformly raise the water temperature above the temperature required 

to effect a cure of the resin.  This temperature shall be determined as 

recommended by the resin manufacturer. 

 

  The heat source shall be fitted with suitable monitors to gauge the temperature 

of the incoming and outgoing water supply.  Another such gauge shall be placed 

between the resin pipe and the pipe invert at the remote manhole to determine 

the temperatures during cure.  Care shall be taken during the curing process so 

as not to overstress the felt fiber. 

 

  Initial cure shall be considered complete when inspection of the exposed 

portions of resin pipe appear to be hard and sound and the remote temperature 

sensor indicates that the temperature is of magnitude to realize an exotherm.  

The cure period shall be of a duration recommended by the resin manufacturer 

as modified for the resin, cured-in-place, pipe process.  The recirculation of the 

water and cycling of the heat exchanger shall be continuous in order to maintain 

the required temperature throughout the duration of the curing period. 

 

 2. COOL-DOWN:  The Contractor shall cool the hardened resin pipe to a 

temperature below 100 degrees F. before relieving the static head in the 

inversion standpipe.  Cool-down may be accomplished by the introduction of 

cool water into the inversion standpipe to replace water being drained from a 

small hole made in the downstream end.  Care shall be taken in the release of 

the static head so that a vacuum will not be developed that could damage the 

newly installed resin pipe. 

 

 3. FINISH:  The finished resin pipe shall be continuous over the entire length of 

each inversion run and be as free as practicable from visual defects such as 

foreign inclusions, dry spots, pinholes and delamination.  During the warranty 

period any defects that will affect the integrity or strength of the resin pipe shall 

be repaired at the Contractor's expense, in a manner mutually agreed by the 

Owner, Contractor and manufacturer. 

 

 4. MANHOLE SPACING:  If installation of the resin pipe fails to make a tight seal at 

the manhole, the Contractor shall apply a resin mixture compatible with the resin 

pipe to provide a water tight seal. 

 

 5. SERVICE CONNECTIONS:  Following curing of the resin pipe, the Contractor shall 

re-establish existing service connections as identified during pretaping and as 

directed by the Engineer.  Service shall be re-established from the interior of the 

pipeline by means of a television camera and a cutting device.  Open 

excavations shall not be used unless approved by the Engineer. 
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 6. TESTING: 

 

  a. Infiltration:  The Contractor shall provide the equipment necessary to 

check the lines for infiltration or exfiltration as directed by the Engineer, 

before they are put in service.  Infiltration in excess of one hundred (100) 

gallons per day inch-mile of sewer will result in having the Contractor go 

over the lines, ascertain where the leakage exists, and repair the lines to 

the extent necessary to bring the infiltration down within acceptable 

limits.  No test shall exceed 900 feet. 

 

  b. Exfiltrations:  The length of sewer subject to an exfiltration test shall be 

the distance between two adjacent manholes as a minimum, but shall be 

left to the discretion of the Engineer.  No test shall exceed 900 feet.  The 

inlets of the upstream and downstream manholes shall be closed with 

watertight plugs and the test section filled with water until the elevation 

of the water in the upstream manhole is two feet above the crown of the 

pipe in the line being tested, or two feet above the existing ground water 

in the trench, whichever is higher.  A standpipe may be used instead of 

the upstream manhole for providing the pressure head when approved 

by the Engineer.  Exfiltration shall be measured by determining the 

amount of water required to maintain the initial water elevation for one 

hour period from the start of the test.  With absorptive pipe, the one-hour 

period shall begin after allowing the water to stand for not more than one 

hour to allow for saturation of the pipe.  The maximum allowable leakage, 

including manholes, shall be 100 gallon per inch of diameter per mile of 

pipe per day. 

 

F. SITE DISRUPTION AND POINT REPAIRS: 

 

 In accordance with other applicable Sections and subject to approval by the Engineer, 

no more than one access excavation per 400 feet of manhole section will be allowed.  

Subject to this limitation are also any point repairs necessitated by line obstructions 

that would prevent the installation of the resin pipe. 

 

 

 

END OF SECTION 11. 
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 SECTION 13. 

 

 MASONRY MATERIALS, 

 METAL FRAMES, 

 RIP RAP, MANHOLE STEPS, ETC. 
 

 

A. MATERIALS:  All materials used on this project shall be new, unused, and shall be the 

latest design of a standard product of a company regularly engaged in the manufacture 

of such items of material and/or equipment which are approved by the Engineers. 

 

B. MASONRY WORK:  All masonry manholes, catch basins, etc., shall be constructed of 

clay brick, manhole block or concrete manhole brick.  The manner in which they are 

constructed shall be in accordance with the drawings, the Proposal requirements 

and/or the Engineers' requirements. 

 

C. BRICK: 

 

 1. All subsurface brick used under these gravity-piping specifications shall be 

sound, hard, tough, common brick of a quality conforming to ASTM Specification 

C-32, latest revision, Grade MS, for Building Brick.  The brick shall be made from 

clay or shale and shall be dark red in color.  Overburned, brittle brick or brick 

from the benches of kilns shall not be used.  Salmon, soft or underburned brick 

will not be accepted. 

 

 2. The brick shall be of standard size:  2 1/4" thick, 3 3/4" wide and 8" long.  

Measurements shall not vary more than 1/16" in thickness, 1/8" in width and 

1/4" in length. 

 

 3. Brick used in the exposed faces of walls, both interior and exterior, where faces 

are not to be plastered, painted or otherwise treated, shall be selected for 

uniformity of size, color and texture.  Such brick shall have sharp, unbroken 

edges, square cut, and shall be free from cracks, blisters and other blemishes 

on the exposed face. 

 

 4. Before placing his order, the Contractor shall submit, for the Engineers' approval, 

samples of the brick he proposes to use in the work.  The samples shall be 

representative of the brick that can be furnished and the Contractor will be 

required to furnish brick conforming to the approved sample. 

 

D. MANHOLE BLOCK:  Manhole block shall consist of solid precast segmental concrete 

masonry units made from a mixture of Portland cement, water and suitable mineral 

aggregates, manufactured especially for use in the construction of catch basins and 

manholes.  The block shall conform to the requirements of ASTM Specification C-139,  
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latest revision, and shall be shaped to conform to the structure within which it is to be 

incorporated as shown on the drawings.  Before placing his order, the Contractor shall 

submit, for the Engineers' approval, samples of the manhole block he proposes to use 

in the work.  The samples shall be representative of the manhole block that can be 

furnished and the Contractor shall be required to furnish manhole block conforming to 

the approved sample. 

 

E. CONCRETE MANHOLE BRICK:  The Contractor shall submit drawings, specifications and 

samples of the concrete brick he proposes to use in this project to the Engineers for 

written approval prior to use. 

 

F. MORTAR FOR BRICK AND/OR MASONRY WORK:   

 

 1. Unless otherwise specified, all mortar used in brick and/or masonry work under 

these gravity-piping specifications shall conform to the requirements of the 

Standard Specifications for Mortar for Unit Masonry, C270-71.  Only sufficient 

water to give proper density and workability shall be used. 

 

 2. When specifically approved by the Engineers for brickwork, other than for the 

construction of manholes and other underground items, the Contractor may use 

a prepared mortar such as "Brixment."  The prepared mortar shall contain a 

waterproofing ingredient; it shall require no soaking or slacking; it will prevent 

efflorescence on wall surfaces; it shall bond tightly with the brick or other 

masonry material; it shall have a strength equal to that of the cement sand 

mortar specified above; it shall stick to and not shrink away from the surface of 

adjacent materials with which it is used; and it shall require no further 

preparation for use other than mixing sand and water in accordance with the 

manufacturer's direction. 

 

G. CAST IRON MANHOLE FRAMES AND COVERS:  Manhole frames and covers shall be as 

shown on the drawings or they shall be the City's standard, 24" diameter opening.  The 

frames and covers shall be constructed of tough, gray cast iron and must meet the 

requirements of ASTM Specification A48-41, Class Twenty (20).  The covers shall be 

machined, lie flat on the frame seat, and shall not rattle under the impact of traffic.  

Frames and covers shall be thoroughly cleaned and then hot-dipped in asphaltum or 

coal-tar varnish.  Frame and cover shall weigh not less than 300 lbs.  Manhole covers 

for sanitary sewers shall indicate "Sanitary Sewer" on the cover.  Sealed manhole covers 

shall be furnished with four (4) brass flat head machine screws at 90 and a single 

polyvinyl gasket between cover and frame seat. 

 

H. DUCTILE IRON MANHOLE FRAMES AND COVERS:  When indicated on the drawings or 

when approved by the City, Class 400, Designation GTS ductile iron manhole frames 

and covers shall be installed.  Ductile iron shall comply with the requirements of ASTM 

A536-80.  Castings shall meet the ASSHTO H-20 loading requirement and the proof 

load requirements of Federal Specification RR-F-621-C.  Covers shall be kept from 

rattling under traffic impact by the use of a polyethylene gasket.  Locking lid type covers 

are not permitted.  Covers used for wastewater collection sewers shall indicate 

"Sanitary Sewer" on the cover. 
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I. STORM INLETS:  Furnish and install all catch basins and area inlets as shown on the 

drawings.  They shall be of cast iron throughout.  The catch basin covers, unless 

indicated otherwise on the drawings shall be pattern Dewey Bros. #CB-BC-73, Neenah 

R-3080 or equal with end frames.  The area inlets shall be 24" x 24", pattern Dewey 

Bros. #CH-BN-3A, Neenah R-3350, or equal; drop inlets shall be pattern Dewey Bros. 

#MH-RCR-20, Neenah R-2650, or equal; and cast-in-place trench drain covers shall be 

pattern Dewey Bros. #TR-WY-10, Neenah #R-4991-D, or equal, as manufactured by 

Dewey Bros., Inc., Neenah Foundry Company or equal. 

 

J. RUBBLE RIP RAP: 

 

 1. Rubble rip rap shall be placed at the locations shown on the drawings and where 

directed by the Engineers to stabilize slopes and drainage ditches.  The rubble 

rip rap shall be installed according to the current standards and requirements of 

the North Carolina Department of Transportation, Division of Highways. 

 

 2. Rubble stone shall be sound, dense and durable, free from cracks, pyrite 

intrusions and other structural defects.  Stone that will be used with mortar shall 

be free from dirt, oil or other material that might prevent good adhesion with the 

mortar.  At least 90% of the stone shall be not less than 8" wide by 12" long by 

12" deep and shall be approximately rectangular in shape. 

 

K. MANHOLE STEPS:  The manhole steps shall be of coated, corrosion resistant cast iron, 

galvanized wrought iron, aluminum alloy conforming to Federal Specifications QQ-A-

200/8 polypropylene plastic coated 3/8" steel reinforcing rods, or other approved 

material.  Step irons shall be generally located at 90 degrees from the direction of flow 

on the manhole vertical wall.  The steps shall be set in the wall a maximum of 12" or 

more on centers vertically as required by OSHA standards.  All steps shall have a 

minimum vertical load resistance of 750 pounds with no permanent deflection and 

pullout resistance of 1,000 pounds.  Steps shall be imbedded in the wall a minimum of 

3" and project from the wall a minimum of 7" and shall be a minimum of 10" in width 

with lateral foot stops. 

 

END OF SECTION 13. 
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 SECTION 15. 

 

 DUCTILE IRON PIPE 
 

 

A. DUCTILE CAST IRON PIPE: 

 

 1. Ductile cast iron pipe shall be Grade 60-42-10 centrifugally cast in accordance 

with ANSI Standard A21 Sectional Committee approved Specification A21.51 for 

200 psi operating pressures plus surge allowance of 100 psi.  Wall thickness 

and strength shall conform to ANSI Standard A21.50 for cover as shown on the 

drawings, for laying condition Type 3.  Each pipe shall be hydrostatically tested, 

before shipment, to a minimum of 500 psi.  Factory tests and basis for 

acceptance shall be as specified in ANSI Standard A21.51.  However, when the 

total quantity of ductile iron pipe of all sizes exceeds 500 tons, tests shall be 

performed and certified by an independent laboratory, approved by the 

Engineers, per ANSI Standard A21.51.  Unless otherwise specified, thickness 

class shall conform to ANSI A21.50-76. 

 

 2. Pipe for direct burial shall be cement lined inside, and coal tar coated outside, 

per ANSI Standard Specifications A21.4 and A21.51.  The exterior surface of 

unburied pipe shall receive one shop applied coating of red lead primer and two 

coats of approved paint. 

 

3. Standard mechanical joint and push-on joint fittings shall be rated for an 

operating pressure of not less than 150 psi, manufactured of gray cast iron, or 

ductile cast iron 80-60-03 per ASTM A339-55 as required for pressure rating.  

The openings from 4" to 12" may be provided with tapping saddle.  Branch 

connection with maximum of 12" outlet on 24" and larger; 10" on 20"; 8" on 16" 

and 18"; 6" on 12" and 14" pipe.  Joint detail and rubber gaskets shall 

conform to ANSI Standard Specification A21.11.  Fittings shall be of the push-

on joint type unless otherwise shown on the drawings, specified herein or 

approved by the Engineers.  Flanged fittings shall be Class 125, ANSI 

Standard A21.11 

 

 4. When specifically called out on the drawings or in the Proposal, the Contractor 

shall use Class 350 ductile iron fittings, mechanical joint. Mechanical joint shall 

conform to ANSI/AWWA A21.11/C111.  Wall and socket thicknesses shall be 

equal to Class 54 ductile iron pipe as specified in ANSI/AWWA A21.51/C151.  

Ductile iron shall be in accordance with ASTM A563 with minimum physical 

qualities of 70,000-psi tensile strength, 50,000-psi yield strength, and 5% 

elongation. 
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D. LINED PIPE:  Where lined pipe is shown on the drawings, the pipe shall be either saran 

lined or glass lined as specified herein.  Glass lined pipe shall consist of cast and ductile 

iron pipe and fittings with a glassed coating fused to the inside metal base by placing 

the entire pipe or fitting into a furnace at the appropriate maturing temperature above 

1,400F.  Pipe and fittings shall be held at this temperature for a period of time 

sufficient to develop a smooth vitreous lining.  The glass shall be especially formulated 

with bond promoting constituents so that the high temperature will develop a strong 

bond between the glass and metal.  This bond shall be sufficient to permit a strain in 

the metal of 0.001"/inch (the yield point of carbon steel) without damage to the glass.  

The glass coating shall average at least 0.008" and not more than 0.014" in thickness 

and shall have a hardness of approximately 400 on the Knopp scale or 5.5 on the Mohs 

scale.  It shall be resistant to corrosion between pH3 and pH10 at 125F.  It shall 

withstand an instantaneous thermal shock of 300F. differential.  Lining shall not 

contain pinholes, crazing, or fishscales or any other defect that exposes the pipe metal. 

All material must have 401 Protecto lining on it. 

 

END OF SECTION 15. 
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 SECTION 16. 

 

 LINES AND GRADES 

 

 
A. GENERAL REQUIREMENTS: 

 

 1. All gravity piping shall be constructed of pipe of such kinds and sizes and laid to 

such lines and grades as shown on the drawings and profiles and/or as directed 

by the Engineers.  The Engineers will establish only those principal benchmarks 

and control points as may be required in the construction of the gravity piping.  

The Contractor shall provide all other lines, levels and grades required for the 

construction of the project.  This work shall only be performed by skilled 

personnel who are familiar with this type of work.  When deemed necessary by 

the Engineers, this work will be supervised and/or checked by the Engineers.  

The lines and grades of the gravity piping will generally be indicated by stakes 

parallel to the line of the piping and set at such elevations that proper 

batterboards or grade boards can be set.  From these shall be stretched grade 

cords and the pipe shall be carefully set to conform to the grades indicated.  The 

Contractor shall set all grades or batterboards from cut sheets that have been 

approved by the Engineers.  Alternate electronic or laser beam based methods 

of setting lines and grades will be allowed if methods and equipment have been 

approved by the Engineers.  When an inspector is present on the work, he shall 

check the position of all grades and lines, but the Contractor shall be 

responsible for the lines and grades of the finished piping work. 

 

 2. The Engineers will provide principal benchmarks and control points for the 

construction of the gravity piping one time only.  The Contractor shall protect and 

preserve these benchmarks and control points.  If the benchmarks and control 

points are torn out, disturbed or otherwise rendered nonusable by the 

Contractor's action or negligence, the Contractor shall be responsible for 

replacing the benchmarks and control points to the satisfaction of the Engineers 

without additional cost to the City.  For purposes of laying piping work within the 

limits of a plant site, the Engineers shall provide only vertical and horizontal 

control benchmarks.  All lines and grades within a plant site shall be the 

responsibility of the Contractor. 

 
END OF SECTION 16. 
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 SECTION 17. 
 

 EXCAVATION 
 

A. GENERAL REQUIREMENTS: 

 

 1. All excavation under this Section shall be "Unclassified" and shall include all 

materials of whatever nature encountered.  In general, the detail specifications 

set forth in Sections 17 through 22 shall apply to all types of exterior gravity 

piping including sanitary sewers, storm sewers and plant process piping. 

 

 2. Unless noncushioning material is encountered in trench excavation, a cushion of 

the type specified below and at least 8” thick shall be placed between the 

bottom of the pipe and the subgrade. 

 

 3. When rock or noncushioning material is encountered in trench excavation, a 

cushion at least 8" thick shall be placed between the rock and the bottom of the 

pipe.  An additional 1" depth of cushioning material will be required for each 

additional 2' of trench depths in excess of 16' up to a maximum of 12" of 

cushioning material.  The cushioning material shall consist of clean #57 crushed 

stone for pipe sizes of 27" and larger and #57 clean stone or clean, coarse sand 

for pipe sizes 18" to 24" and #57 clean stone or clean, coarse sand for pipe 

sizes 8" to 15" or other equivalent material approved by the Engineers.  Rock 

that may be excavated from the trench shall be kept in separate storage piles 

away from the storage of suitable backfill material. 

 

 4. The bed for the pipe will be shaped that at least the lower quarter of the pipe 

shall be in continuous contact with the bottom of the trench.  Bell holes shall be 

excavated accurately so that the barrel of the pipe supports the entire load of 

the pipe. In lieu of bed shaping, the Contractor, at his own expense, may provide 

cushioning materials in excess of that specified in Paragraphs 2 or 3, above, to 

attain the specified depth of contact between the pipe & cushioning material. 

 

 5. Where approved cushioning material is encountered in the trench, the 

excavation shall not be carried below the depth required for laying the pipe, 

including necessary trench excavation for cushioning material, to the grades 

approved by the Engineers.  When the excavation is carried below the required 

depth, the trench shall be backfilled at the Contractor's expense, with suitable 

material approved by the Engineers and compacted to the density of the 

surrounding earth material. 

 

 6. When directed, unstable soil shall be removed for the full width of the trench 

and replaced with clean #57 crushed stone or other approved material.  The 

Engineers shall determine the depth of removal of the unstable soil and the 

amount of backfill required.  The backfill shall be thoroughly compacted and 

shaped to form the bed for the pipe. 
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 7. The depth of cut shown on the drawings is from the surface grade to the invert 

of the pipeline.  No extra compensation will be allowed for extra trench depth 

excavation as specified in this Section for cushioning material, the cost of which 

shall be included in the unit price bid for pipe as stated in the Proposal and as 

shown on the drawings.  The alignment and grade of the pipeline may be 

adjusted wherever, in the opinion of the Engineers, it is necessary. 

 

 8. The minimum width of the trench at the top of the pipe when placed shall be a 

width which will permit the proper construction of joints and compaction of 

backfill around the pipe, but shall be at least equal to the largest outside 

diameter of the pipe plus 8" on each side of the pipe.  The sides of the trenches 

shall be vertical unless otherwise approved by the Engineers.  In no case shall 

vertical walls project less than 2' above the top of the pipe line laid to a grade 

unless the finished grade fill depth is less than 2'.  The maximum allowable 

width of trench on each side of the pipe shall not exceed 12" for pipe 12" in 

diameter and smaller; 18" for pipe diameters between 14" and 36" in diameter; 

and 24" for pipe diameters greater than 36", unless otherwise approved by the 

Engineer. 

 

 

END OF SECTION 17. 
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 SECTION 18. 

 

 SUBGRADE; SPECIAL FOUNDATIONS; 

 WATER IN TRENCHES; 

 SHEETING AND BRACING TRENCHES; 

 PIPE LAYING 
 

 
A. SUBGRADE: 

 

 1. Care must be taken to secure a firm bearing support uniformly throughout the 

lengths of the pipe.  A space shall be excavated under and around each bell to 

sufficient depth to relieve it of any load and to allow ample space for finishing 

the joint.  The pipe when thus bedded firmly shall be on the exact grade of the 

completed sewer.  In case the bed trimmed in the bottom of the bottom of the 

trench is too low, the pipe shall be completely removed from position and earth 

or other approved refill material shall be thrown over the bottom and thoroughly 

tamped into place to prepare a new foundation for the pipe.  In no case shall the 

pipe be brought to grade by blocking up under the bell or barrel of the pipe, but a 

new and uniform support must be given for the full length of the pipe. 

 

 2. After the excavation is opened and to grade, it will be examined by the Engineers 

who will determine whether or not it is a satisfactory foundation for masonry or 

pipes, or if it is necessary to stabilize the subgrade, install concrete cradle or 

encasement.  Any masonry or pipe installed in an excavation that has not been 

examined by the Engineers is so installed at the Contractor's own risk.  Where 

deemed necessary by the Engineers, a soil load test shall be made to determine 

if the ground and the prepared foundation is firm enough to support the 

masonry, pipe and all superimposed loads. 

 

 3. When so designated in the drawings or ordered by the Engineers, unstable soil 

shall be removed for the full width of the trench, and the excavated area shall be 

strengthened for foundation purposes by furnishing and placing approved 

crushed rock or gravel refill, concrete cradle, concrete encasement, or a 

combination of these materials. 

 

 4. Pipe bedding must be 8 inches of #67 stone. 

 

 5. Concrete cradle or encasement shall be placed to the details shown on the 

drawings or as ordered by the Engineers. 
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B. SPECIAL FOUNDATIONS: 
 
 1. Whenever the bottom of the trench shall be of such nature as to provide an 

unsatisfactory foundation for the sewer or other structures, the Engineers may 

require the sewer to be laid on timber foundations, whether of single-plank 

cradle or cradle supported on piles.  These foundations shall be placed as 

directed by the Engineers.  All timber and planking for foundation shall be of 

good quality sawed cypress or creosoted pine lumber, sound, free from shakes, 

large, loose, or decayed knots and other imperfections affecting its strength and 

durability. 
 
 2. At creek or ditch crossings, whenever the sewer is elevated, and at such other 

locations as may be designated by the Engineers, the Contractor shall construct 

reinforced concrete piers to support the sewer lines.  The pier foundation shall 

rest on undisturbed earth, and when located adjacent to a creek or drainage 

ditch the foundation bottom shall be a minimum of 3' below the channel bottom.  

Whenever the pier is located in the creek or drainage ditch channel it shall be 

supported and doweled into bed rock, or rest upon piles driven to a depth of at 

least 15', or as required by the Engineers to provide a sound and adequate 

bearing.  Piles may be steel tipped creosoted timber with a minimum 8" butts. 

 

C. WATER IN TRENCHES:  Whenever ground water is encountered, the Contractor will be 

required to install such equipment and carry on the construction in such manner as to 

provide the best possible laying conditions.  He shall remove all water that may 

accumulate or be found in the trenches or other excavations made under contract by 

pumping or bailing, and no pipe shall be laid until such water has been removed from 

the trench.  The Contractor will not be permitted to drain water through the sewer within 

a period of 24 hours after the pipe is laid, and the open end of pipe in the trench shall 

be kept closed with a tight fitting plug to prevent washing of dirt or debris into the sewer 

line.  Water so removed from the trench must be disposed of in such manner as not to 

cause injury to the public health nor to public or private property, nor to work completed 

or in progress, nor to the surface of the streets nor cause any interference with the use 

of the streets by the public. 

 

D. SHEETING AND BRACING TRENCHES: 

 

 1. The Contractor will be required to keep the side of the excavation vertical, by 

sheeting or bracing; and to prevent movement, by slides or settling of the sides 

of the trench, which might injure or displace the sewer appurtenances thereof, 

or diminish the working space required on the sides of the pipe. 

 

 2. The Contractor shall leave in place along the trench such sheeting and bracing 

as the Engineers may direct.  For the purpose of preventing injury to persons, 

corporation or property, whether public or private, the Contractor at his option 

may also leave in place, to be covered and embedded by the backfilling of the 

trench, any and all bracing, in addition to that directed by the Engineers to be 

left in place, provided that no sheeting or bracing shall extend closer than 2' to 

the finished ground or street surface; and provided, further, that no timbers shall 

be left in the trench so as to form pockets or cavities which cannot easily be 

filled during the filling and settling of the trench. 
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 3. It is understood that the City is under no obligation to pay for sheeting left in 

place by the Contractor unless specific directions have been given to the 

Contractor by the Engineers.  Failure to sheet and brace trenches or other 

excavations shall be at the Contractor's risk and he will be responsible for the 

caving thereof and all damages resulting therefrom.  If the Engineers are of the 

opinion that at any point, sufficient or proper supports have not been provided, 

they may order additional supports put in at the expense of the Contractor, but 

compliance with such orders shall not release the Contractor from responsibility 

for the sufficiency of such supports. 

 

E. PIPE LAYING: 

 

 1. No pipe shall be laid except in the presence of the Engineers or their inspector 

without special permission from the Engineers.  The Contractor shall be 

expected to cooperate fully with the Engineers in regard to time and duration of 

pipe laying. Except in cases of emergency, where the ground is treacherous or in 

situations where suspension of the work would cause extra delay or damage to 

the sewer line, work requiring the presence of the Engineers or inspector shall 

be confined to the usual working hours of the day.  In case noted above, work 

may be extended for longer periods or made continuous, provided the 

permission of the Engineers is first secured. 

 

 2. All pipe, previous to being lowered into the trench, shall be carefully inspected to 

see that each is clean, sound and free from defects.  If necessary, it shall be 

fitted together in order to insure sufficient opening for the gasket or jointing 

material, and to secure a smooth inside flow line.  Pipe shall be removed at any 

time, if broken, injured or displaced in process of laying pipe or backfilling 

trench. 

 

 3. Bell and spigot or tongue and groove ends of the pipe shall first be wiped clean 

and shall have a lubricating compound acceptable to the pipe manufacturer 

applied to the groove or bell before actual jointing operations are started. 

 

 4. Joints between consecutive bell and spigot or tongue and groove pipe shall be 

made with a rubber gasket of a type recommended by the manufacturer and 

must comply with ASTM Specifications C-443 for ASTM C-14 and C-76 pipe or 

ASTM C-361 for C-361 pipe, and shall be constructed as follows:   

 

   The gasket shall be fitted over the tongue or spigot of each pipe, and the 

pipe entered into the bell or groove and shoved home.  The finished joint 

on tongue and groove type pipe shall not be greater than 1/2" in width. 

 

 5. All pipe shall be completely shoved home.  On pipe of the tongue and groove 

type, pressure must be applied to the center of each pipe as it is laid by a winch 

and cable or other mechanical means properly set and operated to insure that 

the tongue is all the way in the groove, and that the sewer joint is of uniform size 

throughout the circumference of the pipe. 

 
 

 

18-3                                                                                                      Gravity Piping                                                                                                   18-3 

36 of 273



 

F. METAL PIPE: 

 

 1. Corrugated metal pipe arch culverts shall be installed in conformance to the 

current standards and practices of the North Carolina Department of 

Transportation, Division of Highways. 

 

 2. All areas of corrugated metal culverts in which the bituminous coating or spelter 

has been damaged shall be painted with two coats of hot asphaltic paint or 

otherwise repaired in a satisfactory manner. 

 

G. PIPELINE SEPARATION:  Wherever pipelines designated to carry sanitary sewage cross, 

or are laid less than 10' horizontally from existing or proposed potable water lines, 

special precautions shall be taken as follows: 

 

 1. Should conditions prevail which prevent a lateral separation of 10', the pipeline 

may be laid closer that 10' to a potable water line, provided the sewer is laid in a 

separate trench and at such an elevation that the top of the sewer is at least 18" 

below the bottom of the potable water line.  This minimum vertical separation 

shall be maintained for that portion of the pipeline located within 10', 

horizontally, of any sewer or drain crossed, said 10' to be measured normal to 

the pipeline centerline to the potable water lines. 

 

 2. If it is impossible to obtain a horizontal separation of at lease 10', a vertical 

separation of at least 18", as stipulated above, the Contractor shall suspend 

construction in the area in question and shall notify the Engineers.  In this case 

the Engineers, as a minimum, may require the sewer to be constructed or 

reconstructed of mechanical joint, cast iron pipe, or concrete pressure pipes 

specified herein, and be pressure tested to assure watertightness. 

 

 3. When making crossings with less than 18" vertical separation, a full length of 

pipeline pipe (minimum of 16' joint) shall be centered under the water main to 

be crossed so that joints will be equidistant from the water main and as remote 

therefrom as possible. 

 

END OF SECTION 18. 
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 SECTION 19. 
 

 BACKFILLING 
 

A. GENERAL REQUIREMENTS: 

 

 1. Unless otherwise directed, all trenches and excavations shall be backfilled as 

soon as the cementing material in the structures placed therein has acquired a 

suitable degree of hardness, the work shall be prosecuted expeditiously after it 

has been commenced. 

 

 2. The following applies in all cases where the gravity pipe is laid under streets and 

roadways, in municipal or urban areas or in other places where compacting of 

the trench throughout its depth is required.  For the depth of at least 3' over the 

top of the pipe, the material used for backfilling trenches shall be clean earth, 

sand or rock dust.  The space between the pipe and the bottom and sides of the 

trench shall be packed full by hand and thoroughly tamped with a shovel or light 

tamper, as fast as placed up to the level of the top of the pipe.  The filling shall 

be carried up evenly on both sides.  The pipe shall then be covered by hand to a 

depth of at least 18" above its top, and at least one man engaged in tamping 

shall be provided for each man shoveling fill in the trench.  The material shall be 

deposited carefully in the trench to avoid injuring the pipe and to the elevation 

stated above,  it shall be placed in layers that shall not exceed 6" in compacted 

thickness and each layer shall be carefully and solidly tamped with appropriate 

tools in such a manner as to avoid injuring or disturbing the completed sewer.  

The level of compaction throughout the trench shall be not less than 95% 

maximum density as determined by AASHO T-180. 

 

 3. Locating wire and location tape both must be used on sewer pipe. Locating tape 

must be located 2ft above the pipe. Locating wire must be located on the pipe. 

Location wire can be placed a maximum distance of 500 ft between access 

points in a traffic rated valve box. 

 

 4. In other areas, the trench shall be backfilled for a depth of 18" above the crown 

of the gravity pipe with approved material free from organic matter, no layer to 

be more than 1' thick and each layer to be thoroughly tamped with tampers 

weighing not less than 20 pounds, before another layer is deposited.  Air 

tampering tools may be used in place of hand tamps.  Surplus material shall be 

removed but the Contractor will be held responsible for replacing such material 

where required due to subsequent settlement.  The level of compaction of the 

backfill, to a height of 18" above the top of the pipe, shall not be less than 90% 

as determined by AASHO T-99.  Where the trench is located in outlying districts, 

such as across farm lands and fields, etc., no tamping shall be required above 

an elevation 18" higher than the crown of the gravity pipe and surplus material 

shall be neatly mounded over the center line of the trench.  It shall be optional 

with the Engineers as to whether a backfilling machine shall be allowed to 

backfill gravity pipe trenches. 
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 5. All pipe shall be held in place by cable and winch or other suitable method 

satisfactory to the Engineers during backfilling operations so that there will be 

no movement in the pipe joints.  Excavations for manholes shall be backfilled as 

soon as they have developed sufficient strength of resist backfilling loads and 

forces. 

 

 6. Corrugated metal pipe arch culverts and corrugated metal multiple culverts shall 

be backfilled in conformance to the current standards and practice of the North 

Carolina Department of Transportation, Division of Highways. 

 

 7. No rock greater than 6" in any dimension shall be used in backfilling the 

trenches.  In depositing fill material in the trench, care must be taken that it 

does not injure the structure.  No rock shall be placed in the first 3' of backfill 

above the pipe laid to grade.  No rock shall be in final 2' of backfill below finish 

grade. 

 

 8. When sheeting is drawn, all cavities remaining in or adjoining the trench shall be 

solidly filled.  When sheeting is left in place, all cavities behind such sheeting 

shall be solidly filled. 

 

 9. Backfilling within 2' of manholes, catch basins, flush tanks and other special 

structures shall be of selected material free from organic matter and rocks.  It 

shall be uniformly deposited on all sides and unless otherwise permitted, solidly 

tamped in such a manner as to avoid injuring the structures or producing 

unequal pressures on them. 

 

B. COMPACTION TESTING:  The Engineers reserve the right to determine the quality of 

compaction as performed by the Contractor.  If, in the opinion of the Engineers, the 

compaction does not meet these Specifications, the Engineers may require, at the 

Engineers' option, up to 10 random compaction tests to be completed by an 

independent testing laboratory as selected by the Engineers.  If any of these tests 

indicate that the material has not been compacted to the required density, the 

Contractor shall recompact said material.  The Engineers shall then have the right to 

require additional compaction tests to insure that this or other material is compacted to 

the proper density.    

 

 

END OF SECTION 19. 
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 SECTION 20. 

 

 PAVEMENTS 
 

 

 

 

A. GENERAL REQUIREMENTS:  Where it is necessary to remove existing pavements, 

prepared road surfaces, driveways, sidewalks or curbing, these surface structures must 

be replaced by the Contractor to the complete satisfaction of the Engineers.  Such 

repairing shall be done under the original specifications under which the same was 

done, and shall be subject to the approval of the Engineers.  When gravity sewers are 

built in or across streets, alleys, driveways or highways that have been macadamized or 

graveled, the Contractor must save the gravel or stone and refill the top of the trench 

with such materials to bring the streets, alleys, driveways or highways to their original 

grade.  Roadway base material, where required, is to be replaced with ABC aggregate to 

the depth of the existing base or to a minimum of 8", whichever is greater.  Any Portland 

cement concrete pavement to be removed must be cut by sawing, not breaking. 

 

 

END OF SECTION 20. 
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 SECTION 21. 

 

 PRECAST CONCRETE MANHOLES 
 

A. GENERAL REQUIREMENTS: 

 

 1. Pecast concrete manholes with 0-ring joints shall be used and each reducer 

section of the manhole shall be of the eccentric section type (including the 

manhole cover section) thereby producing a continuous vertical wall inside the 

manhole on which to place the manhole steps. 

 

 2. The Contractor shall submit drawings and specifications of precast concrete 

manhole sections he proposes to use to the Engineers for approval.  Only the 

eccentric cone type precast sections which are designed for H-20 loadings and 

conform to ASTM Specifications C-478, latest revision, with approved rubber 

gasket joints conforming to ASTM Specification C-443 or C-361 or mastic joints 

conforming to ASTM Specification D4 (mod.) and D6 will be considered.  Wall 

thickness shall be a minimum of 1/12 of the greatest internal diameter of each 

section.  However, no wall thickness shall be less than 5". 

 

 3. On large diameter manholes the internal diameter may be reduced to a 4' 

diameter riser section at a minimum height of 24" above the top of the highest 

pipe crown or as provided below, whichever is greater.  Either an approved 

reinforced concrete slab or precast reducer section will be acceptable.  The 

reinforced concrete slab shall have the following minimum design:   

 

  a. 1' 0" thick minimum (3,000 psi) plus the depth of the riser groove; 

 

  b. Reinforced at the top with No. 4 bars at 12" o.c. EW; 

 

  c. Reinforced at the bottom with No. 5 bars at 6" o.c. EW for manhole 

depths from 22' to 32', and No. 7 bars at 6" o.c. EW for manhole depths 

greater than 32'; and, 

 

  d. Bottom half of this slab shall have the equivalent of 6 extra No. 6 bars as 

beam reinforcement around opening for the 4' riser section. 

 

 4. Where precast reducer sections are used, riser sections may not be reduced 

more than 2' in one stage unless otherwise approved by the Engineers or 

restricted by shallow trench depths.  In the case where total base to 4' riser 

section reductions greater than 2' are desired or necessary, a minimum of 36" of 

vertical riser section shall be used between successive reducers, unless 

otherwise approved.  Four-foot base diameters shall not be reduced further 

except for placement of ring and cover.  Both the tongue and groove of joints 

shall have reinforcing steel equal in area to that of the wall sections. 
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 5. Except where restricted by shallow cuts or otherwise shown on the drawings, 

minimum heights for base sections (excluding poured base thickness) shall be 

as follows:  46" for 4' diameter; 48" for 5' diameter; 64" for 6' diameter; 80" for 

7' diameter; and 92" for 8' diameter.  The base section shall not have a 

monolithic precast base slab.  The precast base riser section shall be placed in a 

reinforced concrete (3,000 psi) slab to a depth equal to the length of the groove 

of the riser section.  The slab shall have a diameter or side of at least 1" greater 

than the manhole base section outside diameter.  The slab shall be a minimum 

of 1' 0" thick plus the depth of the riser groove and shall be reinforced top and 

bottom with a minimum of No. 4 bars at 12" o.c. EWEF for 4', 5' and 6' diameter 

sections and a minimum of No. 5 bars at 12" o.c. EWEF for 7', 8' and 9' sections. 

 

 

 6. The precast manholes shall have cast in place nonskid manhole steps of 

coated, corrosion resistant cast iron, galvanized wrought iron, aluminum alloy 

conforming to Federal Specifications QQ-A-200/8 polypropylene plastic coated 

3/8" steel reinforcing rods, or other approved material.  Step irons shall be 

generally located at 90 degrees from the direction of flow on the vertical wall.  

The steps shall be set in the wall a maximum of 12" and/or 16" maximum on 

centers vertically as required by OSHA Standards.  All steps shall have a 

minimum vertical load resistance of 750 pounds with no permanent deflection 

and pullout resistance of 1,000 pounds.  Steps shall be imbedded in the wall a 

minimum of 3" and project from the wall a minimum of 7" and shall be a 

minimum of 10" in width with lateral foot stops. 

 

 

 7. The bottom of the manholes shall be concrete, shaped to form a continuation of 

the invert or lower half of the entering sewers.  Junction manholes shall be 

constructed as shown on the drawings and shall be so shaped and finished as 

to offer minimum resistance to the flow of sewage and avoid deposits of grit, or 

solid matters in the sewage.  The slope of the sewer through the manhole shall 

be such as to void retardation of velocity.  Where sewers enter and leave the 

manhole in a straight line, the invert of the manhole may be constructed of half-

pipe with edges plastered to the bottom.  For this purpose the Contractor may 

use suitable portions of rejected pipe. 

 

 

 8. Where vent pipes are called for on the drawings or in the Proposal, they shall be 

furnished and installed with 3/8-inch mesh galvanized screen to cover outside 

opening. 
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9. Mastic joint material shall be furnished in accordance with the following table: 

 

 

 

Manhole Diameter 

(Feet) 

Inches of 

Sealant 

Sealant Size 

(In.) 

4 170 1.25 

5 208 1.25 

6 252 1.50 

7 290 2.00 

8 334 2.00 

9 372 2.00 

10 410 2.00 

 

 

  Mastic joint material shall not be stretched to fit manhole.  Mastic joint material 

shall be Conseal, Ram-Neck, Kent-Seal No. 2, or equal. 

 

 

     10. In lieu of concrete collars at pipe entrances to manholes, boots specifically 

made for connecting pipes to manholes may be used.  Boots shall be Kor-N-Seal 

as manufactured by National Pollution Control Systems, Inc., Positive Seal 

Gasketing System (PSX) as manufactured by Press Seal Corp., or equal.  A-lok 

connectors may be used with vitrified clay pipe, reinforced concrete pipe, and 

ductile iron pipe. 

 

     11. When specifically indicated, precast bottoms may be used in lieu of poured-in-

place bottoms.  Inverts shall be formed in the field, grouted to 0.8 times the pipe 

diameter and as required in item number 7. above.  Prior to installation of 

precast bottom manholes, excavated manhole trench bottoms shall be filled 

with 6" minimum compacted coarse ABC stone.  Manholes shall be set onto the 

stone base and properly backfilled to prevent tilting.  If in the opinion of the 

Engineers, the manhole has excessive tilt, it shall be removed and reset at the 

Contractor's expense. 

 

END OF SECTION 21. 
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 SECTION 22. 

 

 INSPECTION; TESTS; RESPONSIBILITY; 

 FINAL INSPECTION; CLEANING UP 
 

 

A. INSPECTION:  Gravity mains will be checked by the Engineers to determine whether any 

displacement, cracking, deflections or any other damage to the pipe has occurred:  (a)  

after the trench has been filled to 2' above the pipe and tamped as specified; and (b)  

upon completion of the project.  The test will be physical inspection of each joint for 

pipe of 48" diameter and larger or, for pipes smaller than 48" diameter, by light flashed 

between manholes, or, if the manholes have not as yet been constructed, between the 

locations of the manholes by means of a flashlight or by reflecting sunlight with a mirror.  

If the interior or exterior of the pipe shows any misaligned pipe, displaced pipe, concrete 

pipe with cracks greater than 0.01", deflections greater than 5% for steel and plastic 

sewer pipe, or any other defects, the defects designated by the Engineers shall be 

remedied by the Contractor at his expense. 

 

B. TESTS:  It is the intent of these Specifications to secure pipelines with a minimum 

amount of leakage.  Unless otherwise approved by the Engineers, all cast iron, ductile 

iron and reinforced concrete pressure pipe (ASTM C-361) shall be hydrostatic pressure 

tested.  All other gravity pipelines shall be tested for infiltration and/or for exfiltration. 

 

C. HYDROSTATIC PRESSURE TESTS:  

 

 1. When a stretch of pipe and appurtenances has been completed, and before the 

pipe or joints are covered, the Contractor shall furnish proper appliances and 

facilities for testing and draining the same, without injury to the work or 

surrounding territory.  He shall test by filling the pipe with clean water under the 

design hydrostatic pressure designated in these Specifications.  However, yard 

and/or process piping not subjected to hydrostatic pressure in excess of 40' by 

pumping or otherwise shall be hydrostatic pressure tested with water so that not 

less than a 15' head of water exists above the highest point of the pipeline.  In 

no case shall there be any visible leakage, nor shall any leakage in any stretch of 

pipe exceed 10 gallons per 24-hour day per inch diameter per mile, as 

measured over a period of 2 hours in a manner satisfactory to the Engineers.  

Water for making tests shall be furnished by the Contractor at his expense. 

 

 2. Any defects, cracks or leakage that may develop, or that may be discovered 

either in the joints or in the body of the pipe, shall be promptly made good by the 

Contractor, at his own expense, and to the satisfaction of the Engineers. 
 

 3. Upon written permission of the Engineers, systems composed entirely of 

mechanical joints may be backfilled prior to testing, it being understood that the 

Contractor assumes the risk of re-excavating to the pipe in the event the system 

fails to meet the requirements of the pressure test. 
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D. INFILTRATION TEST: 

 

 1. Where ground water is encountered during construction all pipe joints for the 

sewer line shall be of such quality that there will be no perceptible infiltration of 

ground water into the sewer from any single pipe joint.  The Contractor shall 

furnish labor, equipment and materials, including pumps, and shall assist the 

Engineers is making infiltration tests of the completed sewer section before it 

can be placed in service or connected to any other lines.  The Contractor will 

furnish and install the measuring weirs or other approved measuring devices at 

locations designated by the Engineers.  The length of line to be tested at any 

shall be subject to the approval of the Engineers.  The total infiltration shall in no 

case exceed 40 gallons per inch of diameter, per 1,000' of pipe, per 24 hours 

for pipe greater than 12" diameter and not more than 30 gallons per inch 

diameter, per 1,000' of pipe per 24 hours for pipe diameter of 12" or less.  This 

infiltration rate applies only to the sewer line, manholes or other structures 

associated with the sewer line shall not have any perceptible infiltration tributary 

to the sewer. 

 

 2. The test period shall be 24 hours, and if the quantity of infiltration is in excess of 

the maximum allowable, the leaking joints shall be re-laid if necessary or other 

remedial construction shall be performed by, and at the expense of the 

Contractor.  The section of sewer shall then be retested after repairs are 

completed to determine compliance with the Specifications. 

 

 3. All tests shall be made in the presence of the Contractor and the Engineers.    

 

 4. Materials and construction methods called for in these Specifications are of 

such nature as to insure maximum protection of the sewer from infiltration.  The 

Contractor shall be responsible for the sewer performing to the above limits for a 

period of one year from date of final acceptance. 

 

E. EXFILTRATION TEST: 

 

 1. Exfiltration tests will be performed on such numbers of pipe sections and/or 

joints as is deemed necessary by the Engineers to insure compliance with the 

stated exfiltration allowances.  The Contractor shall furnish all labor, materials, 

equipment and all else required to perform and shall assist the Engineers in 

performing all exfiltration tests. 

 

 2. In areas where ground water is not encountered during sewer construction, the 

Contractor shall furnish and install all necessary materials, equipment, supply 

water, etc., and shall assist the Engineers in making exfiltration test of the 

completed sewer section as hereinafter described before the sewer is accepted.  

The maximum allowable exfiltration shall be 40 gallons per inch of diameter per 

1,000' of pipe per 24 hour day for pipe greater than 12" in diameter and not 

more than 30 gallons per inch diameter per 1,000' of pipe per 24 hours for pipe 

diameters of 12" or less.  At the option of the Contractor, either Method A or 

Method B may be used to check the amount of exfiltration. 
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  Method A:  To check the amount of exfiltration by this method, the ends of each 

section of sewer between manholes shall be plugged with watertight bulkheads.  

Inserted in each bulkhead at the top of the sewer pipe shall be a 2" pipe with an 

elbow extending 4' vertically in the upper manhole and to the same elevation in 

the lower manhole.  Air in the sewer pipe shall be exhausted by filling the 2" 

upper manhole pipe to a height of 4' of water.  Using measured containers, the 

water shall be poured into the upper 2" pipe as needed to maintain a constant 

head of 4' in the upper pipe and a constant level in the lower pipe for a period of 

30 minutes, not allowing the lower pipe to overflow.  The volume of water added 

during the 30-minute period shall not exceed the allowable stated above. 

 

  Method B:  To check the amount of exfiltration by this method, each individual 

joint shall be subjected to a water exfiltration test by means of a test apparatus 

especially designed for this purpose.  The joint shall be isolated with an 

expandable steel rim equipped with rubber gaskets which fit tightly against the 

pipe walls on each side of the joint being tested.  Through appropriate piping, 

water pressurized between 6 psi and 8 psi is introduced into the annular space 

isolated by the rim and rubber gaskets.  The maximum allowable exfiltration per 

joint shall not exceed the allowable stated above per 1,000' of pipe per 24-hour 

day at anytime divided by the number of pipe joints per 1,000'. 

 

F. RESPONSIBILITY: 

 

 1. Sewers must be built so as to remain true to line and grade.  The inclining grade 

of the bottom of the sewer after completion shall be such that after flooding the 

flood water will drain off so that no remaining puddle of water will be deeper 

than 1/2" on pipe 36" internal diameter or smaller and 3/4" on pipe larger than 

36" internal diameter.  Any section of pipe that does not comply with these 

Specifications at any time previous to final acceptance of the work shall be 

replaced or re-laid at the Contractor's expense. 

 

 2. All pipe laid shall be subject to inspection for compliance with the requirements 

of the specifications at any time during construction and during the guarantee 

period.  Any section of pipe that does not fully comply with these requirements 

shall be repaired or replaced at the Contractor's expense, as directed by the 

Engineers.  To this end, the Contractor is advised to purchase pipe under a 

guarantee from the manufacturer, guaranteeing proper service of sewer pipe 

under conditions established by the drawings, specifications and local 

conditions at the site of the work. 

 

G. FINAL INSPECTION:  The Contractor shall be required to complete the construction of 

each portion of the sewer, in order, as the work progresses.  Upon the completion of any 

section of sewer line or lateral sewer line, it shall be cleaned of all debris and collections 

of dirt by thorough flushing.  The Engineers shall then proceed to give final inspection of 

his portion of the contract, and the Contractor shall be required to make good any 

defects that may be discovered at this time or at any time within the guarantee period. 
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H. CLEANING UP: 

 

 1. Upon completion of the work required under this Division, the Contractor shall 

remove all excess materials, earth, debris, etc., and shall clean up and leave all 

affected property, streets, roads and highways in a neat, clean and orderly 

condition.  All clean up work of any nature, including any required soil 

stabilization, debris removal, plantings and/or reseeding work, shall closely 

follow the actual pipe laying work.  If so directed by the Engineers, the Contractor 

shall deposit all or part of the excess earth at such point or points as may be 

designated.  Excess earth from trenches along State controlled highways or 

roads shall be disposed of in a manner satisfactory to the North Carolina 

Department of Transportation, Division of Highways. 

 

 2. The Contractor shall be responsible for restoring all disturbed ground area and 

replacing all disturbed property corners to the satisfaction of the Engineers. 

 

 

END OF SECTION 22. 
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 SECTION 25 

 

 LANDSCAPE WORK - GRASS ONLY  
 
 

25-1  NOT IN USE.   

 

 

25-2  EXTENT OF WORK. 

 

 The Contractor shall furnish all labor, materials, tools, equipment and all else required for, and 

to prepare, fertilize, seed, plant and perform other landscaping operations, complete, established, and 

otherwise satisfactory in accordance with these Specifications, Engineers requirements, and current 

NCDOT specifications. 

 

25-3  DESCRIPTION OF WORK. 

 

 A. The work shall consist of preparing seedbeds, furnishing and placing the specified seed 

mixture, compacting seedbeds, furnishing and placing a mulch covering and all other 

operations incidental to obtaining an acceptable stand of grass on all disturbed areas of 

the construction site unless otherwise specified, all in accordance with these 

Specifications.   

 

 B. In addition, the work required shall include, but not be limited to, the following: 

 

  1. Preparation of planting pits and beds including excavation, backfill preparation, 

back filling, and disposal of surplus and unsuitable excavated material. 

 

  2. Maintenance of all plant material. 

 

 C. It is the spirit and intent of these Specifications to prescribe a complete planting 

procedure which shall be followed in a careful, workmanlike manner and, shall be 

adapted to unpredictable variations in weather and soil conditions so as to assure, 

insofar as is humanly possible, the successful establishment and growth of grasses 

and/or other specified plant materials. 

 

25-4  GENERAL LANDSCAPE REQUIREMENTS. 

 

 A. The Contractor shall not make substitutions.  If any specified plant material is not 

obtainable, the Contractor shall submit to the Engineers proof of non-availability and 

proposal(s) for the use of equivalent material. 

 

 B. The Contractor shall submit a planting schedule to the Engineers showing the 

coordination of normal planting times with the construction schedule for other related 

work. 

 

C. Plant all plant material during normal seasons for such work in the location of the 

project. 
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 D. Plant all plant material after final grades are established and prior to the planting of 

lawns, unless otherwise acceptable to the Engineers.  If planting of plant material 

occurs after lawn work, the Contractor shall protect lawn areas and promptly repair any 

and all damage to lawns resulting from planting operations. 

 

 E. Plant frost-tender plant material only after the danger of frost is past or sufficiently 

before the frost season to allow for establishment before the first frost.  Do not plant in 

frozen ground. 

 

 F. Submit the seed vendor's certified statement for each grass seed mixture required, 

stating the botanical and common name, the percentage by weight, and the 

percentages of purity, germination, and weed seed for each grass seed species. 

 

 G. Provide fresh, clean, new-crop seed complying with the tolerance for purity and 

germination established by the Official Seed Analysts of North America.  Provide seed of 

the grass species, proportions, and minimum percentages of purity, germination, and 

maximum percentage of weed seed specified in the "Schedule of Grass Seed 

Requirements." 

 

 H. Seed shall have been approved by the North Carolina Agriculture Department before 

being sown.  No seed will be accepted with a date of test more than nine (9) months 

prior to the date of sowing, excluding the month in which the test was completed.  Such 

testing, however, will not relieve the Contractor from any responsibility for furnishing and 

sowing seed that meets these Specifications. 

 

 I. The Contractor shall seed all disturbed areas not intended to be paved, graveled, or 

otherwise planted, within 30 days of completing any portion of the grading operations. 

Seeding is to be performed in a manner consistent with these Specifications for 

materials and methods specified. 

 

       J. The Contractor shall restore at his own expense to a condition equal or similar to and as 

approved by the Engineers, that existing before damage or injury by repairing, 

rebuilding, or replacing damaged items. All trees, designated to remain on the site by 

the Engineers, shall be protected as required to protect them from damage or injury 

during construction operations.  Barricades shall be constructed when required, and as 

directed by the Engineers.  Where cuts expose or affect root systems of trees, the 

exposed roots shall be cut off cleanly, and such areas shall be backfilled with topsoil 

and seeded as soon as is practicable, according to the methods specified herein.   

 

      K. Any tree removed erroneously, or damaged beyond repair, shall be replaced with the 

same species, 5 inches in caliper. 

 

25-5  EXCAVATION, FILLING AND GRADING: 

 

 A. The excavation, filling and grading required to establish the elevations shown on the 

drawings are specified herein and under other sections of these Specifications.  The 

Contractor for this Section of the work shall verify all subgrade elevations and notify the 

Engineers in writing of any discrepancies.  The Contractor shall not proceed with the 

landscape work until the discrepancies have been corrected in a manner acceptable to 

the Engineers. 
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 B. Determine the location(s) of underground utilities and perform all work in a manner 

which will avoid possible damage.  Hand excavate, as required, to minimize the 

possibility of damage to any underground utilities.  Maintain the grade stakes set by 

others until their removal is mutually agreed by all parties concerned. 

 

 C. All areas to be planted in grass shall be cultivated to a minimum depth of 6" as specified 

below. 

 

 D. Cultivate bare and/or compacted areas thoroughly to provide a good, deep planting 

bed. 

 

 E. Within lawn areas where the topsoil has not been stripped, cultivate to a depth of 6", 

mix in the specified soil amendments, and till the surface to a level, fine texture, 

creating a satisfactory seed or sod bed free of clods and other extraneous matter. 

 

 F. Within lawn areas where topsoil has been stripped the Contractor shall loosen subgrade 

to a depth of 6", spread a 3" depth of topsoil, till to mix the topsoil with the subsoil, 

spread additional 3" depth of topsoil and till the surface to a level, fine texture.  The top 

4" shall then be mixed with the specified soil amendments, and worked into a 

satisfactory seed or sod bed free of clods and other extraneous matter. 

 

 G. Within all lawn areas, removal all stones over 1 1/2" in any dimension and all sticks, 

roots, rubbish and other extraneous matter to a depth of 6". 

 

 H.  After grading the lawn areas to a smooth, even surface with a loose, uniformly fine 

texture, the Contractor shall roll, rake, remove ridges, and fill depressions, as required, 

to meet finished grades.  Limit fine grading to areas which can be planted immediately 

after grading. 

 

 I. Restore lawn areas to the specified condition if eroded or otherwise disturbed after fine 

grading, and prior to planting. 

 

      J. When fine grading, allow for sod thickness in areas to be sodded. 

 

      K. Dispose of subsoil removed from landscape excavations.  Do not mix it with prepared 

backfill or use as backfill. 

 

      L. Prior to the preparation of unchanged areas (areas that have not been altered or 

disturbed by excavating, grading, or stripping operations), remove all existing grass, 

vegetation and turf.  Dispose of such material outside of the Owner's property; do not 

turn it over into the soil being prepared for lawns. 

 

      M. After removing the objectionable material mentioned above, prepare the soil for lawn 

planting as follows:  Till to a depth of not less than 6"; apply the soil amendments and 

initial fertilizers as specified; remove high areas and fill in depressions; till the soil to a 

homogenous mixture of fine texture, free of lumps, clods, stones, roots and other 

extraneous matter.  Upon completion of the fine grading, follow the lawn planting 

operations and requirements specified herein. 
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25-6  TOPSOIL. 

 

 A. Topsoil for all areas to be grassed or otherwise planted shall be stockpiled for reuse in 

landscape work.  If the quantity of stockpiled topsoil is insufficient, the Contractor shall 

provide additional approved topsoil as required to provide a minimum 4" depth of 

topsoil over all disturbed areas, and to complete the landscape work. 

 

 B. Provide new topsoil which is fertile, friable, natural loam, surface soil, reasonably free of 

subsoil, clay lumps, brush, weeds and other litter, and free of roots, stumps, stones 

larger than 1 1/2" in any dimension, and any other extraneous or toxic matter harmful 

to plant growth. 

 

 C. Obtain topsoil from local sources or from areas having similar soil characteristics to that 

found at the project site.  Obtain topsoil only from naturally, well-drained sites where the 

topsoil occurs in a depth of not less than 4"; do not obtain the topsoil from bogs or 

marshes. 

 

25-7  INSTALLATION OF PLANT MATERIALS. 

 

 A. In addition to all other landscape requirements and operations specified herein, grass 

seed shall be sown as follows: 

 

  1. All areas to be seeded shall be restored to the specified condition if eroded or 

otherwise disturbed after fine grading and prior to planting. 

 

  2. Sowing of seed shall be done only after the prepared topsoil, to which the 

specified soil amendments have been added, has been thoroughly settled by 

rainfall or artificial watering.  Sow only when the moisture content of the soil is 

suitable for sowing grass seed.  Keep the soil in a moist condition until the seed 

has germinated and the grass is actively growing. 

 

  3. Immediately before any seed is sown, the ground surface shall be scarified as 

necessary to a depth of not over 1" and shall be raked until the surface is 

smooth, friable and of a uniformly fine texture. 

 

  4. Sow the seed using a spreader or seeding machine.  Do not seed when the wind 

velocity exceeds 5 mi. per hr.  Distribute the seed evenly over the entire area.  

The method of seeding may be varied at the discretion of the Contractor on his 

own responsibility to establish a smooth, uniformly grassed lawn. 

 

  5. Sow not less than the quantity of seed specified or scheduled. 

 

  6. On banks or slopes greater than or equal to 5:1 the rate of seeding shall be 

increased by 50%. 

 

  7. Rake the seed lightly into the top 1/8" of the prepared topsoil, roll lightly, and 

water with a fine spray. 

 

  8. Recondition existing lawn areas damaged by Contractor's operations (including 

storage of materials and equipment, and movement of vehicles), and all lawn 

areas where minor regrading is required, by cultivating bare and compacted 

areas thoroughly to provide a satisfactory planting bed. 
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   9. Provide the fertilizer, seed and/or sod, and soil amendments specified for new 

lawns and as required to provide a satisfactorily reconditioned lawn.  Provide 

new topsoil as required to fill all low spots and to meet the new finished grades. 

 

      10. Remove all diseased and/or other unsatisfactory lawn areas; do not bury any of 

the grass, vegetation, or turf into the soil.  In addition remove all topsoil 

containing any foreign materials resulting from any Contractor's operations, 

including oil drippings, stone, gravel and other loose building materials. 

 

      11. Where substantial lawn remains (but is thin), mow, rake, aerate (if compacted), 

fill all low spots, remove humps, cultivate the soil, fertilize, and seed.  Remove 

all weeds before seeding, or if extensive, apply selective chemical weed killers 

as required.  Apply a seedbed mulch, if required, to maintain a moist condition.  

Water newly planted areas and keep them moist until the new grass is 

established and actively growing. 

 

      12. All seeded non-slope areas, and all seeded slope areas less than 3:1, shall be 

mulched with clean, seed-free, threshed grain straw of wheat, rye, oats, barley, 

or other satisfactory material as approved by the Engineers.  Spread uniformly 

to form a continuous blanket of not less than 1-1/2" loose measurement over 

all seeded areas.  The straw shall be tacked with asphalt at a minimum rate of 

200 gallons per acre or more if required to satisfactorily hold the straw.  

Emulsified asphalt shall be used April through October and rapid curing asphalt 

shall be substituted during the winter months.  Take precautions to prevent the 

damage or staining of construction or other plantings adjacent to the mulched 

areas. 

 

      13. On seeded slopes greater than or equal to 3:1, the Contractor shall stabilize the 

slopes with either the use of polypropylene netting installed over the asphalt-

tacked straw mulch, or a short-life erosion control fabric.  Netting shall be 

polypropylene extruded plastic net, with approximately 1" square openings or 

smaller and weighing a minimum of 2.5 pounds per 1,000 square feet, and 

shall be placed over the straw mulch immediately after the seeding, mulching, 

and asphalt tacking operations are complete in order to further stabilize the 

slope.  Netting shall be held in place by a sufficient number of #11 gauge new-

steel wire staples formed into a "U" shape; having a length of not less than 6" 

and a throat of not less than 1" in width.  In lieu of using tacked straw and 

polypropylene netting the Contractor may use a two to four-week-life erosion 

control fabric of plastic and paper.  Installation of this plastic and paper fabric 

shall be in strict conformance to the manufacturer's recommendation. 

 

  14. All ditches, swales and channels, where so indicated on the drawings, shall be 

stabilized within 24 hours after seeding to the extent indicated, with anti-erosion 

matting, which shall be jute or excelsior matting, or fiberglass roving.  Other 

acceptable material manufactured especially for erosion control may be used 

when approved by the Engineers in writing before being used.  Anti-erosion 

matting for erosion control shall not be dyed, bleached, or otherwise treated in a 

manner that will result in toxicity to vegetation.  The seedbed shall be smooth 

and free from stones, clods or debris, etc. as specified, which will prevent the 

contact of the matting with the soil.  Care shall be taken to preserve the 

required line, grade and cross section of the area treated. 
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  15. Jute matting shall be a uniform open plain weave of single jute yarn, 48" in 

width plus or minus 1".  The yarn shall be of a loosely twisted construction and 

shall not vary in thickness by more than one-half its normal diameter.  There 

shall be 78 warp ends, plus or minus 2, per width of the matting; 41 weft ends, 

plus or minus 1, per linear yard; and the weight shall average 1.22 pounds per 

linear yard of the matting, with a tolerance of plus or minus 5%.  Jute matting 

shall be secured with metal staples. 

   

  16. Excelsior matting shall be wood excelsior 48" in width, plus or minus 1", shall 

have a minimum thickness of 1/4"; and the weight shall average 1.07 pounds 

per linear yard of the matting, with a tolerance of plus or minus 5%.  The 

excelsior matting shall be covered on one side with a woven fabric consisting of 

either twisted paper cord or cotton cord having a minimum mesh size of 1" x 1", 

and a maximum mesh size of 1 1/2" x 3".  When excelsior matting is used, the 

matting shall be installed with the fabric on the top side.  Excelsior matting shall 

be secured with polypropylene netting and metal staples as specified. 

  

  17. Excelsior or jute matting shall be unrolled in the direction of the flow of water, 

and shall be applied without stretching, so that it will lie smoothly but loosely on 

the soil surface.  The up-channel, or top of slope end, of each piece of matting 

shall be buried in a narrow trench at least 5" deep and tamped firmly.  Where 

one roll of matting ends and a second roll begins, the end of the upper roll shall 

be brought over the buried end of the second roll so that there will be a 6" 

overlap.  Check slots shall be constructed at 50' intervals longitudinally in the 

matting or as directed by the Engineers.  These slots shall be narrow trenches at 

least 5" deep.  The matting shall be folded over and buried to the full depth of 

the trench, after which the trench shall be closed and firmly tamped.  Where two 

or more widths of matting are laid side by side, the overlap shall be at least 4". 

 

      18. Staples shall be placed across all jute and excelsior matting at ends, junctions 

and check slots, and shall be spaced approximately 10" apart.  In addition, 

staples shall be placed along the outer edges and down the center of each strip 

of jute and excelsior matting, and shall be spaced no more than 3' apart.  

Staples shall also be placed along all lapped edges a maximum of 3' apart. 

 

      19. After the excelsior or jute matting has been placed and stapled completely, the 

matting shall be rolled with an approved roller to assure that it is in proper 

contact with the soil. 

 

      20. The fiberglass material shall be formed from continuous fibers drawn from 

molten glass; coated with a chrome-complex sizing compound; collected into 

strands; and lightly bound together into a roving without the use of a binding 

agent or other deleterious substance.  The roving shall be wound into a 

cylindrical package to allow the material to be continuously withdrawn from the 

center using a compressed air ejector so that the roving expands into a mat of 

glass fibers on the soil surface. 
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   The fiberglass roving shall conform to the following detailed requirements: 

 

    PROPERTY   LIMIT  TEST METHOD 

 

    Strands/Rove   55-70      End Count 

 

    Fiber Diameter, In.         0.00035-.0004   ASTM D 578 

    (Trade Designation - G) 

  

    Yards/lb. of Rove          210-230    ASTM D 578 

 

    Package Weight, lbs.            30-35             ASTM D 578  

 

      21. Equipment necessary for the application of fiberglass roving shall include:  One 

pneumatic ejector or nozzle, capable of applying glass roving at a rate of two 

pounds or 8 square yards per minute; an air compressor, capable of supplying 

40 cfm at 80 to 100 psi; sufficient air hoses for supplying air to inaccessible 

places; and an approved asphaltic material distributor with necessary hoses 

and hand spray bar for working in areas not accessible to the distributor. 

 

      22. Fiberglass roving shall be spread uniformly over the designated area to form a 

random mat of continuous glass fibers at the rate of .25 to .35 pounds per 

square yard.  Immediately after the roving has been placed, it shall be anchored 

to the ground with an approved asphaltic material applied uniformly over the 

glass fibers, at not less than the rate of 1200 gallons per acre. 

 

      23. At the upgrade end and at maximum intervals of 50' longitudinally along 

ditches, the roving shall be buried to a depth of one foot to prevent undermining 

and tension failures. 

 

      24. In the installation of anti-erosion matting on cut or fill slopes, the Engineers may 

require adjustments in the trenching or stapling requirements to fit individual 

slope conditions. 

 

25-8  MAINTENANCE. 

 

 A. Begin maintenance immediately after planting. 

 

 B. Maintain lawns by watering, fertilizing, weeding, mowing, trimming, and other operations 

such as rolling, regrading and replanting for at least 90 days, and as much longer as is 

necessary, until acceptance, to establish a uniform stand of the specified grass. 

 

 C. If seeding occurs in the fall and is not given a full 90 days of maintenance, or if it is not 

considered acceptable at the time, continue the maintenance the following spring until 

an acceptable lawn is established. 

 

 D. Scattered bare spots, none of which is larger than one square foot, will be allowed up to 

a maximum of 3% of any lawn areas.  When lawn areas are ready for final inspection, 

the grass shall be neatly mowed to the uniform height of approximately 1 1/2".  The 

lawns shall be considered established only when the specified grass is vigorous and 

growing well in addition to meeting the other requirements specified. 
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 E. Maintain all plant material by pruning, cultivating and weeding as required for healthy 

growth.  Restore planting saucers.  Tighten and repair stake and guy supports and reset 

trees and shrubs to proper grades or vertical position as required.  Restore or replace 

damaged wrappings.  Spray as required to keep all plant material free of insects and 

disease. 

 

 F. All plant material shall be maintained until final acceptance, but in no case less than 90 

days. 

 

 G. Prior to the expiration of the required maintenance period(s), submit to the Engineers 2 

copies of typewritten instructions recommending procedures to be established by the 

City for the maintenance of landscape work for one full year. 

 

 H. Protect all landscape work and materials from damage due to landscape operations, 

operations by other contractors and trades, and trespassers.  Maintain the protection 

during the installation and maintenance periods, until final acceptance. 

 

25-9  SCHEDULE OF GRASS SEED REQUIREMENTS. 

 

 A. Provide the grass seed mixtures corresponding to the conditions of slope, soil and 

maintenance that apply to each location, using the Index shown below: 

 

   Low Maintenance     Table* 

     Steep slopes of stony, shallow or dry soils             I 

     Gentle slopes with average or better soils             II 

   High Maintenance (slopes less than 3:1) 

       Cool sites; soils with average or better 

       moisture retention        III 

       Warm sites; dry, poor soils       IV 

   Grass Lined Channels 

       Soils with average or better moisture retention        V 

       Full sun, drought-prone soils        VI 

 

  *TABLES ARE PAGES 25-11 THROUGH 25-16.   

 

 B. The specific time periods established in seeding dates may vary due to the climatic 

conditions existing, at the time of sowing the seed.  It shall be the responsibility of the 

Contractor to request and receive verification from the Engineers concerning the 

appropriate seed mixture to be used. 

 

25-10  SCHEDULE OF PREPARED TOP SOIL MIXTURE REQUIREMENTS: 

 

 A. For all areas to be grassed the Contractor shall provide not less than the following 

quantities of specified soil amendments: 

 

  1. 70 lbs. of lime per 1,000 sq. ft. for soils with a pH less than 5.5, 

 

   45 lbs. of lime per 1,000 sq. ft. for soils with a pH between 5.5 and 6.5, or 

 

   25 lbs. of lime per 1,000 sq. ft. for soils with a pH greater than 6.5. 
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  2. 5 lbs. of bonemeal per 1,000 sq. ft. 

  

  3. 10 lbs. of super phosphate per 1,000 sq. ft. 

 

  4. 23 lbs. of commercial 8-8-8 fertilizer per 1,000 sq. ft. 

 

 B. Lime shall be agricultural grade natural limestone containing not less than 85% of the 

combined calcium and magnesium carbonates, ground so that 100% passes a 10-

mesh sieve and not less than 50% passes a 100-mesh sieve.  During handling and 

storing, the limestone shall be cared for in such a manner that it will be protected 

against hardening and/or caking.  Any hardened and/or caked limestone shall be 

pulverized to its original condition before being used. 

 

 C. Peat Humus shall be FS Q-P166, with the texture and pH range suitable for the intended 

use. 

 

 D. Bonemeal shall be commercial, raw, finely ground bonemeal containing 4% nitrogen 

and 20% phosphoric acid. 

 

 E. Superphosphate shall be a soluble mixture of treated minerals containing 20% available 

phosphoric acid. 

 

 F. Commercial fertilizer shall be a complete fertilizer, with some elements derived from 

organic sources.  During handling and storing the fertilizer shall be cared for in such a 

manner that it will be protected against hardening, caking, or loss of plant food values.  

Any hardened and/or caked fertilizer shall be pulverized to its original condition before 

being used. 

 

25-11  CLEAN-UP AND COMPLETION. 

 

 A. Any soil, fertilizer, peat or similar material which has been brought onto paved areas by 

hauling operations or otherwise, shall be removed within the same working day and not 

be allowed to remain overnight, keeping these areas clean at all times.  Upon 

completion of the planting,  all excess soil, stones and debris which has not 

previously been cleaned up shall be removed and legally disposed of away from the 

property.  All damage to existing lawns and plantings caused by the construction 

operations shall be repaired to the satisfaction of the Engineers at the Contractor's 

expense.  All lawns and planting areas shall be prepared for final inspection. 

 

 B. When the landscape work is completed, including maintenance, the Engineers will, 

upon request, make an inspection to determine acceptability. 

 

 C. The landscape work may be inspected for acceptance in parts agreeable to the 

Engineers, provided that the work offered for inspection is complete, including 

maintenance, and that the area comprises one complete unit or area of substantial 

size. 

 

 D. Where inspected landscape work does not comply with the requirements, the 

Contractor shall, at no additional cost to the Owner, replace all rejected work and 

continue the specified maintenance until it is reinspected and found to be acceptable 

by the Engineers.  Remove rejected plants and materials promptly from the project site. 
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 E. Failure by the Engineers to approve or disapprove work, in the course of operations or 

during the inspection of the work, shall not be interpreted as acceptance of work not in 

conformance with this specification.  Improper work and/or materials shall be corrected 

wherever and whenever discovered. 

 

25-12  GUARANTEE. 

 

 A. The Contractor shall guarantee a good uniform stand of grass as specified. 

 

 B. The Contractor shall guarantee all plant material for a period of one year after 

acceptance by the Owner against death and unhealthy condition, except as may result 

from neglect by the Owner or damage by others. 

 

 C. The Contractor shall remove and replace all plant material found to be dead or in an 

unhealthy condition during the guarantee period.  The Contractor shall plant missing 

plant material and make replacements during the growth season following the end of 

the guarantee period.  Furnish and plant replacements that comply with the 

requirements shown and specified.  Also, replace all plant material that is in doubtful 

condition at the end of the guarantee periods, unless, in the opinion of Engineers, it is 

advisable to extend the guarantee period for a full growing season.  The Engineers will 

make another inspection at the end of the extended guarantee period, if any, to 

determine acceptance or rejection.  Only one replacement will be required at the end of 

the guarantee period, except for losses or replacements due to failure to comply with all 

specified requirements. 

 

 

 

 

 

 
                               Continued to the following tables . . . . . . . . . . . . . . . . . . . . .  
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 TABLE I 

 

 SEEDING FOR: 

 STEEP SLOPES OR POOR SOILS; LOW MAINTENANCE 

 

 

 

Seeding Mixture: 

    Species  Rate (lb./acre) 

   Tall fescue    100 

            Sericea lespedeza    30 

   Kobe lespedeza  10 

 

Seeding Notes: 

 

 1. In Eastern Piedmont add 25 lb./acre Pensacola Bahiagrass or 10 lb./acre common 

Bermudagrass.  Use common Bermudagrass only where it is unlikely to become a pest. 

  

 2. After Aug. 15 use unscarified sericea seed. 

 

 3. Where a neat appearance is desired, omit sericea and substitute 40 lb./acre 

Bahiagrass or 15 lb./acre Bermudagrass. 

 

 4. To extend spring seeding dates into June, add 15 lb./acre hulled Bermudagrass.  

However, it is preferable to seed temporary cover and seed fescue is Sept. 

 

Nurse Plants:  Between May 1 and August 15, add 10 lb./acre German millet or 15 lb./acre 

Sudangrass.  Prior to May 1 or after August 15, add 40 lb./acre rye (grain). 

 

Seeding Dates: 

     Best            Possible 

 Fall:   Aug. 25 - Sept. 15   Aug. 20 - Oct. 25 

 Late Winter:  Feb. 15 - Mar. 21   Feb. 01 - Apr. 15 

 

Fall is best for tall fescue and late winter for lespedezas.  Overseeding of Kobe lespedeza over fall-

seeded tall fescue is very effective.  Use unhulled Bermudagrass seed in fall. 

 

Soil Amendments:  Apply lime and fertilizer according to soil tests, or apply 4,000 lb./acre ground 

agricultural limestone and 1,000 lb./acre 10-10-10 fertilizer. 

 

Mulch:  Apply 4,000-5,000 lb./acre grain straw, or equivalent cover of another suitable mulching 

material.  Anchor mulch by tacking with asphalt, roving, or netting.  Netting is the preferred anchoring 

method on steep slopes. 

 

Maintenance:  Refertilize in the second year unless growth is fully adequate.  May be mowed once or 

twice a year, but mowing is not necessary.  Reseed, fertilize, and mulch damaged areas immediately. 
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 TABLE II 

 

 SEEDING FOR: 

 GENTLE SLOPES, AVERAGE SOIL; LOW MAINTENANCE 
 

 

Seeding Mixture: 

                    Species   Rate (lb./acre) 

   Tall fescue                        80 

   Sericea lespedeza            20 

   Kobe lespedeza           10 

 

Seeding Notes: 

 

 1. After Aug. 15 use unscarified sericea seed. 

 

 2. Where periodic mowing is planned or a neat appearance is desired, omit sericea and 

increase Kobe lespedeza to 40 lb./acre. 

 

 3. To extend spring seeding dates into June, add 15 lb./acre hulled Bermudagrass.  

However, after mid-April it is preferable to seed temporary cover. 

 

 

Nurse Plants:  Between May 1 and August 15, add 10 lb./acre German millet or 15 lb./acre 

Sudangrass.  Prior to May 1 or after August 15, add 40 lb./acre rye (grain). 

 

 

Seeding Dates: 

     Best        Possible 

 Fall:   Aug. 25 - Sept. 15   Aug. 20 - Oct. 25 

 Late Winter:  Feb. 15 - Mar. 21   Feb. 01 - Apr. 15 

 

Fall is best for tall fescue and late winter for lespedezas.  Overseeding of Kobe lespedeza over fall-

seeded tall fescue is very effective. 

 

 

Soil Amendments:  Apply lime and fertilizer according to soil tests, or apply 4,000 lb./acre ground 

agricultural limestone and 1,000 lb./acre 10-10-10 fertilizer. 

 

 

Mulch:  Apply 4,000 lb./acre grain straw, or equivalent cover of another suitable mulch.  Anchor straw by 

tacking with asphalt, netting, roving or by crimping with a mulch-anchoring tool.  A disk with blades set 

nearly straight can be used as a mulch-anchoring tool. 

 

 

Maintenance:  Refertilize in the second year unless growth is fully adequate.  May be mowed once or 

twice a year, but mowing is not necessary.  Reseed, fertilize, and mulch damaged areas immediately. 
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 TABLE III 
  

SEEDING FOR: 

GENTLE SLOPES, SOILS WITH AVERAGE OR BETTER 

MOISTURE RETENTION, COOLER SITES; HIGH 

MAINTENANCE 
 

 

Seeding Mixture: 

 

    Species    Rate (lb./acre) 

  Blend of two turf-type tall 

  fescues (90%) and two or more 

  improved Kentucky bluegrass 

  varieties (10%)           200 - 250 

 

 

 

Seeding Dates: 

 

     Best         Possible 

 Fall:   Aug. 25 - Sept. 15   Aug. 20 - Oct. 25 

 Winter:        Feb. 01 - Mar. 31 

 

For quality turf avoid spring seeding.  Where grading is completed during late winter or spring, an 

alternative is to seed 30 lb./acre Kobe lespedeza, keep mowed, prepare seedbed, and seed a 

permanent mixture in early fall. 

 

 

 

Soil Amendments:  Apply lime and fertilizer according to soil tests, or apply 4,000 lb./acre ground 

agricultural limestone and 1,000 lb./acre 10-10-10 fertilizer. 

 

 

 

Mulch:  Apply 4,000 lb./acre small grain straw or equivalent cover of another suitable mulch.  Anchor 

straw by tacking with asphalt, netting, or by roving or crimping with a mulch anchoring tool.  A disk with 

blades set nearly straight can be used as a mulch-anchoring tool. 

 

 

 

Maintenance:  Fertilize according to soil tests or apply 40 lb./acre nitrogen in January or February, 40 lb. 

in September, and 40 lb. in November, from a 12-4-8, 16-4-8, or similar turf fertilizer.  Avoid fertilizer 

applications during warm weather, as these increases stand losses to disease.  Mow to a height of 2.5-

3.5 inches as needed.  Reseed, fertilize, and mulch damaged areas immediately. 
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 TABLE IV 
 

SEEDING FOR: 

GENTLE SLOPES, SOILS SOMEWHAT WARMER OR 

DRIER THAN 3P, OR 

WITH PHYSICAL LIMITATION; HIGH MAINTENANCE 
 
 

 

Seeding Mixture: 

 

   Species     Rate (lb./acre) 

 Blend of 50% KY-31 tall fescue and 

 50% mixture of two or more turf-type         200 - 250 

 tall fescues   

          or 

 Blend of three or more turf-type 

 tall fescues         200 - 250 

 

 

Seeding Dates: 

 

     Best        Possible 

 Fall:   Aug. 25 - Sept. 15   Aug. 20 - Oct. 25 

 Winter:        Feb. 01 - Mar. 31 

 

For quality turf avoid spring seeding.  Where grading is completed during late winter or spring, an 

alternative is to seed 30 lb./acre Kobe lespedeza, keep mowed, prepare seedbed, and seed permanent 

mixture between August 25 and September 15. 

 

 

Soil Amendments:  Apply lime and fertilizer according to soil tests, or apply 4,000 lb./acre ground 

agricultural limestone and 1,000 lb./acre 10-10-10 fertilizer. 

 

 

Mulch:  Apply 4,000 lb./acre small grain straw or equivalent cover of another suitable mulch.  Anchor 

straw by tacking with asphalt, roving, or netting or by crimping with a mulch-anchoring tool.  A disk with 

blades set nearly straight can be used as a mulch-anchoring tool. 

 

 

Maintenance:  Fertilize according to soil tests or apply 40 lb./acre nitrogen in January or February, 40 lb. 

in September, and 40 lb. in November, from a 12-4-8, 16-4-8, or similar turf fertilizer.  Avoid fertilizer 

applications during warm weather, as these increases stand losses to disease.  Reseed, fertilize, and 

mulch damaged areas immediately.  Mow to a height of 2.5-3.5 inches as needed. 
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 TABLE V 

 

 SEEDING FOR: 

 GRASS-LINED CHANNELS 
 

 

Seeding Mixture: 

 

    Species   Rate (lb./acre) 

                     Tall fescue       200 (4-5 lb./1,000 ft2) 

 

 

Nurse Plants:  Between May 1 and August 15 add 15 lb./acre Sudangrass or 10 lb./acre German millet.  

Before May 1, or after August 15, add 40 lb./acre rye (grain). 

 

 

Seeding Dates: 

 

   Best:  Aug. 25 - Oct. 

   Possible: Feb. - April 15 

 

Avoid seeding from November to January.  If seeding must be done at this time, add 40 lb./acre rye 

grain and use a channel lining that offers maximum protection. 

 

 

Soil Amendments:  Apply lime and fertilizer according to soil tests, or apply 4,000 lb./acre ground 

agricultural limestone and 1,000 lb./acre 10-10-10 fertilizer.  Operate tillage equipment across the 

waterway. 

 

 

Mulch:  Use jute, excelsior matting, or other effective channel lining, material to cover the bottom of 

channels and ditches, and staple securely.  The lining should extend above the highest calculated depth 

of flow.  On channel side slopes above this height, and in drainages not requiring temporary linings, 

apply 4,000 lb./acre grain straw and anchor straw by stapling netting over the top. 

 

Mulch and anchoring materials must not be allowed to wash down slopes where they can clog drainage 

devices. 

 

 

Maintenance:  Inspect and repair mulch frequently.  Refertilize in late winter of the following year; use 

soil tests or apply 150 lb./acre 10-10-10.  Mow regularly to a height of 2-4 inches. 
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 TABLE VI 

 

SEEDING FOR: 

GRASS-LINED CHANNELS; COASTAL PLAIN, 

LOWER PIEDMONT, AND DRY SOILS IN THE 

CENTRAL PIEDMONT 

 

 

 

Seeding Mixture: 

 

    Species               Rate (lb./acre) 

   Common Bermudagrass    40-80 (1-2 lb./1,000 ft2) 

 

 

 

Seeding Dates: 

 

   Coastal Plain:  April    - July 

   Piedmont:  April 15 - June 30 

 

 

 

Soil Amendments:  Apply lime and fertilizer according to soil tests, or apply 3,000 lb./acre ground 

agricultural limestone and 500 lb./acre 10-10-10 fertilizer. 

 

 

 

Mulch:  Use jute, excelsior matting, or other effective channel lining, material to cover the bottom of 

channels and ditches, and staple securely.  The lining should extend above the highest calculated depth 

of flow.  On channel side slopes above this height, and in drainages not requiring temporary linings, 

apply 4,000 lb./acre grain straw and anchor straw by stapling netting over the top. 

 

Mulch and anchoring materials must not be allowed to wash down slopes where they can clog drainage 

devices. 

 

 

 

Maintenance:  A minimum of 3 weeks is required for establishment.  Inspect and repair mulch 

frequently.  Refertilize the following April with 50 lb./acre nitrogen. 

 

 

END OF SECTION 25. 
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 SECTION 26 

 CONCRETE FORM WORK 
 

 PART I - GENERAL 

26-1  REQUIREMENTS. 

 

 A. The Contractor shall provide all labor, materials, equipment and services 

necessary for the proper completion of all formwork for cast in place concrete 

work indicated on the drawings and specified herein. 

 

 B. The Contractor shall refer to the drawings for required size and location of cast 

in place concrete members. 

 

26-2  REFERENCE SPECIFICATIONS. 

 

 Unless otherwise altered, amended, supplemented or deleted by "Part II, Products" and 

"Part III, Execution" which follow, all concrete formwork shall conform to the following: 

 

 A. American Concrete Institute Standard ACCI 347, "Recommended Practice for 

Concrete Formwork." 

 

 B. The American Concrete Institute "Specifications for Structural Concrete for 

Buildings," ACI 301-72.  A copy of "Specifications for Structural Concrete for 

Buildings, ACI 301-72, With Selected ACI and ASTM References," ACI Publication 

SP-15, shall be purchased by the Contractor and shall be maintained in good 

condition at the job site at all times during construction.  This reference may be 

purchased from the American Concrete Institute, P.O. Box 4754, Redford 

Station, Detroit, Michigan, 48219.  This reference is referred to hereafter in 

these Specifications as the ACI Specifications. 

 

 C. The American Concrete Institute "Manual of Standard Practice for Detailing 

Reinforced Concrete Structures, "ACI 315-80, hereafter referred to as the ACI 

Detailing Manual. 

 

 D. The Concrete Reinforcing Steel Institute "Manual of Standard Practice," latest 

edition, hereafter referred to as the CRSI Manual. 

 

26-3  SUBMITTALS. 

 

A. Complete erection plans shall be prepared for removable forms in accordance 

with the ACI Detailing Manual, the CRSI Manual, and the Manual of 

Recommended Practice for Concrete Formwork. 

 

B. The review of erection drawings will be for size and arrangement of the 

concrete members.  The Contractor shall verify dimensions and any errors in 

dimensions shown on the erection drawings shall be the responsibility of the 

Contractor. 
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 C. Review by the Engineers shall not be construed as a waiver of construction 

responsibilities unless the Contractor has requested a deviation from the 

Contract Documents in writing and the Engineers have granted such deviation in 

writing.  Fabrication or delivery of materials prior to review of submittals shall be 

entirely at the risk of the Contractor. 

 

 PART II - PRODUCTS 

26-4  MATERIALS. 

 

 A. Removable Metal Pan Forms:  Unless otherwise noted, the metal pan joists shall 

be constructed in accordance with the "Code of Standard Practice for the Use of 

Removable Forms for Concrete Joist Floor and Roof Construction," of the CRSI 

Manual.  It is essential to the load capacity of concrete joists that the 

dimensions for all standard and special filler forms be in accordance with the 

"Standard Dimensions of Forms for One-Way Joist Construction" of the U. S. 

Department of Commerce Simplified Practice Recommendation R87-32. 

 

  1.   Longform Type - Where concrete joists will be permanently exposed to 

view (see drawings), the joist forms shall be of the "long form" type 

constructed to the full length of each segment of joists between 

distribution ribs or beams.  End closures may be of the removable type or 

may be permanently attached to the forms. 

 

  2. Standard Type - Where concrete joists will be concealed by ceiling 

construction, and in mechanical equipment rooms, the joist forms shall 

be "standard" type.  End closures and laps shall be sufficiently tight to 

prevent the leakage of concrete. 

 

  3. Removable metal pan forms shall be new, or practically so.  Forms 

displaying excessive dents, holes or other signs of excessive use or 

abuse shall not be used.  Forms shall be cleaned and properly oiled 

before each use. 

 

  4. Special width filler forms shall be used to fill in odd spaces.  Openings 

and ends shall be properly headed. 

 

  5. Products of equivalent quality and dimensions constructed of molded 

fiber, reinforced fiberglass or plastic may be used in lieu of steel forms, at 

the option of the Contractor. 

 

 B. Forms for As-Cast Architectural Concrete:  Concrete to be left permanently 

exposed to view shall be considered "As-Cast Architectural Finishes" and shall 

conform to the requirements of Chapter 13 of the ACI Specifications. 

 

 C. Forms for Pile Caps and Grade Beams:  Earth cuts shall not be used to form 

vertical surfaces for pile caps, grade beams and other vertical concrete surfaces 

in contact with earth.  These surfaces shall be formed with wood or metal 

forming materials to the required dimensions. 
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 D. Forms for Footings:  Earth cuts may be used for forms for vertical surfaces for  

footings where the workmanship and soil permit accurate excavation to size and  

shape shown on the drawings.  Sloping sides, rounded corners and irregular 

bottoms will not be accepted.  Where these requirements cannot be met, form 

the vertical surfaces with wood or metal forming materials to the required 

dimensions. 

 

 E. Grade Stakes:  Where earth cuts are used for forms, the footing excavations 

shall be provided with grade stakes set to correct elevations prior to ordering 

concrete.  Grade stakes shall be #3 or larger steel bars, may be new or scrap 

material and may remain in the concrete. 

 

 F. Wood Forms:  Wood forming materials shall conform to the requirements of 

Chapter 4 of the ACI Specifications. 

 

 G. Corrugated Steel Sheet Forms:  The Contractor shall furnish and install 

galvanized corrugated steel sheet forms for all concrete slabs over joist beams, 

as shown on the drawings and directed by the Engineers.  The steel sheet forms 

shall be corrugated form low temper, low carbon, cold reduced steel with a 

minimum yield strength of 95,000 psi by 0.1% offset method to a nominal 

corrugation pattern of 2-3/8" x 9/16".  Sheets shall be galvanized conforming to 

ASTM Specification A446-60T, Grade E steel, 1.25 oz. per square foot coating 

class.  Minimum physical properties shall be as follows: 

 

   DESCRIPTION    CHARACTERISTICS 

  Weight-galvanized per cover width  0.88 lbs./sq. ft. 

  Moment of Inertia per foot width  0.010 inches 4 

  Section of modulus per foot width   0.036 inches 3 

  Corrugation (pitch x depth)   2-3/8" x 9/16" 

  Nominal cover width    24 inches 

  Nominal overall width    25-1/16 inches 

 

26-5  DESIGN OF FORMS. 

 

 Forms shall conform to shapes, lines and dimensions of the members as called for on 

the drawings, and shall be sufficiently tight to prevent leakage of mortar.  They shall be properly 

braced or tied together so as to maintain position and shape. 

 

26-6  FORMS COATINGS. 

 

 Provide commercial formulation form coating compounds that will not bond with, stain 

nor adversely affect concrete surfaces, and will no impair subsequent treatment of concrete 

surfaces requiring bond or adhesion, not impede the wetting of surfaces to be cured with water 

or curing compounds. 

 

26-7  TIGHTENING FORMS. 

  

 Immediately prior to the commencement of concrete placement all joints in the 

formwork shall be tightened to prevent the leakage of concrete. 
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26-8  ERECTION CORRUGATED STEEL SHEET FORMS. 

 

 A. The corrugated sheet steel forms shall be placed with corrugation edges up and 

with corrugations perpendicular to supports.  Sheet shall be placed end-to-end 

along one side of the building.  Adjacent rows will be placed in like manner, side 

lapping one corrugation with previously placed row.  End laps shall always occur 

over supporting joists, beams or purlins and should be centered over the 

support.  Minimum end lap is 2" for welded attachment shall not extend beyond 

edge of support flange.  Sheets shall be attached to supports by plug welding 

through curbed washers to supporting top chords. 

 

 B. The welded attachments shall have the following minimum welding 

requirements: 

 

  1. End Laps - Weld top sheets in the valley of the side lap through four (4) 

sheet thicknesses and again at the middle of the sheet. 

 

  2. Intermediate Supports - Weld in X pattern; that is, weld in valley of side 

lap on every other joist and in the valley of the center corrugation of the 

remaining joist. 

 

26-9  REMOVAL OF FORMS. 

 

 A. Formwork for joists, slabs, beams and other parts supporting the weight of 

concrete, shall remain in place until the concrete has reached its specified 28-

day strength, but in no case less than 14 days.  Other formwork may be removed 

in accordance with "Recommended Practice for Concrete Formwork," ACI 347-

78, unless otherwise specified in these specifications. 

 

 B. Forms shall be removed in such a manner as to ensure the complete safety of 

the structure.  Where the structure is supported on shores, the removable floor 

forms, beams and girder sides, and column and similar vertical forms may be 

removed after 48 hours, providing the concrete will not be injured. 

 

26-10  REUSE OF FORMS. 

 

 Clean and repair surfaces of forms to be reused in the work.  Split, frayed, delaminated 

or otherwise damaged form facing material will not be acceptable.  Apply new form coating 

compound material to concrete contact surfaces as specified for new formwork.  

 

 When forms are extended for successive concrete placement, thoroughly clean 

surfaces, remove fins and laitance and tighten forms to close all joints.  Align and secure joints 

to avoid offsets.  Do not use "patched" forms for exposed concrete surfaces, except as 

acceptable to the Engineers. 

 

END OF SECTION 26. 
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 SECTION 27 

 CONCRETE REINFORCEMENT 

 

 PART I - GENERAL 

27-1  REQUIREMENTS. 

 

 A. The Contractor shall provide all labor, materials, equipment and services necessary for 

the proper completion of all reinforcement for cast in place concrete work indicated on 

the drawings and specified herein. 

 

 B. The Contractor shall refer to the drawings for required size, type and location of 

concrete reinforcement. 

 

27-2  REFERENCE SPECIFICATIONS. 

 

 A. Unless otherwise altered, amended, supplemented or deleted by Part II - Products and 

Part III - Execution, which follow, all reinforcement for concrete work shall conform to the 

following: 

 

 B. The American Concrete Institute "Specifications for Structural Concrete for Buildings," 

ACI 301-72.  A copy of "Specifications for Structural Concrete for Buildings, ACI 301-72, 

with Selected ACI and ASTM References," ACI Publication SP-15, shall be purchased by 

the Contractor and shall be maintained in good condition at the job site at all times 

during construction.  This reference may be purchased from the American Concrete 

Institute, P. O. Box 4754, Redford Station, Detroit, Michigan 48219.  This reference is 

referred to hereafter in these Specifications as the ACI Specifications. 

 

 C. The American Concrete Institute "Manual of Standard Practice for Detailing Reinforced 

Concrete Structures," ACI 315-80, hereafter referred to as the ACI Detailing Manual. 

 

 D. The Concrete Reinforcing Steel Institute "Manual of Standard Practice," latest edition, 

hereafter referred to as the CRSI Manual. 

 

27-3  QUALIFICATIONS. 

  

 A. Reinforcing Steel Fabricator: 

 

  1. The fabricator shall have not less than 5 years experience in the fabrication of 

reinforcing steel and shall have previously fabricated not less than 5 projects 

similar in scope to this project. 

 

  2. When directed by the Engineers, the fabricator shall submit a written description 

of fabrication ability including facilities, personnel and list of similar completed 

projects.   

 

 B. Reinforcing Steel Erector: 

 

  1. The erector shall have not less than 3 years experience in the erection of 

reinforcing steel and shall have previously erected not less than 3 projects 

similar in scope to this project. 
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  2. When directed by the Engineers, the erector shall submit a written description of 

reinforcing steel erection ability including equipment, personnel and a list of 

similar completed projects. 

 

27-4  SUBMITTALS. 

 

 A. Shop and Erection Drawings: 

 

  1. Complete shop and erection drawings shall be prepared for reinforcement in 

accordance with the ACI Detailing Manual and the CRSI Manual.  Erection 

drawings shall show sufficient detail to illustrate the reinforcing steel erection 

procedure, including placement of accessories. 

 

  2. Preliminary and final erection drawings shall be submitted to the Engineers for 

their approval before any reinforcement may be placed. 

 

  3. The review of shop and erection drawings will be for size and arrangement of 

the reinforcement.  The Contractor shall verify quantities and dimensions and 

any errors shown on the shop and erection drawings shall be the responsibility 

of the Contractor. 

 

 B. Certifications of Materials:  Furnish to the Engineers for review the following: 

 

  1. Certified mill test reports of ladle analysis, tensile properties and bend tests of 

each grade of steel from which reinforcement is fabricated. 

 

  2. Certificates of conformance of stainless steel accessories. 

 

 C. Review:  Review by the Engineers shall not be construed as a waiver of construction 

responsibilities unless the Contractor has requested a deviation from the specifications 

in writing and the Engineers have granted such deviation in writing.  Fabrication or 

delivery of materials prior to the review of the shop and erection drawings shall be 

entirely at the risk of the Contractor. 

 

27-5  PRODUCT HANDLING. 

 

 A. Reinforcement shall not be carelessly unloaded from delivery vehicles in such a manner 

as to alter the configuration of the individual pieces. 

 

 B. Reinforcement shall be stored in an orderly manner to avoid mixing bars of different 

marks. 

 

 C. Reinforcement and accessories which are stored at the project site shall 

be at least 2' above the ground on platforms, skids or other supports, and be covered to 

protect it from the weather.  It shall be free from oil, mud, dirt or excessive corrosion 

when placed in the formwork. 
 

 D. Accessories and other packaged materials shall be stored in their original unbroken 

package until ready for use in the work. 
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 PART II - PRODUCTS 

 

 

27-6  MATERIALS. 

 

 A. Metal Reinforcement: 

 

  1. All reinforcing bars shall be deformed and shall conform to one of the following: 

 

   a. Specifications for Billet-Steel Bars for Concrete Reinforcement, ASTM 

A615, Grade 40. 

 

   b. Specifications for Deformed Billet-Steel Bars for Concrete 

Reinforcement, ASTM A615, Grade 60. 

 

   c. Specifications for Deformed Billet-Steel Bars for Concrete 

Reinforcement, ASTM A615, Grade 75. 

 

   d. Specifications for Minimum Requirements for Deformations of 

Deformed Steel Bars for Concrete Reinforcement (ASTM A408). 

 

   e. Specifications for Special Large-Size Deformed Billet-Steel Bars for 

Concrete Reinforcement (ASTM A408). 

 

   f. Bar and rod mats for concrete reinforcement shall conform to 

Specifications for Fabricated Steel Bar or Rod Mats for Concrete 

Reinforcement (ASTM A184). 

 

   g. Wire for concrete reinforcement shall conform to Specifications for Cold-

Drawn Steel Wire for Concrete Reinforcement (ASTM A82). 

 

  2. Welded wire fabric for concrete reinforcement shall conform to Specifications 

for Welded Steel Wire Fabric for Concrete Reinforcement (ASTM A185) except 

that the weld shear strength requirement shall be extended to include a wire 

size differential up to and including six gauges. 

 

3. The clear distance between parallel bars shall be not less than the nominal 

diameter of the bar, 1 1/3 times the maximum size of the coarse aggregate, nor 

less than 1". 

 

4. Structural steel shall conform to Specifications for the Design, Fabrication and 

Erection of Structural Steel for Buildings of the American Institute for Steel 

Construction adopted April 17, 1963, as amended to date. 

 

  5. Steel pipe for concrete-filled pipe columns shall conform to Grade B of 

Specifications for Welded and Seamless Steel Pipe (ASTM A53). 

 

  6. Cast iron pipe for composite columns shall conform to Specifications for Cast 

Iron Pressure Pipe (ASTM A377). 
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 B. Metal Accessories: 

 

  1. High chairs with sand plates (HCP) shall be used to support reinforcing steel in 

footings and other members in contact with the earth.  Wire shall not be less 

than #4 and plate shall not be less than 20 gauge.  HCP shall be constructed 

with one, approximately square, sand plate. 

 

  2. CRSI "Class E, Special Stainless" bar supports shall be provided to support all 

reinforcing steel in members to be left permanently exposed to view.  Such 

supports shall be constructed of stainless steel containing not less than 16% 

chromium. 

 

  3. CRSI "Class A, Bright Basic" bar supports shall be provided to support 

reinforcing steel for all other concrete members. 

 

 

 PART III - EXECUTION 

 

 

27-7  PLACING REINFORCEMENT. 

 

 Metal reinforcement shall be accurately placed according to the drawings and adequately 

secured in position by concrete, metal or other approved chairs, spacers or ties. 

 

27-8  CLEANING AND BENDING. 

 

 At the time concrete is placed, metal reinforcement shall be free from rust, scale or other 

coatings that will destroy or reduce the bond.  All bars shall be bent cold, unless otherwise permitted by 

the Engineers.  No bars partially embedded in concrete shall be field bent except as shown on drawings 

or as specifically permitted by the Engineers. 

 

27-9  SPLICES IN REINFORCEMENT. 

 

 A.  Welded wire fabric shall be considered as load carrying reinforcement and shall be 

lapped in accordance with 505(b) of the ACI Specifications, except at slabs on grade, 

which shall be considered as nonload carrying and shall be lapped in accordance with 

505(c) of the ACI Specifications. 

 

 B. No splices of reinforcement shall be made except as shown on the drawings, as 

specified, or as authorized by the Engineers.  All welding shall conform to the American 

Welding Society's Recommended Practices for Welding Reinforcing Steel, Metal Inserts 

and Connections in Reinforced Concrete Construction (AWS-D-12.1), unless otherwise 

authorized by the Engineers.  Where lapped splices are used the minimum amount of 

lap shall be not less than 40 bar diameters. 

 

 

END OF SECTION 27. 
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 SECTION 28 

 CONCRETE - GENERAL 
 

 

 PART I - GENERAL 

 

28-1  REQUIREMENTS. 

 

 A. The Contractor shall furnish all labor, materials, tools, equipment and all else 

required to construct the concrete work, test and place the structures into 

satisfactory operation as required by the drawings, these Specifications, and the 

Engineers' requirements under them. 

 

 B. All concrete shall be composed of Portland cement, fine and coarse aggregate 

and water proportionally mixed. 

 

 C. All concrete shall be mixed, tested, transported, formed, placed, vibrated, 

finished and cured as shown on the drawings and as hereinafter specified. 

 

28-2  REFERENCE SPECIFICATIONS. 

 

 Unless otherwise altered, amended, supplemented or deleted by "Part II - Products," 

and "Part III - Execution," which follow, all concrete work shall conform to the American 

Concrete Institute "Specifications for Structural Concrete for Buildings," ACI 301-66.  A copy of 

"Specifications for Structural Concrete for Buildings, ACI 301-66, with Selected ACI and ASTM 

References," ACI Publication SP-15, shall be purchased by the Contractor and shall be 

maintained in good condition at the job site at all times during construction.  This reference 

may be purchased from the American Concrete Institute, P. O. Box 4754, Redford Station, 

Detroit, Michigan, 48219.  This reference is referred to hereafter in these Specifications as the 

ACI Specifications. 

 

28-3  TESTING. 

 

 The Contractor shall be responsible for all testing of concrete.  He shall be responsible 

for preparing, transporting, storing, curing, testing and reporting test sample cylinders for 

compressive strength.  He shall also perform slump tests when required by the Engineers.  All 

tests and the manner in which they are conducted shall be satisfactory to the Engineers.  The 

testing laboratory shall be satisfactory to the Engineers.    

 

 A. SLUMP TEST AND AIR ENTRAINMENT TEST OF PORTLAND CEMENT CONCRETE: 

 

  1. Test specimen shall be formed in a standard 16-gauge, galvanized metal 

slump cone 12" in height, as described by ASTM C143-52. 

 

  2. Air entrainment test shall conform to ASTM C-175 and C-595. 
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 B. SAMPLING: 

 

  1. Samples of concrete for test specimens shall be taken at the mixer, or 

from the truck mixer in the case of ready-mixed and transit-mixed 

concrete, during discharge.  Obtain such samples by passing a 

receptacle completely through the stream of concrete, at three or more 

regular intervals throughout the discharge of the entire batch except that 

samples shall not be taken at the beginning or end of discharge.  The 

sample shall then be transported in a wheelbarrow or some other 

suitable conveyance to the place of molding. 

 

  2. Mix the specimen with a shovel until the specimen is uniform in 

appearance.  Note location of batch where the sample is taken for future 

reference. 

 

 C. MOLDING: 

 

  1. Dampen the cone and place it on a flat, moist, nonabsorbent surface.  

From the sample, immediately fill the cone in three layers, each 

approximately 1/3 of the volume of the cone.  In placing, move the scoop 

around the top edge of the cone in order to insure symmetrical 

distribution of the concrete.  Rod each layer with 25 strokes of a 5/8" 

standard rod.  (See equipment list.) 

 

  2. Distribute the strokes across the cross section of the cone, penetrating 

the underlying layer.  Rod the bottom layer throughout its depth.  After 

the top layer has been rodded, strike off surface of the concrete with a 

trowel so that the cone is exactly filled.  Remove the cone by raising it 

carefully in a vertical direction.  The slump shall then be measured by 

determining the difference between the height of the cone and the 

height of the specimen. 

 

 D. PREPARATION OF STORAGE OF CONCRETE TEST CYLINDERS IN THE FIELD 

(Reference ASTM C31-57; ASTM C172-54): 

 

  1. Sampling: 

 

   a. The sampling shall be representative of the batch.  (The word 

batch as here employed shall be understood to refer to one day's 

pour rather than the contents of one mixer load.)  It shall consist 

of portions from different points in the batch.  A sample shall be 

taken for each fifty (50) C.Y. or portion thereof of each pour. 

 

   b. When taken from truck mixers or agitators, the samples shall be 

taken in three or more regular increments throughout the 

discharge of the entire batch. 

 

   c. The composite sample shall be mixed with a shovel sufficiently to 

insure homogeneity & immediately molded into test specimens. 
28-2 Concrete - General 28-2 

73 of 273



   d. The place of molding shall be such that the cylinders will not have 

to be moved during the first 24 hours.  Molding shall be done on 

a platform or some other firm, level base not subject to vibration. 

 

  2. Size of Specimens:  Cylinders shall be 6" in diameter and 12" deep.  The 

mold shall be metal or other nonabsorptive material such as paraffined 

cardboard.  If a metal mold is used it must have a  machined base which 

can be secured to the mold and be watertight. 

 

  3. Molding:  Place the concrete into the mold in three layers of 

approximately equal volume.  Move the scoop around the top edge in 

placing in order to achieve symmetrical distribution of the concrete.  

Distribute the concrete further by a circular motion of the tamping rod.  

Rod each layer with 25 strokes of a 5/8" diameter standard rod.  (See 

equipment list.)  Distribute strokes uniformly over the cross section of the 

mold, penetrating into the immediate underlying layer.  Bottom layer shall 

be rodded throughout its depth.  Where voids are left by the tamping rod, 

tap sides of the mold to close the voids.  After the top layer has been 

rodded, strike off the surface of the concrete with a trowel and cover with 

a glass or metal plate to prevent evaporation.  Mark number and date on 

top of cylinder with a nail or similar object. 

 

  4. Curing:   

 

   a. Test specimens shall be removed from the molds at the end of 24 

hours and stored in a location such that they will be protected 

from damage.  At the end of 48 hours they shall be moved to the 

laboratory where they shall be placed in a moist room or in a lime 

saturated water bath until time for testing.  The temperature of 

the moist room or water bath must be controlled between the 

limits of 60 F. and 80 F.  All other conditions of curing shall 

conform to Paragraph 7(c) ASTM C31-57.  The test specimens 

cured as above specified shall be the ones used for the standard 

7-day and 28-day reports. 

 

   b. Should the Contractor desire to remove shoring and forms before 

the time stipulated in the Specifications and to subject the 

concrete to loads of any kind, he will be required to provide an 

extra set of test cylinders for testing at an agreed upon time to 

determine whether the structure has actually acquired sufficient 

strength to carry the loads.  These test cylinders shall receive, 

insofar as practicable, the same protection that they represent, 

and shall be stored on the site.  They shall be moved to the 

laboratory not more than two days prior to the date of testing. 
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  5. Shipping Instructions:  When cylinders are moved to a laboratory they 

shall be packed in boxes having inside dimensions of 7" x 21" x 13" to 

contain three cylinders.  The box shall be made of 1/2" plywood with a 

separation partition between the cylinders and equipped with a hinged 

lid, hasp and carrying handle.  The cylinders shall be packed completely 

with excelsior, straw or sawdust and kept damp.  In the top of the box, 

place a list showing the data listed in Paragraph 1 of "Data to be 

Reported."  Fasten the lid securely and tag with a shipping ticket. 

 

 E. EQUIPMENT TO BE FURNISHED BY CONTRACTOR FOR CONCRETE TESTING: 

 

  1. Slump Cone. 

 

  2. Platform. 

 

  3. Concrete molds for cylinders, including machined base if metal molds are 

used. 

 

  4. 5/8" round smooth rod approximately 24" long, one end rounded to a 

hemispherical tip diameter that is 5/8". 

 

  5. Shovel and wheelbarrow for sampling and transporting of samples. 

 

  6. Metal or glass covers for protecting cylinders. 

 

  7. Small scoop for use in filling slump cone and cylinder molds. 

 

 F. DATA TO BE REPORTED: 

 

  1. The following data shall be reported by the Contractor to the testing 

laboratory for each group of cylinders. 

 

   a. Mix, including amounts and brands of materials used. 

 

   b. Specified 28-day compressive strength. 

 

   c. Atmospheric temperature at time of pour. 

 

   d. Slump. 

 

   e. Type and amount of admixtures used. 

 

   f. Location of concrete in the structure.  (In sufficient detail to 

definitely identify the pour at any later date.) 
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  2. The following data shall be reported by the laboratory to the Engineers 

and to the Contractor. 

 

   a. Data listed in Paragraph 1, above. 

 

   b. Unit weight of the cylinder (lbs./cubic foot). 

 

   c. Type of break. 

 

   d. Percentage of aggregate broken. 

 

   e. Breaking load (lbs.). 

 

   f. Breaking stress (lbs./square inch). 

 

28-4  QUALIFICATIONS. 

 

 A. CONCRETE PRODUCER: 

 

  1. The concrete producer shall have not less than 5 years experience in the 

production of structural concrete and shall have previously supplied 

concrete for not less than 5 projects similar in scope to this project. 

 

  2. All concrete mixers, stationary or transit-mix, shall be equipped with 

revolution counters in proper working order. 

 

  3. When directed by the Engineers, the concrete producer shall submit a 

written description of production ability, including facilities, personnel 

and list of similar completed projects. 

 

 B. TESTING AGENCY:  The testing agency shall provide evidence to the Engineers 

that an inspection of its facilities within the previous 24 months was made by 

the Cement and Concrete Reference Laboratory of the National Bureau of 

Standards and that any deficiencies noted in the report of that inspection have 

been corrected. 

 

28-5  SUBMITTALS. 

 

 A. For review, the Contractor shall prepare and submit to the Engineers data for the 

following items specified in this Section: 

 

 B. Concrete mix designs. 

 

 C. Certificates of analysis for concrete aggregates. 

 

 D. Cement mill reports. 
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 E. Proposed method of concrete curing and trade names of proposed curing 

methods. 

  

 F. Trade names of other proprietary items if different than those specified. 

 

 G. Trade name and physical data of proposed nonslip aggregate. 

 

28-6  PRODUCT HANDLING. 

  

 A. Revolution counters shall be in operation for all concrete discharged for use on 

this project. 

 

 B. All concrete shall be discharged from the mixer within one hour after the 

introduction of water into the mix or before the drum has been revolved 300 

revolutions, whichever comes first.  To insure mixing at the job site, the drum 

must be revolved 20 revolutions at mixing speed just before pouring. 

 

 

 

 PART II - PRODUCTS 

 

28-7  CLASS OF CONCRETE. 

 

 Unless otherwise provided herein, or noted on the drawings, all structural concrete used 

in this project shall be Class "D" concrete having a minimum compressive strength of not less 

than 3,000 pounds per square inch at 28 days and all plain concrete shall be Class "F" having 

a minimum compressive strength of not less than 2,500 pounds per square inch at 28 days. 

 

28-8  MATERIALS. 

 

 Unless otherwise provided herein, noted on drawings or approved in writing by the 

Engineers, all material used in concrete work shall conform to the following specifications. 

 

 A. CEMENT: 

 

  1. Portland cement shall conform to Specifications for Portland Cement 

ASTM C-150 and shall be Type I. 

 

  2. When high early strength concrete is called for, use Type III. 

 

 B. ADMIXTURES: 

 

  1. Except as noted on the drawings, all structural and plain concrete to be 

used on this project shall contain an approved air entraining agent 

conforming to "Specifications for Air Entraining Admixtures for Concrete" 

(ASTM C-260).  The admixture shall be used and dispensed according to 

the recommendations of the manufacturer. 
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2. Except as noted on the drawings, all structural and plain concrete to be 

used on this project shall contain an approved water-reducing 

admixture.  The water-reducing admixture shall be composed 

essentially of water soluble reacting products of an amine and an 

organic acid or a hydroxylated polymer, and shall not contain 

lignosulfonic acid, its derivatives or calcium chloride.  The admixture 

shall be supplied in liquid, ready-to-use form and shall be used and 

dispensed according to the recommendations of the manufacturer.  

The water reducing admixture shall meet the performance 

requirements of ASTM C-494, "Standard Specifications for Chemical 

Admixtures for Concrete." 

 

  3. Due to special construction conditions, the Contractor 

may request permission from the Engineers to use a retarding agent in his 

concrete.  Such request shall be made in writing and approval received from 

the Engineers in writing before any retarding agents are used.  Such approval 

shall not relieve the Contractor from any responsibility under the Contract.  

The retarding admixture shall be composed essentially of a complex amine 

salts of hydroxylated carboxylic acid or a hydroxylated polymer and shall not 

contain lignosulfonic acid, its derivatives or calcium chloride.  The admixture 

shall be supplied in liquid, ready-to-use form and shall be used and dispensed 

according to the recommendations of the manufacturer. 

 

  4. Other admixtures, if approved by the Engineers, shall conform to 

appropriate ASTM Standards. 

 

 C. AGGREGATES: 

 

  1. Concrete aggregates shall conform to Specifications for Concrete 

Aggregates (ASTM C-33).  Aggregates failing to meet these requirements 

but producing concrete of required quality as shown by special test or 

actual service may be used where authorized by the Engineers.  (See 

Table 1, Grading of Fine and Coarse Aggregate for Concrete.) 

 

  2. The maximum size of the aggregate shall be not larger than 1/5 of the 

narrowest dimension between sides of the forms within which the 

concrete is to be cast nor larger than 3/4 of the minimum clear spacing 

between reinforcing bars, or between reinforcing bars and forms.  For 

unreinforced slabs, the maximum size of aggregate shall not be larger 

than 1/3 of the slab thickness. 

 

 D. MIXING WATER:  Preferably, water used in mixing concrete shall be fresh, clean 

and potable.  Nonpotable water may be used if mortar cubes made with the 

water in question have 7 and 28-day strengths equal to those of companion 

specimens in which potable water was used. 
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28-9  CONCRETE QUALITY. 

 

 A. ALLOWABLE STRESSES:  The allowable stresses for the design of the structures 

are based on the specified 28-day compressive strength of the concrete, or on 

the specified compressive strength at the earlier age on which the concrete may 

be expected to receive its full load.  The strength of concrete, at 28 days, for 

which all parts of the structures were designed, unless shown otherwise on the 

drawings, is 3,000 psi. 

 

 B. WATER-CEMENT RATIO:  The proportioning of materials shall be based on 

requirements for a plastic and workable mix.  When no preliminary tests of the 

materials to be used are made, the water-cement ratio shall not exceed, nor 

shall the cement content be less than that given in Table 2 for the class of 

concrete specified.  The water in the aggregate must be included in the quantity 

specified and subtracted from the amount added to the mixture.  It shall be 

measured by methods satisfactory to the Engineers which will give results within 

one (1) pound for each one hundred (100) pounds of aggregate.  Moisture 

determination shall be made on representative samples at least once each day 

and at such other times as the appearance of the aggregate of the mixed 

concrete indicates a change in moisture content. 

 

 C. PROPORTIONS FOR CONCRETE MIX:  The determination of the proportions of 

cement, aggregate and water to attain the required strengths shall be made by 

one of the following methods: 

 

  1. Method 1 - Without Preliminary Tests:  When no preliminary strength 

tests of the concrete to be used are made, the water cement ratio shall 

not exceed the values in Table 2. 

 

  2. Method 2 - With Preliminary Tests and/or Field Data:  Water cement 

ratios other than those shown in Table 2 may be used when the strength 

of the concrete is to be established by tests.  Test specimens shall be 

made before beginning operations, using the consistencies suitable for 

the work and in accordance with ASTM Method of Making and Curing 

Concrete Compression and Flexure Test Specimens in the Laboratory 

(ASTM C-192).  Tests shall be conducted according to ASTM Method of 

Test for Compressive Strength of Molded Concrete Cylinders (ASTM C-

39).  A curve shall be established to represent the relationship between 

the water cement ratio and the minimum 28-day compressive strength or 

earlier strength at which the concrete is to receive its full working load.  

The range of values on the curve shall include all the compressive 

strengths called for on the drawings.  The curve shall be established by at 

least three points, each point denoting average values from at least four 

test specimens.  The water cement ratio shall correspond to a strength 

sufficiently high as to ensure that none of the strength tests shall have 

values less than the specified strength.  Method 3-ACI 318-71 coefficient 

of variation report with appropriate over design. 
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 D. CONCRETE CONSISTENCY:  The proportions of the concrete shall produce a 

mixture that will work readily, with the placement method used, into the corners 

and angles of the forms and around reinforcement.  Segregation of materials in 

the mixture shall not be permitted nor the collection of excess free water on the 

surface. 

 

28-10  CONCRETE TOPPINGS. 

 

 A. FLOOR TOPPING:  The floor topping indicated on the drawings shall be 

proportioned in accordance with Paragraph 1140 (f), "Two-Course Heavy-Duty 

Topping (deferred placement)" of the ACI Specifications. 

 

 B. ROOF TOPPING:  The roof topping indicated on the drawings shall be 

proportioned to produce a minimum compressive strength of 3,000 psi at 28 

days, and shall be of a consistency to permit placement to the slopes required 

for drainage of the roof. 

 

28-11  EXPANSION JOINT FILLER FOR 1/2" EXPANSION JOINT W/O WATERSTOPS. 

 

 Use bituminous impregnated, preformed type conforming to ASTM D-994.  Provide joint 

filler between all horizontal concrete surfaces and vertical surfaces, unless otherwise noted on 

the drawings.  Joints shall be sealed with 3/4" depth of sealer acceptable to the Engineer. 

 

28-12  DUSTPROOFING HARDENER. 

 

 A. For all interior concrete floor surfaces to be left permanently exposed to view, 

apply a two-coat treatment of "Clearbond" manufactured by Guardian Chemical 

Company, "Lapidolith" manufactured by A. C. Horn Co., or equal.  Remove all 

foreign materials, including mortar, paint, etc., to prevent any foreign materials 

from showing through the finished surface. 

 

 B. One coat shall be applied upon completion of curing of the slab and one coat 

applied after final painting and other finishes are complete.  The final result shall 

be a transparent appearance which, when subjected to an abrasion test made 

with a stiff wire brush, shall not dust but shall polish without showing abrasion. 

 

28-13  CONCRETE CURING 

 

 Use Opeic Poly (5 mils thick or greater) or curing paper, as directed by the Engineer. 

 

 Where curing paper is selected for final curing of flatwork, Sisalkraft "Orange Label," 

Ludlow Papers, Inc., "Scuf-Champ," "Glas-Kraft" Grade A, or equivalent concrete curing paper 

conforming to ASTM C-171, Type I, shall be used. 

 

28-14  MEMBRANE-FORMING CURING COMPOUND. 

 

 Liquid membrane-forming curing compounds shall be wax free resin type capable of 

retaining 95% of the moisture for the specified curing period and shall conform to ASTM C-309, 

Type I, and shall contain a red fugitive dye.  Curing compound applied to surfaces to be   
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left permanently exposed to view shall not cause permanent discoloration or otherwise 

adversely affect the appearance of these surfaces.  Curing compounds shall not be used on 

surfaces to receive hardeners or other finishes. 

 

28-15  NONSHRINK GROUT. 

 

 A. All column base plates and all equipment base plates shall be grouted with 

nonshrink grout, whether called for or not on the drawings. 

 

 B. Nonshrink grout used for grouting column base plates and equipment base 

plates shall be non-catalyzed metallic aggregate grout capable of developing full 

strength without vertical confinement, and requiring no cutting or capping of 

shoulders.  It also shall be used at a self-leveling (fluid) consistency. 

 

 C. If nonmetallic nonshrink grout is required by the Engineers for special 

applications, it must be capable of developing full strength without vertical 

confinement and require no cutting or capping of shoulders.  It also shall be 

used at a self-leveling (fluid) consistency. 

 

28-16  NONSLIP AGGREGATE: 

 

 Concrete surfaces to receive a "Nonslip Finish" shall receive a "dry shake" application of 

crushed ceramically bonded aluminum oxide abrasive particles.  The material shall be pre-

mixed by the manufacturer and applied as recommended by the manufacturer. 

 

28-17  STONE FILL UNDER SLABS-ON-GRADE. 

 

 A minimum thickness of 4" of N.C. Department of Transportation, Division of Highways 

Standard Size No. 5 stone shall be provided under all slabs on grade within the building lines 

and at other locations noted on the drawings. 

 

28-18  VAPOR BARRIER UNDER SLABS-ON-GRADE. 

 

 "Moistop," manufactured by American Sisalkraft Corporation, "Ply-Bar Plus" 

manufactured by Glas-Kraft, Inc., "Sealtight Premoulded Membrane" by W. R. Meadows, Inc., or 

equal conforming to the requirements of ASTM E-154, shall be provided under all slabs on 

grade within the building lines and at other locations noted on the drawings. 

 

 PART III - EXECUTION 

 

28-19  PREPARATION OF EQUIPMENT. 

  

 A. Before placement, all equipment for mixing and transporting the concrete shall 

be cleaned and all debris and ice shall be removed from the places to be 

occupied by the concrete.  Forms shall be thoroughly wetted (except in freezing 

weather) or oiled, and masonry filler units that will be in contact with concrete 

shall be well drenched (except in freezing weather).  The reinforcement shall be 

thoroughly cleaned of ice, dirt, rust, scale or other coatings. 
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 B. Water shall be removed from place of deposit before concrete is placed unless 

otherwise permitted by the Engineers.  All laitance and other unsound material 

shall be removed from hardened concrete by sand blasting, chipping or wire 

brushing before additional concrete is added. 

 

28-20  INSPECTION. 

 

 After the reinforcing steel is in place and all formwork completed, and at least 24 hours 

before placing concrete, the Contractor shall notify the Engineers that the work is ready for his 

inspection.  The Engineers will then inspect the work.  The Contractor shall have capable men 

on the job who shall assist the Engineers in inspecting the work and who shall make all 

changes in the work required by the Engineers prior to placing concrete.  No concrete shall be 

placed except when the Engineers are on the job and have approved the work and authorized 

the placing of the concrete. 

 

28-21  STORAGE OF MATERIALS. 

 

 Cement and aggregates shall be stored in such a manner as to prevent deterioration or 

intrusion of foreign matter.  Liquid admixtures shall be protected from freezing and from 

settling out of solution.  Any deteriorated or damaged material shall not be used for concrete. 

 

28-22  MIXING. 

 

 A. Ready-mixed concrete shall be mixed and delivered in accordance with 

Specifications for Ready-Mixed Concrete (ASTM C-94). 

 

 B. For job-mixed concrete, the mixer shall be rotated at a speed recommended by 

the manufacturer.  Each batch of one cubic year or less shall be mixed for at 

least one minute after all materials are in the mixer.  The mixing time shall be 

increased 15 seconds for each additional cubic yard or fraction thereof.  The 

entire batch shall be discharged before the mixer is recharged.  If job-mixed 

concrete is used, all equipment and methods of mixing employed must be 

approved by the Engineers. 

 

28-23  CONVEYING. 

 

 A. Concrete shall be conveyed from the mixer to the place of final deposit by 

methods that will prevent separation or loss of materials. 

 

 B. Equipment for chuting, pumping and pneumatically conveying concrete shall be 

of such size and design as to ensure a practically continuous flow of concrete at 

the delivery end without separation of materials. 

 

28-24  PLACING. 

 

A. Concrete shall be deposited as nearly as practicable in its final position to avoid 

segregation due to rehandling or flowing.  Unless approval is granted by the 

Engineers, concrete shall not be dropped more than 3'.  Chutes or "elephant  

 trunks" shall be used to deposit concrete for drops greater than 3'.  The  
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placing of concrete shall be carried on at such a rate that concrete is at all times 

plastic and flows readily into the spaces between the bars.  No concrete that has 

been contaminated by foreign material shall be used, nor shall retempered 

concrete be used unless approved in writing by the Engineers. 

 

 B. When placing is once started, it shall be carried on as a continuous operation 

until placement of the panel or section is completed.  When construction joints 

are necessary, they shall be made in accordance with "Construction and 

Expansion Joints," as hereinafter specified. 

 

 C. All concrete shall be thoroughly consolidated by suitable means during 

placement.  It shall be thoroughly worked around reinforcement and embedded 

fixtures and into the corners of the forms. 

 

28-25  WATERTIGHT STRUCTURES. 

 

 All concrete structures shall be made watertight.  The Contractor shall use all means 

necessary to produce structures that are absolutely watertight against hydraulic pressure both 

from inside and from outside.  Concrete walls, etc. that show seepage or damp spots will not be 

accepted until this condition is corrected.  No waterproofing ingredients shall be added to the 

concrete mix unless approved by the Engineers.  Should contraction cracks occur in the 

concrete work, the Contractor shall make such repairs as necessary to produce a watertight 

structure.  The Contractor shall lap all splice bars in temperature and structural reinforcement 

not less than 40 diameters. 

 

28-26  COLD WEATHER REQUIREMENTS. 

 

 A. Adequate equipment shall be provided for heating concrete materials and 

protecting concrete during freezing or near freezing weather.  No frozen 

materials or materials containing snow or ice shall be used. 

 

 B. All reinforcement, form, fillers and ground with which the concrete is to come in 

contact shall be free from snow and ice.  Whenever the temperature of the 

surrounding air is below 40F, all concrete placed in the forms shall have a 

temperature of 40F or higher after placement.  Adequate means shall be 

provided for maintaining this temperature for 4 days.  When high early strength 

concrete is used, a temperature of at least 45F shall be maintained for 3 days.  

In either case, any additional time necessary to ensure proper curing of the 

concrete shall be provided as directed by the Engineers.  The housing, covering 

or other protection used in connection with curing shall remain in place and 

intact at least 24 hours after the artificial heating is discontinued.  No salt or 

other devices shall be used for the prevention of freezing. 

 

28-27  HOT WEATHER REQUIREMENTS. 

 

A. In hot weather, suitable precautions shall be taken to avoid drying of the 

concrete prior to finishing operations.  Use of windbreaks, sunshades, fog sprays 

or other devices shall be provided as directed by the Engineers. 
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 B. Concrete deposited in hot weather shall not have a placing temperature that will 

cause difficulty from loss of slump, flash set, or cold joints.  Concrete 

temperature shall be less than 90F unless higher temperatures are permitted 

by the Engineers. 

 

28-28  CONDUIT, PIPES, ETC., EMBEDDED IN CONCRETE. 

 

 A. Conduits, pipes, sleeves, etc., with the outside diameter not exceeding 1/3 the 

thickness of concrete and spaced not closer than 3 diameters on center may be 

placed in the center of slabs, walls, beams, columns, etc., unless approved by 

the Engineers.  Concrete covering shall be not less than 1" and preferably 2". 

 

 B. Piping carrying liquid, air, gas, etc., shall be tested immediately prior to placing 

concrete and again after concrete has attained its designed strength. 

 

28-29  CONCRETE PROTECTION FOR REINFORCEMENT. 

 

 A. The reinforcement shall be protected by the thickness of concrete indicated in 

the drawings.  Where not otherwise shown, the thickness of concrete over the 

reinforcement shall be as follows: 

 

  1. Where concrete is deposited against the ground without the use of forms 

- not less than 3". 

  2. Where concrete is exposed to weather or to the ground but placed in 

forms - not less than 2". 

  3. In slabs and walls not exposed to the ground or to the weather - not less 

than 3/4". 

  4. In beams, girders and columns not exposed to the ground or to the 

weather - not less than 1 1/2". 

  5. In all cases - at least equal to the diameter of the bars. 

 

 B. Exposed reinforcing bars intended for bonding with future extensions shall be 

protected from corrosion by concrete or other adequate covering. 

 

28-30  CONSOLIDATION. 

 

A. All concrete shall be consolidated by the use of mechanical vibrators operated 

by experienced workmen under competent supervision.  Supplement vibrating 

by spading and rodding.  No forking or raking shall be permitted.  Vibrators and 

consolidation shall conform to the requirements of ACI-609. 

 

B. Where the drawings require concrete fill to be placed in concrete masonry units, 

cavity walls or other similar locations where proper placement and consolidation 

cannot be made, the concrete may be proportioned with 3/8" maximum 

aggregate size and the maximum slump increased to 8", provided the minimum 

strength requirements are maintained. 
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28-31  GROUTING. 

 

 A. In concrete columns, walls and where conditions impair consolidation of 

concrete, or where reinforcement is congested, the Contractor shall first deposit 

in the forms, batches of grout containing proportions of one part cement to two 

parts of concrete sand with sufficient water for workability to a depth of at least 

3". 

 

 B. The Contractor shall provide nonshrink grout under all column bases and beam 

bearings on masonry or concrete, whether or not called for on the drawings. 

 

28-32  SLABS-ON GRADE WITHIN BUILDING LINES. 

 

 A. Prior to placing reinforcement, the grade shall be prepared, the fill and stone 

base materials compacted and the vapor barrier, keyways, joint material and 

other imbedded items placed as required by the drawings and other Sections of 

the Specifications. 

 

 B. The vapor barrier shall be placed by lapping all edges a minimum of 4" and 

sealing continuously with an approved roofing mastic, waterproof tape or 

equivalent material.  Seal around all piping and other openings through the 

vapor barrier and turn up edges 2" minimum at the walls and other vertical 

surfaces. 

 

 C. Screed chairs or other objects shall not be permitted to damage or penetrate the 

vapor barrier or waterproofing membrane.  Buggy runways shall be used where 

concrete is required to be transported over the vapor barrier or waterproofing 

membrane.  Screeds may be set in mounded concrete in lieu of screed chairs. 

 

28-33  CONSTRUCTION JOINTS AND 1" EXPANSION JOINTS. 

 

A. Joints not indicated on the drawings shall be so made and located as to impair 

least the strength of the structure.  Where a joint is to be made, the surface of 

the concrete shall be thoroughly cleaned and all laitance removed by sweeping 

the top of the joint with a stiff broom just before the concrete becomes 

thoroughly hard.  No such joints shall be made without first obtaining the 

permission of the Engineers in writing. 

 

B. A delay until the concrete is no longer plastic in columns or walls (generally, at 

least 2 hours) must occur before concrete is placed in the beams, girders or 

slabs to be supported.  Beams, girders, brackets, column capitals and haunches 

shall be considered as part of the floor system and shall be placed integrally with 

it. 

 

C. Construction joints in floors shall be located near the middle of the spans of 

slabs, beams or girders.  If a beam intersects a girder at this point, the joint in 

the girder shall be offset a distance equal to twice the beam width and adequate 

shear reinforcement provided. 

 
28-14 Concrete - General 28-14 

85 of 273



D. Provision shall be made at expansion and construction joints to prevent water 

 leakage.  All construction joints shall have a minimum 1/8" by 8" wide steel 

 plate waterstops continuous for the full length of the joint, embedded on each 

 side of the joint as required by the drawings.  When the waterstop exceeds 15" 

 in width, it shall be 3/16" steel plate.  A construction joint keyway shall have a 

 width of at least 1/3 of the wall width.  The ratio of depth to width of a 

 construction joint keyway shall be at least 1/2.  Joints at intersection and at 

 ends of steps shall be welded to form continuous waterstop.  Expansion joints 

 shall have a continuous strip of 3/8" polyvinyl plastic or synthetic rubber (SBR), 

 9" wide, embedded 4" into the concrete on each side of the joint and having a 

 3/4" bulb to form a bellows in the center such as Type 7C as manufactured by 

 Servicised Products Corporation, type SS.7 large "O" as manufactured by Saf-T-

 Grip Specialties or equal. 

 

 E. Each piece of waterstop shall be of maximum practicable length in order that 

the number of end joints will be held to a minimum. 

 

 F. Joints at intersections at ends of pieces shall be made in the manner most 

appropriate to the material being used.  Joints shall develop effective 

watertightness fully equal to that of the continuous waterstop material and shall 

develop not less than 50% of the mechanical strength of the parent section. 

 

 G. In expansion joint construction, in connection with the waterstop, use an 

approved premolded expansion joint filler 1" thick conforming to ASTM D-1752-

67, Type I.  In expansion joint construction, the outermost 1/2" of the joint shall 

be filled with an approved two component polyurethane joint sealing compound 

for horizontal joints.  Caulk vertical joints with an approved nonsag two 

component polysulfide that shall be suitable for use in potable water supplies 

with EPA and State approval.  Expansion joints shall be provided as shown on 

the drawings and as approved by the Engineers. 

 

28-34  PATCHING CONCRETE. 

 A. PATCHING: 

 

  1. If any concrete work is not formed as shown on the drawings or if, for any 

reason, is out of alignment or level or shows a defective surface, it shall 

be considered as not conforming with the intent of these Specifications 

and shall be removed from the job by the Contractor at his expense, 

unless the Engineers grant permission to patch the defective area.  

Permission to patch any such areas shall not be considered a waiver of 

the Engineers' right to require complete removal of the defective work if 

the patching does not, in their opinion, satisfactorily restore the quality 

and appearance of the surface. 

 

2. Immediately after removing forms, all concrete surfaces shall be 

inspected and any poor joints, voids, stone pockets or other defective 

areas permitted by the Engineers to be patched and all the holes shall at 

once be patched before the concrete is thoroughly dry.  Defective areas 

shall be chipped away to a depth of not less than 1" with the edges  
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 perpendicular to the surface.  Such areas are to be patched and a space 

 at least 6" wide entirely surrounding them shall be wetted to prevent 

 absorption of water from the patching mortar.  The defective areas shall 

 be patched with a mortar containing a special bonding agent mixed and 

 applied in accordance with the manufacturer's instructions.  The mortar 

 shall be made of the same material and of the same proportions as used 

 for the concrete except that the coarse aggregate shall be omitted.  The 

 amount of water used in mixing the mortar shall be as little as consistent 

 with the requirements of handling and placing. 

 

  3. The mortar shall be thoroughly compacted into place and screeded off so 

as to leave the patch slightly higher than the surrounding surface.  It shall 

then be left undisturbed for a period of one to two hours to permit initial 

shrinkage before being finally finished.  The patch shall be finished in 

such a manner as to match the adjoining surface. 

 

28-35  PROPRIETARY PATCHES. 

 

 If approved or required, proprietary compounds for adhesion or as patching ingredients 

may be used in lieu of or in addition to the foregoing patching procedures.  Such compounds 

shall be used in accordance with the manufacturer's recommendations. 

 

28-36  FINISHES. 

 

 The finishing of concrete work shall be in accordance with Chapters 10 and 11 of the 

ACI Specifications. 

 

 A. At the completion of consolidation of the concrete, the tops of all footings, pile 

caps and grade beams shall be floated to a level and place surface with wood or 

metal floats. 

 

 B. Exterior formed surfaces to be left permanently exposed to view shall receive a 

"Smooth Rubbed Finish." 

 

 C. Exterior flatwork shall receive a "Broom Finish." 

 

 D. Exterior and interior concrete steps except those with abrasive nosing, exterior 

slabs, platforms and landings and interior and exterior ramps shall receive a 

"Nonslip Finish" of approved ceramically bonded aluminum oxide abrasive 

particles. 

 

 E. Interior flatwork to receive terrazzo, concrete topping or other cementitious 

finish applications shall receive a "Scratched Finish." 

 

 F. The floor topping indicated on the drawings shall be placed in accordance with 

Paragraph 1104(f), “Two Course Heavy Duty Topping (deferred placement)” of 

the ACI Specifications. 

 

 G. All other interior flatwork shall receive a "troweled finish." 
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28-37  CURING AND PROTECTION. 
 

A. Provisions shall be made for maintaining concrete in a moist condition for a 

period of at least 7 days after placement.  For high early strength concretes, 

however, moist curing shall be provided for at least the first 3 days when 

concrete and air temperatures are above 50F; longer periods of curing shall be 

required when temperatures are below 50F. 
 
 B. All concrete shall be cured by one or more methods specified in Chapter 12 of 

the ACI Specifications.  Membrane forming curing compounds shall not be used 

on any surfaces against which additional concrete or other cementitious 

finishing materials are to be bonded. 
 
 C. Waterproof curing paper shall be used for final curing of flatwork only.  When 

selected for final curing, the paper shall be placed as follows: 

 

  1. Unroll curing paper over the entire surface to be cured.  Lap ends and 

edges a minimum of 4" and seal continuously with masking or pressure 

sensitive tape and provide sufficient weights over paper to prevent 

separation from concrete surface. 

 

  2. Curing paper shall be used for curing purposes only one time. 

 

 D. Additional care shall be exercised in protecting and curing the concrete topping 

to prevent rapid loss of moisture at any time during and immediately after the 

curing period. 

 

28-38  FIELD QUALITY CONTROL. 
 
 A. TESTING: 

 

  1. Routine testing of materials and concrete for compliance with the 

Specifications shall be the responsibility of the Contractor.  The 

Contractor shall be responsible for taking, handling, transporting and 

curing of concrete samples. 

 

  2. Six cylinders shall be molded from each sample of 

concrete for compressive strength tests.  Two specimens shall be tested at 7 

days and two specimens tested at 28 days, and two spares to be tested in 

case of low 28-day breaks. 

 

 B. FAILURE TO MEET STRENGTH REQUIREMENTS: 

 

  1. If strength tests fail to meet the minimum requirements of the Engineers, 

the concrete represented by such tests shall be considered questionable 

and shall be subject to further testing at the expense of the Contractor. 

 

  2. Additional tests of questionable concrete shall be conducted at the 

expense of the Contractor in accordance with "Methods of Securing, 

Preparing and Testing Specimens from Hardened Concrete for 

Compressive and Flexural Strengths" (ASTM C-42). 
28-17 Concrete - General 28-17 

88 of 273



  3. Additional tests of the hardened concrete may be required by the 

Engineers even though the requirements of the Specifications are met 

when, in their opinion, there is cause for concern over the adequacy of 

the structure. 

 

  4. If core tests fail to demonstrate strengths adequate for the intended 

purpose of the member of members in question, as determined by the 

Engineers, or if the failure to meet specified strength requirements 

occurred in members from which it is impracticable to secure test 

specimens by the method of ASTM C-42, load tests shall be conducted 

and their results evaluated in accordance with Chapter 2 of "Building 

Code Requirements for Reinforced Concrete" (ACI-318). 

 

 C. FIELD REVIEW BY THE ENGINEERS: 

 

  1. The Contractor shall give ample notice to the Engineers prior to placing 

concrete to permit field review of the general construction work as well 

as mechanical, electrical and other work to be incorporated in the 

concrete. 

 

  2. The Contractor shall afford the Engineers whatever casual labor, 

platforms, ladders or other access as may be required for proper field 

observation of the concrete work. 

 

  3. Field review of the work by the Engineers shall in no way relieve the 

Contractor of his responsibility to furnish materials and workmanship in 

full compliance with the drawings and Specifications. 

 

 

END OF SECTION 28. 
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SECTION 37 

HORIZONTAL DIRECTIONAL  

DRILLING (HDD) 
 

A. DEFINITIONS: 

 

1. Annular Space: the space between the HDD final reamed bore diameter and 

the product pipe or cable. 

 

2. Bent Sub: A section of drill pipe behind the cutting tools that is inclined at an 

angle at one to three degrees from the axis of the bore in the desired direction 

of steering. The bent sub allows steering while rotating the cutting tools. 

 

3. Drilling Fluid/Mud: A mixture of water, bentonite, and/or polymers 

continuously pumped to the drilling tools to facilitate the removal of soil 

cuttings, and stabilization of the bore. These fluids also cool the cutting tools 

and lubricate the drill pipe and product pipe string.  

 

4. Drill String: The total length of the drill pipe in the borehole. 

 

5. Drilling Tool/Bit: Any tool or system of tools which excavates at the face of a 

bore. 

 

6. Entry Pit: The location where the pilot bore initially penetrates the ground 

surface and where the HDD rig is positioned. 

 

7. Exit pit: The location where the pilot bore exits the ground surface. 
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8. Horizontal Directional Drilling (HDD): A surface-launched, guided, steerable 

drilling system used for the trenchless installation of pipes, conduits, and 

cables. A pilot bore path is excavated in a shallow arc from a surface-

launched drill rig. Excavation takes place with fluid assisted cutting from a 

drilling tool on the drill string. The pilot bore is directed by the positioning of a 

bent sub. Tracking of the drill string is achieved by using a downhole wireline 

survey tool which shall be augmented by using an energized wire grid at the 

surface. The bore is filled with drilling fluid/mud for stabilization, to cool the 

cutting tools, and to mix the cuttings into a slurry, which is circulated to the 

entry point where solids are removed before the drilling fluids are returned to 

the bore. The bore path is enlarged with subsequent reaming passes until the 

desired diameter is achieved. The product pipe, conduit, or cable is then 

pulled into the fluid-stabilized bore hole. 

 

9. HDD Work Plan: Written descriptions, together with sketches, profile drawings, 

schedules, and other documents defining Contractor’s plans and procedures 

for horizontal directional drilling. This HDD Work Plan also includes a detailed 

inadvertent return and subsidence analysis and any changes proposed to the 

boring lengths, depths, entry/exit pit locations or angles. 

 

10. Inadvertent Return: Uncontrolled flow of drilling fluid/mud to the surface at a 

location other than the entry or exit pit.  

 

11.  Obstruction: Any hard object lying completely or partially within the design 

pathway of the bore and pipe that prevents further advancement of the drill 

pipe, pre-reamer, reamer, and/or pipe, after all reasonable Contractor 

attempts to advance past the object or re-drill around the object have failed. 

 

12. Pilot Bore: The action of creating the first guided pass of the HDD process 

which is then reamed in one or more passes to the size required to allow 

pullback of the pipe. 

 

13. Pullback: The part of a horizontal directional drilling process in which the drill 

pipe, swivel, and product pipe or cable is pulled back through the bore to the 

entry. 

 

 

 

37-2                                                                                      Horizontal Directional Drilling                                                                                            37-2 

 

91 of 273



14.  Pullback Loads: The loads (forces) applied to a drill string and product pipe 

during the pullback process. In addition to the tensile pullback loads, bending, 

buckling and combination loads must be considered in design. 

 

15. Reamer: A cutting tool pushed or pulled through the borehole in order to 

enlarge the pilot bore hole to a diameter sufficient for the installation of the 

product pipe. 

16.  Tracer Wire: Wire used to track the drill string, achieved by using a downhole 

wireline survey tool. An energized wire grid at the surface augments the tracer 

wire. 

 

17. Settlement Point: A point with elevation and spatial location established by 

survey prior to construction. The point is re-surveyed periodically to monitor 

ground movements. The point may be a nail, pin, subsurface settlement rod, 

borehole extensometer, or other device that can be readily located and 

surveyed. 

B.  REFERENCE STANDARDS: 

 

1. Horizontal Directional Drilling Good Practices Guidelines, Latest Edition, HDD 

Industry Consortium, 300pp. 

 

2. Pipeline Design for Installation by Horizontal Directional Drilling, ASCE 

Manuals and reports on Engineering Practice No. 108, 2005. 

C.  SUBMITTALS: 

 

1. Submittals shall provide sufficient detail to allow the Engineer to judge 

whether or not the proposed equipment, materials, and procedures will meet 

the Contract requirements. The Engineer’s review of submittal details and 

data will be based on considerations for the completed Work, utilities, and the 

possibility of necessary delays in the execution of the Work to be constructed 

under the Contract. Review and acceptance of the Contractor’s submittals by 

the Engineer shall not be construed in any way as relieving the Contractor of 

its responsibilities under the Contract. 

 

2. The following is the summary of information to be included in shop drawing 

submittals required for the HDD Work. All submittals shall be signed and 

sealed by a licensed Professional Engineer registered in the State of North 

Carolina. 
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a. Qualifications: The Contractor shall submit written documentation of 

HDD superintendent and key personnel experience. 

 

b. Schedule:  No later than fifteen (15) working days prior to mobilization 

for HDD operations, the Contractor shall submit a detailed schedule for 

the HDD installation showing all major construction activities and 

durations, with beginning and completion dates shown. The schedule 

shall be updated at least every and shall include:  

i. Utility locate requests and visual confirmation of all crossing 

utilities and all parallel utilities within the vicinity of the bore 

centerline. 

ii.  Risk Mitigation Meeting. 

iii.  Rig mobilization and setup. 

iv.  Pilot bore drilling. 

v.  Pre-reaming and reaming. 

vi.  Layout and fusing/welding/assembly of pipe. 

vii. Final reaming and pullback of pipe. 

viii. Pressure testing of pipe after installation. 

ix.  Mandrel/pig test to confirm deformations of pipe are within 

allowable tolerances. 

x. Cleanup, surface restoration, and demobilization. 

 

c. Safety Plan: The Contractor shall submit a Safety Plan, including the 

name of the Contractor’s Site Safety Representative, emergency 

telephone numbers for medical facilities, and precautions for handling 

and disposal of any hazardous or flammable materials. The Safety Plan 

shall include a code of safe practices and an emergency plan in 

accordance with OSHA requirements. 
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d. Methods, Equipment, and Materials Description Plan: The Contractor 

shall submit detailed description of methods, equipment, and 

materials to be used for the pipeline installation. Descriptions of 

drilling fluid additives shall be accompanied by Materials Safety Data 

Sheets (MSDS) and Manufacturers’ descriptions and warranties. 

Descriptions of equipment shall include Manufacturers’ specifications, 

calibrations, appropriate drawing, photographs, and descriptions of 

any modifications since manufacture.  

 

e. Surveying Equipment and Procedures: The Contractor shall submit 

records of equipment calibrations and certifications for all equipment 

used for downhole surveys and tracking of the drill head. Procedures 

for operating the downhole survey tools shall be described, including 

measures to verify the accuracy of the equipment readings. 

 

f. Protection of Adjacent Structures and Facilities Plan: The Contractor 

shall submit a plan that provides details on measures to be taken to 

monitor and protect adjacent utilities, structures, roadways and 

sidewalks, and provide details on monitoring equipment and 

provisions, including the layout of all settlement points and other 

monitoring points. Provide two (2) copies of preconstruction survey of 

adjacent structures and photographs with captions to document 

preconstruction conditions prior to beginning HDD construction. 

 

g. Contingency Plan for Remediation of Potential Problems: The 

Contractor shall submit a Contingency Plan for Remediation of 

Potential Problems that may be encountered during the drilling 

operations. The contingency plans shall address the observations that 

would lead to the discovery of the problem and the methods that would 

be used to mitigate the problem.  Items to be discussed in the plan 

include, but is not limited to, the following: 

 

i. Loss of returns/loss of circulation of drilling fluids. 

ii. Inadvertent returns/hydrofracture or surface spills resulting in 

drilling fluids entering surface waters or reaching the ground 

surface.  

iii. Encountering obstruction during pilot bore or reaming/pullback. 

37-5                                                                                     Horizontal Directional Drilling                                                                                            37-5 

94 of 273



 

iv. Drill pipe or product pipe cannot be advanced. 

v. Deviations from design line and grade exceed allowable 

tolerances.  

vi. Drill pipe or product pipe broken off in borehole. 

vii. Product pipe collapse or excessive deformation. 

viii. Utility strike. 

ix. Deviation from planned bore path. 

x. Hydrolock occurs or is suspected. 

xi. Excessive ground settlement or heave. 

 

 

h. Disposal of Spoils and Drilling Fluids Plan: The Contractor shall submit 

plans for disposal of waste materials resulting from the pipeline 

construction, including drilling fluids, cuttings, waste oil, fuel, discharge 

water, etc. Identify the disposal site(s) and submit a letter indicating 

willingness and legal authority to accept the described and anticipated 

waste products. 

 

i. Equipment Layout Plan: The Contractor shall submit a plan which 

provides sketches depicting the layout and locations of equipment 

within the rig side work area and pipe side work area, including any 

proposed drilling fluid containment and recirculation pits. The 

Contractor shall confirm that all operations shall be completely 

contained within the permanent and temporary construction 

easements shown on the Contract Documents. 

 

j. Inadvertent Return and Surface Spill Contingency Plan: An Inadvertent 

Return and Surface Spill Contingency Plan shall be prepared and the 

Contractor shall be capable of implementing the plan immediately 

should an Inadvertent Return or Surface Spill occur during the HDD 

work. The Contractor shall submit letter signed by an authorized 

representative of  the Contractor confirming that the Plan will be 

followed. If required by permit conditions, the Contractor shall revise 

the Plan as necessary to satisfy the associated regulatory agency. 
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k. Horizontal Directional Drilling Work Plan: The Contractor shall submit a 

HDD Work Plan complete with drawings and written description 

identifying details of the proposed method of construction and the 

sequence of operations to be performed during construction including 

placement and method of attachment. The plan shall include: 

 

i.  A detailed plan and profile of the bore, showing utilities and 

structures and plotted at a scale no smaller than one inch 

equals 40 feet horizontal and one inch equals four feet vertical. 

Proposed deviations from the Contract Documents shall be 

shown; and,  

ii. Details of the planned bore path and the method for monitoring 

and controlling the speed, line, grade and rate of fluids delivery. 

Include the sequence, size, and description of each reamer and 

capabilities of each through anticipated geologic formation. 

Include details on the swabbing of the borehole prior to 

pullback of the pipe. 

 

l. Soil Separation Plan: The Contractor shall submit details on the pump 

and soil separation plan. Include dimensions, manufacturer’s 

specifications, pump capacity, etc. on the system. 

  

i.   Pump capacity shall be specified for water at sea level elevation 

and adjusted for actual elevation and fluid viscosity. 

ii.  Provide details on the generator, including dimensions, noise 

ratings at 25 feet, etc.  Confirm that the generator meets any 

applicable regulatory requirements. 

 

m. Maximum Allowable Drilling Fluid Pressure Calculations:  The 

Contractor shall submit calculations identifying the critical downhole 

pressure that would cause hydrofracture or inadvertent return of 

drilling fluid. The calculations shall identify the critical points in the 

alignment and near the exit point where the soil cover above the bore 

is low. The calculations shall identify all parameters used and state all 

assumptions made in the calculations. The calculations shall be signed 

and sealed a licensed Professional Engineer registered in the State of 

North Carolina.  

 

 

 
37-7                                                                                     Horizontal Directional Drilling                                                                                            37-7 

96 of 273



 

n. Pipe Filling Methods and Testing: Submit methods and procedures for 

filling the pipe with water during pull back and testing. 

 

o. Pipe Stress Calculations: Submit calculations for pipe stresses 

expected to result from the pullback, bending, buckling loads, earth 

loads, groundwater loads, and other installation and service loads 

expected to be exerted on the pipe. The calculations shall identify 

parameters and state the assumptions made in the calculations 

including: the radius of curvature;  assumed drilling fluid weights; 

whether or not the pipe is assumed to be filled or empty during 

pullback; and temperature. The calculations shall be signed and 

sealed by a licensed Professional Engineer registered in the State of 

North Carolina. 

 

p. Pullback Calculations: The Contractor shall submit calculations for 

pullback loads for the conditions and operating practices anticipated. 

In addition to the tensile pullback loads, bending, buckling and 

combination loads must be considered in design. The calculations 

shall identify all parameters used and the state all assumptions made 

in the calculations. The calculations shall be signed and sealed by a 

licensed Professional Engineer registered in the State of North 

Carolina. 

 

q. Radius of Curvature Confirmation: Confirm that the bore can be 

completed using the radius of curvature and geometry shown on the 

Contract Drawings along with the calculations showing that installation 

stresses do not exceed allowable pipe stresses. 

 

r. Rig Capacity Plan: Submit a plan which provides details on the capacity 

of the drill rig verifying that the pullback capacity is greater than the 

calculated required pullback.  

 

s. Contact Grouting Plan: The Contractor shall submit descriptions of 

methods, equipment, and materials to be used for contact grouting any 

areas where over-excavation, aborted bores, voids, or cavities are 

created or encountered during construction. 
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3. Construction Records: The following shall be submitted as construction 

progresses and at the completion of construction. 

 

a. Daily Logs and Records: The Contractor shall submit complete, legible, 

written daily logs  and records by noon of the following day to which the 

records correspond. 

b. Drilling and Reaming Rates: The Contractor shall submit maximum 

drilling speeds and reaming rates for pilot bore and each reaming pass 

and confirm that the pump capacity is adequate for these anticipated 

drilling rates for the mud and/or drilling fluid weights and viscosities 

anticipated. These shall be submitted to the Engineer on a daily basis.  

c. Drilling Fluid Viscosity and Density (Mud Weight): The Contractor shall 

submit measured mud and/or drilling fluid weights used during pilot 

boring and reaming of the bore measured at a minimum of three times 

per shift or at least once per 200 feet of drilled or reamed length, 

whichever is more frequent, with at least two (2) hours between 

readings. 

d. Pilot Bore As-Built Profile:  The Contractor shall submit an as-built 

profile of the pilot bore within 24 hours of completion of the pilot bore. 

e. Pressure Test Records: The Contractor shall submit all pressure test 

records for post installation tests. These shall be submitted within 24 

hours of completion of such tests. 

f. Variations in Plan and Profile: The Contractor shall document any 

variations between the actual Contract Drawings and profile of the 

bore path and the location shown on the     Contract Drawings. The 

Contractor shall notify in writing and by telephone the Engineer 

immediately upon discovery of any deviations. 

 

4. Risk Mitigation Meetings:  At least 15 working days prior to the specified HDD 

segment of the work, the Contractor and HDD superintendent shall attend a 

risk mitigation meeting (or conference call) with representatives of the 

Engineer and Owner for the HDD crossing to discuss major operations 

milestones. Specific risk mitigation meetings shall be held and include a 

discussion of the following as a minimum: 

 

a. Drilling of pilot-hole. 
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b. Pre-reaming and reaming. 

c. Layout of pipe. 

d. Pressure testing of pipe prior to pullback. 

               e.  Final reaming and pullback of pipe. 

 

f.  Pressure testing of pipe after installation. 

                

g.  Pig test. 

                

h.  Protection and monitoring of adjacent and/or overlying structures, 

roadways, sidewalks and utilities. 

 

 

 

D.  PERFORMANCE REQUIREMENTS: 

 

1. The Contractor shall provide all equipment, materials, and personnel 

necessary for completing the installation as shown on the Contract Drawing 

and specified herein. The equipment and materials shall include but are not 

limited to: 

 

a. Directional drilling rig with all ancillary equipment, including drill pipe, 

drilling fluid, cutting tools, reaming bits, swivels, expanders, motors, 

pumps, hoses, mixing equipment, drilling fluid processing equipment 

(cuttings separation equipment), downhole survey equipment, 

energized surface grid tracking system, fluid pressure and flow rate 

monitoring equipment, spare parts, pipe handling equipment (cranes, 

backhoes, rollers, side boom tractors) control equipment, and office 

equipment. 

 

b. Drilling fluids, water, fuel, lubricant, polymers, or other additives. Any 

other expendable or reusable materials, supplies, and equipment 

needed for the installation. 

 

2. The drilling equipment shall be capable of advancing through the geologic 

conditions to be encountered at the site, as encountered in the applicable test 

boring logs. 
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3. The drilling fluid shall be designed for the geologic conditions to be 

encountered at the site, as described in the test borings and as anticipated by 

the Contractor. 

 

4. The drilling system shall include a fluid pump and separation plant that can 

achieve the rates of drilling fluid pumping, spoil separation, and slurry 

cleaning required by the Contractor to achieve planned production rates for 

the soils as anticipated by the Contractor. Shaker screens and hydrocyclones 

may be required for efficient separation of spoils.  

 

5. All spoil and slurry must be contained in trucks, tanks, approved recirculation 

pits, or other containers at all times. Dumping of spoil or slurry on the ground, 

discharge into sewers, or discharge into the water bodies will not be 

permitted. All spoils will be transported and disposed of off-site at an 

approved disposal facility that meets all State of North Carolina and local 

requirements. 

6. Perform all Work within Work areas shown on the Contract Drawings or in 

areas obtained by the Contractor with written approval from the affected 

property owner. 

7. The pipeline shall be installed using the radii of curvatures and entry and exit 

angles as specified herein, or as shown otherwise on the Contract Drawings, 

unless deviations are approved in writing by the Engineer. 

8.   For sections of pipe that are to be fused/welded, pipe rollers and lifters will be 

required to help the transition of the carrier pipe into the bore and to minimize 

the pull force. The number of pipe rollers and lifters shall be determined by 

the Contractor in accordance with the pipe supplier’s recommendations. 

Location and spacing of the rollers and lifters will be done in accordance with 

the pipe manufacturer’s recommendations based on bend radius and to 

protect pipe during pullback over hard or sharp surfaces. All pipe rollers and 

lifters will be in a condition so as not to damage the pipe during construction 

activities. 

 

9.  It shall be the Contractor’s sole responsibility that all Work is done in 

conformance with all applicable federal, state, and local safety requirements. 

Required safety equipment and procedures shall be employed by the 

Contractor at all times.  

 

10.  The Contractor shall allow access to the Owner and/or Engineer and shall 

furnish necessary assistance and cooperation to aid the Engineer in 

observations and data and sample collection, including, but not limited to the 

following:  
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a.  The Owner and/or Engineer shall have full access to the operator 

control container prior to, during, and following all HDD operations. 

This shall include, but not be limited to, providing visual access to real-

time operator control screens, gauges, and indicators. 

 

b.  The Owner and/or Engineer shall have full access to the slurry 

separation plant prior to, during, and following all HDD operations. This 

shall include, but not be limited to, full access to shaker screens, 

hydrocyclones, conveyor belts, and slurry and spoil holding tanks. The 

Engineer shall be allowed to collect soil samples from the shaker 

screens and/or spoil holding tanks on the slurry separation plant a 

minimum of once per installed pipe section, and whenever changes in 

conditions are observed or suspected. If requested, the Contractor 

shall assist in the collection of these samples as directed by the 

Engineer. 

 

11. Contractor shall comply with all local noise ordinances. Sound levels in excess 

of these values are sufficient cause to have the Work halted until equipment 

can be quieted to these levels. Work stoppage for excessive noise shall not 

relieve the Contractor of the portions of this Specification including, but not 

limited to completion of all Work within specified Contract Time and Contract 

Price. The Contractor shall submit a Plan prior to construction identifying all 

noise reduction/abatement procedures. The Plan will be reviewed by the 

Engineer prior to construction. If mufflers cannot achieve the necessary noise 

reduction, noise abatement shall be accomplished by the Contractor’s 

installation of baffles (or other acceptable means) positioned to break line-of-

sight from the noise source to affected residences and/or commercial 

structures. Minimum noise abatement measures shall consist of equipping all 

engines with hospital grade mufflers or silencers. 

 

 

E.  QUALITY ASSURANCE: 

 

1.  Contractor Qualifications and Experience: The Contractor shall meet the 

following minimum qualifications: 

 

a. Contractor must be licensed in the State of North Carolina as an 

underground utility Contractor for a minimum of five (5) years. 

 

b. The Contractor shall have at least five (5) years of demonstrated 

successful experience installing pipelines by the means of HDD. 
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c. The Contractor must have successfully completed three (3) water 

projects where the carrier pipe was installed with HDD techniques.  

 

   d.  Contractor shall provide the following for each project: 

 

 Project Description 

 Pipe Size, Length, Material, DR 

 Bore Length 

 Soil Types 

 Owners’ contact information  

 Engineer’s contact information 

 Change Orders 

 Scheduled Completion Date and Actual Completion Date 

 

2.  The Contractor will be required to employ skilled, experienced 

superintendent(s), equipment operator(s) and personnel throughout the 

project. The superintendent shall have at least five (5) years of successful 

experience using the HDD process.  

 

3. The HDD equipment operator for this project shall have at least three (3) 

years of successful experience using the HDD process.  

 

4.  The Contractor shall furnish resumes of the superintendent(s) and key 

personnel. Personnel experience records should include project names, 

locations, project description, project owner, Engineer, and references with 

names, addresses, and telephone numbers.  

 

5.  The superintendent listed in the submittal shall be on site during all 

construction related activities required for the HDD installation for this project.  

 

6. The Contractor shall not be allowed to alter their personnel assigned to the 

project without prior written approval from the Engineer and owner. 
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7.   Daily Logs and Records: Daily logs and records shall be maintained by the 

Contractor and shall include the following: 

 

   a.  Drilling lengths. 

   b.  Location of drill head. 

   c.  Drilling fluid pressures and flow rates. 

   d.  Drilling fluid losses. 

   e.  Inadvertent returns. 

 f.  Drilling times required for each pipe joint. 

g.  Any instances of retraction and re-drilling of the pilot bore or segments 

thereof 

h.  Any other relevant observations, including any observed settlement, 

heave, frac-outs, or surface spills. 

i.  The downhole annular drilling fluid pressures shall be measured and 

recorded throughout the pilot hole drilling. These records shall be 

maintained and provided daily to the Engineer. The position of the drill 

head shall be continuously tracked and recorded. A plot of actual 

locations of the bore path shall be maintained and updated daily.  

 

8.  Advance Notices and Inspections: The Contractor shall provide at least 72 

hours advance written notice to the Engineer of the major drilling activities, 

including pilot bore launch, pre-reaming, reaming, and pipe pullback. The 

Contractor shall immediately notify the Engineer, in writing, when any 

significant problems are encountered or if ground conditions are considered 

by the Contractor to be materially and significantly different than those 

represented within the test boring logs. All Work by the Contractor shall be 

performed in the presence of the Engineer, unless Engineer grants prior 

written approval to perform such Work in Engineer’s absence. 

 

9.  Surveying Equipment and Procedures: All surveying equipment used for 

downhole surveying and tracking of the bore path and drill head shall be 

inspected and calibrated by the equipment manufacturer prior to use. Proof of 

this inspection and calibration shall be provided to the Engineer prior to 

commencement of drilling operations. 

 

 

F.   PRODUCTS: 

 

1.  Drilling fluids: The Contractor shall select drilling fluid mixture proportions to 

ensure continuous circulation, bore stability, reduce drag on the pipe, and 

completely fill the annular space between the bore and the pipe to control 

settlement. Management and disposal of drilling fluids shall be the 

Contractor’s responsibility. Drilling fluids shall not be disposed of on-site or 

discharged to sanitary or storm sewers, or the waterways or adjacent 

wetlands. 

 

 

 
 

 

37-14                                                                                    Horizontal Directional Drilling                                                                                           37-14 

103 of 273



2.  Drill pipe: The Contractor shall provide high quality drill pipes that have been 

inspected and determined to be adequate for the project requirements. Bent, 

racked, or fatigued drill pipes shall not be used. Threads must be in good 

condition. The length of each drill pipe shall be measured and recorded. 

 

3.  Carrier pipe: The Contractor shall pipe which conforms to the most 

conservative design with respect to design calculations for the critical 

combination of internal and external pressure, pullback and bending.  

 

4.  Water: The Contractor shall secure a suitable source of water, and shall be 

responsible for transporting, storing and disposing of water required.  

 

5.  Cement grout: Cement grout shall consist of one part cement to six parts 

sand. The quantity of cement may be increased or decreased as necessary 

and as permitted by the Engineer to provide good flowing characteristics. 

 

 

G.   EXECUTION: 

 

1.  General: 

 

a.  The Contractor shall provide adequate control of surface water and 

drilling fluids drainage and runoff, and provide silt fences, hay bales, 

and wattles to prevent surface water or drilling fluids from being 

transported off-site. 

b.  The Contractor shall not initiate HDD until all submittals are received, 

reviewed, and approved by the Engineer. 

c.  The Contractor shall not initiate HDD until all required permits are 

obtained. Copies of all permits shall be provided to the Engineer prior 

to construction. 

d.  It is the Contractor’s responsibility to provide barricades, fencing, or 

other safety measures to prevent public access into Work and staging 

areas. 

 

2. Protection of underground utilities: 

 

a.  The Contract Drawings show existing buried utilities that are believed 

to be near the directional drill alignment. There is no guarantee that 

these utilities are located as shown or that other utilities are not 

present. It will be the Contractor’s responsibility to field locate all 

nearby utilities or other potential subsurface obstructions that may 

interfere with the Work. 
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b. The Contractor shall notify the “North Carolina 811 System” to request 

marking of utilities that subscribe to the System, and shall individually 

notify all other known or suspected utilities to request marking of these 

utilities. The Contractor shall confirm that all requested locates are 

made prior to commencing drilling operations. Contractor shall make 

all diligent efforts to locate any unmarked or abandoned utilities using 

all available information, maps, and drawings. The Contractor shall 

visually confirm and stake all existing lines, cables, or other 

underground facilities including exposing all crossing utilities and 

utilities within twenty (20) feet laterally of the centerline of designed 

drilled path. 

 

3. Work staging area: 

 

a.  Barricades, Warning Signs, and Lights: The Contractor shall, in 

accordance with approved Traffic and Safety Plans, erect appropriate 

barriers, warning lights, and signs, painted with approved colors, 

warnings, and graphics to ensure adequate warnings to personnel and 

the public. 

 

b.  Combustible Materials: Combustible materials (fuel, oil, lubricants, 

etc.) shall be stored off-site or in a well-ventilated storage facility 

removed from the immediate vicinity of the drilling area by at least 

twenty (20) feet. 

 

c.  Construction Impacts: The Contractor shall maintain the Work area in a 

manner that shall minimize adverse impacts on other public use 

activities. The Contractor shall proceed with Work in a safe, orderly 

manner, while maintaining the Work site free of debris and 

unnecessary equipment and materials.  

 

d.  Control of Drilling Fluids: The Contractor shall follow all requirements of 

the Inadvertent Return and Surface Spill Contingency Plan as 

submitted and approved and shall control operational pressures, 

drilling mud weights, drilling speeds, and any other operational factors 

required to avoid hydrofracture fluid losses to formations, and control 

drilling fluid spillage. This includes any spillages or returns at entry and 

exit locations or at any intermediate point. All inadvertent returns or 

spills shall be promptly contained and cleaned up by the Contractor.  
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The Contractor shall maintain on-site mobile spoil removal equipment 

during all drilling, pre-reaming, reaming, and pullback operations and 

shall be capable of quickly removing spoils. The Contractor shall 

immediately notify Engineer of any inadvertent returns or spills and 

immediately contain and clean up the return or spill. 

 

e.  Removal of Temporary Facilities: At the completion of construction, the 

Contractor shall remove all temporary facilities installed by the 

Contractor. Unused soil, aggregate, and other materials shall be 

removed and disposed of at approved sites in accordance with 

Federal, State, and Local regulations. Any damage to streets, lawns, 

common areas, and sidewalks shall be restored to original or better 

conditions at no additional cost to the Owner. All disturbed areas shall 

be revegetated. 

 

f.  Site Security: The Contractor shall install an enclosure fence around 

the Work area. The enclosure fence shall be adequate to prevent entry 

of unauthorized persons. The Contractor is completely responsible for 

their own site security throughout the entire duration of construction. 

 

g.  Temporary Lighting: The Contractor shall procure and maintain all 

temporary lighting needed for Contractor’s operations, safety, testing, 

and inspection. Temporary lighting shall be removed immediately after 

completion of construction. 

 

h.  Work Staging: The Contractor shall be responsible for obtaining staging 

areas and all necessary approvals and permits for storage of 

equipment and materials, parking, drilling and other Work. 

 

i.  Pipe Layout Staging Areas:  The Contractor shall: 

  

i. Obtain a pipe layout area if not otherwise provided by 

the owner as part of   project easements, etc. shown on 

the contract drawings; 

ii. Limit the pipe layout to the pipe staging area; 

iii. Visit the proposed areas prior to submitting a bid for this 

work; 

iv. Not conduct excavation or earthwork activities in the 

pipe staging area   without prior acceptance by the 

Engineer; and 

v. Be responsible for securing necessary permits and 

approvals for the use of the temporary staging area 

layout of the pipe. 
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H.  MOBILIZATION: 

 

 

1.  The Contractor shall mobilize all equipment, materials, and personnel 

necessary to construct the carrier pipeline using the HDD process at the 

locations shown in the Contract Drawings. 

 

a.  Entry Area: The Contractor shall set up temporary workspace within the 

areas delineated on the Contract Drawings. Appropriate precautions 

and measures shall be employed by the  Contractor to prevent erosion, 

surface drainage, and spillage of drilling fluids or other materials that 

could adversely impact the environmental quality of the site. Silt 

fences, hay wattles, and hay bales shall be used to line the Work area 

to minimize erosion and contain any spillage or runoff. Shovels, 

brooms, buckets, and barrels shall be kept on-site to facilitate 

containment and cleanup. A vacuum truck or trailer unit will be on 

standby and capable of responding within one hour to any spill or 

inadvertent return incident. 

 

b.  Exit Area: the exit area shall have appropriate precautions and 

measures for containing drilling fluids and cuttings. The Contractor 

shall use appropriate methods to minimize erosion and runoff. 

Containment and cleanup equipment shall be available to contain and 

clean up any surface spills and inadvertent returns. 

 

c.  Pipe Layout Area: Layout area shall be free of stones, wood, debris, 

and obstructions. Pipe rollers shall be provided by the Contractor 

during the assembly process to facilitate pipe joining and pullback. 

Pipe rollers and all pipe handling shall be non-abrasive and cushioned 

using special devices and methods to prevent damage. Pipe rollers 

that are uncushioned, unsteady or in any way pose a possibility of 

damaging or scratching the pipe shall not be used. The pipe layout 

area may not allow the entire length to be joined in a single length 

before start of pull-in. Contractor will plan work accordingly. The 

Contractor shall maintain access to all properties unless written 

permission has been granted by the individual property owners. 

 

 

I.  HORIZONTAL DIRECTIONAL DRILLING: 

 

1.  Drill Rig Capacity: The capacity of the directional drilling system used by the 

Contractor shall be adequate to install the specified pipeline. 
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2.  Pump Capacity: The pumps used by the Contractor shall be adequate to 

supply the required flow rate and pressures at the anticipated drilling fluid 

viscosity at all times. Drilling speeds shall not exceed pump capacity. Drilling 

speeds shall be monitored continuously during HDD operations. 

 

3.  Bore Tracking and Monitoring: At all times during the pilot bore the Contractor 

shall provide and maintain a bore tracking system that is capable of 

accurately locating the position of the drill head in the x, y, and z axes. The 

Contractor shall record these data at least once per drill pipe length or every 

twenty (20) feet, whichever is less. 

 

i. Tracking System: Monitor and record the x, y, and z coordinates 

relative to an established surface survey benchmark. Where the pilot 

hole is greater than 10 feet from the surface, a downhole wire line 

tracking locator system shall be installed between the entry point and 

the exit point. The coordinates of the surface wire grid system shall be 

surveyed and recorded. The grids shall be surveyed to establish 

horizontal and vertical position to 0.1 foot accuracy. 

 

ii.  Deviations between the recorded and design bore path shall be 

calculated and reported on the daily log. If the deviations exceed 

tolerances specified, such occurrences shall be reported immediately 

to the Engineer. The Contractor shall undertake all necessary 

measures to correct deviations and return to design line and grade. 

 

iii.  Drilling Fluid Pressures and Flow Rates: Drilling fluid pressures and 

flow rates shall be continuously monitored and recorded by the 

Contractor. The pressure shall be monitored at the pump. These 

measurements shall be made during pilot bore drilling, reaming, and 

pullback operations.  

 

iv.  Drilling Speeds: Maximum allowable drilling speeds shall be calculated 

by the Contractor for pilot boring and each reaming pass and shall not 

be exceeded for pilot boring or reaming passes. Measurements shall 

be taken every twenty (20) feet or thirty (30) minutes, whichever is 

more frequent. 

 

v.  Drilling Fluid Viscosity and Density (Mud Weight): The Contractor shall 

measure and record drilling fluid viscosity and density at least three (3) 

times per shift or at least once per 200 feet of drilled and reamed 

length, whichever is more frequent with at least two (2) hours between 

readings, using calibrated Marsh funnel and mud balance. These 

measurements shall be included in daily logs submitted to the 

Engineer.  
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The Contractor shall document modifications to the drilling fluids, by 

noting the types and quantities of drilling fluid additives and the dates 

and times when introduced. The reason for the addition of drilling fluid 

additives or other modifications shall be documented and reported. 

 

4.  Location of Entry and Exit Points: Entry and exit points shall be as shown on 

the Contract Drawings, unless otherwise approved in writing by the Engineer. 

The Contractor shall employ experienced licensed surveyors registered in the 

State of North Carolina to locate the entry and exit points, and to establish 

horizontal and vertical datum for the bore and the pipe layout and fabrication 

areas. 

 

5.  Entry and Exit Angles: Drill entrance and exit angles shall be as shown on the 

Contract Drawings or unless otherwise approved in writing by the Engineer. 

 

6.  Pilot Bore: The pilot bore shall follow the design path of the bore shown on the 

Contract Drawings. 

 

a.  Horizontal and Vertical Tolerances: Horizontal and vertical deviations 

shall be less than plus or minus two (2) feet from the design path 

centerline. The Contractor shall continuously monitor horizontal and 

vertical position and record the position at least once per drill pipe 

length, or every twenty (20) feet, whichever is less. 

b.  Radius of Curvature: The radius of curvature shall not be less than that 

shown on the Contract Drawings. 

c.  Entry and Exit Tolerances: The location of the entry and exit points shall 

be in accordance with the approved HDD Work Plan. The Contractor 

shall be solely responsible for all Work necessary to correct excessive 

deviations from line and grade, including redrilling, redesigning 

connections, and acquiring additional easement, at no additional cost 

to the Owner and without schedule extension. 

 

7.  Pre-reaming and Reaming: The pilot bore shall be pre-reamed and reamed 

using equipment and methods submitted by the Contractor. The Contractor 

shall completely pre-ream the bore to the final diameter prior to pullback. 

 

  8.  Pipe Pullback: 

 

a.  A final swabbing of the bore path prior to pullback of the carrier pipe is 

required. 

b.  The pipe shall be installed by pulling it into the reamed bore path in a 

continuous operation, behind a final reaming tool selected by the 

Contractor. Consideration shall be given that the carrier pipe may not 

be able to be pulled into the bore path in a continuous operation and 

that pulling may need to be temporarily suspended during intermediate 

fusing/welding of the carrier pipe. 
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c.  The pipes shall be isolated from excessive torsional and axial stresses 

by a swivel device. 

d.  All measurements shall be made, recorded, and submitted on the daily 

logs during final reaming and pipe pullback. 

e.  Pulling Loads: The maximum pull (axial tension force) exerted on the 

carrier pipeline shall be measured continuously and limited to the 

maximum allowed by the pipe Manufacturer so that the pipe or joints 

are not overstressed. A factor of safety over the maximum allowable is 

not required. 

f.  Pipeline Support: The pipelines shall be adequately supported during 

installation so as to prevent overstressing or buckling. The Contractor 

shall provide adequate support/rollers along the stringing area to 

support the required length of the carrier pipe for each bore. Such 

support/rollers shall be spaced according to the pipe supplier, and the 

rollers shall be comprised of a non-abrasive material arranged in a 

manner to provide support to the bottom and bottom quarter points of 

the pipeline allowing for free movement of the pipeline during pullback. 

The pipe layout area shall be cleared of all large stones, construction 

debris, or other foreign objects that could damage the piping during 

pullback. 

h.  The leading end of the pipe shall be closed during the pullback 

operation, in accordance with the pipe supplier’s recommendations. A 

pulling head shall be used that is rated at the allowable pull force 

capability of the pipe section being installed, in accordance with the 

pipe supplier’s recommendations. 

i.  Each length of pipe shall be inspected and cleaned as necessary to be 

free of debris immediately before joining. 

 

9.  The Contractor shall at all times handle the carrier pipe in a manner that does 

not overstress or otherwise damage the pipe. Vertical and horizontal curves 

shall be limited to manufacturer’s recommended bend radius so that wall 

stresses do not exceed the allowable bending radius as recommended by the 

pipe supplier. If the pipe is buckled or otherwise damaged due to Contractor’s 

acts or omissions, the damaged section shall be removed and replaced by the 

Contractor at his expense. The Contractor shall take appropriate steps during 

pullback to ensure that the carrier pipe and tracer wires will be installed 

without damage. 

 

10.  If the pull has mid-welds, the Contractor shall engage the pipe Manufacturer 

to provide a Welding Technician to ensure Quality Assurance and Quality 

Control (QA/QC) of the midwelds during the Pullback operation. 

 

11.  The Contractor shall monitor and inspect pipe rollers and method for 

suspending pipe at entry during the pullback operation to avoid damage to the 

pipe. 
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12.  The Contractor shall cease operations if the carrier pipe is damaged and shall 

remove the pipe from the bore and repair the pipe using the Manufacturer’s 

recommended procedure or replace the damaged pipe before resuming 

installation. 

 

13.  Damage to the pipe resulting from installation or contact grouting is the 

responsibility of the Contractor, including costs for replacement and labor and 

materials at no cost to the Owner. 

  

14.  After the carrier pipe is completely installed, a sufficient period as 

recommended by the pipe Manufacturer shall be provided before the final 

pipe tie-in. 

 

15.  Upon completion of pullback and grouting, perform the following cleaning on 

the completed pipeline. 

 

a.  After the installation of the carrier pipe, swab inside of pipe with a 

flexible polyurethane foam swab complete with rear polyurethane drive 

seal. 

b.  In tandem, swap with a one to two pounds per cubic foot pig for 

proving, sweeping and sealing and a five to seven pounds per cubic 

foot pig for wiping. 

c.  The tandem swabs shall make a minimum of two passes through the 

entire pipeline. 

d.  Cleaning and flushing shall be accomplished by propelling the swab 

down the pipeline to the exit point with potable water. Flushing shall 

continue until the water is complete clear. 

 

16.  Final Hydrostatic Test: The Contractor shall conduct a final hydrostatic test of 

the installed pipeline. The Contractor shall repair any defects discovered 

during the test, and repeat until the pipe passes the test. 

 

17. Flushing: The Contractor shall be responsible for flushing prior to startup. 

 

 

 

 J.  ANNULAR SPACE AND CONTACT GROUTING: 

 

1.  The Contractor shall be prepared to grout the annular space between the bore 

and the outer diameter of the carrier pipe prior to the mandrel or pig test. 
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2.  Grouting shall be completed within 48 hours of completion of the final 

hydrostatic test. Grouting procedures shall be in accordance with approved 

submittals. The grouting operations shall ensure that the both annulus are 

filled with grout for at least 100 feet from entry point and the last 100 feet 

before exit point. Grouting may be accomplished using one or more of the 

methods described below, or an alternative submitted by the Contractor, 

subject to Engineer’s approval. The Contractor shall ensure that the annulus 

does not provide a preferential pathway for seepage regardless of the 

method(s) used and shall ensure that settlements shall not cause damage to 

existing utilities, roadways or structures. 

 

3.  Tremie pipe: Tremie pipes shall be inserted into the borehole, for at least 100 

feet from both entry and exit ends after the carrier pipe pullback is completed 

to grout the annular space between borehole and carrier pipe, or any other 

voids created or encountered above the borehole. Tremie grout pipes shall be 

not less than 1-1/4 inch, Schedule 40 PVC, and shall be inserted at the crown 

and at two locations 60 degrees from the crown. Grout will be injected in 

sufficient volume to completely fill the annulus as the tremie pipes are 

withdrawn. Grouting pressures shall be carefully controlled and monitored to 

avoid applying excessive pressure to the pipe and to avoid heave or 

hydrofracture. The pipes shall be filled with water during grouting to 

counterbalance grouting pressures and to avoid excessive heat of hydration 

as the grout sets that could damage the pipes.  Mix grout into drilling fluids 

and inject with drilling fluid as pipe is pulled back 100 feet to grout annulus at 

entry side. Grout shall be mixed into drilling fluid recirculation/distribution 

system and shall be injected as drilling fluid as the tremie pipe is pulled back. 

The grout mixture shall satisfy performance requirements of drilling fluid 

before set and requirements of annulus grout after set. Retarding agents may 

be incorporated into grout mixture to allow sufficient time to complete pipe 

pullback before initial grout set. The exit side annulus shall be grouted by 

inserting a tremie pipe(s) into the bore annulus and pipe annulus for at least 

100 feet from the exit end as described in 1 above. Grout/drilling fluid 

injection pressures shall be less than pressures that could result in collapse 

of the pipe or hydrofracture of the surrounding soil.  

 

K.  OBSTRUCTIONS: 

 

1.  The Contractor shall notify the Engineer immediately in the event that any 

obstruction is encountered that prevents further advancement of the drill 

pipe, or pullback of the pre-reamer, reamer, and/or pipe. 

  

2.  The Contractor shall make all diligent and reasonable efforts to advance past 

the object by drilling slowly through the object, pulling back, and drilling along 

a new bore path that avoids the object, or excavating and exposing and 

removing the object, and all other reasonable attempts to continue the bore.  
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3.  The Contractor shall notify the Engineer of proposed measures to attempt to 

advance past the object, prior to initiating the attempt. If the Contractor 

attempts to pullback and re-drill, the Contractor shall adhere to line and grade 

tolerances established in this Specification section, unless the Engineer 

approves variance, in writing, prior to the Contractor’s attempt to re-drill. 

 

4. The Contractor and Engineer shall investigate the cause and together 

determine an appropriate response. Appropriate response may include 

revisions to equipment or methods, retraction and re-drilling of a portion of 

the bore, or abandonment of the hole.  

 

5. If abandonment is deemed necessary, the Contractor shall recover, to the 

extent practicable, any drill pipe, product pipe, and tools in the bore, and 

properly abandon the bore by contact grouting unless otherwise directed in 

writing by the Engineer. If the bore is abandoned, the Contractor shall be 

allowed to begin a second attempt to install the pipeline at an alternate 

location subject to approval, in writing, by the Engineer. The Contractor shall 

take all reasonable actions to complete the installation with minimal delays. 

 

 L.  SITE RESTORATION AND DEMOBILIZATION: 

 

1.  The Contractor shall remove all equipment, materials, drilling fluids, muck, 

waste, and debris from the site and restore the site to its original condition 

upon completion of the installation. Restoration and demobilization shall be 

completed by the Contractor within seven (7) calendar days of the completion 

of the pipeline installation. 

 

2.  Settlement Monitoring: The Contractor shall visually monitor for settlement or 

heave before and during drilling and grouting operation at the locations shown 

on the plans and/or as determined during the pre-construction survey. The 

settlement monitoring locations shall be surveyed to the nearest 0.01 foot 

and recorded prior to drilling operations and each day drilling operations are 

ongoing. A final record of spot elevations shall be recorded two weeks after 

pipe installation is complete and presented with the record drawings. Areas 

found to have significantly settled or heaved will require restoration. The 

Engineer will determine what constitutes significant settlement or heave. The 

Contractor will restore these areas at no cost to the Owner. 

 

 

END OF SECTION 37. 
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NOTE 
 
 
 

The title, ENGINEER, used throughout 
these standards refers to the 
DIRECTOR OF PUBLIC WORKS/CITY 
ENGINEER for the City of Statesville. 
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C

1
*

G
NOTE 3

30" CURB
AND GUTTER

STREET SECTION DIMENSIONS

 STREET TYPE MIN. RIGHT-OF-WAY
WIDTH

1

MINIMUM
PAVEMENT WIDTH

BACK OF CURB TO
BACK OF CURB

COLLECTOR
(100+) DWELLINGS

2

3

SUB COLLECTOR
(25-99) DWELLINGS

4

LOCAL
(10-24) DWELLINGS
MINOR
(1-9) DWELLINGS

NOTE: PAVEMENT WIDTH DOES NOT INCLUDE WIDTH OF CURB AND GUTTERS, (BACK TO BACK CURB DIMENSIONS GOVERN.)

60'

55'

50'

50'

32'

26'

22'

20'

37'

31'

27'

25'

A B C

A

B

NOTES:
1. *CUT = 2:1 MAX, FILL = 3:1 MAX UNLESS OTHERWISE APPROVED BY

OWNER RETAINED GEOTECHNICAL ENGINEER.
2. SIDEWALK IS ON BOTH SIDES OF ALL PUBLIC STREETS.
3. PLACE 4"-6" COMPACTED ABC UNDER CURB AND GUTTERS.
4. ONE AND ONE HALF INCH (1-1/2") SUPER PAVE S9.5C BITUMINOUS

CONCRETE SURFACE COURSE INITIAL LIFT.
5. ONE AND ONE HALF INCH (1-1/2") SUPER PAVE S9.5C BITUMINOUS

CONCRETE SURFACE COURSE ONCE CONSTRUCTION IS FINAL.
6. A SINGLE LIFT OF I19.0C ASPHALT INTERMEDIATE COURSE.
7.   UTILITY EASEMENT TO BE CLEARED AND GRADED.
8.   TRANSFORMER PADS TO BE WITHIN 15FT OF BACK OF CURB,

      UNLESS APPROVED OTHERWISE.
9.   TRANSFORMER PAD LOCATION MUST BE SHOWN ON THE SITE PLAN
      AND GRADED DURING STREET CONSTRUCTION.
10.  TACK SHALL BE APPLIED BENEATH EACH LAYER OF BITUMINOUS
        PLANT MIX BASE OR PAVEMENT TO BE PLACED.
11. STONE BASE OR SUBGRADE SHALL BE PRIMED.
12.  MAX ALLOWABLE SIDEWALK CROSS SLOPE IS 2.08% PER THE 2010
      ADA STANDARDS. IT IS RECOMMENDED SIDEWALKS BE DESIGNED
      TO 1.50% TO ALLOW FOR TOLERANCE DURING CONSTRUCTION.
13. CURB AND GUTTER IS RECOMMENDED FOR ALLEYS. THE DESIGN
       ENGINEER MAY PROPOSE AN INVERTED CROWN OR CURB AND GUTTER.

VARIES

SEE NOTE 5
SEE NOTE 4

10'-0"
UTILITY
ESMT.

5'-0" 5'-0" VARIES

10'-0"
UTILITY
ESMT.

G

ABC STONE /
ASPHALT BASE

8" STONE/
5" BASE

D E

I-19.0C ASPHALT

3"

2.5"

2.5"

3"

D

1
*

6.5' 6.5'

6" STONE /
4" BASE

SEE NOTE 6

SEE ROADWAY SECTION
ENLARGEMENT DETAIL

F

S9.5C ASPHALT

3"

3"

3"

3"

G
SIDEWALK
REQUIREMENT
BOTH SIDES
OF STREET

F
E

8" STONE/
5" BASE

6" STONE /
4" BASE

2.08%
2.08%

COMPACTED SUBGRADE
(SEE SECTION 500 OF STREET SPECS)

2.08% 2.08%2.08%
2.08%

2.08%
MAX.

2.08%
MAX.

PLEASE REFER TO THE CITY OF STATESVILLE MOBILITY AND DEVELOPMENT PLAN, AND CHAPTER 21-83 OF THE
STATESVILLE UNIFIED DEVELOPMENT CODE (UDO), FOR ADDITIONAL STREET SECTIONS AND ROADWAY REQUIREMENTS.

5 NON-RESIDENTIAL 29' Minimum 4" 3"10" STONE / 6"
B25.0C Asphalt

PAVEMENT &
MEDIAN WIDTH + 28' 24'

BOTH SIDES
OF STREET
BOTH SIDES
OF STREET
BOTH SIDES
OF STREET
BOTH SIDES
OF STREET

R/
W

R/
W

6 ALLEY (PRIVATE ONLY)
See Note 12

25' (PRIVATE) 16' See Note 12 2.5" 3"6" STONE /
4" BASE

SIDEWALK
RECOMMENDED

STREET
CITY OF STATESVILLE

DETAIL #

PUBLIC W
ORKS DEPARTMENT

SCALE:
N.T.S.

SHEET #
STREET & ALLEY
CROSS SECTIONS

REVISED
ST-1

APRIL 2023
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NOTES:
1. CONTRACTION JOINTS SHALL BE SPACED AT 10 FOOT INTERVALS UNLESS A CURBING MACHINE IS USED, THEN 15 FOOT JOINT SPACING

MAY BE USED.  JOINT SPACING MAY BE ALTERED BY THE ENGINEER TO PREVENT UNCONTROLLED CRACKING.
2. CONTRACTION JOINTS MAY BE INSTALLED BY THE USE OF TEMPLATES OR FORMED BY OTHER APPROVED METHODS.  WHERE SUCH

JOINTS ARE NOT FORMED BY TEMPLATES, A MINIMUM DEPTH OF 1 1/2 INCH SHALL BE OBTAINED.
3. ALL CONTRACTION JOINTS SHALL BE FILLED WITH JOINT SEALER.
4. EXPANSION JOINTS SHALL BE SPACED AT 90 FOOT INTERVALS, AND ADJACENT TO ALL RIGID OBJECTS.
5. ALL CURB AND GUTTER SHALL HAVE A 3000 PSI COMPRESSIVE STRENGTH  @ 28 DAYS.
6. WHEN NECESSARY AS PER NCDOT OR THE CITY ENGINEER, USE MOUNTABLE CURB AND GUTTER AS PER NCDOT STANDARD #846.01.
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30"
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12
"
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"
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JOINT SEALER
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1/4
"

12
"
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1/4
"

1"

4.16%

FACE OF CURB
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FLOW LINE FLOW LINE
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PAVEMENT

CONCRETE SIDEWALK (5' TYPICAL)

D/W
RADIUSWHEN CROSSING EXISTING

CONCRETE DRIVES

DRIVEWAY BY OTHERS W/MAX.
W/MAX. RECOMMENDED GRADE

COMPACTED SUBGRADE

INSIDE

RAMP

R/W

A

A

1.     ALL CONCRETE
SHALL BE 3,000 PSI.

FA
CE

 O
F

EX
. C

UR
B

R/W

30" CURB & GUTTER

2.    RESID. DRIVEWAY SHALL
      BE 13' TO 24' IN WIDTH.

4.     CONCRETE DRIVEWAY APRONS, SIDEWALKS
       (CROSSING DRIVEWAYS), AND CONCRETE
       DRIVEWAY TIE-INS SHALL BE 6" THICK, MIN.

3.     CURB SHALL BE TAPERED TO
      FINISH FLUSH WITH SIDEWALK.

5.     BEGINNING RADIUS SHALL NOT ENCROACH ON ADJACENT
PROPERTIES BASED ON A PROJECTION OF PROPERTY
LINE FROM THE RIGHT-OF-WAY TO THE CURB LINE.

2.5' INSIDE

(95% of STANDARD

6.5' UTILITY STRIP

PLACE 1/2" EXP. JOINT HERE(BY OTHERS)
DRIVEWAY

RADIUS

TOP OF
CURB

6. FOR CONCRETE REMOVAL ASSOCIATED WITH DRIVEWAY INSTALLATIONS,
CONTRACTOR SHALL REMOVE AND REPLACE CONCRETE TO THE NEAREST JOINT AND
INSTALL AN EXPANSION JOINT WHERE EXISTING CONCRETE ABUTS NEW CONCRETE.
POUR BACK ENTIRE CURB AND GUTTER WITH DRIVEWAY APRON MONOLITHICALLY.

1/2" EXPANSION

SEE NIOTE 7.

JOINT (TYPICAL)

DRIVEWAY WIDTH*     MAX. MIN.
SINGLE RES.        24'     13'
BUSINESS        40'     24'
(40' is the max. allowed unless
otherwise approved by the
Engineer)

6"

PROCTOR)

(CURB & GUTTER)

(CURB & GUTTER)

(CURB & GUTTER)

CONTRACTION JOINT

(CONCRETE APRON)

(DRIVEWAY BY

OTHERS)R/W

FLOW

FLOW

SIDEWALK

SIDEWALK

SIDEWALK
2.5' MIN.

INSIDE
RADIUS

2.5' MIN.

7. FOR BUSINESS APPLICATIONS, THE ENGINEER SHALL DESIGN THE DRIVEWAY RADII TO ACCOMMODATE THE APPROPRIATE
TRUCK TURNING RADIUS. AT A MINIMUM, THE RADII SHALL ACCOMMODATE A FIRE TRUCK TURNING MOVEMENT.

8. MAX ALLOWABLE SIDEWALK CROSS SLOPE IS 2.08% PER THE 2010 ADA STANDARDS. IT IS RECOMMENDED
SIDEWALKS BE DESIGNED TO 1.50% TO ALLOW FOR TOLERANCE DURING CONSTRUCTION.

9. CONTRACTOR SHALL REFERENCE THE SIDEWALK DETAIL FOR PICTURE FRAMING REQUIREMENT.

NOTES:

2.08% MAX

STREETCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #

REVISED

DRIVEWAY CUT
ST-5 APRIL 2023
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PAVIMENTO

ACERA DE CONCRETO (5' TÍPICO)

D/W

INTERIOR DE EXP. DE 1/2" AL CRUZAR
ENTRADAS EXISTENTES

CALZADA POR OTROS W/MAX.
GRADO RECOMENDADO

RELLENO

RAMPA

R/W

A

A

NOTAS:
1. TODO EL CONCRETO DEBE SER DE 3,000 PSI.

CA
RA

 D
EL

 B
OR

DE
EX

IS
TE

NT
E

 ACERA

R/W

BORDE Y CANAL DE 30"

JUNTA DE EXPANSIÓN

2.  LA ENTRADA RESIDENCIAL DEBE SER DE 13' A 24' DE ANCHO.

5.      CUANDO SE REMUEVE EL CONCRETO PARA UNA NUEVA ENTRADA DE CARROS, EL
CONTRACTOR DEBERA REMOVER Y REEMPLAZAR EL CONCRETO AL JOINT MAS CERCANO Y
INSTALLAR EXPANSION JOINT DONDE TOCA EL NUEVO CON EL CONCRETO QUE YA ESTABA ALLI.

3.  EL BORDE DEBE ESTRECHARSE PARA QUE QUEDE AL LA ACERA.
MISMO NIVEL DE LA ACERA.

        4.   EL RADIO DE INICIO NO DEBE INVADER LAS PROPIEDADES ADYACENTES EN
BASE A UNA PROYECCIÓN DE LA LÍNEA DE LA PROPIEDAD DESDE EL DERECHO
DE PASO HASTA LA LÍNEA DEL BORDE.

6.    CUANDO SE REMUEVE EL CONCRETO PARA UNA NUEVA ENTRADA DE CARROS, EL CONTRACTOR
DEBERA REMOVER Y REEEMPLAZAR EL CONCRETO AL JOINT MAS CERCANO Y INSTALLAR EXPANSION
JOINT DONDE TOCA EL NUEVO CON EL CONCRETO QUE YA ESTABA ALLI. CONSTRUIR EL BORDE DE LA
ACERA Y ARROYO DE LA CALLE PARA EL CAMINO DE LA ENTRADA TODO EN UNA PIEZA.

VER NOTA 7.

 DE 1/2" (TÍPICA)

2.5' RADIO

COMPACTADO

6.5' TIRA DE UTILIDADES

COLOQUE AQUÍ UNA JUNTA(PARA OTROS)
COCHES

2.08% MAX.

2.5' RADIO
INTERIOR 

 ACERA

ENTRADA DE

2.5' RADIO
INTERIOR 

SUPERIOR 
DE LA ACERA.

ANCHO DE ENTRADA*   MAX. MIN.
SINGULAR'            24'    13'
NEGOCIO            40'    24'
(40' es el máx. permitido a menos
que sea aprobado por el Ingeniero)

BORDE

( BORDE Y CANALÓN)

 ACERA

DERECHO DE  CAMINO

(ENTRADA PARA OTRAS)

JUNTA DE CONTRACCIÓN

 FLUJO

( BORDE Y CANALÓN)

( BORDE Y CANALÓN)

(PLATAFORMA DE ENTRADA)

 FLUJO

MIN.

MIN.

7.    PARA APPLICATION DE NEGOCIOS, EL INGENIERO DEBE DISENAR RADIOS DE ENTRADA PARA ACOMODAR EL
RADIO DE GIRO DE LA TROCA. A LO MINIMO EL GIRO DE RADIO DEBE ACOMODAR A UNA TROCA DE BOMBEROS.

8.    MAX. PERMISSIBLE PARA EL PENDIENTE TRANSVERSAL DE ACERA ES 2.08% POR 2010 ADA STANDARDS. ES
RECOMENDADO QUE LAS ACERAS SEAN DISENADAS A 1.50% PARA PERMITIR TOLERANCIA DURANTE LA CONSTRUCTION.

9. EL CONTRATISTA DEBE HACER REFERENCIA AL DETALLE DE LA ACERA PARA EL REQUISITO DEL ENMARQUE DE LA IMAGEN.

STREETCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #

REVISED

CORTE DE ENTRADA
ST-5A APRIL 2023
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PAVEMENT

CONCRETE SIDEWALK (5' TYPICAL)

RADIUS
D/W

WHEN CROSSING EXISTING
CONCRETE DRIVES

DRIVEWAY BY OTHERS W/MAX.
W/MAX. RECOMMENDED GRADE

RADIUS

COMPACTED SUBGRADE

RAMP

R/W

A

A

1.     ALL CONCRETE
SHALL BE 3,000 PSI.

R/W

2.    RESID. DRIVEWAY SHALL
BE 13' TO 24' IN WIDTH.

3.     CONCRETE DRIVEWAY APRONS, SIDEWALKS
(CROSSING DRIVEWAYS), AND CONCRETE
DRIVEWAY TIE-INS SHALL BE 6" THICK, MIN.

4.     BEGINNING RADIUS SHALL NOT ENCROACH ON ADJACENT
PROPERTIES BASED ON A PROJECTION OF PROPERTY
LINE FROM THE RIGHT-OF-WAY TO THE CURB LINE.

2.5' INSIDE

(95% of STANDARD

6.5' UTILITY STRIP

PLACE 1/2" EXP. JOINT HERE(BY OTHERS)
DRIVEWAY

5. FOR CONCRETE REMOVAL ASSOCIATED WITH DRIVEWAY INSTALLATIONS,
CONTRACTOR SHALL REMOVE AND REPLACE CONCRETE TO THE NEAREST JOINT AND
INSTALL AN EXPANSION JOINT WHERE EXISTING CONCRETE ABUTS NEW CONCRETE.

PROCTOR)

(CONCRETE APRON)

(DRIVEWAY BY

OTHERS)R/W

SIDEWALK

SIDEWALK

SIDEWALK

2.5' MIN.

RADIUS
2.5' MIN.

6. OR BUSINESS APPLICATIONS, THE ENGINEER SHALL DESIGN THE DRIVEWAY RADII TO ACCOMMODATE THE APPROPRIATE
TRUCK TURNING RADIUS. AT A MINIMUM, THE RADII SHALL ACCOMMODATE A FIRE TRUCK TURNING MOVEMENT.

NOTES:

2.08% MAX

7.      MAX ALLOWABLE SIDEWALK CROSS SLOPE IS 2.08% PER THE 2010 ADA STANDARDS. IT IS RECOMMENDED
SIDEWALKS BE DESIGNED TO 1.50% TO ALLOW FOR TOLERANCE DURING CONSTRUCTION.

8. CONTRACTOR SHALL REFERENCE THE SIDEWALK DETAIL FOR PICTURE FRAMING REQUIREMENT.

If there is no curb
and gutter along the
road a driveway
culvert is required.

STREET

CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #

REVISED

DRIVEWAY CUT - NO
CURB & GUTTER

ST-6 APRIL 2023

DRIVEWAY WIDTH*     MAX. MIN.
SINGLE RES.        24'     13'
BUSINESS        40'     24'
(40' is the max. allowed unless
otherwise approved by the
Engineer)
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R/W

A

A

R/W

 ACERA

2.5' RADIO
INTERIOR  ACERA

2.5' RADIO
INTERIOR 

 ACERA

DERECHO DE  CAMINO

(ENTRADA PARA OTRAS)

MIN.

MIN.

(PLATAFORMA DE ENTRADA)

STREET

CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #

REVISED

CORTE DE
ENTRADA - SIN

BORDE Y CANALÓN

ST-6A APRIL 2023

NOTAS:
1. TODO EL CONCRETO DEBE

SER DE 3,000 PSI.
2.  LA ENTRADA RESIDENCIAL DEBE SER DE 13' A

24' DE ANCHO.

4.      CUANDO SE REMUEVE EL CONCRETO PARA UNA NUEVA ENTRADA DE
CARROS, EL CONTRACTOR DEBERA REMOVER Y REEMPLAZAR EL CONCRETO
AL JOINT MAS CERCANO Y INSTALLAR EXPANSION JOINT DONDE TOCA EL
NUEVO CON EL CONCRETO QUE YA ESTABA ALLI.

        3.   EL RADIO DE INICIO NO DEBE INVADER LAS
PROPIEDADES ADYACENTES EN BASE A UNA
PROYECCIÓN DE LA LÍNEA DE LA PROPIEDAD DESDE
EL DERECHO DE PASO HASTA LA LÍNEA DEL BORDE.

5.    CUANDO SE REMUEVE EL CONCRETO PARA UNA NUEVA ENTRADA DE CARROS, EL CONTRACTOR
DEBERA REMOVER Y REEEMPLAZAR EL CONCRETO AL JOINT MAS CERCANO Y INSTALLAR EXPANSION
JOINT DONDE TOCA EL NUEVO CON EL CONCRETO QUE YA ESTABA ALLI. CONSTRUIR EL BORDE DE LA
ACERA Y ARROYO DE LA CALLE PARA EL CAMINO DE LA ENTRADA TODO EN UNA PIEZA.

6.    PARA APPLICATION DE NEGOCIOS, EL INGENIERO DEBE DISENAR RADIOS DE ENTRADA PARA ACOMODAR EL
RADIO DE GIRO DE LA TROCA. A LO MINIMO EL GIRO DE RADIO DEBE ACOMODAR A UNA TROCA DE BOMBEROS.

7.    MAX. PERMISSIBLE PARA EL PENDIENTE TRANSVERSAL DE ACERA ES 2.08% POR 2010 ADA STANDARDS. ES
RECOMENDADO QUE LAS ACERAS SEAN DISENADAS A 1.50% PARA PERMITIR TOLERANCIA DURANTE LA CONSTRUCTION.

8. EL CONTRATISTA DEBE HACER REFERENCIA AL DETALLE DE LA ACERA PARA EL REQUISITO DEL ENMARQUE DE LA IMAGEN.

ANCHO DE ENTRADA*   MAX. MIN.
SINGULAR'            24'    13'
NEGOCIO            40'    24'
(40' es el máx. permitido a menos
que sea aprobado por el Ingeniero)

PAVIMENTO

ACERA DE CONCRETO (5' TÍPICO)

D/W

INTERIOR DE EXP. DE 1/2" AL CRUZAR
ENTRADAS EXISTENTES

CALZADA POR OTROS W/MAX.
GRADO RECOMENDADO

RELLENO

RAMPA

2.5' RADIO

COMPACTADO

6.5' TIRA DE UTILIDADES

COLOQUE AQUÍ UNA JUNTA

(PARA OTROS)
COCHES

2.08% MAX.

ENTRADA DE

Si no hay bordillo ni
cuneta a lo largo del
camino, se requiere una
alcantarilla de entrada.
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6.5' TYPICAL
SEE PLANS

5'

NOTE:

1. INSTALL 1/2" EXPANSION JOINTS AT 50' O.C. AND WHERE WALKS ABUT OTHER WALKS, OR
OTHER CONSTRUCTION.  SCORE WALK TO A DEPTH OF 1/4 OF SIDEWALK THICKNESS AT 5'
TO 6' O.C.

2. ALL SIDEWALKS SHALL BE 3000 PSI.
3. CONCRETE SHALL BE BROOM FINISHED WITH 2.5" STRIKING AROUND EDGES TO GIVE A

PICTURE FRAME APPEARANCE.
4. MAXIMUM ALLOWABLE SIDEWALK CROSS SLOPE IS 2.08% PER THE 2010 ADA STANDARDS.

IT IS RECOMMENDED SIDEWALKS BE DESIGNED TO 1.50% TO ALLOW FOR TOLERANCE
DURING CONSTRUCTION.

2.08% MAX.
5' TO 6'

4"

R/W

R/W

ISOMETRIC VIEW

EXPANSION
JOINT

CONTRACTION
JOINT

2.08%

TYPICAL

4"

EXPANSION JOINT

JOINT SEALER

TOOLED
EDGE
R 1/8"

CONTRACTION JOINT

1"

PLACE SEALANT
IN TOOL JOINT

R 1/8"

EDGE

TOOLED EDGE
1/8" RADIUS

4"

4"1/2"

1/2" EXPANSION
MATERIAL"

1/8"

STREETCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #

REVISED

CONCRETE SIDEWALK
ST-7 APRIL 2023
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1.   THE BACKFILL AROUND AND UNDER PIPES AND OTHER UTILITY INSTALLATIONS ON ALL OPEN-CUT SECTIONS ACROSS OR
PARALLEL TO HIGHWAYS WITHIN CONSTRUCTION LIMITS SHALL BE MADE OF APPROVED MATERIAL FREE FROM ROCKS IN 6
INCH LOOSE LAYERS, OR OTHER APPROVED METHODS, AND SHALL BE COMPACTED TO AT LEAST 95% OF STANDARD
DENSITY AS DETERMINED BY AASHTO METHOD T-99. WHEN COMPACTING IN LAYERS, EACH LAYER MUST BE THOROUGHLY
TAMPED BY A MECHANICAL TAMP BEFORE THE NEXT LAYER IS PLACED. A PNEUMATIC TAMP, A GASOLINE RAMP TYPE TAMP,
OR A VIBRATING TAMP WILL BE REQUIRED TO MEET THE SPECIFICATIONS OF A "MECHANICAL TAMP".

2.   WHERE IT IS NECESSARY TO OPEN-CUT ACROSS ROADS WITH SURFACES OTHER THAN CONCRETE, THE PAVEMENT
REPAIR SHALL BE AS DIRECTED BY THE CITY WITH NO LESS THAN A MINIMUM OF 2 INCHES OF SURFACE COURSE AND A
MINIMUM OF 6 INCHES OF INTERMEDIATE COURSE TYPE I-19 OR TO ORIGINAL SUB-GRADE, WHICHEVER IS GREATER. THE
REPLACEMENT SURFACE AND/OR BASE SHALL EXTEND A MINIMUM OF 1 FOOT TO EACH SIDE OF THE EXCAVATION OPENING.
THE THICKNESS OF THE REPLACEMENT MATERIAL SHALL BE SUFFICIENT TO PROVIDE A BASE AND SURFACE. ALL REPLACED
SURFACING SHALL MEET THE REQUIREMENTS OF THE CITY AS TO MATERIAL AND PERFORMANCE OF WORK.

3. STONE BASE OR SUBGRADE SHALL BE PRIMED.

4. TACK COAT SHALL BE APPLIED BENEATH EACH LAYER OF BITUMINOUS PLANT MIX BASE OR PAVEMENT TO BE
PLACED.

OPEN-CUT CONSTRUCTION AND BACKFILL
AS REQUIRED BY THE CITY OF STATESVILLE

FOR RESIDENTIAL STREETS
2 INCH MIN. OF SURFACE S9.5-

10 FEET IN EACH DIRECTION OF
THE CENTER LINE OF THE OPEN-CUT

BACKFILL TO BE PLACED IN 6
INCH LOOSE LAYERS FREE FROM

ROCKS AND MECHANICAL
TAMPED BEFORE NEXT LAYERS.

6 INCHES MINIMUM OF B25.0
OR I-19 (OR TO ORIGINAL

SUB-GRADE, WHICHEVER IS
GREATER)

1 FOOT 1 FOOT

PIPE
(APPROVED
MATERIAL)

POLICIES AND PROCEDURES FOR ACCOMMODATING
UTILITIES ON ROADWAY PUBLIC RIGHT-OF-WAYS,

OPEN-CUT CONSTRUCTION AND BACKFILL

STREET

CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #

REVISED

OPEN CONSTRUCTION
AND BACKFILL

ST-8 APRIL 2023
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2.08%

10" COMPACTED ABC STONE OR 6" OF
B25.0C ASPHALT BASE COURSE

MODIFIED INDUSTRIAL ROADWAY SECTION
N.T.S.

3" S9.5C ASPHLAT SURFACE COURSE

4" I-19.0C ASPHALT
INTERMEDIATE BASE COURSE

* MUST HAVE COUNCIL APPROVAL

2.08%

COMPACTED SUBGRADE (SEE SECTION
500 OF STREET SPECIFICATIONS)

STREETCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #

REVISED

MODIFIED INDUSTRIAL
ROADWAY SECTION

ST-9 APRIL 2023
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STREET
CITY OF STATESVILLE

DETAIL #

PUBLIC W
ORKS DEPARTMENT

SCALE:
N.T.S.

SHEET #
TYPICAL GREENW

AY
SECTION

REVISED
ST-10

APRIL 2023
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STREET-SUBDIVISION REQUIREMENTS 
 
 
 The following street information is considered minimum requirements for construction and is part 
of the subdivision regulations adopted by City Council on January 9, 1995. 
 
STREET - A public thoroughfare or road which has been dedicated to public use and accepted for 
maintenance by the City or the North Carolina Department of Transportation or which has been improved 
to the standards necessary for acceptance by the City or the North Carolina Department of Transportation. 
 
STREET, ALLEY - A minor way used for vehicular access to the rear or side of properties otherwise abutting 
a street at the front. 
 
STREET, ARTERIAL - A major street in the city's street system that serves as an avenue for the circulation 
of traffic onto, out, or around the city and carries high volumes of traffic. 
 
STREET COLLECTOR - A street whose principal function is to carry traffic between minor, local, and 
subcollector streets and arterial streets but that may also provide direct access to abutting properties.  It 
serves or is designed to serve, directly or indirectly, more than 100 dwelling units and is designed to be 
used or is used to carry more than 800 trips per day. 
 
STREET, CUL-DE-SAC - A street that terminates in a vehicular turnaround. 
 
STREET, LOCAL - A street whose sole function is to provide access to abutting properties.  It serves or is 
designed to serve at least 10 but not more than 25 dwelling units and is expected to or does handle 
between 75 and 200 trips per day. 
 
STREET, MINOR - A street whose sole function is to provide access to abutting properties.  It serves or is 
designed to serve not more than nine dwelling units and is expected to or does handle up to 75 trips per 
day. 
 
STREET - PRIVATE - A street which has been designed in conjunction with a cluster or architecturally 
integrated subdivision to service the interior developments of subdivision only.  Collector or arterial street 
may not be designated as a private street. 
 
STREET, SUBCOLLECTOR - A street whose principal function is to provide access to abutting properties 
but is also designed to be used or is used to connect minor and local streets with collector or arterial 
streets.  Including residences indirectly served through connecting streets, it serves or is designed to serve 
at least 26 but not more than 100 dwelling units and is expected to or does handle between 200 and 
800 trips per day. 
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STREET DESIGN STANDARDS--GENERALLY. 

 
The council shall not accept or consider a request, petition, or enter into any contract for the 

paving of any street which does not meet the minimum street paving width requirements according to 
the widths prescribed for street classification as follows: 
 

ROADWAY CROSS SECTIONS 

STREET TYPE 
MIN. R/W WIDTH 

(FEET) 

MIN. PAVEMENT 

WIDTH (FEET) 

BACK OF CURB TO 

BACK OF CURB 

(FEET) 

1 
Collector (100+ 

Dwellings) 
60 32 37 

2 

Sub-Collector 

(25-99 

Dwellings) 

55 26 31 

3 
Local (10-24 

Dwellings) 
50 22 27 

4 
Minor (1-9 

Dwellings) 
50 20 25 

5 
Non-

Residential 

Pavement and 

Median Width + 28' 

24 (12' Min. Lane 

Width) 
29' Min. 

6 
Alley (PRIVATE 

ONLY) 
25' (PRIVATE) 16 N/A 

Note 1: Pavement Width does not include width of curb and gutter. Back of Curb to Back 

of Curb Dimensions Govern. 
 

Note 2: Reference the Street & Alley Cross Section Detail for Additional Information.  

 
Sidewalks for collector, sub collector, local minor and commercial, industrial streets    shall be 
as follows:  five feet in width.  Arterial shall be ten feet in width.  Grass strip shall be 6.5 feet 
measured between back of curb and sidewalk for new roads. 

 
Insufficient right-of-way. Where insufficient right-of-way exists, to construct streets in 

 accordance with the above requirements, the paving width of the street in question must be 
 approved by the city council. 
 

The foregoing regulations concerning streets may be modified by the planning board subject 
to final approval by the council, in the case of a subdivision of a tract of land large enough to 
be developed as a relatively complete development or group housing project in accordance 
with a well-studied plan which is properly safeguarded by restrictions which adequately provide 
for traffic circulation, light and air needs and recreational requirements calculated to serve the 
maximum anticipated population and containing such other requirements as may be 
recommended by the planning board and approved by the council. 
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ADDITIONAL DESIGN REQUIREMENTS 
 
Note: Design Requirements or Specifications not listed in this document shall be designed and 
constructed according to the most current version of the NCDOT Subdivision Manual and the Standard 
Specifications for Roads and Structures. 
  

Local and Minor 
Streets Only 

Collector, Sub-
Collector, and 

Non-Residential 

Alley 

Max. Grade 10% 10% 10% 

Min. Grade 0.50% 0.50% 0.50% 

Posted Speed 25 mph 25 mph N/A 

Design Speed 30 mph 30 mph N/A 

Min. Centerline Radius 150 230 35 

Min. Tangent Between Reverse 
Curves 

100 100 N/A 

K Value (CREST/SAG/STOP) 20/20/9 30/30/14 N/A 

 
 
CUL-DE-SACS 
 

Permanent dead-end streets shall not exceed one thousand (1,000) feet in length depending 
on topography and shall be provided with a turnaround having a thirty-five-(35) foot pavement 
radius and a right-of-way radius of forty-nine (49) feet. 

 
ALLEYS 
 
(1) In subdivisions alleys may be provided to the rear of all lots used for other than residential 

purposes as required by the Planning Board. Alleys are prohibited in residential blocks unless 
such are approved by the Planning Board. All dead-end alleys shall be provided with a 
turnaround.  

  
 

(2)    All alleys shall be constructed in accordance with city specifications and standards and  
shall meet the following requirements: 
 
a. Minimum centerline radius when a deflection angle 

of more than ten (10) degrees occurs   - 35 feet 
 
b. Property line radius at alley intersections  - 15 feet 
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INTERSECTIONS 
 

a. Maximum Street Grade at Intersection* 

 
STOP or YIELD Condition: Vertical Alignment is 2% maximum through the crosswalk areas 
(marked or unmarked). Outside of the crosswalk areas the vertical alignment is a 5% maximum 
within 100 feet of an intersection.  

 
THROUGH MOVEMENT Condition: Vertical Alignment is 5% through the crosswalk areas. Where 
feasible, it is recommended that the vertical alignment for a through-movement street also be 
set at 2% maximum through the crosswalk areas (marked or unmarked). Outside of the 
crosswalk areas, see table above. 

 
b. Midblock Pedestrian Street Crossings: At midblock crossings, the cross slope of the pedestrian 
street crossing is allowed to equal the street grade. 
 
c. Minimum Angle of Intersection is 75 degrees. 
 
d. Minimum Curb Radius is twenty-five (25) feet measured at the face of curb. 
 
e. A minimum 35’ x 35’ sight triangle (measured along right-of-way lines) shall be provided at each 
intersection corner. An additional 10’ x 70’ sight triangle shall be provided at intersections connecting 
to NCDOT maintained roadways. Other sight distance requirements may be required by the NCDOT or 
City of Statesville. 
 
e. See Appendix A, Section 6.02.F and Section 6.02.J for additional Block Length and Intersection 
requirements. 
 

 

*Preferred Option: Design intersections with a max. 2% street grade through the crosswalk area of all legs of the 
intersection. This will provide a level intersection where the required sidewalk, curb ramps, and street crossings 
can be constructed in accordance with the 2010 ADA Code and PROWAG Recommendations. Special attention 
to drainage design in warranted to ensure that these intersections drain properly. For intersections with street 
grades greater than 2% in any direction it is strongly recommended that the sidewalks, curb ramps, and street 
crossings be included as a part of the design process and site-specific details of the designs and any alternate 
layouts shall be in included in the plans as appropriate. 
 
Private Streets 
 

1. Private Streets are not eligible to be added to the City System of Streets and shall at a 
minimum be designed and constructed to the Public Street Standards. 
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City of Statesville Standard Street Specifications 

 
1. STREETS 
 
A. General 
 
The owner, contractor, design engineer, and testing engineer shall read and become familiar 
with the City of Statesville PE Certifications for Subdivisions and Streets. The appropriate 
certification, testing records, and record drawings for water and sewer, public and private roads 
and connections, electric facilities, street lighting, and storm sewer are required to be provided 
to the City before the City will accept maintenance of public facilities. Record drawings shall be 
provided to the City on a flash drive in .PDF and .DWG formats 
 
1. All work and materials shall conform to the latest edition of the North Carolina Department of 
Transportation Standard Specifications for Roads and Structures unless otherwise specified in 
this manual. 
 
2. All asphalt cuts shall be made with a saw when preparing street surfaces for patching or 
widening strips. 
 
3.  Paper joints shall be used to seal the ends of an asphalt pour so that future extensions can 
be made without causing rough joints. 
 
4. When placing asphalt against existing surfaces, a straight edge shall be used to prevent 
“humping” at that location. 
 
5. Stone base or subgrade shall be primed. 
 
6. Surfaces shall be tacked when asphalt is being placed over existing asphalt streets or 
adjoining concrete, storm drain and sanitary sewer structures. 
 
7. Tack coat shall be applied beneath each layer of bituminous plant mix base or pavement to 
be placed. 
 
8. ALL concrete used for streets, curb and gutter, sidewalks and drainage structures, etc. shall 
have a minimum compressive strength of 3000 PSI at 28 days. This requirement shall be 
provided regardless of any lesser compressive strength specified in the North Carolina 
Department of Transportation Standard Specifications for Roads and Structures. The contractor 
shall prepare concrete test cylinders in accordance with Section 1000 of the North Carolina 
Department of Transportation Standard Specifications for Roads and Structures at the direction 
of the project inspector. All equipment and cylinder molds shall be furnished by the contractor. It 
shall be the responsibility of the contractor to protect the cylinders until such time as they are 
transported for testing. Testing for projects shall be performed by an independent testing lab, at 
no cost to the City. The contractor shall provide equipment and perform tests on concrete for a 
maximum slump and air content as defined in Section 1000 of the North Carolina Department 
of Transportation Standard Specifications for Roads and Structures. These tests shall be 
performed at a frequency established by the inspector. Materials failing to meet specifications 
shall be removed by the contractor. 
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9. All concrete shall be cured with 100% Resin Base, white pigmented curing compound which 
meets ASTM Specifications C- 309, Type 1, applied at a uniform rate at one (1) gallon to 400 
square feet within 24 hours of placement of the concrete. 
 
10. All curb and gutter shall be backfilled with soil approved by the Inspector within 48 hours 
after construction to prevent erosion. 
 
11. All backfill and subgrade shall be non-plastic in nature, free from roots, vegetative matter, 
waste, construction material or other objectionable material. Said material shall be capable of 
being compacted by mechanical means and the material shall have no tendency to flow or 
behave in a plastic manner under the tamping blows or proof rolling. Stone under curb and 
gutter shall also be proof rolled and appropriate testing results provided per the appropriate City 
of Statesville PE Certification.  
 
12. Materials deemed by the Inspector as unsuitable for backfill purposes shall be removed and 
replaced with select backfill material. 
 
13. All trenches in the street right-of-way shall be backfilled with suitable material immediately 
after the pipe is laid. The fill around all pipe shall be placed in layers not to exceed six (6) inches 
and each layer shall be compacted thoroughly. For Storm Drainage see Backfill under Storm 
Drainage section. 
 
14. Under no circumstances shall water be permitted to rise in un-backfilled trenches after the 
pipe has been placed. 
 
15. Compaction requirements shall be attained by the use of mechanical compaction methods. 
Each six (6) inch layer of backfill shall be placed loose and thoroughly compacted into place. 
 
16. Straight forms shall not be used for forming curb and gutter in curves. 
 
17. All excess concrete on the front edge (lip) of gutter shall be removed when curb and gutter is 
poured with a machine. 
 
18. All subgrade shall be compacted to 100% of the maximum density obtainable with the 
Standard Proctor Test to a depth of eight (8) inches, and a density of 95% Standard Proctor for 
depths greater than eight (8) inches. All tests shall be performed by developer at no cost to the 
City. 
 
19. A canvas cover or other suitable cover shall be required for transporting plant mix asphalt 
during cool weather when the following conditions are present: 
 
a. Air temperature is below 60 degrees F. 
b. Length of haul from plant to job is greater than five (5) miles. 
c. Other occasions at the Inspector’s discretion when a combination of factors indicates that 
material should be covered in order to assure proper placement temperature. 
 
20. Concrete or asphalt shall not be placed until the air temperature measured at the location of 
the paving operation is at 35 degrees F and rising by 10:00 a.m. Concrete or paving operations 
should be suspended when the air temperature is 40 degrees F and descending. The contractor 
shall protect freshly placed concrete or asphalt in accordance with Sections 420 (Concrete 
Structures), 600 (Asphalt Bases and Pavements), and 700 (Concrete Pavements and 
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Shoulders) of the North Carolina Department of Transportation Standard Specifications when 
the air temperature is at or below 35 degrees F and the concrete has not obtained an age of 72 
hours. 
 
21. The contractor shall maintain two-way traffic at all times when working within existing 
streets. The contractor shall place and maintain signs, danger lights, and barricades and furnish 
watchmen or flagmen to direct traffic in accordance with the latest edition Work Area Traffic 
Control Handbook (WATCH), Work in the right-of-way of State System Streets may require 
additional traffic control provisions. 
 
22. The contractor shall do that which is necessary to control erosion and to prevent 
sedimentation damage to all adjacent properties and streams in accordance with the 
appropriate Iredell County and NCDEQ Ordinance(s). 
 
B. Grading 
 
1. Proposed street rights-of-way shall be graded to their full width for ditch type streets and a 
minimum of eight (8) feet behind the curb for curb and gutter sections. 
 
2. Fill embankments shall be formed of suitable material placed in successive layers not to 
exceed more than six (6) inches in depth for the full width of the cross-section, including the 
width of the slope area. No stumps, trees, brush, rubbish or other unsuitable materials or 
substances shall be placed in the embankment. Each successive six (6) inch layer shall be 
thoroughly compacted by the sheepsfoot tamping roller, 10-ton power roller, pneumatic-tired 
roller, or other methods approved by the City Engineer. Embankments over and around all pipe 
culverts shall be of select material, placed and thoroughly tamped and compacted as directed 
by the City Engineer or his representative. 
 
C. Roadway Base 
 
1. All roadways shall be constructed with a base course as described on the appropriate City of 
Statesville Detail Drawing. 
 
2. The material for stone base course shall conform to the requirements of Section 1010, 
Aggregate for Non-Asphalt Flexible Type Base, and Section 520, Aggregate Base course of the 
North Carolina Department of Transportation Standard Specifications for Roads and Structures. 
 
3. The stone base shall be compacted to 100% of the maximum density obtainable with the 
Modified Proctor Test (AASHTO- T180) by rolling with ring or tamping roller or with a pneumatic 
tired roller with a minimum weight of ten tons. When completed, the base course shall be 
smooth, hard, dense, unyielding and well bonded. 
 
D. Roadway Intermediate and Surface Course 
 
1. All public roadways shall be constructed with an intermediate and surface course as 
described on the appropriate City of Statesville Standard Detail Drawing. 
 
2. Plant mixed asphalt shall conform in all respects to Section 610 of the North Carolina 
Department of Transportation Standard Specifications for Roads and Structures. 
 
 

138 of 273



3. The final (1) one inch lift of asphalt surface course for Residential Subdivision Streets shall be 
withheld until a minimum of (75%) Seventy-Five Percent of the Development is occupied 
(occupied means a certificate of occupancy has been issued) or at least (1) one year has lapsed 
from the application of the intermediate course layer (All documentation to be provided by the 
developer and approved by the City Inspector). All known base failures shall be repaired prior to 
application of the final one inch lift of asphalt surface course. 
 
4. The City inspector shall be given a (24) twenty-four hour notification to inspect the 
intermediate course deficiencies. All deficiency repairs are to be monitored by a City Inspector 
and accepted prior to application of final layer. 
 
5. The City Engineer and the City Inspector(s) shall be notified prior to using recycled plant 
mixes. Recycled plant mixes shall not be used unless approved by the City Engineer. 
 
6. Failure to meet the above requirements may result in the delay or prevention of street 
acceptance by the City of Statesville. 
 
E. Sidewalks, Ramps, and Driveways 
 
1. Where sidewalks and pedestrian routes within street crossings (including marked and 
unmarked crosswalks) are provided, they must be constructed so they are accessible to all 
potential users, including those with disabilities. 
 
The July 26, 2011 “Proposed Accessibility Guidelines for Pedestrian Facilities in the Public 

Right‐of‐Way” was written by the US Access Board and is also known as the Public Right‐of‐Way 
Accessibility Guidelines or PROWAG. PROWAG provides more specific information than the 
existing Americans with disabilities Act Accessibilities Guidelines (ADAAG) for transportation 

facilities within the right‐of‐way including pedestrian access routes, signals, and parking 
facilities. The PROWAG requirements are currently in the development and adoption process 
and have not been officially adopted by the Department of Justice; however, the Federal 
Highway Administration has issued guidance that the draft version of the PROWAG “are 
currently recommended best practices, and can be considered the state of the practice that 
could be followed for areas not fully addressed” in the existing ADAAG requirements. 
 
Due to the widespread acceptance of the PROWAG, and their pending adoption in the future, 
the standards in this manual are based upon the PROWAG requirements. The designer is 
encouraged to reference the complete PROWAG document for additional information 
(www.accessboard.gov).Buildings and other structures not covered by PROWAG must comply 
with the applicable requirements of the ADAAG. 
 
2. Sidewalks shall be constructed of not less than 3000 P.S.I. concrete and shall be four (4) 
inches thick, constructed on an adequately graded base, except where a sidewalk crosses a 
driveway it shall be six (6) inches thick. Subgrade shall be compacted to 95% of the maximum 
density obtainable with the Standard Proctor Test. The surface of the sidewalk shall be light 
broom finished and picture framed with 2.5” tooling/striking to give a picture frame 
appearance. Tooled joints shall be provided at intervals of not less than five (5) feet and not 
more than six (6) feet and expansion joints at intervals of not more than fifty (50) feet. The 
sidewalk shall have a desired lateral slope of 1.5% (2.00% maximum). 
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3. Planting strip adjacent to sidewalk shall be graded to ¼ inch per foot (min.) up to 1 ¼ inch 
per foot (max.), except where excessive natural grades make this requirement impractical. In 
such cases, the City Engineer may authorize a suitable grade. 
 
4. Sidewalk widths shall be a minimum of five (5) feet unless otherwise specified. Where 
necessary, a 5’ x 5’ sidewalk is required at least every 200’ as required by PROWAG for a 
passing zone unless otherwise provided by residential driveways, intersecting sidewalk, etc. 
 
5. Approval of sidewalk construction plans must be obtained as part of the plan review process. 
Except in unusual circumstances, sidewalk must be located a minimum of (6.5) six and one half 
feet from the back of the curb. A recorded public sidewalk easement is required for all sidewalk 
located outside public right-of-way; the width shall be equal to the distance from the right-of-way 
line to the back of the sidewalk plus two feet or to the face of building, whichever is less. The 
sidewalk easement must be recorded with the Iredell County Register of Deeds prior to issuance 
of a certificate of occupancy for the corresponding building(s). 
 
6. Running slope of all ramps shall be up to 7.5% (8.33% maximum). Curb ramps are required 
where sidewalks intersect curbing at any street intersection. 
 
7. Refer to the WATCH Manual, MUTCD (latest edition), and the Proposed Guidelines for 
Pedestrian Facilities in the Public Right-of-Way (PROWAG) for construction zone pedestrian 
routes and signalization and controls for actuators. Curb ramps shall be designed and 
constructed in accordance with the American Disability Act. 
 
8. Where pedestrian routes are contained within a street or right-of-way, the grade of pedestrian 
access routes shall not exceed the general grade established for the adjacent street or highway. 
 
2. STORM DRAINAGE 
 
A. General 
 
1. All storm drainage design shall conform to the standards and specifications as provided in 
the City of Statesville Drainage Design Manual and the North Carolina Department of 
Transportation Standards Specifications for Roads and Structures. The more restrictive of any 
standards that conflict shall apply. 
 
2. Adequate storm drainage shall be provided throughout the development by means of storm 
drainage pipes or properly graded channels. All pipes shall be of adequate size and capacity, as 
approved by the City Engineer, to carry all storm water in its drainage area. 
 
3. The NCDOT Standard Drawings have been accepted as approved standards to be specified 
for Land Development projects in the City of Statesville and City of Statesville ETJ. See standard 
detail drawings of this manual for a table listing the standards accepted. These standard 
drawings shall be referenced by NCDOT number or shown on all plans submitted to the City of 
Statesville for approval. 
 
4. All work and materials shall conform to the latest edition of the NCDOT Standard 
Specifications unless otherwise specified in this manual. ALL concrete used for drainage 
structures shall have a minimum compressive strength of 3000 PSI at 28 days. This 
requirement shall be provided regardless of any lesser compressive strength specified in the 
North Carolina Department of Transportation Standard Specifications for Roads and Structures. 
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5. Prior approval shall be obtained to use pre-cast storm drainage structures in any street right-
of-way by City Engineer. 
 
6. Construct non-NCDOT Roadway Standard Drawing endwalls of reinforced concrete or as 
approved by the City. 
 
7. Pipe shall have a minimum diameter of fifteen (15) inches (eighteen (18) inches minimum on 
cross drain culverts unless otherwise approved by the City Engineer). 
 
8. Reinforced concrete pipe may be used in all storm drain applications. High Density 
Polyethylene Pipe (HDPE) or Polypropylene Pipe (PP) may be substituted for pipe diameters of 
36 inches or less. 
 
9. All pipe shall be laid with the bell or groove upgrade and the joint entirely interlocking. 
 
10. For all pipes, wrap geotextile (NCDOT Section 1056 - Type 2) around all pipe joints. Extend 
geotextile at least 12 inches beyond each side of the joint or band. Secure geotextile against the 
outside of the pipe by methods approved by the engineer. 
 
11. Meet minimum and maximum cover requirements of NCDOT Standard Drawing 300.01 or 
as indicated on the most current NCDOT Pipe Material Selection Guide. Special applications for 
less than two (2) feet of cover will be reviewed and approved by the City Engineer individually. 
Storm pipe design that exceeds these criteria may be approved at the discretion of the City 
Engineer. 
 
12. All pipes in storm drain structures shall be flush with the inside wall. 
 
13. All storm drain structures over three (3) feet and six (6) inches in height must have steps in 
accordance with standard details set forth in this manual. 
 
14. The interior surfaces of all storm drainage structures shall be pointed up and smoothed to 
an acceptable standard using mortar mixed to manufacturer’s specifications. 
 
15. Storm drainage piping shall be placed in a straight alignment at uniform grade. No changes 
in alignment shall be allowed except at catch basins, manholes, or other junctions that provide 
appropriate clean out access. The maximum length between access points is 300 linear feet. 
 
15.a. A pipe collar meeting NCDOT standards or standard junction structure is required where 
pipes from two manufacturers or materials are tied together. Pipes should be on the same 
grade and alignment and have the same internal diameter where a pipe collar is specified. 
 
16. All frames, grates, rings, covers, etc., must conform to the standards set forth in this 
manual. Supply covers with a minimum of two and a maximum of six 1” diameter vent holes. 
 
17. Pipe Video Standards: Installation of pipes/culverts consisting of the following approved 
materials (concrete, high density polyethylene – HDPE, and PP) used for the purpose of 
conveying stormwater runoff in and out of public rights-of-way, that are eligible for maintenance 
by the City, is subject to the following: 
 
17.a. All storm drainage system installation requires a Closed Circuit Television (CCTV) video as 
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part of the inspection process after installation and prior to the approval process. Pipe larger 
than 48 inches may require manual entry and inspection (confined space regulations may be 
applicable). No acceptance of a street(s) or associated map phase(s) will be considered by the 
City until a CCTV video of the associated storm drainage system is provided to the applicable 
review agency and the agency has provided a written response noting acceptance. All CCTV 
video will be performed by a current National Association of Sewer Service Companies-Pipeline 
assessment and Certification Program (NASSCO-PACP) certified contractor and in compliance 
with NASSCO-PACP standards. All videos, reports, and repair methods will meet the most recent 
published version of City Standards. The City expects storm drainage systems to be clean, have 
good alignment, tight joints, no broken or cracked pipes, and built per the approved plans prior 
to submittal of CCTV video documentation. Any systems that do not meet the above may be 
rejected at the discretion of the City engineer. 
 
17.b. The storm drainage system owner (developer, builder, property owner, etc.) will provide at 
their cost the following prior to final inspection and City acceptance: 
 
17.b.i. Plat, map or drawing identifying each pipe segment being presented for acceptance with 
all inlet nodes labeled and corresponding to the accompanying video such that it is clear as to 
the pipe/culvert being accepted. For example, start of video is at inlet CB1 to JB2 as shown on 
accompany drawing. (video map segments should match the approved drawings.). 
 
17.b.ii. A CCTV video performed by a NASSCO-PACP certified contractor for each pipe/culvert 
segment being considered for acceptance. 
 
17.b.iii. A digital copy of report for each pipe/culvert segment that certifies the condition of pipe 
as installed is in compliance with the most recent version of NASSCO-PACP methodology and 
standards. All defects are to be coded and reported per NASSCO-PACP certification guidelines to 
the City for review, after all repairs have been made. Any repair or treatment to defects (prior to 
submittal of video or as observed by the City agency) will be corrected in compliance with 
Industry Standard approved methods. Example: by following the American Concrete Pipe 
Association acceptable methods and applicable material treatments associated with concrete 
pipe deficiency (broken concrete pipe will be repaired structurally by an approved method.) 
 
17.b.iv. Deficiencies found/observed by City staff may require an additional CCTV video to 
document they have been corrected appropriately and repair or treatment followed Industry 
Standard approved methods. Deficiencies must exceed the ACPA standards for acceptable pipe 
variations. 
 
17.b.v. The City reserves the right to randomly or at its discretion monitor, evaluate, and review 
videos and reports submitted by the owner or certified consultants as a quality 
assurance/quality control (QA/QC) practice. Any discrepancies between the report and the City 
review may constitute non-acceptance of the approval. 
 
17.b.vi. The name of the contractor who installed the drainage system, and their contact 
information. 
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B. Backfill 
 
1. Provide and install backfill per NCDOT standards. Layers shall not exceed six (6) inches loose 
and each layer shall be compacted thoroughly. 
 
2. All backfill shall be non-plastic in nature, free from roots, vegetative matter, waste, 
construction material or other objectionable material. Said material shall be capable of being 
compacted by mechanical means and the material shall have no tendency to flow or behave in 
a plastic manner under the tamping blows or proof rolling. 
 
3. Materials deemed by the Engineer as unsuitable for backfill purposes shall be removed and 
replaced with select backfill material. 
 
 
4. Backfilling of trenches shall be accomplished immediately after the pipe is laid. Do not 
operate heavy equipment over any pipe culvert until the pipe culvert has been properly 
backfilled, covered and compacted with at least three (3) feet of an approved material. 
 
5. Compaction requirements shall be attained using mechanical compaction methods. Each 
layer of backfill shall be placed loose and thoroughly compacted in place. 
 
6. Under no circumstances shall water be permitted to rise in un-backfilled trenches after the 
pipe has been placed. 
 
C. Reinforced Concrete Pipe (RCP) and Culverts 
 
1. Concrete pipe used within the street right-of-way shall be a minimum of Class III Reinforced 
Concrete Pipe. Installation of Class IV or higher concrete pipe shall be identified on the As-Built 
Plan and the City inspector shall be given documentation and notification of this information 
prior to construction. All concrete shall be at least 3000 psi. 
 
2. Joints shall consist of one of the following and should be specified by the Engineer for each 
respective project as applicable: 
 
a. Preformed joint sealant, which conforms to ASTM C 990 Section 6.2 “Butyl Rubber Sealant” 
and NCDOT 1032-6.F. Joints utilizing preformed joint sealant shall be used in combination with 
Type 2 filtration geotextile wrap around all RCP pipe joints. 
 
b. Rubber (elastomeric) gasket seals in accordance with ASTM C 443 which are in compliance 
with ASTM C 1619, Class C (unless otherwise required to exceed this specification, as specified 
by the engineer). Joints shall be produced with single offset spigot or with a confined O-ring 
groove. Rubber Gaskets may be pre-lubricated profile, profile rubber gaskets, or O-ring. Rubber 
gasket installation shall be per manufacturer’s recommendations. Where rubber gaskets 
meeting this section are specified, no filtration geotextile wrap is required around the joints for 
RCP. 
 
3. Fill lift holes with a manufactured soil tight lift hole plug or as approved by the manufacturer. 
Provide the manufacturers approved method for filling lift holes upon request by the City. 
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4. The maximum pipe slope for reinforced concrete pipe is 6 percent. Provide a special design 
by a structural engineer for reinforced concrete pipe slopes exceeding 6 percent. 
D. High Density Polyethylene Pipe (HDPE) 
 
1. The Product used shall be corrugated exterior/smooth interior pipe (Type S), conforming to 
the requirements of AASHTO Specification M294 (latest edition) for Corrugated Polyethylene 
Pipe. 
 
2. Bell and spigot joints shall be required on all pipes inside the right-of-way. Bells shall cover at 
least two full corrugations on each section of pipe. The bell and spigot joint shall have an O-ring 
gasket meeting ASTM F477 with the gasket factory installed, placed on the spigot end of the 
pipe. Pipe joints shall meet all requirements of AASHTO M294. 
 
3. All HDPE pipe installed must be inspected and approved by the City’s Inspector prior to any 
backfill being placed. The City inspector must be present during the backfilling operation as well. 
 
4. All backfill material shall be approved by the City inspector prior to placement of the material 
within the street right-of-way. 
 
5. The minimum length of HDPE pipe permitted for use shall be four (4) feet. HDPE flared end 
sections are not allowed. 
 
E. Polypropylene Pipe (PP) 
 
1. The product used shall be polypropylene culvert pipe that meets AASHTO M 330 for Type S or 
Type D, or ASTM F2881 or ASTM F2764 Double or Triple wall; and has been evaluated by 
NTPEP. 
 
2. Bell and spigot joints shall be required on all pipes inside the right-of-way. Bells shall cover at 
least two full corrugations on each section of pipe. The bell and spigot joint shall have an O-ring 
gasket meeting ASTM F477 with the gasket factory installed, placed on the spigot end of the 
pipe. Pipe joints shall meet all requirements of AASHTO M 330. 
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City of Statesville, North 
Carolina 

Public Works Department 
 

DRIVEWAY PERMIT 

 
 
 

Permit Fee: $25.00 

Driveway Details available at: 
https://www.statesvillenc.net/departments/public_works_utilities/engineering 

 
Date:   Permit No.   

 

 
I,    of    

(Name of Applicant)  (Mailing Address) 

 

 
 Phone Number: ________________________  Email: __________________________________ 
 

hereinafter termed the applicant, request permission and authority to construct (a driveway, driveways) at the following 
location: 

 

Address:   

Curb and Gutter Along Road: ___ YES    ___ NO 

If there is No Curb and Gutter along the Road a Driveway Culvert is required. 

Minimum Pipe Size is 15”. 

Approved Materials can be found in the City of Statesville Street Specifications. 

The person performing the work must be experienced and competent and subject to the restrictions shown on the 
appropriate City of Statesville driveway detail. Applicant shall include a copy of the driveway detail to be used with the 
submission of this driveway permit application. 

 

The owner agrees that he will not allow construction of such driveway otherwise than in conformity with specifications 
incorporated in the approved permit; that he will maintain such driveway in a good and safe condition; that if use of such 
driveway be abandoned, or substantially abandoned, for a continuous period of one year, he will cause the curb and 
sidewalk areas affected by construction of such driveway, to be close in accordance with the City of Statesville current curb 
and gutter standards and details; that he will reimburse the City any costs which it may incur in making good any of the 
aforesaid agreements which such owner may fail to make good; and that the City shall have a lien upon said abutting 
property for any such cost. 

 
It is further understood and agreed that the driveway or driveways will be constructed in accordance with appropriate 
driveway detail, included with this permit, and that if construction is not completed within one (1) year from the date the 
permit is granted, said permit shall become void. 

 

Work to be done by:   Signed:   

(Owner/Contractor 
 

Permit granted this the   day of   20  
(Day) (Month) 

 
Signed:   

City Engineer/Director of Public Works 
 

NOTE: Before concrete is poured, the driveway must be formed and inspected by the City of 
Statesville Construction Inspector (Billy Setzer at bsetzer@statesvillenc.net)145 of 273



     CITY OF STATESVILLE 
ROUTE  DATE          

 

CITY OF STATESVILLE 
 

-AND- 

 
RIGHT OF WAY ENCROACHMENT AGREEMENT  

WITHIN THE CITY MAINTAINED ROADWAY SYSTEM 

        

        

 

 

THIS AGREEMENT, made and entered into this    day of       20    by and between the City  

of Statesville, party of the first part; and       

      party of the second part, 

W I T N E S S E T H 

 THAT WHEREAS, the party of the second part desires to encroach on the right of way of the public road designated as 

Route(s)       , located       

      

with the construction and/or erection of:       

      

      

 WHEREAS, it is to the material advantage of the party of the second part to effect this encroachment, and the party of 
the first part in the exercise of authority conferred upon it by statute, is willing to permit the encroachment within the limits of the 
right of way as indicated, subject to the conditions of this agreement; 

 NOW, THEREFORE, IT IS AGREED that the party of the first part hereby grants to the party of the second part the right 
and privilege to make this encroachment as shown on attached plan sheet(s), specifications and special provisions which are 
made a part hereof upon the following conditions, to wit: 

 That the installation, operation, and maintenance of the above-described facility will be accomplished in accordance with the party of 
the first part’s latest Standard Details and Specifications, the NCDOT POLICIES AND PROCEDURES FOR ACCOMMODATING 
UTILITIES ON HIGHWAY RIGHTS-OF-WAY, and such revisions and amendments thereto as may be in effect at the date of this 
agreement.  Information as to these policies and procedures may be obtained from the City Engineer or City Utility Department of the 
party of the first part. 

 That the said party of the second part binds and obligates himself or herself to install and maintain the encroaching facility in such 
safe and proper condition that it will not interfere with or endanger travel upon said highway, nor obstruct nor interfere with the proper 
maintenance thereof, to reimburse the party of the first part for the cost incurred for any repairs or maintenance to its roadways and 
structures necessary due to the installation and existence of the facilities of the party of the second part, and if at any time the party of the 
first part shall require the removal of or changes in the location of the said facilities, that the said party of the second part binds himself, 
his successors and assigns, to promptly remove or alter the said facilities, in order to conform to the said requirement, without any cost to 
the party of the first part.  

 That the party of the second part agrees to provide during construction and any subsequent maintenance proper signs, signal lights, 
flagmen and other warning devices for the protection of traffic in conformance with the latest Manual on Uniform Traffic Control Devices 
for Streets and Highways and Amendments or Supplements thereto.   

 That the party of the second part hereby agrees to indemnify and save harmless the party of the first part from all damages and 
claims for damage that may arise by reason of the installation and maintenance of this encroachment. 

 That the party of the second part agrees to restore all areas disturbed during installation and maintenance to the satisfaction of the 
City Engineer of the party of the first part.  The party of the second part agrees to exercise every reasonable precaution during 
construction and maintenance to prevent eroding of soil; silting or pollution of rivers, streams, lakes, reservoirs, other water 
impoundments, ground surfaces or other property; or pollution of the air.  There shall be compliance with applicable rules and regulations 
of the Iredell County Planning & Development, Erosion Control Section and/or the North Carolina Division of Environmental Management, 
North Carolina Sedimentation Control Commission, and with ordinances and regulations of various counties, municipalities and other 
official agencies relating to pollution prevention and control.  When any installation or maintenance operation disturbs the ground surface 
and existing ground cover, the party of the second part agrees to remove and replace the sod or otherwise reestablish the grass cover to 
meet the satisfaction of the City Engineer of the party of the first part. 

 That the party of the second part agrees to assume the actual cost of any inspection of the work considered to be necessary by the 
City Engineer of the party of the first part. 

 That the party of the second part agrees to have available at the construction site, at all times during construction, a copy of this 
agreement showing evidence of approval by the party of the first part.  The party of the first part reserves the right to stop all work unless 
evidence of approval can be shown. 

 Provided the work contained in this agreement is being performed on a completed highway open to traffic; the party of the second part 
agrees to give written notice to the City Engineer of the party of the first part when all work contained herein has been completed.  Unless 
specifically requested by the party of the first part, written notice of completion of work on highway projects under construction will not be 
required. 

 That in the case of noncompliance with the terms of this agreement by the party of the second part, the party of the first part reserves 
the right to stop all work until the facility has been brought into compliance or removed from the right of way at no cost to the party of the 
first part. 

 That it is agreed by both parties that this agreement shall become void if actual construction of the work contemplated herein is not 
begun within one (1) year from the date of authorization by the party of the first part unless written waiver is secured by the party of the 
second part from the party of the first part. 

 During the performance of this contract, the second party, for itself, its assignees and successors in interest (hereinafter referred to as 
the “contractor”), agrees as follows: 

a. Compliance with Regulations:  The contractor shall comply with the Regulations relative to nondiscrimination in Federally-
assisted programs of the U. S. Department of Transportation, Title 49, Code of Federal Regulations, Part 21, as they may be 
amended from time to time, (hereinafter referred to as the Regulations), which are herein incorporated by reference and 
made a part of this contract. 

b. Nondiscrimination:  The contractor, with regard to the work performed by it during the contract, shall not discriminate on the 
grounds of race, color, or national origin in the selection and retention of subcontractors, including procurements of materials 
and leases of equipment.  The contractor shall not participate either directly or indirectly in the discrimination prohibited by 
Section 21.5 of the Regulations, including employment practices when the contract covers a program set forth in Appendix B 
of the Regulations. 146 of 273



c. Solicitations for Subcontracts, including Procurements of Materials and Equipment:  In all solicitations either by competitive 
bidding or negotiation made by the contractor for work to be performed under a subcontract, including procurements of 
materials or leases of equipment, each potential subcontractor or supplier shall be notified by the contractor of the 
contractor’s obligations under this contract and the Regulations relative to nondiscrimination per Federal Law. 

d. Information and Reports:  The contractor shall provide all information and reports required by the Regulations, or directives 
issued pursuant thereto, and shall permit access to its books, records, accounts, other sources of information, and its 
facilities as may be determined by the City of Statesville to be pertinent to ascertain compliance with such Regulations or 
directives.  Where any information required of a contractor is in the exclusive possession of another who fails or refuses to 
furnish this information, the contractor shall so certify to the City of Statesville as appropriate and shall set forth what efforts 
it has made to obtain the information.  

e. Sanctions for Noncompliance:  In the event of the contractor’s noncompliance with the nondiscrimination provisions of this 
contract, the City of Statesville shall impose such contract sanctions as it determines to be appropriate, including, but not 
limited to, 

 (1)  withholding of payments to the contractor under the contract until the contractor complies, and/or 
 (2)  cancellation, termination or suspension of the contract, in whole or in part. 

f. Incorporation of Provisions:  The contractor shall include the provisions of paragraphs “a” through “f” in every subcontract, 
including procurements of materials and leases of equipment, unless exempt by the Regulations, or directives issued 
pursuant thereto.  The contractor shall take such action with respect to any subcontract or procurement as the City of 
Statesville may direct as a means of enforcing such provisions including sanctions for noncompliance:  Provided, however, 
that, in the event a contractor becomes involved in, or is threatened with, litigation with a subcontractor or supplier as a 
result of such direction, the contractor may request the City of Statesville to enter into such litigation to protect the interests 
of the city, and, in addition, the contractor may request the United States to enter into such litigation to protect the interests 
of the United States. 

 

IN WITNESS WHEREOF, each of the parties to this agreement has caused the same to be executed the day and 
year first above written. 

  CITY OF STATESVILLE 

  BY:       

   CITY ENGINEER 
ATTEST OR WITNESS:   

             

             

             

  Second Party 
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INSTRUCTIONS 

When the applicant is a corporation or a municipality, this agreement must have the corporate seal and be attested by the corporation 
secretary or by the empowered city official.  In the space provided in this agreement for execution, the name of the corporation or 
municipality shall be typed above the name, and title of all persons signing the agreement should be typed directly below their signature. 

When the applicant is not a corporation, then his or her signature must be witnessed by one person.  The address should be included in 
this agreement and the names of all persons signing the agreement should be typed directly below their signature. 

This agreement must be accompanied, in the form of an attachment, by plans or drawings showing the following applicable information: 
 
1. All roadways and ramps. 
2. Right of way lines and where applicable, the control of access lines. 
3. Location of the existing and/or proposed encroachment. 
4. Length, size and type of encroachment. 
5. Method of installation. 
6. Dimensions showing the distance from the encroachment to edge of pavement, shoulders, etc. 
7. Location by highway survey station number.  If station number cannot be obtained, location should be shown by 

distance from some identifiable point, such as a bridge, road, intersection, etc. 
8. Drainage structures or bridges if affected by encroachment (show vertical and horizontal dimensions from 

encroachment to nearest part of structure). 
9. Method of attachment to drainage structures or bridges. 
10. Manhole design. 
11. On underground utilities, the depth of bury under all traveled lanes, shoulders, ditches, sidewalks, etc. 
12. Length, size and type of encasement where required. 
13. On underground crossings, notation as to method of crossing - boring and jacking, open cut, etc. 
14. Location of vents. 

GENERAL REQUIREMENTS 

1. Any attachment to a bridge or other drainage structure must be approved by the City Engineer prior to submission of 
encroachment agreement to the appropriate Department. 

2. All crossings should be as near as possible normal to the centerline of the highway. 
3. Minimum vertical clearances of overhead wires and cables above all roadways must conform to clearances set out in 

the National Electric Safety Code. 
4. Encasements shall extend from ditch line to ditch line in cut sections and 5’ beyond toe of slopes in fill sections. 
5. All vents should be extended to the right of way line or as otherwise required by the City. 
6. All pipe encasements as to material and strength shall meet the standards and specifications of the City. 
7. Any special provisions or specifications as to the performance of the work or the method of construction that may be 

required by the City must be shown on a separate sheet attached to encroachment agreement provided that such 
information cannot be shown on plans or drawings. 

8. The Public Utilities Department, Public Works Department, and Construction Inspector should be given notice by the 
applicant prior to actual starting of installation included in this agreement. 
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SEWER FLOW DATA SHEET 

Revised: 11/29/2021 Page 1 of 2 

 

 

 

 
The following information is necessary for the City of Statesville Public Utilities Department to efficiently process your request 

for sewer service and to help the City of Statesville monitor the flow coming to the treatment plants. The information 

provided by you must be as accurate as possible. 

 

NOTE: SEE ATTACHED MAP TO DETERMINE WHICH TREATMENT PLANT THE SITE IS TRIBUTARY TO.  

NOTE: IF YOUR PROJECT WARRENTS AN NCDEQ PERMIT, PLEASE PROVIDE THE FAST TRACK APPLICATION WITH YOUR TRC SUBMITTAL 

INSTEAD OF THIS DATA SHEET. 

Please return all information via email to  

Public Utilities Director at: wvaughan@statesvillenc.net 

Public Utilities Office Manager at: ahill@statesvillenc.net 

Civil Engineer at: csloan1@statesvillnc.net 

 

Contact Information:  

Date Service Wanted (Estimate if Unknown):     

Service Address:    

Business Name:    Phone:    

Type of Business (i.e. Retail, Manufacturing, Warehouse, etc.):    

Name of owner/partnership/corporation:    

(If different owner than listed in business name)  

Mailing Address:    

(If different address than service address)  

General Contractor Name:    Phone:    
(Or main point of contact)  

 Email:    

Utility Contractor:    Phone:    
(If different than listed above)  

 Email:    

 

Type of Service Requested: 
(Check all that apply)    

 New Construction  Existing  Relocation  Upfit (Adding Load to Existing) 

 Other (Please Specify):    

 

Tributary Plant Selection (See Attached Map): 

 3rd Creek Plant  

 4th Creek Plant  Other (Please Specify):    
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SEWER FLOW DATA SHEET 

Revised: 11/29/2021 Page 2 of 2 

 

 

 

 
 

FLOW TYPE AND LOADING INFORMATION 
 

 
 

 
Information Provided By:   Date:     

Email:   Phone:    

1. Origin of wastewater: (check all that apply): 

 Residential (Individually Owned)  Retail (stores, centers, malls)  Car Wash 

 Residential (Leased)  Retail with food preparation/service  Hotel and/or Motels 

 School / preschool / day care  Medical / denta l / veterinary facilities  Swimming Pool/Clubhouse 

 Food and drink facilities  Church  Swimming Pool/Filter Backwash 

 Businesses / offices / factories  Nursing Home  Other (Explain in Attachment) 

   

2. Nature of wastewater :        % Domestic        % Commercial       % Industrial (See 15A NCAC 02T .0103(20)) 

    If Industrial, is there a Pretrea tment Program in effect?  Yes  No 

3. Has a flow reduction been approved under 15A NCAC 02T .0114(f)?   Yes  No  

 If yes, provide a copy of flow reduction approval letter with this application 

4. Summarize wastewater generated by project: 

Establishment Type (see 02T.0114(f)) Daily Design Flow a,b No. of Units Flow 

            gal/                  GPD 

            gal/                  GPD 

            gal/                  GPD 

            gal/                  GPD 

            gal/                  GPD 

            gal/                  GPD 

Total       GPD 

a  See 15A NCAC 02T .0114(b), (d), (e)(1) and (e)(2) for caveats to wastewater design flow ra tes (i.e., minimum flow per 

dwelling; proposed unknown non-residential development uses; public access facilities located near high public use areas; 

and residential property located south or east of the Atlantic Intracoastal Waterway to be used as vacation rentals as defined 

in G.S. 42A-4).  

b Per 15A NCAC 02T .0114(c), design flow rates for establishments not identified [in table 15A NCAC 02T.0114] shall be 

determined using available flow data , water using fixtures, occupancy or operation patterns, and other measured data. 

5. Wastewater generated by project:     GPD (per 15A NCAC 02T .0114) 

 Do not include future flows or previously permitted allocations 

If permitted flow is zero, please indicate why: 

 Pump Station/Force Main or Gravity Sewer where flow will be permitted in subsequent permits that connect to this line. 

Please provide supplementary information indicating the approximate timeframe for permitting upstream sewers with flow. 

 

 Flow has already been allocated in Permit Number:         Issuance Date:       

 

 Rehabilitation or replacement of existing sewers with no new flow expected 

 

 Other (Explain):        
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Water Line Standard Materials

For water line construction, the following specific materials or brands are considered acceptable for the City

of Statesville's system.

Fire Hydrants:

All must have National Standard Threads, 5 inch valve openings, and open left (counter-clockwise).

American Flow Control (American Darling) B84B, or equal.

Water Valves:

All valves must open to the right (clockwise).

Quarter turn ball valves should be used on sizes up to 2 inch diameter water lines.  Each valve shall

have a flat head (such as a corp stop) for on/off operation.

Resilient wedge type valves must be used on sizes 2-

1

2

 to 10 inch diameter water lines.  On 12 inch or

larger, butterfly valves with double disc gates must be used.

Approved valves are American Flow Control (American Darling), Mueller and Clow.

Pipe Materials:

All major water main materials must conform to Sections 4, 13, or 14.

Water taps ¾ inch through 1 inch shall be type K soft copper line.  Type L hard copper shall be used for

2 inch reduced at the valve for 1 

1

2

" and 2". On all 2" lines there must be a 

1

4

 turn ball valve in a traffic

bearing box.

Water Meters:

All water meters shall be in cubic feet per second.  The City can furnish meters (for cost) for application

on lines to be dedicated to the City.  Size will be determined according to the demand.  All meters 3 inch

and larger are to have ductile iron pipe to the City side of the meter.

Fittings shall be brass for ¾ inch through 1 inch and be flared or compression type.  Fittings for 2 inch

shall be compression only.  Approved types are Ford, Mueller, and McDonald.

Approved meter boxes are Brooks #1419 for ¾ inch through 1 inch services and Brooks # 1730 for 2

inch services.  All boxes must be 18 inch deep with plastic lid and cast iron readers.  Any prefabricated

meter vault not installed by the City must be pre approved by the City Engineer.

Tapping Sleeves: The following area approved standards:

American Flow Control (American Darling) - Mechanical Joint.

Mueller - Mechanical Joint

Romac - Stainless steel with ductile iron flange.

WATER LINESCITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Standard Materials

REVISED
W-1 JUN 2020

1 1
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R/W

2.5'

ROADWAY
CL

42
" M

IN
.

3/4" TYPE K SOFT COPPER

CORPORATION STOPMAIN

NOTE: 
1. METER IS TO BE SET INSIDE OF THE R/W.
2. METER SHALL NOT BE LOCATED IN DRIVEWAY.
3. ALL PLASTIC METER BOXES SHALL HAVE HEAVY DUTY STRENGTH POLYMER

CEMENT (PLASTIC) LIDS AS APPROVED BY THE CITY OF STATESVILLE.
4. ALL SERVICE LINES SHALL COMPLY WITH AWWA REGULATIONS C800.

DUAL CHECK VALVE
MUELLER H14242

OR  ANY DUAL CHECK
VALVE THAT IS A.S.S.E.

APPROVED

3/4" IRON YOKE BAR

WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

3/4" - 1"
WATER SERVICE

REVISED
W-2 SEP 2019

1 1

OPTIONAL 3/4" ELL

Section View of Connection

TO CUSTOMER

SIDEWALK

0°-60° TAP

18 78" 24"15 14"

10 18" 12 58" 17 34"

METER

18"

KEEP LINE AS LEVEL
WITH MAIN AS POSSIBLE

ANGLE METER STOP
MUELLER H-14255

LID BOLT
(2 REQ'D)

12"-18"
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R/W

2.5'

ROADWAY
CL

42
" M

IN
.

2" TYPE L HARD COPPER

CORPORATION STOP
MAIN

NOTE: 
1. METER IS TO BE SET INSIDE OF THE R/W.
2. METER SHALL NOT BE LOCATED IN DRIVEWAY.
3. ALL PLASTIC METER BOXES SHALL HAVE HEAVY DUTY STRENGTH POLYMER

CEMENT (PLASTIC) LIDS AS APPROVED BY THE CITY OF STATESVILLE.
4. ALL SERVICE LINES SHALL COMPLY WITH AWWA REGULATIONS C800.

WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

2" WATER
SERVICE

REVISED
W-3 SEP 2019

1 1

Section View of Connection

TO CUSTOMER

SIDEWALK
12"-18"

KEEP LINE AS LEVEL
WITH MAIN AS POSSIBLE

SERVICE SADDLE
WITH DOUBLE BALE

BYPASS WITH
BALL VALVE

METER

ANGLE CHECK VALVE
OUTLET (DOUBLE CHECK)

METER

BALL VALVE
INLET

METER WILL BE SUPPLIED BY
THE CITY OF STATESVILLE

24" 38"31"

18 14" 19 12" 32 12"

18"

LID BOLT
(2 REQ'D)

1
4 TURN BALL VALVE TO BE INSTALLED

USE VALVE BOX STABILIZATION
PAD WHEN PLACED IN AREAS

SUBJECTED TO TRAFFIC.

VALVE BOX. SEE DETAIL
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 BENDS & TEES 
 SECTION X-X 

 PLAN-TEES  PLAN-BENDS 

4.  KEEP ALL PIPING JOINTS CLEAR OF CONCRETE THRUST BLOCKS.

X

X

X

X

18" MIN.-10" DIA. OR LESS
24" MIN.-12" DIA. OR GREATER

B
B

45°

A
A

UNDISTURBED

AA

4"

6"

8"

10"

12"

18"

18"

24"

28"

32"

12"

12"

18"

22"

28"

10"

10"

13"

15"

19" 28"

22"

18"

13"

13" 7"

7"

10"

12"

14"

10"

10"

12"

15"

18" 14"

12"

10"

7"

18"

15"

12"

10"

10" 12"

12"

16"

20"

22"

14"

14"

18"

22"

28"

PIPE
SIZE A B A B A B BA A B

2000 PSF SOIL (SAND & GRAVEL WITH CLAY)

NOTES:

1.  BASED ON 200 PSI STATIC PRESSURE PLUS AWWA WATER HAMMER ALLOWANCE.

2.  ALL BEARING SURFACES TO BE CARRIED TO UNDISTURBED GROUND.

3.  THRUST BLOCKS TO BE USED AT ALL LINES OPERATING UNDER PRESSURE.

7"

SOIL (TYP.)

42"36"36"18"36"18"36"30"38"54"

90° BEND 45° BEND 22-1/2° BEND 11-1/4° BEND TEE

16"

WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Thrust Blocking

REVISED
W-4 MAY 2010

1 1
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CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

REVISED
W-5 MAY 2010

1 1

WATER LINE

Thrust Collar & Dead End

W + 2A

NOTES:
1. POUR CONCRETE AGAINST FIRM. UNDISTURBED SOIL. FILL AGAINST COLLAR TO BE COMPACTED

TO 90% PROCTOR FOR 6' ALONG THE PIPE ON BOTH SIDES OF THE COLLAR.
2. COMPLETELY BACKFILL AND COMPACT BEFORE PRESSURE TEST.
3. TRENCH WIDTHS ARE MAXIMUM FOR 10' EACH SIDE OF COLLAR.

B

MECHANICAL JOINT PLUG

2'

A
W

A

OPTIONAL 2"
ORIFICE W/ CAP

MEGALUG 1100 SERIES
RESTRAINT OR EQUIVALENT

DUCTILE IRON PIPE

DUCTILE IRON PIPE

THRUST COLLAR

B

PLAN VIEW

ISOMETRIC VIEW

2'

DIA. OF PIPE

A

A

NOMINAL PIPE
DIAMETER

"D"
"A" "B"

TRENCH
WIDTH

"W"

REINFORCING STEEL

BARS
SPACING

(EACH WAY)
6" - 8" 12" 12" 26" # 6 12"

# 6
# 6

6"
6"

30"
36"

16" 16"
21" 21"

10" - 12"
16"

M.J. PLUG

MEGALUG 1100 SERIES
RESTRAINT OR EQUIVALENT
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Typical Hydrant
Connection

REVISED
W-6 JUN 2021

1 1

R/W

MAIN

2'-0" 3'-6" MIN.

18
"

CONCRETE
THRUST BLOCKING

TYPICAL MEGALUG JOINT
RESTRAINT OR EQUIVALENT

CONCRETE
THRUST BLOCKING

NOTES:

1. SEE CITY STANDARD MATERIALS LIST FOR APPROVED HYDRANTS
2. DO NOT BLOCK HYDRANT DRAIN W/ BLOCKING
3. ALL HYDRANTS SHALL BE YELLOW IN COLOR.
4. HYDRANTS SHALL BE BEHIND SIDEWALK OR AS PER PLANS. (NO HYDRANTS IN SIDEWALKS)
5. ALL JOINTS FROM MAIN TO FIRE HYDRANT  MUST BE RESTRAINED. USE MEGALUG OR

EQUIVALENT JOINT RESTRAINT.  CONTRACTOR MAY USE  THREADED RODS AS AN OPTIONAL
JOINT RESTRAINT.  RODS MUST RUN CONTINUOUS FROM MAIN TO HYDRANT.

6. GATE VALVE SHALL OPEN TO THE RIGHT.
7. TRACER WIRE MUST BE ATTACHED AND LOCATE TAPE MUST BE 2 FT ABOVE PIPE.

CONCRETE BRICKS
UNDER VALVE BOX

CL

1
4 C.Y. #57

WASHED STONE

6" M.J. GATE
VALVE

6" DIA. DUCTILE
IRON PIPE

USE VALVE BOX STABILIZER PAD WHEN
PLACED IN AREAS SUBJECT TO TRAFFIC

36
" M

IN
.

HYDRANT SHALL
OPEN TO THE LEFT

VALVE BOX
(SEE DETAIL)

RESTRAIN EACH  JOINT
FROM MAIN TO HYDRANT.

5" STORZ
CONNECTION
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10-1/4"

8"

6-
1/2

"

1/4"

5-3/4"

VA
RI

ES

7-5/16"

2"
2"

5-5/16"

2"

6-1/8"

TOP SECTION

BOTTOM SECTION
5.25"

DROP LID

WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Standard Valve Box

REVISED

1 1

NOTES:

1. BODY CASTING TO BE TYLER MANUFACTURE NO. 6855-SERIES,
5-1/4" SHAFT, SLIP TYPE, OR APPROVED EQUAL.  SCREW TYPE
NOT ACCEPTED

2. THE BOTTOM PIECE SHALL BE BEVELED AT THE LOWER END TO
FIT AROUND THE STUFFING BOX GLAND AND SHALL REST ON
TWO BRICKS UNDER EACH SIDE OF THE BASE.

3. FITS 4" THRU 12" VALVES

6-3/8"

6-1/2"

9-1/2"

7-3/8"

7-5/8"

9"

3/8"

3/16

VA
RI

ES

W-7 -
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Valve Box Protector
(Stabilization Pad)

REVISED

1 1

2" 4.5"

27" DIAMETER

 SECTION A-A 

 PLAN 

GRADE CONCRETE
PRECAST9.25"2"

4"2"
FINISH

14" DIAMETER
NO. 3 REBAR

23" DIAMETER
NO. 3 REBAR

VALVE BOX

AA

W-8 SEP 2019

VALVE BOX TOP
MARKED WATER
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WATER LINE

CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

3/4" to 1-1/2" Reduced
Pressure Assembly

(High Hazard Applications)

REVISED
W-10D NOV 2019

1 1

X

SECTION X-X

PLAN VIEW

NOTE:
1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLIES WILL BE MAINTAINED BY THE

CUSTOMER AND TESTED ANNUALLY BY A CERTIFIED TESTER.
2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK DIMENSIONS

BEFORE ORDERING ENCLOSURE.
3. SLOPE CONCRETE/ OR POLY PAD TO DRAIN PORTS.
4. ASSEMBLY SHALL BE PLACED ON CUSTOMER'S PROPERTY BEHIND THE METER BOX AND

INSTALLED WITH A 120V GFCI RECEPTACLE.
5. ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6. NO GALVANIZED OR PLASTIC PIPE OR FITTINGS.
7. TYPE-L HARD COPPER MUST BE INSTALLED FROM THE METER TO THE COPPER RISERS AND

5' FROM THE BACK SIDE, AND THE RISERS MUST HAVE UNIONS INSTALLED ON EACH SIDE.

24
" M

IN
.

X

4"

CONCRETE SLAB
3000 PSI @ 28 DAYS

(CHECK ENCLOSURE SIZE
FOR SLAB DIMENSIONS)

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

VARIES

12" MIN.

12" MIN.

12" MIN.

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

BRONZE 1/4 TURN
SHUT OFF VALVE
(TYP.)

BRONZE 1/4 TURN
SHUT OFF VALVE

(TYP.)

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION

RELIEF VALVE

INSTALL UNIONS
(TYPICAL)

5'

PROTECT PIPE
FROM CONCRETE
WITH PIPE
INSULATION

USE HARD COPPER (TYPE-L)
FROM METER TO 5' PAST
BACK SIDE OF RPA (TYP.)

159 of 273



WATER LINE

CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

2" Reduced
Pressure Assembly

(High Hazard Applications)

REVISED
W-10D NOV 2019

1 1

X

SECTION X-X

PLAN VIEW

NOTE:
1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLIES WILL BE MAINTAINED BY THE

CUSTOMER AND TESTED ANNUALLY BY A CERTIFIED TESTER.
2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK DIMENSIONS

BEFORE ORDERING ENCLOSURE.
3. SLOPE CONCRETE/ OR POLY PAD TO DRAIN PORTS.
4. ASSEMBLY SHALL BE PLACED ON CUSTOMER'S PROPERTY BEHIND THE METER BOX AND

INSTALLED WITH A 120V GFCI RECEPTACLE.
5. ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6. NO GALVANIZED OR PLASTIC PIPE OR FITTINGS.
7. TYPE-L HARD COPPER MUST BE INSTALLED FROM THE METER TO THE COPPER RISERS AND

5' FROM THE BACK SIDE, AND THE RISERS MUST HAVE UNIONS INSTALLED ON EACH SIDE.

24
" M

IN
.

X

4"

CONCRETE SLAB
3000 PSI @ 28 DAYS

(CHECK ENCLOSURE SIZE
FOR SLAB DIMENSIONS)

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

VARIES

12" MIN.

12" MIN.

12" MIN.

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

BRONZE 1/4 TURN
SHUT OFF VALVE
(TYP.)

BRONZE 1/4 TURN
SHUT OFF VALVE

(TYP.)

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION

RELIEF VALVE

INSTALL UNIONS
(TYPICAL)

5'

PROTECT PIPE
FROM CONCRETE
WITH PIPE
INSULATION

USE HARD COPPER (TYPE-L)
FROM METER TO 5' PAST
BACK SIDE OF RPA. (TYP.)
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DOMESTIC WATER LINE

CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

3" - 10" Reduced
Pressure Assembly

(High Hazard Applications)

REVISED
W-10D NOV 2019

1 1

X

SECTION X-X

PLAN VIEW

X

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP TOP
ENCLOSIRE APPROVED
BY BACKFLOW
COORDINATOR

LOCKABLE FLIP TOP
ENCLOSURE APPROVED BY
BACKFLOW COORDINATOR

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

4"

FASTEN ENCLOSURE TO SLAB TYP.

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION
TO ENSURE ASSEMBLY DOES

NOT FREEZE

NOTE:

1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLY'S WILL BE MAINTAINED BY THE CUSTOMER.
2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK DIMENSIONS

BEFORE ORDERING ENCLOSURE.
3. SLOPE CONCRETE OR POLY PAD TO DRAIN PORTS.
4. ASSEMBLY SHALL BE PLACED ON THE CUSTOMERS PROPERTY BEHIND THE METER AND

INSTALLED WITH A 120V GFCI RECEPTACLE.
5. ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6. DUCTILE IRON PIPE MUST BE INSTALLED FROM THE METER TO THE D.I. RISERS, AND 5' FROM

THE BACK SIDE OF ASSEMBLY.

12" MIN.

12" MIN.

RELIEF VALVE

INLET
SHUTOFF

VALVE

SECOND
SHUTOFF

VALVE

FIRST
CHECK

SECOND
CHECK

USE D.I.P. FROM STREET
CONNECTION TO 5' PAST

BACK SIDE OF RPA

5'24
" M

IN
.
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FIRE LINE

CITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

3" - 10" Reduced Pressure
Detector Assembly

(High Hazard Applications)

REVISED
W-10F SEP 2019

1 1

X

SECTION X-X

PLAN VIEW

X

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP TOP
ENCLOSURE APPROVED BY
BACKFLOW COORDINATOR

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

4"

FASTEN ENCLOSURE TO SLAB TYP.

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION
TO ENSURE ASSEMBLY DOES

NOT FREEZE

NOTE:
1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLY'S SHALL BE MAINTAINED BY THE

CUSTOMER AND TESTED ANNUALLY BY A CERTIFIED TESTER.
2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK

DIMENSIONS BEFORE ORDERING ENCLOSURE.
3. SLOPE CONCRETE OR POLY PAD TO DRAIN PORTS.
4. ASSEMBLY SHALL BE PLACED ON THE CUSTOMERS PROPERTY AND AS NEAR TO

THE R.O.W. AS POSSIBLE. IT SHALL BE INSTALLED WITH A 120V GFCI RECEPTACLE.
5. ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6. NO GALVANIZED OR PLASTIC PIPE OR FITTINGS.
7. DUCTILE IRON MUST BE INSTALLED FROM THE MAIN TO THE RISERS, AND 5' FROM

THE BACK SIDE OF THE REDUCED PRESSURE ASSEMBLY.
8. TAMPER SWITCHES WITH ALARM SHALL BE SUPPLIED ON THE DEVICE WHEN USED

FOR FIRE LINE APPLICATIONS AS PER NC FIRE CODE.
9. DETECTOR METER MUST BE NICOR READY AND READ IN CUBIC FEET.

12" MIN.

12" MIN.

RELIEF VALVE

INLET
SHUTOFF

VALVE

SECOND
SHUTOFF

VALVE

FIRST
CHECK

SECOND
CHECK

DETECTOR CHECK

LOCKABLE FLIP
TOP ENCLOSURE
APPROVED BY
BACKFLOW
COORDINATOR

DISTANCE TO
R.O.W. VARIES

RI
GH

T 
OF

 W
AY

 LI
NE

USE D.I.P. FROM STREET
CONNECTION TO 5' PAST

BACK SIDE OF RPA

5'24
" M

IN
.
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DOMESTIC WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

3" - 10" DC Assembly
(Above Ground)

REVISED
W-11D NOV 2019

1 1

X

SECTION X-X

PLAN VIEW

X

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP TOP
ENCLOSURE APPROVED
BY BACKFLOW
COORDINATOR.

LOCKABLE FLIP TOP
ENCLOSURE APPROVED BY
BACKFLOW COORDINATOR.

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

4"

FASTEN ENCLOSURE TO SLAB TYP.

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION

NOTE:

1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLY'S WILL BE MAINTAINED BY THE CUSTOMER.
2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK DIMENSIONS

BEFORE ORDERING ENCLOSURE.
3. SLOPE CONCRETE OR POLY PAD TO DRAIN PORTS.
4. ASSEMBLY SHALL BE PLACED ON THE CUSTOMERS PROPERTY BEHIND THE METER AND

INSTALLED WITH A 120V GFCI RECEPTACLE.
5. ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6. DUCTILE IRON PIPE MUST BE INSTALLED FROM THE METER TO THE D.I. RISERS, AND 5' FROM

THE BACK SIDE OF ASSEMBLY.

USE D.I.P. FROM STREET
CONNECTION TO 5' PAST

BACK SIDE OF DCA

5'24
" M

IN
.
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FIRE LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

3" - 10" DC Detector
Assembly (Above Ground)

REVISED
W-11F NOV 2019

1 1

X

SECTION X-X

PLAN VIEW

X

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP TOP
ENCLOSURE APPROVED BY
BACKFLOW COORDINATOR.

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

4"

FASTEN ENCLOSURE TO SLAB TYP.

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION

DETECTOR CHECK

LOCKABLE FLIP
TOP ENCLOSURE
APPROVED BY
BACKFLOW
COORDINATOR

USE D.I.P. FROM STREET
CONNECTION TO 5' PAST

BACK SIDE OF DCA

NOTE:
1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLY'S SHALL BE MAINTAINED BY THE

CUSTOMER AND TESTED ANNUALLY BY A CERTIFIED TESTER.
2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK

DIMENSIONS BEFORE ORDERING ENCLOSURE.
3. SLOPE CONCRETE OR POLY PAD TO DRAIN PORTS.
4. ASSEMBLY SHALL BE PLACED ON THE CUSTOMERS PROPERTY AND AS NEAR TO

THE R.O.W. AS POSSIBLE. IT SHALL BE INSTALLED WITH A 120V GFCI RECEPTACLE.
5. ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6. NO GALVANIZED OR PLASTIC PIPE OR FITTINGS.
7. DUCTILE IRON MUST BE INSTALLED FROM THE MAIN TO THE RISERS, AND 5' FROM

THE BACK SIDE OF THE DC ASSEMBLY.
8. TAMPER SWITCHES WITH ALARM SHALL BE SUPPLIED ON THE DEVICE WHEN USED

FOR FIRE LINE APPLICATIONS AS PER NC FIRE CODE.
9. DETECTOR METER MUST BE NICOR READY AND READ IN CUBIC FEET.

DISTANCE TO
R.O.W. VARIES

RI
GH

T 
OF

 W
AY

 LI
NE

5'24
" M

IN
.
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

3/4" to 1-1/2" DC
Assembly (Above Ground)

REVISED
W-12A NOV 2019

1 1

X

SECTION X-X

PLAN VIEW

NOTE:

1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLIES SHALL BE MAINTAINED BY THE
CUSTOMER AND TESTED ANNUALLY BY A CERTIFIED TESTER.

2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK DIMENSIONS
BEFORE ORDERING ENCLOSURE.

3. SLOPE CONCRETE/ OR POLY PAD TO DRAIN PORTS.
4.      ASSEMBLY SHALL BE PLACED ON CUSTOMER'S PROPERTY BEHIND THE METER BOX
         AND INSTALLED WITH A 120V GFCI RECEPTACLE.
5.      ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6       NO GALVANIZED OR PLASTIC PIPE OR FITTINGS.
7.      TYPE-L HARD COPPER MUST BE INSTALLED FROM THE METER TO THE COPPER RISERS AND
          5' FROM THE BACK SIDE, AND THE RISERS MUST HAVE UNIONS INSTALLED ON EACH SIDE.

24
" M

IN
.

X

4"

CONCRETE SLAB  3000 PSI @
28 DAYS (CHECK ENCLOSURE
SIZE FOR SLAB DIMENSIONS)

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

VARIES

12" MIN.

12" MIN.

12" MIN.

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

BRONZE 1/4 TURN
SHUT OFF VALVES

(TYP.)

BRONZE 1/4 TURN
SHUT OFF VALVES

(TYP.)

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION

USE HARD COPPER (TYPE-L)
FROM METER TO 5' PAST BACK

SIDE OF DCA. (TYP.)

INSTALL UNIONS
(TYPICAL)
PROTECT PIPE
FROM CONCRETE
WITH PIPE
INSULATION

5'
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

2" DC Assembly
(Above Ground)

REVISED
W-12A NOV 2019

1 1

X

SECTION X-X

PLAN VIEW

NOTE:

1. AFTER INSTALLATION, ALL BACKFLOW ASSEMBLIES SHALL BE MAINTAINED BY THE
CUSTOMER AND TESTED ANNUALLY BY A CERTIFIED TESTER.

2. ENSURE ASSEMBLY WILL FIT WITHIN AN APPROVED ENCLOSURE. CHECK DIMENSIONS
BEFORE ORDERING ENCLOSURE.

3. SLOPE CONCRETE/ OR POLY PAD TO DRAIN PORTS.
4.      ASSEMBLY SHALL BE PLACED ON CUSTOMER'S PROPERTY BEHIND THE METER BOX
         AND INSTALLED WITH A 120V GFCI RECEPTACLE.
5.      ASSEMBLY SHALL BE ACCESSIBLE BY CITY INSPECTORS AND CERTIFIED TESTERS.
6       NO GALVANIZED OR PLASTIC PIPE OR FITTINGS.
7.      TYPE-L HARD COPPER MUST BE INSTALLED FROM THE METER TO THE COPPER RISERS AND 5'
         FROM THE BACK SIDE, AND THE RISERS MUST HAVE UNIONS INSTALLED ON EACH SIDE.

24
" M

IN
.

X

4"

CONCRETE SLAB  3000 PSI @
28 DAYS (CHECK ENCLOSURE
SIZE FOR SLAB DIMENSIONS)

DRAIN PORT
TYPICAL EACH SIDE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

LOCKABLE FLIP
TOP FIBERGLASS
ENCLOSURE

VARIES

12" MIN.

12" MIN.

12" MIN.

2"

ISOMETRIC VIEW OF
TYPICAL ENCLOSURE

BRONZE 1/4 TURN
SHUT OFF VALVES

(TYP.)

BRONZE 1/4 TURN
SHUT OFF VALVES

(TYP.)

INSTALL 120V
 RECEPTACLE WITH GFCI

FOR HEATER CONNECTION

USE HARD COPPER (TYPE-L)
FROM METER TO 5' PAST
BACK SIDE OF DCA. (TYP.)

INSTALL UNIONS
(TYPICAL)
PROTECT PIPE
FROM CONCRETE
WITH PIPE
INSULATION

5'
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Bore Under Paved
Roadways

REVISED
W-13 SEP 2019

1 1

3' 
MI

N

CO
VE

R

RIGHT OF WAY

TO
E 

OF
 S

LO
PE

PAVED ROADWAY

3' 
MI

N.

CO
VE

R

SHOULDER

USE APS MODEL AC PULL-ON END SEAL OR EQUIVALENT

OPTIONAL: COMPLETELY GROUT ENDS OF CASING PIPE.
ADD A WEEP HOLE ON LOW SIDE FOR DRAINAGE.

PAVED ROAD WIDTH
5' MIN

SHOULDER

C/
L D

IT
CH

STEEL CASING PIPE
SEE CHART BELOW

3 SPIDERS MIN PER JOINT OF PIPE

D.I. RESTRAINED
JOINT CARRIER PIPE

36"
MIN.

NOMINAL
DIAMETER

OUTSIDE
DIAMETER

OUTSIDE
DIAMETER

WALL
THICKNESS

OUTSIDE
DIAMETER

WALL
THICKNESS

CARRIER PIPE
RAILROAD HIGHWAY

CASING PIPE

6" & SMALLER

8"
10"

12"
14"
16"

20"
24"

6.90"
9.05"

11.10"

13.20"
15.30"

17.40"
21.60"
25.80"

16"

20"
24"
28"
30"

42"
42"

12-3/4"

16"
20"
24"
28"

30"

42"
42"

12-3/4"0.188"

0.250"
0.281"

0.344"
0.406"
0.406"

0.563"
0.563"

0.250"
0.250"

0.250"
0.250"
0.312"
0.312"

0.312"
0.312"

R/
W

R/
W

NOTES:

1. ALL ROAD CROSSINGS SHALL BE AS CLOSE TO PERPENDICULAR WITH THE ROADWAY AS POSSIBLE OR
AS DIRECTED BY THE CITY ENGINEER.

2. ALL SEWER PIPE FROM MANHOLE TO MANHOLE AT HIGHWAY CROSSINGS SHALL BE DUCTILE IRON.
3. INSTALLATION OF CASING SHALL BE DRY BORE AND JACK.
4. STEEL CASING PIPE SHOULD BE GRADE B STEEL WITH A MINIMUM COMPRESSIVE STRENGTH OF 35,000

PSI IN ACCORDANCE WITH ASTM  A139 AND A283.
5. CARRIER PIPE IS TO BE D.I.P. RESTRAINED JOINT.
6. GREASE ENCASEMENT AS REQUIRED FOR EASE OF INSTALLATION.
7. HOT DIP GALVANIZE ALL STEEL ASSEMBLY PARTS AFTER FABRICATION.
8. CADMIUM PLATE ALL NUTS & BOLTS.

5'
MIN.

SPIDER

45°'
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Trench, Bedding, &
Backfill in Paved Roads

REVISED
W-14 SEP 2019

1 1

COMPACTED
BACKFILL

COMPACT SELECT
BACKFILL IN 6" LIFTS
( MATERIAL NO
LARGER THAN 1" )

PIPE
O.D.

*
*

O.D.

NOTES:

1. WHEN IN ROCK OR NON-CUSHIONING MATERIAL PLACE A BED OF # 57 STONE AT LEAST 8" THICK BELOW
MIDPOINT OF PIPE FOR TRENCH DEPTH'S UP TO 16'.  WHEN TRENCH IS GREATER THAN 16' DEEP PLACE AN
ADDITIONAL 1" OF CUSHIONING STONE FOR EACH 2' OF DEPTH UP TO A MAXIMUM CUSHIONING DEPTH OF 12".

2. WHERE UNSUITABLE SOIL IS ENCOUNTERED, EXCAVATE THE SOIL AS DIRECTED BY THE ENGINEER AND
BACKFILL WITH #57 STONE.

3. BACKFILL SHALL BE COMPACTED TO 95% STANDARD PROCTOR DENSITY.
4. WHEN WORKING WITHIN NCDOT RIGHT-OF-WAYS IT MAY BE REQUIRED TO ADD A ONE (1) INCH ASPHALT

OVERLAY OVER  AND AROUND THE CUT AREA.

SEE NOTE # 1

8"

NEW ASPHALT  "SUPERPAVE S9.5B"
TO MATCH EXISTING PAVEMENT
THICKNESS OR 2.5" MIN.

PIPE DIAMETER
      *LESS THAN 14"

14" TO 36"
MORE THAN 24" 24"

18"
12"SEE NOTE # 2

SAW CUT JOINTS

COMPACTED
ABC STONE

BRACE TRENCH AS
REQUIRED BY

EXISTING SOIL
CONDITIONS

EXISTING PAVEMENT

OVERLAP NEW
ASPHALT AND

STONE 12" MIN.

EXISTING
STONE

VARIES
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Trench, Bedding, &
Backfill Off Road

REVISED
W-15 SEP 2019

1 1

COMPACTED
BACKFILL

COMPACT SELECT
BACKFILL IN 6" LIFTS
( MATERIAL NO
LARGER THAN 1" )

PIPE
O.D.

*
*

O.D.

NOTES:

1. WHEN IN ROCK OR NON-CUSHIONING MATERIAL PLACE A BED OF # 57 STONE AT LEAST 8" THICK BELOW
MIDPOINT OF PIPE FOR TRENCH DEPTH'S UP TO 16'.  WHEN TRENCH IS GREATER THAN 16' DEEP PLACE AN
ADDITIONAL 1" OF CUSHIONING STONE FOR EACH 2' OF DEPTH UP TO A MAXIMUM CUSHIONING DEPTH OF 12".

2. WHERE UNSUITABLE SOIL IS ENCOUNTERED, EXCAVATE THE SOIL AS DIRECTED BY THE ENGINEER AND
BACKFILL WITH #57 STONE.

3. BACKFILL SHALL BE COMPACTED TO 95% STANDARD PROCTOR DENSITY.

SEE NOTE # 1

6"

LOOSE BACKFILL
HEAPED UP TO
PROMOTE
VEGETATION
GROWTH

PIPE DIAMETER
      *LESS THAN 14"

14" TO 36"
MORE THAN 24" 24"

18"
12"SEE NOTE # 2

BRACE TRENCH AS REQUIRED
BY EXISTING SOIL CONDITIONS

VARIES
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WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Utilitys in R/W

REVISED
W-16 MAY 2019

1 1

R/
W

L
R/

W
C

MI
N.

 4"
 S

CH
. 4

0 P
VC

 S
ER

VI
CE

 LI
NE

SL
OP

ED
 @

 2%

2" - 6"

BE
ND

 P
IP

E 
AS

 T
IG

HT
 A

S
PO

SS
IB

LE
 W

IT
HO

UT
 K

IN
KI

NG
 P

IP
E

TY
PI

CA
L V

AL
VE

BO
X 

W
/ C

OL
LA

R

RE
SI

DE
NT

IA
L

W
AT

ER
 M

ET
ER

W
YE

 F
IT

TI
NG

3/4
" T

YP
E 

K 
CO

PP
ER

 P
IP

E

CO
RP

. S
TO

P
6"

 D
IA

. D
.I.P

.

ME
GA

LU
G 

JO
IN

T
RE

ST
RA

IN
T 

OR
 E

QU
IV

AL
EN

T

AL
L H

YD
RA

NT
S 

TO
 B

E
PA

IN
TE

D 
YE

LL
OW

 B
Y

TH
E 

MA
NU

FA
CT

UR
ER

SI
DE

W
AL

K

SE
W

ER
 M

AI
N

45
°

MI
N.

 4"
 C

LE
AN

OU
T

W
IT

H 
BR

AS
S 

PL
UG
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A 
/ 2

A 
/ 2SE

E 
DE

TA
IL

CONCRETE BLOCKING

USE VALVE BOX STABILIZING PAD WHEN
PLACED IN AREAS SUBJECT TO TRAFFIC

CONCRETE BRICKS
UNDER VALVE BOX

"C" SEE CHART

AA

UNDISTURBED EARTH

TAPPING SLEEVE

M.J. GATE VALVE

UNDISTURBED EARTH

CONCRETE BRICK BLOCKING

SECTION A-A

PLAN VIEW

NOTES:
1. THE GATE VALVE SHALL OPEN TO THE RIGHT.
2. USE FULL BODY TAPPING SLEEVE WITH GASKET AND MECHANICAL JOINT OUTLET.
3. CONCRETE BLOCKING IS TO BE FORMED TO ENSURE ACCESSIBILITY TO FITTINGS AND POURED AGAINST UNDISTURBED EARTH.
4. FITTINGS ARE TO BE COMPLETELY WRAPPED WITH PLASTIC, PRIOR TO POURING CONCRETE.
5. CONCRETE TO BE MINIMUM 3,000 PSI. @ 28 DAYS.

WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

Tapping Sleeve

REVISED
W-17 -

1 1

UNDISTURBED EARTH
BEHIND BLOCKING

B

EXISTING LINE

VALVE BOX
(SEE DETAIL)

CONCRETE BLOCKING
COMPACTED EARTH

MEGALUG JOINT RESTRAINT
OR EQUIVALENT
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CONSTRUCTION NOTES:
1. ALL WORK SHALL BE COORDINATED WITH THE CITY OF STATESVILLE, THE DESIGN ENGINEER, THE N.C. DEPARTMENT OF TRANSPORTATION,

ALL GAS, TELEPHONE, &  POWER UTILITIES,  AND ANY OTHERS AS REQUIRED.

2. ALL WATER LINES INSTALLED ON SECONDARY ROADS SHALL BE ACCORDING TO THE NCDOT "POLICIES AND PROCEDURES FOR
ACCOMMODATING UTILITIES ON HIGHWAY RIGHT-OF-WAYS" MANUAL.

3. TAKE PROPER PRECAUTIONS NOT TO DISTURB EXISTING PROPERTY CORNERS.  ANY NECESSARY REMOVAL AND RESETTING OF PROPERTY
IRONS SHALL BE DONE BY A REGISTER LAND SURVEYOR.

4. FENCES DAMAGED DURING CONSTRUCTION MUST BE REPLACED.  USE TEMPORARY FENCING TO PREVENT ESCAPE OF LIVESTOCK.

5. ALL RIGHT-OF-WAYS SHALL BE GRADED, SHAPED, SEEDED AND STABILIZED AFTER CONSTRUCTION IS COMPLETE.

6. ALL RIGHT-OF-WAYS SHALL BE GRADED IN A MANNER AS TO NOT ALLOW ANY STANDING WATER.

7. ANY EXCAVATED WOOD, ROCKS, AND/OR DEBRIS SHALL BE DISPOSED OF OFF SITE BY THE CONTRACTOR.  NO ONSITE BURYING WILL BE
ALLOWED.

8. ANY TREES SCARRED DURING CONSTRUCTION SHALL HAVE THE SCARS TRIMMED AND PAINTED WITH ASPHALT-BASE TREE PAINT.

11. PLUG ALL PIPE OPENINGS AND FILL ANY EXPOSED TRENCHES AT THE END OF THE DAY.

12. DO NOT TIE NEW WATER LINES INTO EXISTING WATER LINES UNTIL AUTHORIZED BY LOCAL AND STATE AUTHORITIES.

13. THE USE AND STORAGE OF EXPLOSIVES SHALL CONFORM TO LOCAL, STATE, AND FEDERAL LAWS.

14. COSTS OF CONCRETE COLLARS AND PLUGS SHALL BE INCLUDED IN THE UNIT PRICE OF PIPE UNLESS OTHERWISE NOTED IN THE PROPOSAL.

15. .COSTS OF ADAPTERS, ETC REQUIRED FOR CONNECTIONS OF PVC, C.I., AND D.I. PIPE SHALL BE INCLUDED IN THE UNIT PRICE OF PIPE.

16. ALL FENCES CROSSED DURING CONSTRUCTION SHALL BE REPLACED WITH FENCE OF LIKE MATERIAL.  INCLUDE A NEW 10' OR WIDER GATE
OF LIKE MATERIAL AT EACH FENCE CROSSING FOR ACCESS.  COST OF REPLACING FENCES AND PROVIDING GATES SHALL BE INCLUDED IN
UNIT PRICE BID PER LINEAR FOOT OF PIPE.

17. ANY PIPES WHICH MUST BE INSTALLED INSIDE A DITCH OR AT A CREEK CROSSING TO ALLOW ACCESS DURING CONSTRUCTION  SHALL BE
REMOVED ONCE CONSTRUCTION IS COMPLETE UNLESS OTHERWISE SPECIFIED.  SAID PIPE SHALL BE NO LESS THAT 12" DIAMETER UNLESS
OTHERWISE DETERMINED BY THE DESIGN ENGINEER..  COST FOR INSTALLING THIS PIPE SHALL BE INCLUDED IN THE UNIT PRICE BID PER
LINEAR FOOT OF PIPE.

WATER LINECITY OF STATESVILLE
DETAIL #

PUBLIC WORKS DEPARTMENT SCALE:
N.T.S.

SHEET #
  OF

General Notes

REVISED
W-18 MAY 2010

1 1

EROSION CONTROL NOTES
1. ALL SITES ARE SUBJECT TO INSPECTION FOR EROSION CONTROL.

2. ANY LAND DISTURBING ACTIVITIES OF 1 ACRE OR MORE (1/2 ACRE WITHIN A PROTECTED WATERSHED AREA) SHALL REQUIRE A LAND
DISTURBING PERMIT FROM THE IREDELL COUNTY PLANNING DEPARTMENT.

3. IT IS THE CONTRACTORS RESPONSIBILITY TO MONITOR AND MAINTAIN ALL EROSION CONTROL PRACTICES IN AND AROUND THE SITE.

4. AS PER N.C.G.S. 113A.-57(2)...IN ANY EVENT, SLOPES LEFT EXPOSED WILL, WITHIN 21 CALENDAR DAYS OF COMPLETION OF ANY PHASE OF
GRADING, BE PLANTED OR OTHERWISE PROVIDED WITH TEMPORARY OR PERMANENT GROUND COVER, DEVICES, OR STRUCTURES
SUFFICIENT TO RESTRAIN EROSION.

5. PURSUANT TO N.C.G.S. 113A.-57(3)...PROVISIONS FOR A GROUND COVER SUFFICIENT TO RESTRAIN EROSION  MUST BE ACCOMPLISHED
WITHIN 15 WORKING DAYS OR 90 CALENDAR DAYS FOLLOWING COMPLETION OF CONSTRUCTION OR DEVELOPMENT, WHICHEVER IS
SHORTER, EXCEPT AS PROVIDED IN 15A NCAC 4B .0124(e).

6. ADDITIONAL EROSION CONTROL MEASURES NOT SHOWN ON PLANS MAY BE REQUIRED IF STABILIZATION IS NOT ACHIEVED WITHIN
SPECIFIED TIME LIMITS OR IF UNDUE SEDIMENTATION OCCURS.
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NOTE 

 

 

 

The title, ENGINEER, used throughout these standards 

refers to the DIRECTOR OF PUBLIC WORKS/CITY 

ENGINEER for the City of Statesville. 
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 SECTION 1. 

 

 GENERAL REQUIREMENTS - WATER 
 

 

 

A. REQUIREMENTS: 

 

 

1. All materials incorporated within the city’s infrastructure shall be of domestic 

origin. 

 

 2. The contractor for this project shall furnish all labor, materials, tools, equipment 

and all else required for and to construct the water distribution system 

improvements complete, tested and placed into satisfactory operation, in 

accordance with the drawings, these Specifications, and the Engineers' 

requirements under them.  The Contractor shall be responsible for furnishing 

details that are required, but not necessarily shown on the drawings, for the 

adequate and proper construction and operation of the piping work as required 

by the Engineers. 

 

 3. Every item mentioned, described, specified and/or referred to in these 

Specifications, and all items shown, indicated or implied by the construction of 

the piping work or the installation and operation of the equipment shall be 

furnished and installed complete in every respect; tested in all manners required 

and/or necessary; and made ready for complete and regular service, as 

intended.  All materials and equipment of whatever nature shall be furnished by 

the Contractor in place in the project. 

 

 4. Insofar as possible, the existing water distribution system must be kept in 

operation at all times.  The Contractor shall so organize and schedule his work 

as to cause the least inconvenience to the operation of the existing system.  

Should it become necessary to put any part of the existing distribution system 

out of operation, the Contractor, without cost to the City, shall make such 

temporary connections, alterations, etc., as may be required to keep the existing 

distribution system in operation. 

 

 5. Excavation through pavement shall be made using neat, uniform trench 

openings.  The basis of payment for replacement of paving subbase and 

pavement shall be for a trench width not exceeding the trench width specified in 

the Detail Specifications for the pipe plus 2'.   
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B. PROJECT COMPLETION: 

 

 

 1. Upon completion of the construction work, the Contractor shall immediately 

remove all construction equipment, excess materials, tools, etc., from the site 

and leave same in a neat, orderly condition acceptable to the Engineers. 

 

 2. The Contractor shall perform tests on all parts of the project which he 

constructed and equipment which he furnished and/or installed, under the 

supervision of the Engineers to demonstrate that the pressure piping system 

and/or equipment performs in accordance with the requirements of the 

Specifications. 

 

 3. All equipment shall be drained and filled with new lubricants, and then 

thoroughly cleaned, removing all excess oil, grease, dirt, etc.  All valves shall be 

cleaned and lubricated. 

 

 4.   The Contractor shall be responsible for restoring all disturbed ground area and 

damaged crops, and replacing all disturbed property corners to the satisfaction 

of the Engineers. 

   

 

END OF SECTION 1. 
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SECTION 3. 

 

 PRESSURE PIPING - GENERAL 
 

A. EXTENT OF WORK: 

 

 1. The extent of the work shall be all pressure piping shown on the drawings, inside, 

outside and an integral part of structures, to the Contract limits including connecting to 

piping that may be existing at the time of construction.   

  

 2. The Contractor shall be responsible for furnishing details that are required, but not 

necessarily shown on the drawings, for the adequate and safe installation of the 

pressure piping work. 

 

 3. The Contractor shall strap all bends and other fittings subject to being blown off.  The 

Contractor shall also form and pour concrete blocking as shown on the drawings or as 

directed by the Engineers. 

 

 4. All materials, equipment, apparatus, supplies, etc., used in this project, the methods of 

manufacture and/or construction and the methods of handling, placing, installing 

and/or erecting same shall conform to the following specifications.  These material 

specifications apply to all items of the project wherein such materials are to be 

incorporated, unless otherwise specifically noted. 

 

 5. Special materials, special methods of manufacture and/or construction and special 

methods of handling, placing, installing, and/or erecting such special materials shall 

conform to the requirements noted in the detailed specifications applying to the various 

items of projects. 

 

B. RIGHT-OF-WAY ON STATE CONTROLLED HIGHWAYS: 

 

 1. The right-of-way required by the Contractor for the actual work of excavation and/or 

trenching, the lineal distribution of pipe and the laying of pipe along the shoulder of 

State controlled highways will be the responsibility of the contractor.  However, such 

arrangement as the Owner may make with the Department of Transportation, Division 

of Highways, for such right-of-way shall not relieve the Contractor for this Division of his 

responsibility for the safety of property and the public, nor from his liability for damage 

and/or injury thereto.  The Contractor shall obtain all additional permits required and he 

shall maintain such day and night safety devices as may be required by either the State 

Department of Transportation, the City, or both, to insure adequate protection.  The 

District Engineer shall be notified by letter when work on highway right-of-way is begun 

and a copy of same shall be provided to the Engineers.  For purposes of final inspection, 

the District Engineer shall be notified in writing that all work on highway right-of-way has 

been completed.  The Contractor must provide proof of acceptance by the Division of 

Highways before the project will receive final acceptance by the Engineers.  However, 

the City to the extent possible, will obtain right-of-way encroachment permits from the 

North Carolina Department of Transportation, Division of Highways. 
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   2. All work on or within street or highway right-of-ways, repairs to pavement, etc., shall be 

in accordance with the City of Statesville's requirements as well as the N.C. DOT 

 

C.  OTHER RIGHT-OF-WAY:  Right-of-ways and easements outside of state controlled highways, 

required for the pipe lines and other structures incorporated in the work, will be furnished by the 

City.  The Contractor shall confine his work to the limits of such right-of-way and shall take 

necessary precautions to protect property both within the right-of-way and adjacent thereto. 

 

D. EXISTING UTILITY SERVICES: 

 

 1. Existing buried telephone cables and/or lines shall be field located prior to construction 

by the Contractor.  The telephone company will assist the Contractor in such location 

work.  The Contractor shall be responsible for repairing, or causing to be repaired, any 

overhead and/or buried telephone lines he might damage without additional cost to the 

City. 

 

 2. Existing gas mains and/or service lines shall be field located by the Contractor prior to 

construction.  The gas company will assist the Contractor in such location work.  The 

Contractor shall be responsible for repairing, or causing to be repaired, any gas main or 

service that he might damage, without additional cost to the City. 

 

    3. Existing water mains and/or service lines, sanitary sewer mains, manholes, storm 

sewers, etc., shall be field located by the Contractor prior to construction.  The City will 

assist the Contractor in such location work.  The Contractor shall be responsible for 

repairing or causing to be repaired, any water main or service that he might damage, 

without additional cost to the City. 

 

 4. Existing buried electricity transmission cables and/or lines shall be field located prior to 

construction by the Contractor.  The electric utility company will assist the Contractor in 

such location work.  The Contractor shall repair any overhead or buried electricity 

transmission lines that he might damage without additional cost to the City. 

 

E. GROUTED RUBBLE RIP RAP:  Grouted rubble rip rap shall be placed at the locations shown on 

the drawings and where directed by the Engineers to stabilize slopes and drainage ditches.  The 

grouted rubble rip rap shall be installed according to the current standards and requirements of 

the North Carolina Department of Transportation, Division of Highways.  The grouted rubble rip 

rap to be used with mortar shall be free from dirt, oil or other material that might prevent good 

adhesion with the mortar.  At least 90% of the stone shall be not less than 8" wide by 12" long 

by 12" deep and shall be approximately rectangular in shape. 

 

F. EXISTING RIGHT-OF-WAY MARKERS AND PROPERTY MARKERS:  The Contractor shall employ a 

registered surveyor to relocate any right-of-way markers and/or property point or corner markers 

that may be disturbed during construction operations.  The surveyor shall set reference points 

outside the construction limits before construction begins.  Using these reference points, the 

surveyor shall relocate and reset the right-of-way markers and property markers at the 

completion of the project. 
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 G. DETECTABLE TRACER TAPE:  At all locations where nonmetallic piping is directly buried 

underground, the Contractor shall install a continuous 2" wide strip of detectable tracer tape 

above and parallel to the pipe.  The tracer tape shall be made of tough inert plastic bonded to 

aluminum foil.  Color shall be bright orange with 1 1/2" high black lettering repeated every 20 - 

30".  Lettering shall identify the pipe below with wording such as "Buried Water Line Below" or 

other wording as applicable and approved.  Unless otherwise approved, the tape shall be laid to 

the extent possible, in continuous strips with minimum splices.  The tape shall be buried 

approximately 8" below the finished grade level directly above the buried pipe.  Installations of 

tracer tape shall be in strict conformance with the manufacturer's recommendations.  The tracer 

tape shall be Alarmatape by Paul Potter Associates, Detectatape by Allen Systems, Inc., Terra 

Tape by Griffolyn Co., Inc., or equal. 

 

 

H. CORPORATION STOPS:  Water service corporation stops shall be constructed of bronze 

throughout, AWWA approved, Specifications C-800, latest edition.  Corporation stops shall be 

manufactured by Hays Manufacturing Co., Mueller, Dresser Industries, or equal. 

 

 

END OF SECTION 3. 
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 SECTION 4. 

 

 CAST IRON AND DUCTILE IRON PIPE 

 AND FITTINGS, MISCELLANEOUS PIPING: 
 

 

A. MATERIALS:  All pressure piping materials used on this project shall meet AWWA standards, 

section C, or be certified as meeting the North Carolina DEQ – Public Water Supply Section 15A; 

18C .0400 specifications of ANSI/NSF Standard 61 Drinking Water System Components – 

Health Effects (including any subsequent amendments and additions). The pressure rating class 

of the pipe shall be in excess of the maximum design pressure within that section of the water 

distribution system. Pipe and fittings shall be slip joint, mechanical joint, or flanged joint as (1) 

called for in the proposal, or (2) as shown or called for in the drawing. 

 

B. MECHANICAL JOINT CAST IRON PIPE: 

 

 1. Pipe shall be cast iron produced centrifugally in sand lined or metal molds, ANSI 

Standard Specification A21.6 or A21.8.  Each pipe shall be provided with a mechanical 

joint socket on one end and the other end shall be plain.  All joints shall be provided with 

rubber gaskets conforming to ANSI Standard Specification A21.11. 

 

 2. High strength cast iron tee head bolts and hex nuts shall be furnished in sufficient 

quantities to provide for each socket opening on pipe.  These bolts shall have a 

minimum tensile strength of 50,000 pounds per square inch. 

 

 3. Cast iron glands shall be furnished in sufficient quantities to provide for each socket 

opening on pipe.  These glands shall be made of high strength cast iron. 

 

 4. Mechanical joint pipe shall be cement lined and coated as specified hereinbefore for 

cast iron pipe. 
 

C. DUCTILE CAST IRON PIPE: 

 

 1. Ductile cast iron pipe shall be manufactured in accordance with the latest revision of 

ANSI/AWWA C151/A21.51.  Unless otherwise specified, thickness class shall conform 

to ANSI A21.50-1976. 

 

 2. Bells for push-on joints shall conform to the requirements of ANSI Standard A21.51, 

such as "Fastite", "Tyton", "Bell-Tite" or equal.  Pipe shall be nominal 16', 18' or 20' 

lengths.  Joint detail, including rubber gaskets shall conform to ANSI Standard 

Specification A21.11-17. 

 

 3. Pipe for direct burial shall be cement lines inside and bituminous coated inside and 

outside per ANSI/AWWA c104/A21.4.  The exterior surface of unburied pipe shall 

receive one shop applied bituminous and two field coats of epoxy paint. 
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D. FITTINGS FOR CAST IRON AND DUCTILE IRON PIPE: 

 

 1. Unless otherwise approved by the Engineers or specified herein, all cast iron fittings for 

buried cast iron or ductile cast iron pipe shall be push-on joint type, class 250.  Rubber 

gaskets and joint detail shall conform to ANSI Standard Specification A21.11-17. 

 

 2. The Contractor shall use Class 350 compact ductile iron fittings, mechanical joint.  

Mechanical joint shall conform to ANSI/AWWA A21.11/CIII.  Wall and socket 

thicknesses shall be as specified in ANSI/AWWA A21.53/C153.  Ductile iron shall be in 

accordance with ASTM A536 with minimum physical qualities of 70,000-psi tensile 

strength, 50,000-psi yield strength, and 5% elongation. 

 

 3. All cast iron or ductile cast iron fittings shall have cement mortar lining conforming to 

ANSI Standard A21.4, latest edition.  Buried fittings shall be given a full coat inside and 

outside of a bituminous coating that conforms to ANSI 21.4, latest revision.  Unburied 

fittings shall, in addition, be given two (2) coats of epoxy paint on the outside after 

installation.  Where a unit price pay item for standard cast iron or standard ductile iron 

fittings is included in the Proposal, payment shall be based on fitting weights for 

standard length fittings of the type and class called for in the Proposal, as contained in 

ANSI A21.10.    

 

E. MECHANICAL JOINTS:  Mechanical jointing of cast iron and ductile iron pipe shall be used 

only at the specific locations indicated on the drawings or as approved by the Engineers.  The 

mechanical joint shall consist of:  (1) a bell cast integrally with the pipe or fitting and provided 

with an exterior flange having cored or drilled bolt holes and interior annular recesses for the 

sealing gasket and the spigot of the pipe or fitting; (2) a pipe or fitting spigot; (3) a sealing 

gasket; (4) a separate cast iron follower gland having cored or drilled bolt holes; and (5) cast 

iron tee head bolts and hexagon nuts.  The joint shall be designed to permit normal 

expansion, contraction and deflection of the pipe or fitting while maintaining a leakproof joint 

connection.  The mechanical joint shall conform to the requirements of ANSI Standard 

Specification A21.11, AWWA Specifications, latest revision. 

 

F. FLANGED JOINTS:  All flanged joints shall be firmly bolted with machine bolts; however, where 

valves or specials are attached to a flange pipe, stud or tap bolts may be used, providing the 

number used and diameter for each joint is the same for each respective size of pipe or special, 

or valve, as recommended by the latest AWWA Standard for flanged drilling.  All bolts shall be of 

the best quality refined bar iron, of sufficient length to pass through two flanges and the nut 

threads shall be accurately cut, close fitting, and the prevailing standard.  Bolt heads shall be 

cut square and nuts hexagonal in shape, both the heads and nuts being chamfered gaskets to 

be of a red rubber or equal as approved by the Engineers.  Flanged joints shall not be used 

below ground in direct burial without specific approval of the Engineer.  Flanges shall be Class 

125, ANSI Standard A21.11. 
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G. TRANSITION JOINTS:  Transition joints between pipes of different materials shall be made with 

standard transition adapters.  Transition joints between pipes of different materials and 

diameters will be made as detailed on the drawings. 

 

H. FLEXIBLE COUPLINGS:  Flexible couplings shall be supplied and installed at the locations shown 

on the drawings.  The couplings shall consist of one cylindrical middle ring, two follower rings, 

two resilient gaskets and a set of steel trackhead bolts.  The middle ring shall have a conical 

flare at each end to receive the wedge portion of the gaskets, and the follower rings shall 

confine the outer ends of the gaskets.  Tightening the bolts shall draw the follower rings toward 

each other, compressing the gaskets in the space formed by the follower rings, middle ring 

flares and pipe surface.  This shall effect a flexible, leakproof seal and the entire coupling 

assembly shall be capable to withstanding the working and test pressures for the class pipe 

upon which it is installed.  Such joints shall be harnessed in an approved manner to prevent 

expansion.  The couplings shall be Dresser Style 38 for steel or concrete pipe and Dresser Style 

53 for cast or ductile iron pipe.  Alternate flexible couplings shall be Victaulic couplings Style 31 

installed onto cast pipe grooved in accordance with Victaulic Specifications for "Flexible Cast 

Iron Radius Cut Grooved Pipe," and Victaulic Style 77 couplings installed onto steel pipe grooved 

in accordance with Victaulic specifications for "Standard Grooved Pipe" or equal. 

 

I. RIGID COUPLINGS:  Rigid couplings shall be used only at the specific locations indicated on the 

drawings or as approved by the Engineers.  Where such couplings are used, the piping shall be 

adequately strapped or backed to eliminate spreading of the joint.  The coupling housing shall 

be constructed of corrosion resistant malleable iron with positive locking, corrosion resistant 

hardened stainless steel pipe grips.  The housing shall be of two-piece construction connected 

with plated, heat-treated oval neck track bolts.  The coupling seal shall bridge the pipe ends, be 

constructed of neoprene and automatically seal for pressure or vacuum.  The couplings shall be 

suitable for a working pressure of 250 psi, and a test pressure of 1,000 psi.  The couplings shall 

be Style 90, "Plainlock" manufactured by the Victaulic Company of America, No. 100 Standard 

manufactured by the Gustin-Bacon Division of Certain-Teed Products Corp., or equal. 

 

J. WALL SLEEVES:  A cast iron sleeve shall be provided where piping passes through the walls and 

floors of structures.  Sleeves shall be of heavy cast iron construction, of either bell of flanged 

pattern, as required, and each sleeve shall be provided with an integrally cast collar or 

waterstop.  All underground piping passing through or entering walls, regardless of whether a 

wall sleeve is shown on the drawings or not, shall be installed with a joint outside of the wall, 

within 3' of the wall. 

 

K. HOSE BIBBS:  Hose bibb, chrome finish, integral vacuum breaker 3/4" inlet, 3/4" hose thread 

outlet, loose key handle, closing with water pressure, monel metal replaceable seats.  Chicago 

Faucet Company,  American Standard or equal. 

 

L. FLOOR DRAINS:  Typical floor drain to be case iron floor drain, with nickel-brass alloy adjustable 

strainer 4" diameter.  Josm, Zurn, Wade or equal. 

 

M. BRASS PIPE:  Brass pipe shall conform to ASTM Specification B-43, current edition, and shall be 

of the type and strength required for the use intended. 

 

N. COPPER PIPE:  Copper pipe shall conform to the ASTM Specification B-42, current edition, and 

shall be of the type and strength required for the use intended. 
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0. POLYETHYLENE TUBING:  Polyethylene tubing shall conform to the requirements of ASTM 

D2737.  Polyethylene tubing shall be manufactured by Celanese Plastics, Phillips Products Co., 

Inc., or equal. 

 

 

END OF SECTION 4. 
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 SECTION 5. 

 

 VALVE OPERATION AND OPERATORS 
 

 

A. VALVE OPERATION: 

 

 1. Buried valves shall have 2" square cast iron operating nuts and nut boxes. 

 

 2. Floor boxes shall be provided suitable for installation in concrete floors or slabs 

and shall be fitted with bronze bushings. 

 

 3. All exposed valves with stem extensions and nut boxes shall have a cover. 

 

 4. Exposed valves shall be handwheel operated unless otherwise indicated or 

specified. 

 

 5. Valves installed in overhead pipelines where the centerline of the pipe is 6' or 

more above the floor shall be provided complete with chain wheel operators.  

Chain guides shall be provided.  Chains shall reach within 4' of the floor. 

 

 6. Valves shall be provided with extension stems and either cast iron floor boxes or 

floor stands as shown.  Floor stands shall be cast iron, medium duty, with 

indicators.  Extension stems shall be cold rolled steel complete with necessary 

steady bearings and couplings required to complete the installation indicated.  

Ratio of total stem length to radius shall not exceed 150.  Where yard or line 

valves are buried beneath the finish grade surface such that the distance 

between the operating nut and final surface elevation of the nut box exceeds 

42" the valve and nut box shall be furnished complete with an operating 

extension stem that shall terminate not more than 24" below the surface.  The 

nut box shall terminate flush with the final surface elevation. 

 

 7. Stem guides shall be fully adjustable made of high strength cast iron and shall 

be bronze bushed as manufactured by Clow, Mueller or equal. 

 

 8. All operating nuts, handwheels and chain wheels shall have the direction of 

opening cast on them. 

 

 9. Insofar as possible, all large gate valves used in the work shall be by the same 

manufacturer.  Gate valves adjacent to check valves shall be by the same 

manufacturer as check valves. 
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B. VALVE FLOOR STANDS:  Manual valve operating floor stands shall be furnished in 

connection with the project.  Floor stands shall be made of close grained, gray cast iron, 

with circular, flanged base; and the size of the stand of the operating wheel shall be 

appropriate for normal easy operation of the valve served by the floor stand.  Floor 

stands shall be designed for neat appearance, with broken taper columns terminating 

in suitable collars at the top of the column and fitted with bronze valve stem bushing 

adapted to the type of valve served, i.e., inside screw valve, outside screw valve or plug 

valve.  In this connection, it shall be the Contractor's responsibility to select the proper 

size of floor stand fitted with the proper operating housing for the valve the stand is 

intended to serve, bearing in mind the requirement that all valve stem thrusts be taken 

care of in the body or yoke of the valve itself rather than transmitted through the 

extension valve stem to the head of the valve stand. 

 

C. ELECTRIC VALVE OPERATORS:  Whenever indicated, combination electric and manual 

valve and sluice gate operators shall be furnished in connection with the project.  When 

such indication is made, it shall be the Contractor's responsibility to select the proper 

size drive unit for the service intended based on the manufacturer's recommendations.  

The electric valve operators shall be Limitorque, as manufactured by the Philadelphia 

Gear Works, Rotork Valve Operators or equal. 

 

D. HYDRAULIC VALVE CYLINDERS:   

 

 1. All hydraulically operated valves shall be equipped with operating cylinders 

which shall freely operate the valves when supplied with water at a pressure of 

40 psig.  Cylinders may be either centrifugally cast bronze tubes or cast iron 

lines with brass.  In either case, the inside diameter of the cylinder shall be 

hones to at least a 15 rms finish.  Tubes or linings shall be seamless and not 

less than 1/8" thick. 

 

 2. The hydraulic cylinder operators for the butterfly valves shall be bronze tube of 

the trunnion or swivel mounted type pivoted on two trunnions at the head of end 

of the cylinders.  They shall be sized to transmit the numerical torque valves 

listed in Table 8 of AWWA Specifications C-504 to the valve shaft with a 

minimum cylinder operating pressure of 40 psig.  Each operating cylinder shall 

have a manual adjustment to control the rate of closing, or opening, between 3 

and 30 seconds. 

 

 3. Each hydraulically operated gate valve, sluice gate, mud valve and angle waste 

valve shall be equipped with cast iron bronze lined operating cylinders which will 

freely operate the valves when supplied with water at a pressure of 40 pounds 

per square inch.  Equip each cylinder with telltale rod of noncorrosive material.  

Suitable packing rings or washers shall be provided for all cylinders to prevent 

leakage.  Cylinders may be either brass tubes or cast iron, lined with brass.  

Tubes or linings shall be seamless brass not less than 1/8" thick.  Cylinders 

shall be rigidly attached to valve bonnets, accurately aligned and tested at not 

less than 150 pounds per square inch water pressure.  Each operating cylinder  
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  shall have a manual adjustment to control the rate of closing, or opening 

between 3 and 30 seconds.  Each valve shall be supplied with a valve position 

indicator compatible with the instrumentation as specified under the other 

sections of these Specifications. 

 

E.  MANUAL VALVE OPERATORS: 

 

 1. Manual valve and sluice gate operators shall be furnished in connection with the 

project whenever indicated on the Contract Drawings.  An appropriately sized 

hand or chain wheel, varying according to valve size and dynamic conditions, 

actuates a worm gear device.  The gear ratio and the wheel radius are sized to 

conform to the specification of a maximum 25-pound pull to attain required 

torque, in strict accordance with the numerical torque valves in Table 8, AWWA 

Specification C-504. 

  

 2. The gearing shall be housed in a dust-tight enclosure; the gearing shall operate 

in a bath of lubricating oil. 

 

 3. Adjustable, mechanical stops of high tensile steel shall be furnished to protect 

against disc overtravel. 

 

 4. A valve position dial shall be provided with each operator as well as a device to 

hold the valve in a fixed position for an extended period of time.  Each operator 

shall be provided with a suitable mounting for changeover to electric motor 

operation. 

 

 

END OF SECTION 5. 
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 SECTION 6. 

 

GATE VALVES; 

TAPPING SLEEVE AND VALVES; 

and AIR RELEASE VALVES 
 

A. GATE VALVES: 

 

 1. All gate valves shall be of the double disc parallel seat type that fully comply with 

the requirements of the latest revision of AWWA Standard C-500.  All gate valves 

shall open by turning in a clockwise direction.  All operating nuts, handwheels 

and chainwheels shall have the direction of opening cast on them. 

 

 2. For valves up to and including 2" in size, use screw-end, bronze or brass body, 

bronze mounted gate valves designed for a working pressure of 150 pounds per 

square inch, and having removable seats, discs, stem stuffing box and gland. 

 

 3. Valves 2 1/2" and larger shall be iron body, bronze mounted, double disc 

parallel seat type gate valves with O-ring seals.  All valves other than flanged end 

valves shall be of the nonrising stem type.  All flanged gate valves for hand 

operation shall be of the OS&Y type with conventional packing for either wheel 

or chain operation.  All gate valves shall be designed for a working pressure of 

200 psi and shall be tested to a minimum pressure of 400 psi.  All buried valves 

shall be provided with a 3-piece valve box. 

 

 4. Gate valves used in conjunction with fire hydrants shall be of the mechanical 

joint type.  All other gate valves shall have either integrally cast mechanical joint 

ends, ends for asbestos cement pipe, Victaulic couplings, plain ends for Dresser 

couplings, hub end for slip joint pipe, or shall be flanged, whichever is specified 

by the City Engineer. 

 

 5. All gate valves 16" in diameter and larger shall be of the totally enclosed bevel 

geared type, installed in horizontal or vertical position, and shall be equipped 

with a bypass.  The gear train shall be so mounted as to permit repacking the 

valve stem without disturbing the gears or gear housing.  The gear case shall be 

leakproof and shall be packed with grease.  The valve stem and packing glands 

shall be protected from dirt by means of suitable cast iron shield.  Valve boxes 

shall be placed over main valve and bypass operating nuts. 
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 6. Valves for use where pressure is less than 25 pounds per square inch shall be 

designed for working water pressure of not less than 35 pounds per square inch 

and shall be tested to 70 pounds per square inch.  Buried valves 16" and larger 

shall be installed in horizontal position and shall be equipped with bevel gears, 

gear case, tracks and scrapers, and shall also be equipped with bypass. 

 

 7. All gate valves shall be manufactured by the American-Darling Co., Mueller Co., 

or Kennedy Valve Co. 
 

 

B. TAPPING SLEEVE AND VALVE; 

 

 1. The tapping sleeve and valve shall be suitable for wet installation without 

interrupting water service in any manner. 

 

 2. The sleeve body shall be split type, cast iron construction, rated for a working 

pressure of 150 psi.  The sleeve shall be installed on the main to be tapped 

using mechanical joint ends.  The sleeve shall be suitable to fit the type and 

class of pipe being tapped.  The mechanical joint shall have longitudinal 

compound rubber gaskets that fit against the rubber end gaskets effecting a 

totally enclosed rubber, watertight seal.  Side and end bolts shall be hi-strength 

cast iron. 

 

 3. Tapping valves shall be "O" ring type with mechanical joint and conforming to 

AWWA C500-80 nonrising stem construction.  Inlet flange end shall be Class 

125 (ASA B16.1).  The valves shall be as specified under Section 6. A. for gate 

valves. 

 

 4. The tapping sleeve and valve shall be installed in accordance with the 

manufacturer's recommendations. 

 

 

C. AIR RELEASE VALVES; 

 1.  Air release valves shall meet the requirements of ANSI/AWWA C512-07 (or 

latest version), Air Release, Air/Vacuum, and Combination Air Valves for 

Waterworks Services. 

  

 2. The City of Statesville requires a Crispin X Series, or a stainless steel equivalent, 

for air release valves. 

 

 

 

END OF SECTION 6. 
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 SECTION 7. 

 

POST HYDRANTS 

& FIRE HYDRANTS 
 

 
A. POST HYDRANTS:  Post hydrants shall be cast iron nonfreeze type with aluminum 

housing, brass casing, brass valve housing, brass removable operating parts, neoprene 

washers, hand wheel with 1" hose connection, 1" IPS inlet, for 3' bury.  The hydrant shall 

be No. 71700 manufactured by Josam Manufacturing Co., Figure M-200 manufactured 

by Murdock, Inc., or equal. 

 

 

B. FIRE HYDRANTS:  Fire hydrants shall be of the compression or gate type conforming to 

AWWA C-502 and shall be the Owner's standard which consists of a 5 ¼” valve 

opening, and open left (counter-clockwise), American Flow Control (American Darling) 

American Darling B84B or equal.  All hydrants shall have a bronze to bronze main valve 

assembly.  The hydrant shall have two 2 ½” hose nozzles with caps and one 4" pumper 

nozzle with cap.  Threads on nozzles and caps and operating nuts shall conform to 

those adopted by the City as standard.  Hydrants shall open by turning to the left 

(counterclockwise) and shall be so marked.  The hydrant main valve shall meet or 

exceed the flow requirements of AWWA C-502 and shall be at least 5 ¼" in diameter 

and the hydrant elbow shall be a 6" MJ end.  Fire Hydrant will have a Storz connection 

with 30° turn.   The hydrant barrel shall be of such length to provide a minimum of 3'-6" 

(42”) of bury.  All hydrants shall be set so that the center of the pumper nozzle will be 

approximately 18" above the surface of the ground.  Hydrants shall be designed for a 

300-psi test pressure and a 150-psi working pressure.  All hydrants shall be factory 

primed and finish painted.  Paint shall be specifically suitable for the purpose intended 

and shall be as recommended by the manufacturer.  Final color shall be as selected by 

the City after the manufacturer submits to the Engineers two (2) color charts listing 

available colors.  Hydrant manufacturer shall furnish a sufficient quantity of touch-up 

paint to the Contractor.  The Contractor shall be responsible for touching up any nicks, 

scratches, etc., that have occurred during shipment and handling or as otherwise 

directed by the Engineers. 

 

 

END OF SECTION 7. 

 

 

 

 

 

 
 

 
7-1                                                                                                     Pressure Piping                                                                                                       7-1 

190 of 273



 SECTION 8. 

  

EXCAVATION; RATE OF PROGRESS; 

SHEETING AND BRACING TRENCHES; 

WATER IN TRENCHES; PIPE LAYING; 

PIPELINE SEPARATION; 

BACKFILLING; AND PAVEMENTS 
 

A. GENERAL REQUIREMENTS: 

 

 1. Construction of the pressure piping shall be done in accordance with the 

drawings, these Specifications, and as directed by the Engineers.  Should 

conditions be encountered in the work which are not covered by these 

Specifications or where it would not be practical or feasible to proceed with the 

work in strict accordance with the Specifications, then the Contractor shall notify 

the Engineers and await instructions from him before proceeding with the work. 

 

 2. All pipe lines shall be laid to such line and grade so as not to conflict with water, 

sewer, gas, storm sewer or other existing utility lines or services.  All pipelines 

shall generally be laid to line and grade shown on the drawings.  Drainage 

structures shall be built of the materials shown on the Drawings and in 

accordance with the Engineers' details and/or instructions.  Install temporary air 

relief and blow-off connections and lines at the high and low points on the line.  

The temporary connections shall be removed in an approved manner after their 

service is no longer required. 

 

B. EXCAVATION: 

 

 1. All excavation under this Section shall be "Unclassified" and shall include all 

materials of whatever nature encountered.  No extra compensation will be 

allowed for excavating work. 

 

 2. When rock or noncushioning material is encountered in trench excavation, a 

cushion at least 8" thick shall be placed between the rock and the bottom of the 

pipe.  An additional 1" depth of cushioning material will be required for each 

additional 2' of trench depths in excess of 16' up to a maximum of 12" of 

cushioning material.  The cushioning material shall consist of #57 clean stone or 

other equivalent material approved by the Engineers. 

 

 3. When directed, unstable soil shall be removed for the full width of the trench 

and replaced with clean #57 crushed stone or other approved material.  The 

Engineers shall determine the depth of removal of the unstable soil and the 

amount of backfill required.  The backfill shall be thoroughly compacted and 

shaped to form the bed for the pipe.   
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4. Excavation shall be true to line and grade as directed by the Engineers.  Depth 

of trench shall be generally such as to provide for a depth of cover over the 

pipe of 3.5'.  Depth of trench shall, however, be sufficient to allow for proper 

burial of valves, crossing under obstructions, etc.  It shall be the responsibility 

of the Contractor to provide adequate bearing of foundations for all pipe lines 

laid in uncertain soil conditions or where a fill is to be placed over the pipe line 

or lines, to prevent settlement, distortion, leakage or breakage.  The amount 

of trench that may be opened in advance of pipe laying or in advance of pipe 

completed and tested, shall be determined by the Engineers. 
 

 5. The minimum width of the trench at the top of the pipe when placed shall be a 

width which will permit the proper construction of joints and compaction of 

backfill around the pipe, but shall be at least equal to the outside diameter of 

the pipe plus 6" on each side of the pipe.  The sides of the trenches shall be 

vertical unless otherwise approved by the Engineers.  The maximum allowable 

width of trench shall not exceed the pipe O.D. + 24" for pipe 14" and smaller, 

pipe O.E. + 36" for 14" to 36" and pipe O.E. + 48" for pipe larger than 36" in 

diameter. 

 

 6. Excavated material shall not be placed on grass plots unless there is no other 

suitable place to put it.  Excavated material shall be placed on pavements or 

sidewalks only on the explicit approval of the Engineers. 

 

 7. Unsuitable and surplus excavated material not incorporated in the works shall 

be disposed of by the Contractor at his own expense. 

 

 8. If private land is used by the Contractor as a spoil site, the Contractor shall 

obtain written permission from the Owner or Agent of the land to be used for this 

purpose and provide the project Owner with a certified copy of such agreement. 

 

C. RATE OF PROGRESS:  Without permission from the Engineers, not more than 300' of 

trench shall be opened in advance of the completed work in any section and, in all 

cases, the work of excavating, pipe laying and backfilling must move forward at 

approximately equal rates of progress.  Any exceptions to this requirement, in excess of 

24 hours, must be with the consent of the Engineers. 

 

D. SHEETING AND BRACING TRENCHES: 

 

 1. The Contractor will be required to keep the sides of the excavation vertical by 

sheeting or bracing.  The Contractor shall prevent movement, slides or settling of 

the sides of the trench, which might injure or displace the pipe or any 

appurtenances thereof, or diminish the working space required on the sides of 

the pipe. 

 

2. The Contractor shall leave in place along the trench such sheeting and bracing 

as the Engineers may direct.  For the purpose of preventing injury to persons, 

corporations or property, whether public or private, the Contractor at his option  
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may also leave in place, to be covered and imbedded by the backfilling of the 

trench, any and all bracing, in addition to that directed by the Engineers to be 

left in place, provided that no sheeting or bracing shall extend closer than 2' to 

the finished street surface; and provided, further that no timbers shall be left in 

the trench so as to form pockets or cavities which cannot easily be filled during 

the filling and compaction of the trench. 

 

E. RESPONSIBILITY OF THE CONTRACTOR:  It is understood that the City is under no 

obligation to pay for sheeting left in place by the Contractor unless specific directions 

have been given to the Contractor by the Engineers.  Failure to sheet and brace 

trenches or other excavations shall be at the Contractor's risk, and he will be 

responsible for the caving thereof and all damages resulting therefrom.  If the Engineers 

are of the opinion that at any point, sufficient or proper supports have not been 

provided, he may order additional supports put in at the expense of the Contractor, but 

compliance with such orders shall not release the Contractor from responsibility for the 

sufficiency of such supports. 

 

F. SUBGRADE:  Whenever the nature of the ground will permit, the excavation at the 

bottom shall have the shape and dimensions of the outside lower quarter of the 

circumference of the pipe, care being taken to secure a firm bearing support uniformly 

throughout the lengths of the pipe.  In lieu of bed shaping, the Contractor, at this own 

expense, may provide additional cushioning materials of clean sand or No. 5 crushed 

stone to attain the specified one-quarter depth of contract between the pipe and 

bedding.  A space shall be excavated under and around each bell to sufficient depth to 

relieve it of any load and to allow ample space for finishing the joint.  The pipe, when 

thus bedded firmly, shall be on the exact grade of the completed pressure piping.  In 

case the bed trimmed in the bottom of the trench is too low, the pipe shall be 

completely removed from position and bedding material shall be thrown over the 

bottom and thoroughly tampered into place to prepare a new foundation for the pipe.  

In no case shall the pipe be brought to grade by blocking up under the bell or barrel of 

the pipe, but a new and uniform support must be given for the full length of the pipe.  In 

case this foundation prepared for the pipe should not be firm enough to support the 

pipe and the superimposed loads, the Engineers may require the Contractor to 

consolidate the subgrade by tamping or by the addition of available material until the 

pipe has a satisfactory foundation. 

 

G.  WATER IN TRENCHES:  Wherever ground water is encountered, the Contractor will be 

required to install such equipment and carry on the construction in such manner as to 

provide the best possible laying conditions.  He shall remove all water that may 

accumulate or be found in the trenches or other excavations made under this Contract 

by pumping or bailing, and no pipe shall be laid until such water has been removed 

from the trench.  The Contractor will not be permitted to drain water through the 

pipeline and the open end of pipe in the trench shall be kept closed with a tight fitting 

plug to prevent washing of dirt or debris into the pipeline.  Water so removed from the 

trench must be disposed of in such manner as not to cause injury to the public health or 

to public or private property, nor to work completed or in progress, nor to the surface of 

the streets nor cause any interference with the use of the streets by the public. 
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H. TIMBER FOUNDATIONS:  Whenever the bottom of the trench shall be of such nature as 

to provide an unsatisfactory foundation for the pipe line or other structure, the 

Engineers will require the pipe be laid on timber foundations or platform.  Such 

foundation, whether of single plank, plank cradle supported on piles, shall be placed as 

directed by the Engineers.  All timber and planking for foundation shall be of good 

quality sawed cypress or creosoted pine lumber, sound free from shakes, large, loose or 

decayed knots and other imperfections affecting its strength and durability. PVC pipe 

shall be placed in a steel carrier pipe to preclude contact with ribbing materials. 

 

I. MAKING THE JOINT: 

 

 1. Inspect the bell interior, spigot and gasket to be sure they are clean.  Observe 

particularly the recesses of the bell where dirt is likely to accumulate.  Remove 

any foreign material present with a cloth or brush.  Wash with water if necessary. 

 

2. Insert the gasket in the bell with square end of gasket facing outward, begin 

insertion of gasket by placing one side in recess using the thumb.  This begins 

alignment.  Further push gasket into recess as far as possible.  Holding the 

aligned portion of the gasket in the recess, place thumb on unaligned portion of 

the gasket.  Fold unaligned portion of gasket over.  Gasket will be set in position 

to fully seat.  With the thumb, fully seat gasket.  After the gasket is thus in place, 

the installer should insure that it is fully locked in by kneading with the fingers 

around the entire inner face. 

 

 3. Lubricate the exposed face of the gasket with joint lubricant.  Do not use 

lubricant other than that furnished by pipe manufacturer with pipe and fittings. 

 

 4. The joint is assembled by hand.  Align the spigot with the mating bell and force 

the spigot into the bell thereby compressing the gasket. 

 

 5. The spigot should be entered to a position where the seating stripe is flush with 

the face of the bell.  The first stripe, if dual striping is used, is then inside the bell 

and is not visible.  The spigot in this position is correctly spaced from the bottom 

of the bell to allow normal expansion and contraction of the pipe.  If the spigot 

goes to the bottom of the bell on assembly, withdraw the spigot to a position 

where the seating stripe is flush with the face of the bell. 

 

 6. If pipe is cut in the field, the end of the spigot shall be beveled with a file and a 

stopmark made on the cut end at the following distances back from the end of 

the pipe:  1 1/2" pipe, 3 1/16"; 2" pipe, 3 1/16"; 2 1/2" pipe,  3 3/16"; 3" pipe, 

3 3/8"; 4" pipe, 3 1/2".  For larger pipe the stripe shall be placed at the same 

distance from the pipe being placed.  In addition, both the spigot and gasket of 

cut pipe must be lubricated before placement. 
 

J. LAYING THE PIPE:   

 

1. No pipe shall be laid except in the presence of the Engineers, or their inspector.  

The Contractor shall be expected to cooperate fully with the Engineers in regard  
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 to time and duration of pipe laying.  Except in cases of emergency, where the 

 ground is treacherous or in situations where suspension of the work would 

 cause extra delay or damage to the pipe line, work required by the presence of 

 the Engineers or Inspector shall be confined to the usual eight hours of the 

 working day.  In cases noted above, work may be extended for longer periods or 

 made continuous, provided the permission of the Engineers is first obtained. 

  

 2. All pipe, prior to being lowered into the trench, shall be carefully inspected to see 

that each section or joint is clean, sound and free from defects.  Pipe shall be 

removed at any time if broken, injured or displaced in the process of laying or 

backfilling the trench. 

 

 3. On the subgrade prepared as hereinbefore described, the pipe shall be laid to 

produce a straight line of pipe on a uniform grade, each pipe being laid to form a 

joint close with the preceding pipe, and so as to form a smooth inside flow line. 

 

 4. The pipe shall be assembled "in the trench" rather than on the side.  Laying can 

be most easily accomplished by the following method: 

 

  a. Lift the bell end of the pipe out of the trench and hold it there by resting it 

on a board placed across the trench. 

 

  b. With the bell thus held out of the trench, join and position next length to 

it.  (Refer to Section on "Making the Joint".) 

 

  c. Lower joint into trench and, again, lift next bell end into position for 

joining. 

 

  d. After lowering each joint, observe the last joint previously made to assure 

that positioning stripes continue to be in proper position.  Before lifting 

next bell end, cover center portion of pipe length with dirt to aid in 

keeping last joint properly positioned. 

 

K. PIPELINE SEPARATION: 

 

 1. Wherever pipelines designated to carry potable water supplies cross or are laid 

less than 10' horizontally from existing or proposed drain or sewer lines, special 

precautions shall be taken as specified herein. 

 

 2. Should conditions prevail which prevent a lateral separation of 10', the pipeline 

may be laid closer than 10' to a storm or sanitary sewer, provided the main is 

laid in a separate trench and at such an elevation that the bottom of the pipeline 

is at least 18" above the top of the sewer.  This minimum vertical separation 

shall be maintained for that portion of the pipeline located within 10', 

horizontally, of any sewer or drain crossed, said 10' to be measured normal to 

the pipeline centerline to the drain or sewer. 
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 3. If it is impossible to obtain a horizontal separation of at least 10', and a vertical 

separation of at least 18", as stipulated above, the Engineers may require the 

sewer to be constructed or reconstructed of mechanical joint, cast iron pipe, or 

concrete pressure pipes specified herein, and be pressure tested to assure 

watertightness. 

  

4. When making crossings with less than 18” vertical separation, a full length of 

pipeline pipe shall be centered over the sewer to be crossed so that joints will be 

equidistant from the sewer and as remote therefrom as possible. The 

installation shall be as specified in Rules Governing Public Water Systems 

Rule .0906 (f). Also, per Rule .0904, crossings of a storm drain must have a 

minimum of 12-inches of vertical separation. If impractical to maintain 

separation per Rule .0904, justification of the deviation must be outlined in 

accordance with Rule .0904(c).  

 

 

L. BACKFILLING: 

 

 1. The backfilling of the pipe trench shall be performed in a manner that will not 

shift or disturb the pipe in the pipe bed.  Care shall be taken to thoroughly 

compact the backfill around and over the pipe without subjecting the pipe to 

impact or damage from compacting tools.  This initial backfill material must be 

free of rocks and large clods.  After backfilling and compaction in a careful 

manner is achieved to a minimum of one (1) foot above the pipe, backfill by 

normal spreading and compacting may proceed.  Backfill material shall be free 

of large rocks.  Complete the backfilling operation in 6" layers, each being 

thoroughly tamped and compacted, taking care to remove large rocks.  In all 

cases where the pressure piping is laid in road right-of-ways the trench shall be 

compacted to 95% standard density as determined by AASHO T-99 for the entire 

depth of the trench.  In all other areas the level of compaction of the backfill 

shall be not less than 90% as determined by AASHO T-99 for the entire depth of 

the trench.  The final 2 feet of backfill below finish grade shall be free of any rock 

or rubble. 

 

 2. Backfill shall be made with suitable material and carefully tamped so as not to 

disturb pipe lines, etc.  Backfilling against masonry structures shall not be done 

until the masonry has attained sufficient strength to withstand the load imposed 

without injury to the work. 

 

 3. Backfilling material shall be deposited and tamped to an elevation 

approximately 6" above the established streets, or road grade, to provide for 

settlement of material in the trench.  After final settlement has taken place, all 

excess material shall be removed and the top trimmed even with the 

established grade.  If, after final settlement has taken place, the material in the 

trench has settled below the established grade, the Contractor shall deposit, 

tamp and/or compact sufficient additional material to bring the fill to the 

required elevation. 
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M. OBSTRUCTIONS TO TRAFFIC:  The excavated material shall be placed on one side of the 

trench in such manner as not to obstruct any drain or unnecessarily obstruct any 

passageway.  All street hydrants, water valve boxes, fire alarm boxes and letterboxes 

shall be kept accessible for immediate use.  At street crossings, the Contractor must, 

when necessary, provide a safe bridge with railings to allow pedestrians to cross the 

trench.  The Contractor shall provide, without additional compensation, suitable 

temporary channels for the water that may flow along or across the site of the work. 
 

N. EXISTING STRUCTURES:  All existing gas pipes, water pipes, steam pipes, electric 

conduits, sewers, drains, cisterns and hydrants, railway tracks and other structures 

which do not, in the opinion of the Engineers, require a change in location, shall be 

carefully supported and protected from injury by the Contractor and in case of injury 

they shall be restored by him without additional compensation to as good condition as 

that in which they were found.  Where pipes, conduits or sewers are removed from the 

trench leaving dead ends in the ground, such dead ends shall be carefully plugged or 

bulkheaded by the Contractor without extra compensation. 

 

O. CHANGING STRUCTURES:  Whenever it becomes necessary, in the opinion of the 

Engineers, to change the location of any pipe line, drain or other structure, the 

Contractor shall do the whole of the work of making such changes, or such portions of it 

as the Engineers may direct. 

 

P. PAVEMENTS:  Where it is necessary to remove existing pavements, prepared road 

surfaces, sidewalks or curbing, these surface structures must be replaced by the 

Contractor and left in as good condition as they were before being removed, to the 

complete satisfaction of the Engineers.  Such repairing shall be done under the 

original specifications under which the same was done, and shall be subject to the 

approval of the Engineers.  When pressure piping work is built in or across streets, 

alleys, driveways, or highways which have been macadamized or graveled, the 

Contractor must save the gravel or stone and refill the top of the trench with such 

materials to bring the streets, alleys, driveways, or highways to their original grade.  

Roadway base material, where required, is to be replaced with ABC (Old #7) 

aggregate to the depth of the existing base or to a minimum of 8", whichever is 

greater.  Any Portland cement concrete pavement to be removed must be cut by 

sawing, not breaking.   

 

Q. RAILROAD TRACKS:  All railroad tracks and track structures crossing the line of the 

pressure piping shall be supported by the Contractor at his own expense during the 

construction under or near them and the work shall be so prosecuted as not to interrupt 

the use of the tracks nor endanger the traffic on them, and such tracks and track 

structures, culverts, etc., shall be fully restored to their original condition. 

 

 

END OF SECTION 8. 
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 SECTION 9. 

 

 VALVE BOXES;  

 CONCRETE STRUCTURES; 

 PIPE BLOCKING; 
 

A. VALVE BOXES:  With each valve buried in the ground, the Contractor shall furnish and set in 

place a cast iron adjustable valve box and cover of close grained gray cast iron in three pieces.  

The bottom piece shall be beveled at the lower end to fit around the stuffing box gland, and rest 

on the valve bonnet or gear case.  The upper piece shall telescope over the lower part, and shall 

have socket at top to receive cover.  The cover shall have cast on the upper surface, in raised 

letters, the word "WATER".  Each bypass valve shall also have a valve box.  All valve boxes shall 

have one coat of coal tar paint before shipment from factory. 

 

B. CONCRETE STRUCTURES: 

 

 1. Build all concrete piers and other structures as may be required to complete the work 

under this Section. 

 

 2. All concrete used in structures shall conform to that specified herein under applicable 

Sections.  All structures shall conform to the drawings and these Specifications.  Unless 

otherwise shown on the drawings, all concrete shall be mixed in the proportions of one 

(1) part Portland cement, two (2) parts sand and three and one-half (3½) parts coarse 

aggregate. 

 

C. BACKING FOR PIPE, SPECIALS, ETC.: 

 

 1. Whenever directed by the Engineers, the Contractor for this Division shall furnish all 

labor, materials, tools, etc., required for and shall place Class D concrete fill back of 

tees, bends or at such other critical points, and in such point(s) against pressures 

imposed during testing periods or after the system has been placed in operation. 

 

 2. Before placing such concrete, the side and/or bottom of the trench shall be trimmed to 

solid earth and normal to the line of pressure.  All materials used shall conform to those 

specified under applicable Sections. 

 

D. HYDRANTS, VALVES AND SPECIAL CASTINGS:  Hydrants, valves and special castings shall be 

placed as shown on the drawings, or for exact location, as directed by the Engineers.  An 

adjustable valve box shall be placed over each gate valve. 

 

END OF SECTION 9. 
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 SECTION 10. 

 

 STEEL PIPE ENCASEMENT -  
 DRY BORE AND JACK 

 
 
A. GENERAL REQUIREMENTS: Where the encasement of the pressure piping is required, 

the Contractor shall furnish and install encasement as approved by the Engineers.  The 

encasement shall be installed in accordance with the requirements for same of the 

manufacturer of the encasing material.  The encasement shall be smooth wall steel 

pipe of a thickness as specified in the Proposal.  The Contractor shall submit to the 

Engineers a written certification from the encasement pipe manufacturer that the 

encasement pipe is the type of pipe specified herein and of the thickness specified in 

the Proposal.  Encasement pipe shall not be installed until said certification is received 

and approved by the Engineers.  Encasement pipe shall be installed by dry boring and 

jacking.  As the dry bore operation progresses, each new section of the encasement 

pipe shall be butt welded to the section previously jacked into place.  The boring auger 

shall not be of a greater diameter than the outside diameter of encasement and voids 

are to be filled with 1:3 Portland cement pressure grout at 50 psi to insure that there 

will be no settlement. 

 

B. OBSTRUCTIONS:  In the event that an obstruction is encountered during the dry boring 

operation, the auger is to be withdrawn, the excess pipe cut off and capped, and the 

void is to be completely filled with 1:3 Portland cement pressure grout at 50 psi before 

moving to another boring site. 

 

C. BLOCKING UP:  After completion of the boring and installation of the carrier pipe, the 

ends of the steel casing pipe are to be filled with crushed stone when encasement pipe 

runs under highways.  Crushed stone shall be as required by State DOT having 

jurisdiction.  The ends of the steel casing pipe are to be filled with masonry brick and 

mortar when encasement pipe runs under railroads. 

 

 

END OF SECTION 10. 
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 SECTION 11. 

 PIPE HANGERS; SUPPORTS; 

 CLAMPS; ANCHORAGE 
 

A. GENERAL REQUIREMENTS: 

 

 1. All pipe installed shall be adequately secured against movement by the use of metal 

pipe supports, hangers, ties, brackets, clamps and/or concrete piers or anchorage 

blocking.  It is the intention of this requirement that the Contractor provide, at his 

expense, all items necessary to secure the piping at the locations shown on the 

drawings and/or as required by the Engineers in order to provide a complete and 

working installation.  Securing of piping shall, unless otherwise indicated or directed, be 

in general accordance with the following: 

 

 2. Interior flange joint or bell joint pressure piping shall be secured at each joint in the line 

by the use of hangers, supports, brackets, piers, or anchorage blocks as indicated or 

directed. 

 

 3. Flange spigot pieces connecting to wall sleeves shall be adequately tied with clamps 

and tie rods with the tie rods sufficiently embedded in the concrete walls.  Tie rods shall 

be placed in the forms before the concrete is poured. 

 

 4. Bell-flange pieces used for make-up in flange piping shall be securely tied by the use of 

pipe clamps. 

 

 5. Interior piping shall be secured in a manner that will permit valves, equipment, and 

similar items to be removed from the piping without the necessity for temporary 

blocking to support the remaining piping. 

 

 6. Concrete piers and anchor blocks either shown on the drawings, or the location of which 

is known, before the concrete work is started shall have dowels extending into the 

adjacent walls or floor slabs.  Unless otherwise indicated, concrete piers and anchor 

blocks shall have a minimum of four No. 5 bars embedded not less than 36" into the 

adjacent concrete construction and extending into the pier or blocking to approximately 

3" from the surface contacting the supported pipe.  Where concrete piers and anchor 

blocking must be installed after the adjacent concrete work has been completed, piers 

and anchor blocks shall conform to the above requirements as applicable and shall 

have expansion shields with adequately long bolts inserted into the adjacent concrete 

with the reinforcing of the piers or blocking tied to the bolts. 

 

 7. Buried pressure piping shall be adequately blocked with nonreinforced concrete anchor 

blocks in accordance with AWWA Standard Specification C-600. 

 

 8. Pipe hangers shall be of the type specified herein and of the size required to support the 

pipeline.  The Contractor shall furnish and place all inserts required for pipe hangers or 

other anchorages.  Inserts shall be accurately placed as shown on the drawings, shop 

drawings, or as directed by the Engineers and shall have their outside face flush with 

the concrete surface.  Inserts shall be manufactured by Unistrut Products Company, 

Crawford, or equal. 

 

END OF SECTION 11. 
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 SECTION 12. 

 

 TESTING; STERILIZATION; CLEANING UP 
A. TESTING: 

 

1. All newly installed mains must be pressure and leakage tested before acceptance.  

AWWA C600 and AWWA C605 standards shall be used for ductile iron pipe and PVC 

pipe, respectively.  Pressure and leakage testing for materials other than DIP and 

PVC will meet the current AWWA standard as applicable. When a segment of pressure 

piping and appurtenances has been completed and before it is covered, the Contractor 

shall furnish proper appliances and facilities for testing and draining the same, without 

injury to the work, or surrounding territory.  He shall test by filling the pipe with clean 

water furnished by the Contractor at his expense.  Air shall not be used for pressure 

testing.  Unless otherwise stated in these Specifications, all pipe shall be subjected to 

the following hydrostatic tests.  The Contractor will be required to set up a pump and 

test each section of pressure piping between valves to a water pressure test of fifty (50) 

pounds per square inch in excess of the normal operating pressure.  If pipe line is a free 

discharge or no valves exist the pipe shall be plugged and tested.  Unless otherwise 

directed by the Engineers, all piping shall be tested at 250 psi.  The Contractor shall 

furnish at this own expense, all water required to perform the testing, flushing, 

sterilization, or other required tests or procedures, including any required retesting for 

any purpose if found necessary by the Engineers. 
 

 2. Water service pipe and fittings shall be subjected to a hydrostatic pressure of two 

hundred and fifty (250) pounds per square inch after the service is laid, and before any 

backfilling is done.  Each service shall be required to sustain this pressure for a period 

of ten (10) minutes without leakage, before being acceptable. 

 

 3. Pipe lines shall be tested before backfilling at joints except where required by necessity 

or public convenience.  Depending on traffic conditions, public hazard, or other reasons, 

the Engineers may direct when tests of completed sections of mains shall be made, and 

he may order tests to be made in relatively short sections in order that hazardous 

sections may be backfilled promptly. 

 

 4. Simultaneous or separate pressure and leakage tests may be performed.  

 

a. If separate tests are made, the pressure test shall be conducted prior to the 

leakage test. 

b. Working pressure is defined as the maximum sustained operating pressure.  

C. In no case shall the test procedure exceed the pressure rating for the pipe, 

valves, appurtenances, or thrust restraints.  
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Procedure Test Pressure Duration of Test 

Simultaneous pressure & 

leakage test 

150% of working pressure at 

point of test, but not less than 

125% of normal working 

pressure at highest elevation 

2 hours 

Separate pressure test 150% of working pressure at 

point of test, but not less than 

125% of normal working 

pressure at highest elevation 

1 hour 

Separate leakage test 150% of working pressure of 

segment tested 

2 hours 

 

 

5. Leakage is defined as the quantify of water that must be supplied into the main in order to 

maintain the water pressure within 5 psi of the specified test pressure after the pipe has 

been filled with water and air expelled.  No installation will be acceptable if the leakage is 

greater than that determined by the following formula (for PVC or DIP pipe): 

 

L = [S x D x Sqrt(P)]/148,000, where 

 

L = allowable leakage (gallons per hour) 

S = length of pipe tested (feet) 

D = nominal diameter of pipe (inches) 

P = average test pressure during the leakage test ( psi) 

 

Notes:  

a. When testing against closed metal seated valves allow an additional 0.0078 gal/hr/in of 

nominal valve size for each valve. 

b. The allowable leakage for test sections with different diameters is the sum of the computed 

leakage for each pipe size. 
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 6. All pipe, fittings and other materials found defective under test shall be removed and 

replaced at the Contractor's expense. 

 

 7. Lines which fail to meet this test shall be repaired and retested as necessary until test 

requirements are complied with. 

 

B. STABILIZATION: 

 

 1. GENERAL: 

 

  a. All piping used for finished water service shall be chlorinated in accordance with 

the requirements for the State of North Carolina, Department of Human 

Resources, Division of Health Services. 

 

b. Pipe interiors, fittings, and valves shall be protected from contamination. 

pipe delivered for construction shall be strung so as to minimize entrance 

of foreign material.  When pipelaying is not in progress for more than one 

hour, all openings in the pipeline shall be closed by water tight plugs.  

Joints of all pipe in the trench shall be completed before work is stopped.  

If water accumulates in the trench, the plugs shall remain in place until 

the trench is dry. 
 

 

 

12-3                                                                                                     Pressure Piping                                                                                                  12-3 

203 of 273



 

  c. If dirt that, in the opinion of the Engineers will not be removed by the 

flushing operations, enters the pipe, the interior of the pipe shall be 

leaned and swabbed as necessary, with a 5% hypochlorite disinfecting 

solution. 

 

  d. Generally, sampling taps shall be provided on the water main every 500', 

in order to afford representative water testing and sample collection.  

When long transmissional mains are constructed, without side 

connections, the distance between each tap may, at the discretion of the 

Engineers, be increased. 

 

 2. PRELIMINARY FLUSHING:  Each valve section of the completed main shall be 

flushed prior to sterilization as thoroughly as possible with water pressure and 

outlets available.  If no hydrant is provided at the end of the main section, a tap 

shall be installed at the main section extremity, large enough to develop a 

velocity in the main of, at least, 2.5 fps.  The flushing operation shall be done 

after the pressure test has been made.  Each valved section of the newly laid 

pipe shall be flushed separately.  Flushing sites shall have adequate drainage 

and shall be approved by the Engineers.  Flushing outlets shall be comparable to 

those listed in the following table: 

 

REQUIRED OPENINGS TO FLUSH PIPELINES* 

(40 psi Residual Pressure) 
 

Pipe 

Size In. 

Flow Required to 

Produce 2.5 

FPSVelocity GPM 

 

 

Orifice Size In. 

Hydrant  

Outlet Nozzles 

Number                            In.    

4 100 15/16 1 2 ½ 

6 220 1 3/8 1 2 ½ 

8 390 1 7/8 1 2 ½ 

10 610 2 5/16 1 2 ½ 

12 880 2 13/16 1 2 ½ 

14 1,200 3 1//4 2 2 ½ 

16 1,565 3 5/8 2 2 ½ 

18 1,980 4 3/16 2 2 ½ 

 

  

 *With 40 psi residual pressure, a 2 1/2 inch hydrant outlet nozzle will discharge 

approximately 1,000 gpm and a 4 1/2 inch hydrant nozzle will discharge approximately 

2,500 gpm. 
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 3. DISINFECTING: 

 

  a.  Before being placed in service, all new mains and existing piping 

disturbed in any manner by the work shall be disinfected.  Draining the 

water from existing piping or even lowering the water pressure more than 

one-half will constitute disturbances of the piping. 

 

b. The disinfection of water mains, valves, and other appurtenances 

incorporated into the main construction (including storage tanks),  

after flushing to remove sediment and other foreign matter, and after 

testing for leaks, shall be disinfected in accordance with ANSI/AWWA 

Standard C652-11; "Disinfection of Water Storage Facilities" or in 

accordance with ANSI/AWWA C651-14; "Disinfection of Water Mains."  

 

 

c. Records demonstrating compliance with ANSI/AWWA Standards C652-

11 or ANSI/AWWA Standard 651-14 shall be available for three years 

for inspection. 

 

 

  d. The point of chlorine application shall be at the beginning of the water 

main construction and/or any valve section thereof, through corporation 

cock installed close to and on the downstream side of the regulating gate 

valve controlling the flow of water into the main.   

 

  e. During the disinfecting operation, valves, hydrants and other mechanical 

devices controlling the flow of water shall be operated to permit full 

effectiveness of the chlorine.  Valves shall be manipulated so that the 

strong solution within the main being sterilized will not flow back into the 

supply line nor flow into mains already in service.  A chlorine 

concentration test shall be made, in turn, at each of the hydrants and/or 

taps provided for that purpose. 

 

f. After the disinfecting operation has been completed and upon test, 

proved satisfactory, the heavily chlorinated water shall be retained in the 

main long enough to destroy all nonspore formatting bacteria.  This 

period shall be at least twenty-four (24) hours.  At the completion of the 

retention period, the chlorine concentration of the water within the main 

shall be at least twenty-five (25) parts per million (210 pounds per million 

gallons) of chlorine. 
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     4. FINAL FLUSHING AND TESTS: 

 

  a. After the required period of retention has elapsed, the heavily chlorinated 

water shall be flushed out completely to waste by the Contractor until the 

replacement water throughout the length of the main shall, upon test, be 

proven comparable in quality to the water supply source. 

 

  b. When the water in the treated main shall have been proven comparable 

to that of the source, water samples shall be collected at each of the 

sampling taps and submitted to a laboratory on two (2) separate days.  

Under no circumstances shall such samples be collected from hydrants 

or unsterilized hose connections. 

i. After disinfection the water supply shall not be placed 

into service until bacteriological test results of 

representative water samples are analyzed in a state 

approved, certified laboratory are found to be 

satisfactory. 

ii. Should the initial disinfecting fail to pass, the 

disinfecting procedure shall be repeated until 

satisfactory results are obtained. 

 

 

C. CLEANING UP: 

 

 1. While carrying out the work required under this Division, the Contractor shall 

remove all excess materials, earth, debris, etc., and shall clean up and leave all 

affected property, streets, roads and highways in a neat, clean and orderly 

condition.  All clean-up work of any nature, including any required soil 

stabilization, debris removal, plantings and/or reseeding work, shall closely 

follow the actual pipe laying work.  If so directed by the Engineers, the Contractor 

shall deposit all or part of the excess earth at such point or points as may be 

designated.  Excess earth from trenches along State controlled highways or 

roads shall be disposed of in a manner satisfactory to the State Highway 

Department. 

 

 2. The Contractor shall be responsible for restoring all disturbed ground area and 

replacing all disturbed property corners to the satisfaction of the Engineers. 

 
END OF SECTION 12. 
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 SECTION 13 

 

 POLYETHYLENE PLASTIC 

 POTABLE WATER PIPE 
 

 

A. SCOPE:  This Specification establishes the standards for high density polyethylene 

plastic potable water pipe, fittings, the material, joints and construction practices. 

 

B. MATERIAL: 

   

1.  All material shall be manufactured from a PE 4710 resin. The resin material 

shall meet the specifications of ASTM D 3350 with a minimum cell 

classification of 445474C. HDPE pipe and fittings shall contain no recycled 

compounds except that generated in the manufacturer's own plant from resin 

of the same specification from the same raw material. HDPE products shall be 

homogeneous throughout and free of visible cracks, holes, foreign inclusions, 

voids, or other injurious defects.  

 

2. The polyethylene compound shall be suitably protected against degradation 

by ultraviolet light by means of carbon black of not less than 2 percent.  

3. The manufacture of the HDPE resin shall certify the cell classification 

indicated.  

 

 

C. PIPE CLASSIFICATION AND DIMENSIONS: 

 

1. Pipe shall meet AWWA C901 (1/2” to 3”) or AWWA C906 (4” to 63”) and shall 

be listed as meeting NSF-61. 

 

2.  Pipe sizes 3” and larger shall have a manufacturing standard of ASTM F 714, 

while pipe smaller than 3” shall be manufactured to the dimensional 

requirements listed in ASTM D 3035. Dimension Ratio (DR) and Outside 

Diameter (IPS/DIPS) shall be as specified on plans. 

3.  The color coding shall be permanently co-extruded stripes on the pipe outside 

surface as part of the pipe’s manufacturing process (blue for water). 

4.  Minimum operating pressure shall be 150 psi. 
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D. WORKMANSHIP:  Workmanship shall be of the highest quality and level compatible with 

current commercial practice.  The PE pipe shall be homogeneous throughout and free 

of cracks, holes, foreign inclusions or other injurious defects.  It shall be uniform in 

color, opacity, density and other physical properties. 

 

E. MARKING:  Marking on pipe shall include the following at intervals of not more than 5': 

  1. Nominal pipe size. 

  2. Type of plastic material. 

  3. The standard thermoplastic pipe pressure rating in psi for water at 

73.4F and 150 psi pipe. 

  4. Manufacturer's name or trademark and code. 

  5. National Sanitation Foundation markings. 

 

F. FITTINGS:  Fittings shall be molded or fabricated from high-density polyethylene.  The 

polyethylene material used for fittings shall be the same as that used for the 

polyethylene pipe, as specified in Paragraph B. of this Specification.  All fittings will 

meet similar specifications as the pipe and shall be manufactured to operate at the 

same operating pressure as the polyethylene pipe specified herein. 

 

G. JOINTS:  All pipe and fittings to be installed in trenches shall be joined to one another by 

the thermal butt fusion system.  Polyethylene pipe lengths, fittings and flanged 

connections to be fused shall be of the same type, grade and class of polyethylene 

compound and supplied by the same raw material supplier.  Fusion shall be perfectly 

accomplished such that no internal interface shall exist where the two pipe surfaces are 

united.  The polyethylene pipe and fittings shall be a low flow, high viscosity material 

such that a substantial pressure shall be required to properly effect the interfacial 

fusion.  Butt fusion shall be accomplished with the use of equipment specifically 

designed and designated by the pipe manufacturer for this purpose.  The pipe 

manufacturer shall provide for the services of a trained technician for two (2) days to 

instruct the Contractor in the details of the butt fusion system and use of the fusion 

equipment. 

 

H. HANDLING:  The handling of the joined pipeline shall be in such a manner that the pipe 

is not damaged by dragging it over sharp and cutting objects.  Sections of the pipes with 

deep cuts and gouges shall be cut out and the ends of the pipeline rejoined by the butt 

fusion system as noted above.  Pipe shall be unloaded from the shipping trucks and 

stacked as required according to the manufacturer's recommendations. 

 

I. INSTALLATION: 

 

 1. Underground installation shall be performed in accordance with the drawings 

and Section 8 of these Specifications. 

 

END OF SECTION 13. 
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 SECTION 14 
 

 POLYVINYL CHLORIDE PRESSURE PIPE 

 FOR POTABLE WATER 
 

A. GENERAL REQUIREMENTS:  Polyvinyl chloride pressure pipe and fittings used for the 

conveyance of potable water, in nominal sizes of 3" and less, shall be American National 

Standards Institute/NSF (ANSI/NSF) International Standard 61 compliant (including 

subsequent amendments and editions).   PVC pipe used for potable water in sizes 4" and 

larger shall be in strict conformance with the requirements of AWWA Standard C-900.  PVC 

pipe used for all types of interior or exterior process piping shall be Class 12454 (Type 1, 

Grade 1) Schedule 80 PVC (ASTM D-1785) piping unless specifically designated as 

Schedule 40 on the drawings. 
 

B. PHYSICAL PROPERTIES: 

 

 1. The PVC pipe of 3" nominal diameter and less shall conform to ASTM 

Specification D-2241, "Standard Specification for Polyvinyl Chloride (PVC) Plastic 

Pipe (SDR-PR)," as it applies to Class 12454 (A or B) polyvinyl chloride plastic 

pipe, SDR21 water pressure ratings of 200 psi at 23C (73.4F), with minimum 

physical requirements as listed in the following table. 

 

 

    NOMINAL  OUTSIDE  MIN. WALL   WEIGHT/  WORKING 

     SIZE    DIAMETER THICKNESS    100 FT.  PRESSURE 

  INCHES      NCHES    INCHES   POUNDS      PSI 

 

    3/4      1.050           0.060           11.8           200 

  1         1.315           0.063           15.9           200 

   1 1/4        1.660           0.079           24.8           200 

  1 1/2        1.900           0.090          32.2           200 

                 2            2.375           0.113              50.8        200 

   2 1/2        2.875           0.137           74.2          200 

                 3            3.500           0.167        110.0            200 

 

 2. Pipe with nominal diameters of 4" and larger shall meet the physical 

requirements of AWWA Standard C-900.  Physical dimensions and requirements 

of Table 2 of AWWA C-900 for 150-psi pressure class (DR18).  Where PVC is 

shown on the drawings to be interconnected with steel piping, the dimensions of 

the PVC pipe shall conform to Table 1 of AWWA C-900 for 150 psi pressure class 

(DR18). 
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C. JOINTS:  The joints shall be push-on type designed so that the pipe and fittings may be 

connected on the job without the use of solvent cement or any special equipment.  The 

push-on joint is a single rubber gasket joint designed to be assembled by the 

positioning of a continuous, molded, rubber ring gasket in an annular recess in the pipe  
or fitting socket and the forcing of the plain end of the entering pipe into the socket, thereby 

compressing the gasket radially to the pipe to form a positive seal.  The gasket and the annular 

recess shall be so designed and shaped that the gasket is locked in place against displacement 

as the joint is assembled.  Details of the joint design and assembly shall be in accordance with 

the joint manufacturer's standard practice.  The joints shall be designed so as to provide for the 

thermal expansion or contraction experienced with a total temperature change of at least 75F 

in each joint per length of pipe. 

 

D. LUBRICANT:  Lubricant furnished for lubricating joints shall be nontoxic, shall not 

support the growth of bacteria, shall have no deteriorating effects on the gasket or pipe 

material and shall not impart color, taste or odor to water.  The lubricant containers 

shall be labeled with the manufacturer's name. 
 

E. GASKETS: 

 

 1. Gaskets shall meet all applicable requirements of ANSI/AWWA C111/A21.11-

17.. 

 

 2. Gasket dimensions shall be in accordance with the manufacturer's standard 

design dimensions and tolerances.  The gasket shall be of such size and shape 

as to provide an adequate compressive force against the spigot and socket after 

assembly to effect a positive seal under all combinations of joint and gasket 

tolerances.  The trade name or trademark, size, mold number, gasket 

manufacturer's make and year of manufacture shall be molded in the rubber on 

the back of the gaskets. 

 

 3. Gasket shall be vulcanized natural or vulcanized synthetic rubber.  No reclaimed 

rubber shall be used.  When two hardnesses of rubber are included in a gasket, 

the soft and hard portions shall be integrally molded and joined in a strong 

vulcanized bond.  They shall be free of porous areas, foreign material and visible 

defects.   
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F. PIPE LENGTHS:  The pipe shall be furnished in nominal lengths of 20'. 

 

G. FITTINGS:   

 

 1. Fittings shall have joints as described above and shall be designed to withstand 

the same pressures as required for the pipe. 

 

 2. The supplier shall be capable of supplying fittings with combinations of spigot 

(plain) end and bell. 

 

 3. The double bell coupling shall be so designed that the pipe will slip completely 

through the coupling or available optionally with pipe stops therein. 

 

H. MARKING REQUIREMENTS:  All PVC pipe shall be marked and labeled in accordance 

with AWWA Standard C-900, Section 2.5.  All PVC pipe in nominal sizes 3" and less shall 

bear the National Sanitation Foundation logos. 

 

I. TESTING:  All factory tests shall be performed in accordance with the requirements of 

AWWA Standard C-900.  When the total quantity of pipe of all sizes exceeds 10,000 

linear feet the manufacturer shall provide the Owner and Engineers with an affidavit 

certifying that all materials and tests required under this specification and AWWA 

Standard C-900 have been complied with. 

 

J. CORPORATION STOPS:  Corporation stops for use on PVC pipe shall consist of a 

corporation stop and a saddle.  The saddle shall be specifically designed to prevent 

distortion of PVC pipe.  The water service corporation stop and saddle shall be 

constructed of bronze throughout with silicon bronze stud bolts.  The stop saddle shall 

be fitted with a rubber gasket.  The outlet of the saddle shall be copper service AWWA 

Standard.  The corporation stop shall be Duo-Stops as manufactured by Hays 

Manufacturing Co., Mueller, Co., Ford Meter Box Co., Dresser Industries, or equal.  

Corporation stops shall be suitable for use with any of the below listed service saddle 

manufactures.  The service saddle shall be manufactured by Ford Meter Box Co., 

Mueller Co., Rockwell Industries, Dresser Industries, or equal. 

 

 

END OF SECTION 14 
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 SECTION 26 

 CONCRETE FORM WORK 
PART I - GENERAL 

26-1  REQUIREMENTS. 

 

 A. The Contractor shall provide all labor, materials, equipment and services 

necessary for the proper completion of all formwork for cast in place concrete 

work indicated on the drawings and specified herein. 

 

 B. The Contractor shall refer to the drawings for required size and location of cast 

in place concrete members. 

 

26-2  REFERENCE SPECIFICATIONS. 

 

 Unless otherwise altered, amended, supplemented or deleted by "Part II, Products" and 

"Part III, Execution" which follow, all concrete formwork shall conform to the following: 

 

 A. American Concrete Institute Standard ACCI 347, "Recommended Practice for 

Concrete Formwork." 

 

 B. The American Concrete Institute "Specifications for Structural Concrete for 

Buildings," ACI 301-72.  A copy of "Specifications for Structural Concrete for 

Buildings, ACI 301-72, With Selected ACI and ASTM References," ACI Publication 

SP-15, shall be purchased by the Contractor and shall be maintained in good 

condition at the job site at all times during construction.  This reference may be 

purchased from the American Concrete Institute, P.O. Box 4754, Redford 

Station, Detroit, Michigan, 48219.  This reference is referred to hereafter in 

these Specifications as the ACI Specifications. 

 

 C. The American Concrete Institute "Manual of Standard Practice for Detailing 

Reinforced Concrete Structures, "ACI 315-80, hereafter referred to as the ACI 

Detailing Manual. 

 

 D. The Concrete Reinforcing Steel Institute "Manual of Standard Practice," latest 

edition, hereafter referred to as the CRSI Manual. 

 

26-3  SUBMITTALS. 

 

A. Complete erection plans shall be prepared for removable forms in accordance 

with the ACI Detailing Manual, the CRSI Manual, and the Manual of 

Recommended Practice for Concrete Formwork. 

 

B. The review of erection drawings will be for size and arrangement of the 

concrete members.  The Contractor shall verify dimensions and any errors in 

dimensions shown on the erection drawings shall be the responsibility of the 

Contractor. 
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 C. Review by the Engineers shall not be construed as a waiver of construction 

responsibilities unless the Contractor has requested a deviation from the 

Contract Documents in writing and the Engineers have granted such deviation in 

writing.  Fabrication or delivery of materials prior to review of submittals shall be 

entirely at the risk of the Contractor. 

 

 PART II - PRODUCTS 

26-4  MATERIALS. 

 

 A. Removable Metal Pan Forms:  Unless otherwise noted, the metal pan joists shall 

be constructed in accordance with the "Code of Standard Practice for the Use of 

Removable Forms for Concrete Joist Floor and Roof Construction," of the CRSI 

Manual.  It is essential to the load capacity of concrete joists that the 

dimensions for all standard and special filler forms be in accordance with the 

"Standard Dimensions of Forms for One-Way Joist Construction" of the U. S. 

Department of Commerce Simplified Practice Recommendation R87-32. 

 

  1.   Longform Type - Where concrete joists will be permanently exposed to 

view (see drawings), the joist forms shall be of the "long form" type 

constructed to the full length of each segment of joists between 

distribution ribs or beams.  End closures may be of the removable type or 

may be permanently attached to the forms. 

 

  2. Standard Type - Where concrete joists will be concealed by ceiling 

construction, and in mechanical equipment rooms, the joist forms shall 

be "standard" type.  End closures and laps shall be sufficiently tight to 

prevent the leakage of concrete. 

 

  3. Removable metal pan forms shall be new, or practically so.  Forms 

displaying excessive dents, holes or other signs of excessive use or 

abuse shall not be used.  Forms shall be cleaned and properly oiled 

before each use. 

 

  4. Special width filler forms shall be used to fill in odd spaces.  Openings 

and ends shall be properly headed. 

 

  5. Products of equivalent quality and dimensions constructed of molded 

fiber, reinforced fiberglass or plastic may be used in lieu of steel forms, at 

the option of the Contractor. 

 

 B. Forms for As-Cast Architectural Concrete:  Concrete to be left permanently 

exposed to view shall be considered "As-Cast Architectural Finishes" and shall 

conform to the requirements of Chapter 13 of the ACI Specifications. 

 

 C. Forms for Pile Caps and Grade Beams:  Earth cuts shall not be used to form 

vertical surfaces for pile caps, grade beams and other vertical concrete surfaces 

in contact with earth.  These surfaces shall be formed with wood or metal 

forming materials to the required dimensions. 
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 D. Forms for Footings:  Earth cuts may be used for forms for vertical surfaces for  

footings where the workmanship and soil permit accurate excavation to size and  

shape shown on the drawings.  Sloping sides, rounded corners and irregular 

bottoms will not be accepted.  Where these requirements cannot be met, form 

the vertical surfaces with wood or metal forming materials to the required 

dimensions. 

 

 E. Grade Stakes:  Where earth cuts are used for forms, the footing excavations 

shall be provided with grade stakes set to correct elevations prior to ordering 

concrete.  Grade stakes shall be #3 or larger steel bars, may be new or scrap 

material and may remain in the concrete. 

 

 F. Wood Forms:  Wood forming materials shall conform to the requirements of 

Chapter 4 of the ACI Specifications. 

 

 G. Corrugated Steel Sheet Forms:  The Contractor shall furnish and install 

galvanized corrugated steel sheet forms for all concrete slabs over joist beams, 

as shown on the drawings and directed by the Engineers.  The steel sheet forms 

shall be corrugated form low temper, low carbon, cold reduced steel with a 

minimum yield strength of 95,000 psi by 0.1% offset method to a nominal 

corrugation pattern of 2-3/8" x 9/16".  Sheets shall be galvanized conforming to 

ASTM Specification A446-60T, Grade E steel, 1.25 oz. per square foot coating 

class.  Minimum physical properties shall be as follows: 

 

   DESCRIPTION    CHARACTERISTICS 

 

  Weight-galvanized per cover width  0.88 lbs./sq. ft. 

  Moment of Inertia per foot width  0.010 inches 4 

  Section of modulus per foot width   0.036 inches 3 

  Corrugation (pitch x depth)   2-3/8" x 9/16" 

  Nominal cover width    24 inches 

  Nominal overall width    25-1/16 inches 

 

26-5  DESIGN OF FORMS. 

 

 Forms shall conform to shapes, lines and dimensions of the members as called for on 

the drawings, and shall be sufficiently tight to prevent leakage of mortar.  They shall be properly 

braced or tied together so as to maintain position and shape. 

 

26-6  FORMS COATINGS. 

 

 Provide commercial formulation form coating compounds that will not bond with, stain 

nor adversely affect concrete surfaces, and will no impair subsequent treatment of concrete 

surfaces requiring bond or adhesion, not impede the wetting of surfaces to be cured with water 

or curing compounds. 
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26-7  TIGHTENING FORMS. 

 

 Immediately prior to the commencement of concrete placement all joints in the 

formwork shall be tightened to prevent the leakage of concrete. 
 

26-8  ERECTION CORRUGATED STEEL SHEET FORMS. 

 A. The corrugated sheet steel forms shall be placed with corrugation edges up and 

with corrugations perpendicular to supports.  Sheet shall be placed end-to-end 

along one side of the building.  Adjacent rows will be placed in like manner, side 

lapping one corrugation with previously placed row.  End laps shall always occur 

over supporting joists, beams or purlins and should be centered over the 

support.  Minimum end lap is 2" for welded attachment shall not extend beyond 

edge of support flange.  Sheets shall be attached to supports by plug welding 

through curbed washers to supporting top chords. 

 

 B. The welded attachments shall have the following minimum welding 

requirements: 

 

  1. End Laps - Weld top sheets in the valley of the side lap through four (4) 

sheet thicknesses and again at the middle of the sheet. 

 

  2. Intermediate Supports - Weld in X pattern; that is, weld in valley of side 

lap on every other joist and in the valley of the center corrugation of the 

remaining joist. 

 

26-9  REMOVAL OF FORMS. 

 A. Formwork for joists, slabs, beams and other parts supporting the weight of 

concrete, shall remain in place until the concrete has reached its specified 28-

day strength, but in no case less than 14 days.  Other formwork may be removed 

in accordance with "Recommended Practice for Concrete Formwork," ACI 347-

78, unless otherwise specified in these specifications. 

 

 B. Forms shall be removed in such a manner as to ensure the complete safety of 

the structure.  Where the structure is supported on shores, the removable floor 

forms, beams and girder sides, and column and similar vertical forms may be 

removed after 48 hours, providing the concrete will not be injured. 

 

26-10  REUSE OF FORMS. 

 Clean and repair surfaces of forms to be reused in the work.  Split, frayed, delaminated 

or otherwise damaged form facing material will not be acceptable.  Apply new form coating 

compound material to concrete contact surfaces as specified for new formwork.  

 

 When forms are extended for successive concrete placement, thoroughly clean 

surfaces, remove fins and laitance and tighten forms to close all joints.  Align and secure joints 

to avoid offsets.  Do not use "patched" forms for exposed concrete surfaces, except as 

acceptable to the Engineers. 

 

END OF SECTION 26. 
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 SECTION 27 

 CONCRETE REINFORCEMENT 

 

 PART I - GENERAL 

27-1  REQUIREMENTS. 

 

 A. The Contractor shall provide all labor, materials, equipment and services necessary for 

the proper completion of all reinforcement for cast in place concrete work indicated on 

the drawings and specified herein. 

 

 B. The Contractor shall refer to the drawings for required size, type and location of 

concrete reinforcement. 

 

27-2  REFERENCE SPECIFICATIONS. 

 

 A. Unless otherwise altered, amended, supplemented or deleted by Part II - Products and 

Part III - Execution, which follow, all reinforcement for concrete work shall conform to the 

following: 

 

 B. The American Concrete Institute "Specifications for Structural Concrete for Buildings," 

ACI 301-72.  A copy of "Specifications for Structural Concrete for Buildings, ACI 301-72, 

with Selected ACI and ASTM References," ACI Publication SP-15, shall be purchased by 

the Contractor and shall be maintained in good condition at the job site at all times 

during construction.  This reference may be purchased from the American Concrete 

Institute, P. O. Box 4754, Redford Station, Detroit, Michigan 48219.  This reference is 

referred to hereafter in these Specifications as the ACI Specifications. 

 

 C. The American Concrete Institute "Manual of Standard Practice for Detailing Reinforced 

Concrete Structures," ACI 315-80, hereafter referred to as the ACI Detailing Manual. 

 

 D. The Concrete Reinforcing Steel Institute "Manual of Standard Practice," latest edition, 

hereafter referred to as the CRSI Manual. 

 

27-3  QUALIFICATIONS. 

  

 A. Reinforcing Steel Fabricator: 

 

  1. The fabricator shall have not less than 5 years experience in the fabrication of 

reinforcing steel and shall have previously fabricated not less than 5 projects 

similar in scope to this project. 

 

  2. When directed by the Engineers, the fabricator shall submit a written description 

of fabrication ability including facilities, personnel and list of similar completed 

projects.   

 

 B. Reinforcing Steel Erector: 

 

  1. The erector shall have not less than 3 years experience in the erection of 

reinforcing steel and shall have previously erected not less than 3 projects 

similar in scope to this project. 
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  2. When directed by the Engineers, the erector shall submit a written description of 

reinforcing steel erection ability including equipment, personnel and a list of 

similar completed projects. 

 

27-4  SUBMITTALS. 

 

 A. Shop and Erection Drawings: 

 

  1. Complete shop and erection drawings shall be prepared for reinforcement in 

accordance with the ACI Detailing Manual and the CRSI Manual.  Erection 

drawings shall show sufficient detail to illustrate the reinforcing steel erection 

procedure, including placement of accessories. 

 

  2. Preliminary and final erection drawings shall be submitted to the Engineers for 

their approval before any reinforcement may be placed. 

 

  3. The review of shop and erection drawings will be for size and arrangement of 

the reinforcement.  The Contractor shall verify quantities and dimensions and 

any errors shown on the shop and erection drawings shall be the responsibility 

of the Contractor. 

 

 B. Certifications of Materials:  Furnish to the Engineers for review the following: 

 

  1. Certified mill test reports of ladle analysis, tensile properties and bend tests of 

each grade of steel from which reinforcement is fabricated. 

 

  2. Certificates of conformance of stainless steel accessories. 

 

 C. Review:  Review by the Engineers shall not be construed as a waiver of construction 

responsibilities unless the Contractor has requested a deviation from the specifications 

in writing and the Engineers have granted such deviation in writing.  Fabrication or 

delivery of materials prior to the review of the shop and erection drawings shall be 

entirely at the risk of the Contractor. 

 

27-5  PRODUCT HANDLING. 

 

 A. Reinforcement shall not be carelessly unloaded from delivery vehicles in such a manner 

as to alter the configuration of the individual pieces. 

 

 B. Reinforcement shall be stored in an orderly manner to avoid mixing bars of different 

marks. 

 

 C. Reinforcement and accessories which are stored at the project site shall be at least 2' 

above the ground on platforms, skids or other supports, and be covered to protect it 

from the weather.  It shall be free from oil, mud, dirt or excessive corrosion when placed 

in the formwork. 

 

 D. Accessories and other packaged materials shall be stored in their original unbroken 

package until ready for use in the work. 
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 PART II - PRODUCTS 

 

 

27-6  MATERIALS. 

 

 A. Metal Reinforcement: 

 

  1. All reinforcing bars shall be deformed and shall conform to one of the following: 

 

   a. Specifications for Billet-Steel Bars for Concrete Reinforcement, ASTM 

A615, Grade 40. 

 

   b. Specifications for Deformed Billet-Steel Bars for Concrete 

Reinforcement, ASTM A615, Grade 60. 

 

   c. Specifications for Deformed Billet-Steel Bars for Concrete 

Reinforcement, ASTM A615, Grade 75. 

 

   d. Specifications for Minimum Requirements for Deformations of 

Deformed Steel Bars for Concrete Reinforcement (ASTM A408). 

 

   e. Specifications for Special Large-Size Deformed Billet-Steel Bars for 

Concrete Reinforcement (ASTM A408). 

 

   f. Bar and rod mats for concrete reinforcement shall conform to 

Specifications for Fabricated Steel Bar or Rod Mats for Concrete 

Reinforcement (ASTM A184). 

 

   g. Wire for concrete reinforcement shall conform to Specifications for Cold-

Drawn Steel Wire for Concrete Reinforcement (ASTM A82). 

 

  2. Welded wire fabric for concrete reinforcement shall conform to Specifications 

for Welded Steel Wire Fabric for Concrete Reinforcement (ASTM A185) except 

that the weld shear strength requirement shall be extended to include a wire 

size differential up to and including six gauges. 

 

3. The clear distance between parallel bars shall be not less than the nominal 

diameter of the bar, 1 1/3 times the maximum size of the coarse aggregate, nor 

less than 1". 

 

4. Structural steel shall conform to Specifications for the Design, Fabrication and 

Erection of Structural Steel for Buildings of the American Institute for Steel 

Construction adopted April 17, 1963, as amended to date. 

 

  5. Steel pipe for concrete-filled pipe columns shall conform to Grade B of 

Specifications for Welded and Seamless Steel Pipe (ASTM A53). 

 

  6. Cast iron pipe for composite columns shall conform to Specifications for Cast 

Iron Pressure Pipe (ASTM A377). 
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 B. Metal Accessories: 

 

  1. High chairs with sand plates (HCP) shall be used to support reinforcing steel in 

footings and other members in contact with the earth.  Wire shall not be less 

than #4 and plate shall not be less than 20 gauge.  HCP shall be constructed 

with one, approximately square, sand plate. 

 

  2. CRSI "Class E, Special Stainless" bar supports shall be provided to support all 

reinforcing steel in members to be left permanently exposed to view.  Such 

supports shall be constructed of stainless steel containing not less than 16% 

chromium. 

 

  3. CRSI "Class A, Bright Basic" bar supports shall be provided to support 

reinforcing steel for all other concrete members. 

 

 

 PART III - EXECUTION 

 

 

27-7  PLACING REINFORCEMENT. 

 

 Metal reinforcement shall be accurately placed according to the drawings and adequately 

secured in position by concrete, metal or other approved chairs, spacers or ties. 

 

27-8  CLEANING AND BENDING. 

 

 At the time concrete is placed, metal reinforcement shall be free from rust, scale or other 

coatings that will destroy or reduce the bond.  All bars shall be bent cold, unless otherwise permitted by 

the Engineers.  No bars partially embedded in concrete shall be field bent except as shown on drawings 

or as specifically permitted by the Engineers. 

 

27-9  SPLICES IN REINFORCEMENT. 

 

 A.  Welded wire fabric shall be considered as load carrying reinforcement and shall be 

lapped in accordance with 505(b) of the ACI Specifications, except at slabs on grade, 

which shall be considered as nonload carrying and shall be lapped in accordance with 

505(c) of the ACI Specifications. 

 

 B. No splices of reinforcement shall be made except as shown on the drawings, as 

specified, or as authorized by the Engineers.  All welding shall conform to the American 

Welding Society's Recommended Practices for Welding Reinforcing Steel, Metal Inserts 

and Connections in Reinforced Concrete Construction (AWS-D-12.1), unless otherwise 

authorized by the Engineers.  Where lapped splices are used the minimum amount of 

lap shall be not less than 40 bar diameters. 

 

 

END OF SECTION 27. 
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 SECTION 28 

 CONCRETE - GENERAL 
 

 

 PART I - GENERAL 

 

28-1  REQUIREMENTS. 

 

 A. The Contractor shall furnish all labor, materials, tools, equipment and all else 

required to construct the concrete work, test and place the structures into 

satisfactory operation as required by the drawings, these Specifications, and the 

Engineers' requirements under them. 

 

 B. All concrete shall be composed of Portland cement, fine and coarse aggregate 

and water proportionally mixed. 

 

 C. All concrete shall be mixed, tested, transported, formed, placed, vibrated, 

finished and cured as shown on the drawings and as hereinafter specified. 

 

28-2  REFERENCE SPECIFICATIONS. 

 

 Unless otherwise altered, amended, supplemented or deleted by "Part II - Products," 

and "Part III - Execution," which follow, all concrete work shall conform to the American 

Concrete Institute "Specifications for Structural Concrete for Buildings," ACI 301-66.  A copy of 

"Specifications for Structural Concrete for Buildings, ACI 301-66, with Selected ACI and ASTM 

References," ACI Publication SP-15, shall be purchased by the Contractor and shall be 

maintained in good condition at the job site at all times during construction.  This reference 

may be purchased from the American Concrete Institute, P. O. Box 4754, Redford Station, 

Detroit, Michigan, 48219.  This reference is referred to hereafter in these Specifications as the 

ACI Specifications. 

 

28-3  TESTING. 

 

 The Contractor shall be responsible for all testing of concrete.  He shall be responsible 

for preparing, transporting, storing, curing, testing and reporting test sample cylinders for 

compressive strength.  He shall also perform slump tests when required by the Engineers.  All 

tests and the manner in which they are conducted shall be satisfactory to the Engineers.  The 

testing laboratory shall be satisfactory to the Engineers.    

 

 A. SLUMP TEST AND AIR ENTRAINMENT TEST OF PORTLAND CEMENT CONCRETE: 

 

  1. Test specimen shall be formed in a standard 16-gauge, galvanized metal 

slump cone 12" in height, as described by ASTM C143-52. 

 

  2. Air entrainment test shall conform to ASTM C-175 and C-595. 
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 B. SAMPLING: 

 

  1. Samples of concrete for test specimens shall be taken at the mixer, or 

from the truck mixer in the case of ready-mixed and transit-mixed 

concrete, during discharge.  Obtain such samples by passing a 

receptacle completely through the stream of concrete, at three or more 

regular intervals throughout the discharge of the entire batch except that 

samples shall not be taken at the beginning or end of discharge.  The 

sample shall then be transported in a wheelbarrow or some other 

suitable conveyance to the place of molding. 

 

  2. Mix the specimen with a shovel until the specimen is uniform in 

appearance.  Note location of batch from which the sample is taken for 

future reference. 

 

 C. MOLDING: 

 

  1. Dampen the cone and place it on a flat, moist, nonabsorbent surface.  

From the sample, immediately fill the cone in three layers, each 

approximately 1/3 of the volume of the cone.  In placing, move the scoop 

around the top edge of the cone in order to insure symmetrical 

distribution of the concrete.  Rod each layer with 25 strokes of a 5/8" 

standard rod.  (See equipment list.) 

 

  2. Distribute the strokes across the cross section of the cone, penetrating 

the underlying layer.  Rod the bottom layer throughout its depth.  After 

the top layer has been rodded, strike off surface of the concrete with a 

trowel so that the cone is exactly filled.  Remove the cone by raising it 

carefully in a vertical direction.  The slump shall then be measured by 

determining the difference between the height of the cone and the 

height of the specimen. 

 

 D. PREPARATION OF STORAGE OF CONCRETE TEST CYLINDERS IN THE FIELD 

(Reference ASTM C31-57; ASTM C172-54): 

 

  1. Sampling: 

 

   a. The sampling shall be representative of the batch.  (The word 

batch as here employed shall be understood to refer to one day's 

pour rather than the contents of one mixer load.)  It shall consist 

of portions from different points in the batch.  A sample shall be 

taken for each fifty (50) cubic yards or portion thereof of each 

pour. 

 

   b. When taken from truck mixers or agitators, the samples shall be 

taken in three or more regular increments throughout the 

discharge of the entire batch. 
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   c. The composite sample shall be mixed with a shovel sufficiently to 

insure homogeneity & immediately molded into test specimens. 
 

   d. The place of molding shall be such that the cylinders will not have 

to be moved during the first 24 hours.  Molding shall be done on 

a platform or some other firm, level base not subject to vibration. 

 

  2. Size of Specimens:  Cylinders shall be 6" in diameter and 12" deep.  The 

mold shall be metal or other nonabsorptive material such as paraffined 

cardboard.  If a metal mold is used it must have a  machined base which 

can be secured to the mold and be watertight. 

 

  3. Molding:  Place the concrete into the mold in three layers of 

approximately equal volume.  Move the scoop around the top edge in 

placing in order to achieve symmetrical distribution of the concrete.  

Distribute the concrete further by a circular motion of the tamping rod.  

Rod each layer with 25 strokes of a 5/8" diameter standard rod.  (See 

equipment list.)  Distribute strokes uniformly over the cross section of the 

mold, penetrating into the immediate underlying layer.  Bottom layer shall 

be rodded throughout its depth.  Where voids are left by the tamping rod, 

tap sides of the mold to close the voids.  After the top layer has been 

rodded, strike off the surface of the concrete with a trowel and cover with 

a glass or metal plate to prevent evaporation.  Mark number and date on 

top of cylinder with a nail or similar object. 

 

  4. Curing:   

 

   a. Test specimens shall be removed from the molds at the end of 24 

hours and stored in a location such that they will be protected 

from damage.  At the end of 48 hours they shall be moved to the 

laboratory where they shall be placed in a moist room or in a lime 

saturated water bath until time for testing.  The temperature of 

the moist room or water bath must be controlled between the 

limits of 60 F. and 80 F.  All other conditions of curing shall 

conform to Paragraph 7(c) ASTM C31-57.  The test specimens 

cured as above specified shall be the ones used for the standard 

7-day and 28-day reports. 

 

   b. Should the Contractor desire to remove shoring and forms before 

the time stipulated in the Specifications and to subject the 

concrete to loads of any kind, he will be required to provide an 

extra set of test cylinders for testing at an agreed upon time to 

determine whether the structure has actually acquired sufficient 

strength to carry the loads.  These test cylinders shall receive, 

insofar as practicable, the same protection that they represent, 

and shall be stored on the site.  They shall be moved to the 

laboratory not more than two days prior to the date of testing. 
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  5. Shipping Instructions:  When cylinders are moved to a laboratory they 

shall be packed in boxes having inside dimensions of 7" x 21" x 13" to 

contain three cylinders.  The box shall be made of 1/2" plywood with a 

separation partition between the cylinders and equipped with a hinged 

lid, hasp and carrying handle.  The cylinders shall be packed completely 

with excelsior, straw or sawdust and kept damp.  In the top of the box, 

place a list showing the data listed in Paragraph 1 of "Data to be 

Reported."  Fasten the lid securely and tag with a shipping ticket. 

 

 E. EQUIPMENT TO BE FURNISHED BY CONTRACTOR FOR CONCRETE TESTING: 

 

  1. Slump Cone. 

 

  2. Platform. 

 

  3. Concrete molds for cylinders, including machined base if metal molds are 

used. 

 

  4. 5/8" round smooth rod approximately 24" long, one end rounded to a 

hemispherical tip diameter that is 5/8". 

 

  5. Shovel and wheelbarrow for sampling and transporting of samples. 

 

  6. Metal or glass covers for protecting cylinders. 

 

  7. Small scoop for use in filling slump cone and cylinder molds. 

 

 F. DATA TO BE REPORTED: 

 

  1. The following data shall be reported by the Contractor to the testing 

laboratory for each group of cylinders. 

 

   a. Mix, including amounts and brands of materials used. 

 

   b. Specified 28-day compressive strength. 

 

   c. Atmospheric temperature at time of pour. 

 

   d. Slump. 

 

   e. Type and amount of admixtures used. 

 

   f. Location of concrete in the structure.  (In sufficient detail to 

definitely identify the pour at any later date.) 
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  2. The following data shall be reported by the laboratory to the Engineers 

and to the Contractor. 

 

   a. Data listed in Paragraph 1, above. 

 

   b. Unit weight of the cylinder (lbs./cubic foot). 

 

   c. Type of break. 

 

   d. Percentage of aggregate broken. 

 

   e. Breaking load (lbs.). 

 

   f. Breaking stress (lbs./square inch). 

 

28-4  QUALIFICATIONS. 

 

 A. CONCRETE PRODUCER: 

 

  1. The concrete producer shall have not less than 5 years experience in the 

production of structural concrete and shall have previously supplied 

concrete for not less than 5 projects similar in scope to this project. 

 

  2. All concrete mixers, stationary or transit-mix, shall be equipped with 

revolution counters in proper working order. 

 

  3. When directed by the Engineers, the concrete producer shall submit a 

written description of production ability, including facilities, personnel 

and list of similar completed projects. 

 

 B. TESTING AGENCY:  The testing agency shall provide evidence to the Engineers 

that an inspection of its facilities within the previous 24 months was made by 

the Cement and Concrete Reference Laboratory of the National Bureau of 

Standards and that any deficiencies noted in the report of that inspection have 

been corrected. 

 

28-5  SUBMITTALS. 

 

 A. For review, the Contractor shall prepare and submit to the Engineers data for the 

following items specified in this Section: 

 

 B. Concrete mix designs. 

 

 C. Certificates of analysis for concrete aggregates. 

 

 D. Cement mill reports. 
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 E. Proposed method of concrete curing and trade names of proposed curing 

methods. 

  

 F. Trade names of other proprietary items if different than those specified. 

 

 G. Trade name and physical data of proposed nonslip aggregate. 

 

28-6  PRODUCT HANDLING. 

  

 A. Revolution counters shall be in operation for all concrete discharged for use on 

this project. 

 

 B. All concrete shall be discharged from the mixer within one hour after the 

introduction of water into the mix or before the drum has been revolved 300 

revolutions, whichever comes first.  To insure mixing at the job site, the drum 

must be revolved 20 revolutions at mixing speed just before pouring. 

 

 

 

 PART II - PRODUCTS 

 

28-7  CLASS OF CONCRETE. 

 

 Unless otherwise provided herein, or noted on the drawings, all structural concrete used 

in this project shall be Class "D" concrete having a minimum compressive strength of not less 

than 3,000 pounds per square inch at 28 days and all plain concrete shall be Class "F" having 

a minimum compressive strength of not less than 2,500 pounds per square inch at 28 days. 

 

28-8  MATERIALS. 

 

 Unless otherwise provided herein, noted on drawings or approved in writing by the 

Engineers, all material used in concrete work shall conform to the following specifications. 

 

 A. CEMENT: 

 

  1. Portland cement shall conform to Specifications for Portland Cement 

ASTM C-150 and shall be Type I. 

 

  2. When high early strength concrete is called for, use Type III. 

 

 B. ADMIXTURES: 

 

  1. Except as noted on the drawings, all structural and plain concrete to be 

used on this project shall contain an approved air entraining agent 

conforming to "Specifications for Air Entraining Admixtures for Concrete" 

(ASTM C-260).  The admixture shall be used and dispensed according to 

the recommendations of the manufacturer. 
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2. Except as noted on the drawings, all structural and plain concrete to be 

used on this project shall contain an approved water-reducing 

admixture.  The water-reducing admixture shall be composed 

essentially of water soluble reacting products of an amine and an 

organic acid or a hydroxylated polymer, and shall not contain 

lignosulfonic acid, its derivatives or calcium chloride.  The admixture 

shall be supplied in liquid, ready-to-use form and shall be used and 

dispensed according to the recommendations of the manufacturer.  

The water reducing admixture shall meet the performance 

requirements of ASTM C-494, "Standard Specifications for Chemical 

Admixtures for Concrete." 

 

  3. Due to special construction conditions, the Contractor 

may request permission from the Engineers to use a retarding agent in his 

concrete.  Such request shall be made in writing and approval received from 

the Engineers in writing before any retarding agents are used.  Such approval 

shall not relieve the Contractor from any responsibility under the Contract.  

The retarding admixture shall be composed essentially of a complex amine 

salts of hydroxylated carboxylic acid or a hydroxylated polymer and shall not 

contain lignosulfonic acid, its derivatives or calcium chloride.  The admixture 

shall be supplied in liquid, ready-to-use form and shall be used and dispensed 

according to the recommendations of the manufacturer. 

 

  4. Other admixtures, if approved by the Engineers, shall conform to 

appropriate ASTM Standards. 

 

 C. AGGREGATES: 

 

  1. Concrete aggregates shall conform to Specifications for Concrete 

Aggregates (ASTM C-33).  Aggregates failing to meet these requirements 

but producing concrete of required quality as shown by special test or 

actual service may be used where authorized by the Engineers.  (See 

Table 1, Grading of Fine and Coarse Aggregate for Concrete.) 

 

  2. The maximum size of the aggregate shall be not larger than 1/5 of the 

narrowest dimension between sides of the forms within which the 

concrete is to be cast nor larger than 3/4 of the minimum clear spacing 

between reinforcing bars, or between reinforcing bars and forms.  For 

unreinforced slabs, the maximum size of aggregate shall not be larger 

than 1/3 of the slab thickness. 

 

 D. MIXING WATER:  Preferably, water used in mixing concrete shall be fresh, clean 

and potable.  Nonpotable water may be used if mortar cubes made with the 

water in question have 7 and 28-day strengths equal to those of companion 

specimens in which potable water was used. 
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28-9  CONCRETE QUALITY. 

 

 A. ALLOWABLE STRESSES:  The allowable stresses for the design of the structures 

are based on the specified 28-day compressive strength of the concrete, or on 

the specified compressive strength at the earlier age on which the concrete may 

be expected to receive its full load.  The strength of concrete, at 28 days, for 

which all parts of the structures were designed, unless shown otherwise on the 

drawings, is 3,000 psi. 

 

 B. WATER-CEMENT RATIO:  The proportioning of materials shall be based on 

requirements for a plastic and workable mix.  When no preliminary tests of the 

materials to be used are made, the water-cement ratio shall not exceed, nor 

shall the cement content be less than that given in Table 2 for the class of 

concrete specified.  The water in the aggregate must be included in the quantity 

specified and subtracted from the amount added to the mixture.  It shall be 

measured by methods satisfactory to the Engineers which will give results within 

one (1) pound for each one hundred (100) pounds of aggregate.  Moisture 

determination shall be made on representative samples at least once each day 

and at such other times as the appearance of the aggregate of the mixed 

concrete indicates a change in moisture content. 

 

 C. PROPORTIONS FOR CONCRETE MIX:  The determination of the proportions of 

cement, aggregate and water to attain the required strengths shall be made by 

one of the following methods: 

 

  1. Method 1 - Without Preliminary Tests:  When no preliminary strength 

tests of the concrete to be used are made, the water cement ratio shall 

not exceed the values in Table 2. 

 

  2. Method 2 - With Preliminary Tests and/or Field Data:  Water cement 

ratios other than those shown in Table 2 may be used when the strength 

of the concrete is to be established by tests.  Test specimens shall be 

made before beginning operations, using the consistencies suitable for 

the work and in accordance with ASTM Method of Making and Curing 

Concrete Compression and Flexure Test Specimens in the Laboratory 

(ASTM C-192).  Tests shall be conducted according to ASTM Method of 

Test for Compressive Strength of Molded Concrete Cylinders (ASTM C-

39).  A curve shall be established to represent the relationship between 

the water cement ratio and the minimum 28-day compressive strength or 

earlier strength at which the concrete is to receive its full working load.  

The range of values on the curve shall include all the compressive 

strengths called for on the drawings.  The curve shall be established by at 

least three points, each point denoting average values from at least four 

test specimens.  The water cement ratio shall correspond to a strength 

sufficiently high as to ensure that none of the strength tests shall have 

values less than the specified strength.  Method 3-ACI 318-71 coefficient 

of variation report with appropriate over design. 
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 D. CONCRETE CONSISTENCY:  The proportions of the concrete shall produce a 

mixture that will work readily, with the placement method used, into the corners 

and angles of the forms and around reinforcement.  Segregation of materials in 

the mixture shall not be permitted nor the collection of excess free water on the 

surface. 

 

28-10  CONCRETE TOPPINGS. 

 

 A. FLOOR TOPPING:  The floor topping indicated on the drawings shall be 

proportioned in accordance with Paragraph 1140 (f), "Two-Course Heavy-Duty 

Topping (deferred placement)" of the ACI Specifications. 

 

 B. ROOF TOPPING:  The roof topping indicated on the drawings shall be 

proportioned to produce a minimum compressive strength of 3,000 psi at 28 

days, and shall be of a consistency to permit placement to the slopes required 

for drainage of the roof. 

 

28-11  EXPANSION JOINT FILLER FOR 1/2" EXPANSION JOINT W/O WATERSTOPS. 

 

 Use bituminous impregnated, preformed type conforming to ASTM D-994.  Provide joint 

filler between all horizontal concrete surfaces and vertical surfaces, unless otherwise noted on 

the drawings.  Joints shall be sealed with 3/4" depth of sealer acceptable to the Engineer. 

 

28-12  DUSTPROOFING HARDENER. 

 

 A. For all interior concrete floor surfaces to be left permanently exposed to view, 

apply a two-coat treatment of "Clearbond" manufactured by Guardian Chemical 

Company, "Lapidolith" manufactured by A. C. Horn Co., or equal.  Remove all 

foreign materials, including mortar, paint, etc., to prevent any foreign materials 

from showing through the finished surface. 

 

 B. One coat shall be applied upon completion of curing of the slab and one coat 

applied after final painting and other finishes are complete.  The final result shall 

be a transparent appearance which, when subjected to an abrasion test made 

with a stiff wire brush, shall not dust but shall polish without showing abrasion. 

 

28-13  CONCRETE CURING 

 

 Use Opeic Poly (5 mils thick or greater) or curing paper, as directed by the Engineer. 

Where curing paper is selected for final curing of flatwork, Sisalkraft "Orange Label," 

Ludlow Papers, Inc., "Scuf-Champ," "Glas-Kraft" Grade A, or equivalent concrete curing 

paper conforming to ASTM C-171, Type I, shall be used. 

 

 

 

 

 

 
28-9 Concrete - General 28-9 

228 of 273



28-14  MEMBRANE-FORMING CURING COMPOUND. 

 

 Liquid membrane-forming curing compounds shall be wax free resin type capable of 

retaining 95% of the moisture for the specified curing period and shall conform to ASTM C-309, 

Type I, and shall contain a red fugitive dye.  Curing compound applied to surfaces to be left 

permanently exposed to view shall not cause permanent discoloration or otherwise adversely 

affect the appearance of these surfaces.  Curing compounds shall not be used on surfaces to 

receive hardeners or other finishes. 

 

28-15  NONSHRINK GROUT. 

 

 A. All column base plates and all equipment base plates shall be grouted with 

nonshrink grout, whether called for or not on the drawings. 

 

 B. Nonshrink grout used for grouting column base plates and equipment base 

plates shall be non-catalyzed metallic aggregate grout capable of developing full 

strength without vertical confinement, and requiring no cutting or capping of 

shoulders.  It also shall be used at a self-leveling (fluid) consistency. 

 

 C. If nonmetallic nonshrink grout is required by the Engineers for special 

applications, it must be capable of developing full strength without vertical 

confinement and require no cutting or capping of shoulders.  It also shall be 

used at a self-leveling (fluid) consistency. 

 

28-16  NONSLIP AGGREGATE: 

 

 Concrete surfaces to receive a "Nonslip Finish" shall receive a "dry shake" application of 

crushed ceramically bonded aluminum oxide abrasive particles.  The material shall be pre-

mixed by the manufacturer and applied as recommended by the manufacturer. 

 

28-17  STONE FILL UNDER SLABS-ON-GRADE. 

 

 A minimum thickness of 4" of N.C. Department of Transportation, Division of Highways 

Standard Size No. 5 stone shall be provided under all slabs on grade within the building lines 

and at other locations noted on the drawings. 

 

28-18  VAPOR BARRIER UNDER SLABS-ON-GRADE. 

 

 "Moistop," manufactured by American Sisalkraft Corporation, "Ply-Bar Plus" 

manufactured by Glas-Kraft, Inc., "Sealtight Premoulded Membrane" by W. R. Meadows, Inc., or 

equal conforming to the requirements of ASTM E-154, shall be provided under all slabs on 

grade within the building lines and at other locations noted on the drawings. 
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 PART III - EXECUTION 

 

28-19  PREPARATION OF EQUIPMENT. 

  

 A. Before placement, all equipment for mixing and transporting the concrete shall 

be cleaned and all debris and ice shall be removed from the places to be 

occupied by the concrete.  Forms shall be thoroughly wetted (except in freezing 

weather) or oiled, and masonry filler units that will be in contact with concrete 

shall be well drenched (except in freezing weather).  The reinforcement shall be 

thoroughly cleaned of ice, dirt, rust, scale or other coatings. 

 

 B. Water shall be removed from place of deposit before concrete is placed unless 

otherwise permitted by the Engineers.  All laitance and other unsound material 

shall be removed from hardened concrete by sand blasting, chipping or wire 

brushing before additional concrete is added. 

 

28-20  INSPECTION. 

 

 After the reinforcing steel is in place and all formwork completed, and at least 24 hours 

before placing concrete, the Contractor shall notify the Engineers that the work is ready for his 

inspection.  The Engineers will then inspect the work.  The Contractor shall have capable men 

on the job who shall assist the Engineers in inspecting the work and who shall make all 

changes in the work required by the Engineers prior to placing concrete.  No concrete shall be 

placed except when the Engineers are on the job and have approved the work and authorized 

the placing of the concrete. 

 

28-21  STORAGE OF MATERIALS. 

 

 Cement and aggregates shall be stored in such a manner as to prevent deterioration or 

intrusion of foreign matter.  Liquid admixtures shall be protected from freezing and from 

settling out of solution.  Any deteriorated or damaged material shall not be used for concrete. 

 

28-22  MIXING. 

 

 A. Ready-mixed concrete shall be mixed and delivered in accordance with 

Specifications for Ready-Mixed Concrete (ASTM C-94). 

 

 B. For job-mixed concrete, the mixer shall be rotated at a speed recommended by 

the manufacturer.  Each batch of one cubic year or less shall be mixed for at 

least one minute after all materials are in the mixer.  The mixing time shall be 

increased 15 seconds for each additional cubic yard or fraction thereof.  The 

entire batch shall be discharged before the mixer is recharged.  If job-mixed 

concrete is used, all equipment and methods of mixing employed must be 

approved by the Engineers. 
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28-23  CONVEYING. 

 

 A. Concrete shall be conveyed from the mixer to the place of final deposit by 

methods that will prevent separation or loss of materials. 

 

 B. Equipment for chuting, pumping and pneumatically conveying concrete shall be 

of such size and design as to ensure a practically continuous flow of concrete at 

the delivery end without separation of materials. 

 

28-24  PLACING. 

 

A. Concrete shall be deposited as nearly as practicable in its final position to avoid 

segregation due to rehandling or flowing.  Unless approval is granted by the 

Engineers, concrete shall not be dropped more than 3'.  Chutes or "elephant 

trunks" shall be used to deposit concrete for drops greater than 3'.  The 

placing of concrete shall be carried on at such a rate that concrete is at 

all times plastic and flows readily into the spaces between the bars.  

No concrete that has been contaminated by foreign material shall be 

used, nor shall retempered concrete be used unless approved in writing 

by the Engineers. 
 

 B. When placing is once started, it shall be carried on as a continuous operation 

until placement of the panel or section is completed.  When construction joints 

are necessary, they shall be made in accordance with "Construction and 

Expansion Joints," as hereinafter specified. 

 

 C. All concrete shall be thoroughly consolidated by suitable means during 

placement.  It shall be thoroughly worked around reinforcement and embedded 

fixtures and into the corners of the forms. 

 

28-25  WATERTIGHT STRUCTURES. 

 

 All concrete structures shall be made watertight.  The Contractor shall use all means 

necessary to produce structures that are absolutely watertight against hydraulic pressure both 

from inside and from outside.  Concrete walls, etc. that show seepage or damp spots will not be 

accepted until this condition is corrected.  No waterproofing ingredients shall be added to the 

concrete mix unless approved by the Engineers.  Should contraction cracks occur in the 

concrete work, the Contractor shall make such repairs as necessary to produce a watertight 

structure.  The Contractor shall lap all splice bars in temperature and structural reinforcement 

not less than 40 diameters. 

 

28-26  COLD WEATHER REQUIREMENTS. 

 

 A. Adequate equipment shall be provided for heating concrete materials and 

protecting concrete during freezing or near freezing weather.  No frozen 

materials or materials containing snow or ice shall be used. 
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 B. All reinforcement, form, fillers and ground with which the concrete is to come in 

contact shall be free from snow and ice.  Whenever the temperature of the 

surrounding air is below 40F, all concrete placed in the forms shall have a 

temperature of 40F or higher after placement.  Adequate means shall be 

provided for maintaining this temperature for 4 days.  When high early strength 

concrete is used, a temperature of at least 45F shall be maintained for 3 days.  

In either case, any additional time necessary to ensure proper curing of the 

concrete shall be provided as directed by the Engineers.  The housing, covering 

or other protection used in connection with curing shall remain in place and 

intact at least 24 hours after the artificial heating is discontinued.  No salt or 

other devices shall be used for the prevention of freezing. 

 

28-27  HOT WEATHER REQUIREMENTS. 

 

A. In hot weather, suitable precautions shall be taken to avoid drying of the 

concrete prior to finishing operations.  Use of windbreaks, sunshades, fog sprays 

or other devices shall be provided as directed by the Engineers. 
 

 B. Concrete deposited in hot weather shall not have a placing temperature that will 

cause difficulty from loss of slump, flash set, or cold joints.  Concrete 

temperature shall be less than 90F unless higher temperatures are permitted 

by the Engineers. 

 

28-28  CONDUIT, PIPES, ETC., EMBEDDED IN CONCRETE. 

 

 A. Conduits, pipes, sleeves, etc., with the outside diameter not exceeding 1/3 the 

thickness of concrete and spaced not closer than 3 diameters on center may be 

placed in the center of slabs, walls, beams, columns, etc., unless approved by 

the Engineers.  Concrete covering shall be not less than 1" and preferably 2". 

 

 B. Piping carrying liquid, air, gas, etc., shall be tested immediately prior to placing 

concrete and again after concrete has attained its designed strength. 

 

28-29  CONCRETE PROTECTION FOR REINFORCEMENT. 

 

 A. The reinforcement shall be protected by the thickness of concrete indicated in 

the drawings.  Where not otherwise shown, the thickness of concrete over the 

reinforcement shall be as follows: 

 

  1. Where concrete is deposited against the ground without the use of forms 

- not less than 3". 

 

  2. Where concrete is exposed to weather or to the ground but placed in 

forms - not less than 2". 

 

  3. In slabs and walls not exposed to the ground or to the weather - not less 

than 3/4". 
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  4. In beams, girders and columns not exposed to the ground or to the 

weather - not less than 1 1/2". 

 

  5. In all cases - at least equal to the diameter of the bars. 

 

 B. Exposed reinforcing bars intended for bonding with future extensions shall be 

protected from corrosion by concrete or other adequate covering. 

 

28-30  CONSOLIDATION. 

 

A. All concrete shall be consolidated by the use of mechanical vibrators operated 

by experienced workmen under competent supervision.  Supplement vibrating 

by spading and rodding.  No forking or raking shall be permitted.  Vibrators and 

consolidation shall conform to the requirements of ACI-609. 

 

B. Where the drawings require concrete fill to be placed in concrete masonry units, 

cavity walls or other similar locations where proper placement and consolidation 

cannot be made, the concrete may be proportioned with 3/8" maximum 

aggregate size and the maximum slump increased to 8", provided the minimum 

strength requirements are maintained. 
 

28-31  GROUTING. 

 

 A. In concrete columns, walls and where conditions impair consolidation of 

concrete, or where reinforcement is congested, the Contractor shall first deposit 

in the forms, batches of grout containing proportions of one part cement to two 

parts of concrete sand with sufficient water for workability to a depth of at least 

3". 

 

 B. The Contractor shall provide nonshrink grout under all column bases and beam 

bearings on masonry or concrete, whether or not called for on the drawings. 

 

28-32  SLABS-ON GRADE WITHIN BUILDING LINES. 

 

 A. Prior to placing reinforcement, the grade shall be prepared, the fill and stone 

base materials compacted and the vapor barrier, keyways, joint material and 

other imbedded items placed as required by the drawings and other Sections of 

the Specifications. 

 

 B. The vapor barrier shall be placed by lapping all edges a minimum of 4" and 

sealing continuously with an approved roofing mastic, waterproof tape or 

equivalent material.  Seal around all piping and other openings through the 

vapor barrier and turn up edges 2" minimum at the walls and other vertical 

surfaces. 
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 C. Screed chairs or other objects shall not be permitted to damage or penetrate the 

vapor barrier or waterproofing membrane.  Buggy runways shall be used where 

concrete is required to be transported over the vapor barrier or waterproofing 

membrane.  Screeds may be set in mounded concrete in lieu of screed chairs. 

 

28-33  CONSTRUCTION JOINTS AND 1" EXPANSION JOINTS. 

 

A. Joints not indicated on the drawings shall be so made and located as to impair 

least the strength of the structure.  Where a joint is to be made, the surface of 

the concrete shall be thoroughly cleaned and all laitance removed by sweeping 

the top of the joint with a stiff broom just before the concrete becomes 

thoroughly hard.  No such joints shall be made without first obtaining the 

permission of the Engineers in writing. 

 

B. A delay until the concrete is no longer plastic in columns or walls (generally, at 

least 2 hours) must occur before concrete is placed in the beams, girders or 

slabs to be supported.  Beams, girders, brackets, column capitals and haunches 

shall be considered as part of the floor system and shall be placed integrally with 

it. 

 

C. Construction joints in floors shall be located near the middle of the spans of 

slabs, beams or girders.  If a beam intersects a girder at this point, the joint in 

the girder shall be offset a distance equal to twice the beam width and adequate 

shear reinforcement provided. 

 

D. Provision shall be made at expansion and construction joints to prevent water 

 leakage.  All construction joints shall have a minimum 1/8" by 8" wide steel 

 plate waterstops continuous for the full length of the joint, embedded on each 

 side of the joint as required by the drawings.  When the waterstop exceeds 15" 

 in width, it shall be 3/16" steel plate.  A construction joint keyway shall have a 

 width of at least 1/3 of the wall width.  The ratio of depth to width of a 

 construction joint keyway shall be at least 1/2.  Joints at intersection and at 

 ends of steps shall be welded to form continuous waterstop.  Expansion joints 

 shall have a continuous strip of 3/8" polyvinyl plastic or synthetic rubber (SBR), 

 9" wide, embedded 4" into the concrete on each side of the joint and having a 

 3/4" bulb to form a bellows in the center such as Type 7C as manufactured by 

 Servicised Products Corporation, type SS.7 large "O" as manufactured by Saf-T-

 Grip Specialties or equal. 

 

 E. Each piece of waterstop shall be of maximum practicable length in order that 

the number of end joints will be held to a minimum. 
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 F. Joints at intersections at ends of pieces shall be made in the manner most 

appropriate to the material being used.  Joints shall develop effective 

watertightness fully equal to that of the continuous waterstop material and shall 

develop not less than 50% of the mechanical strength of the parent section. 

 

 G. In expansion joint construction, in connection with the waterstop, use an 

approved premolded expansion joint filler 1" thick conforming to ASTM D-1752-

67, Type I.  In expansion joint construction, the outermost 1/2" of the joint shall 

be filled with an approved two component polyurethane joint sealing compound 

for horizontal joints.  Caulk vertical joints with an approved nonsag two 

component polysulfide that shall be suitable for use in potable water supplies 

with EPA and State approval.  Expansion joints shall be provided as shown on 

the drawings and as approved by the Engineers. 

 

28-34  PATCHING CONCRETE. 

 

 A. PATCHING: 

 

  1. If any concrete work is not formed as shown on the drawings or if, for any 

reason, is out of alignment or level or shows a defective surface, it shall 

be considered as not conforming with the intent of these Specifications 

and shall be removed from the job by the Contractor at his expense, 

unless the Engineers grant permission to patch the defective area.  

Permission to patch any such areas shall not be considered a waiver of 

the Engineers' right to require complete removal of the defective work if 

the patching does not, in their opinion, satisfactorily restore the quality 

and appearance of the surface. 

 

2. Immediately after removing forms, all concrete surfaces shall be 

inspected and any poor joints, voids, stone pockets or other defective 

areas permitted by the Engineers to be patched and all the holes shall at 

once be patched before the concrete is thoroughly dry.  Defective areas 

shall be chipped away to a depth of not less than 1" with the edges  

 

 perpendicular to the surface.  Such areas are to be patched and a space 

 at least 6" wide entirely surrounding them shall be wetted to prevent 

 absorption of water from the patching mortar.  The defective areas shall 

 be patched with a mortar containing a special bonding agent mixed and 

 applied in accordance with the manufacturer's instructions.  The mortar 

 shall be made of the same material and of the same proportions as used 

 for the concrete except that the coarse aggregate shall be omitted.  The 

 amount of water used in mixing the mortar shall be as little as consistent 

 with the requirements of handling and placing. 
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  3. The mortar shall be thoroughly compacted into place and screeded off so 

as to leave the patch slightly higher than the surrounding surface.  It shall 

then be left undisturbed for a period of one to two hours to permit initial 

shrinkage before being finally finished.  The patch shall be finished in 

such a manner as to match the adjoining surface. 

 

28-35  PROPRIETARY PATCHES. 

 

 If approved or required, proprietary compounds for adhesion or as patching ingredients 

may be used in lieu of or in addition to the foregoing patching procedures.  Such compounds 

shall be used in accordance with the manufacturer's recommendations. 

 

28-36  FINISHES. 

 

 The finishing of concrete work shall be in accordance with Chapters 10 and 11 of the 

ACI Specifications. 

 

 A. At the completion of consolidation of the concrete, the tops of all footings, pile 

caps and grade beams shall be floated to a level and place surface with wood or 

metal floats. 

 

 B. Exterior formed surfaces to be left permanently exposed to view shall receive a 

"Smooth Rubbed Finish." 

 

 C. Exterior flatwork shall receive a "Broom Finish." 

 

 D. Exterior and interior concrete steps except those with abrasive nosing, exterior 

slabs, platforms and landings and interior and exterior ramps shall receive a 

"Nonslip Finish" of approved ceramically bonded aluminum oxide abrasive 

particles. 

 

 E. Interior flatwork to receive terrazzo, concrete topping or other cementitious 

finish applications shall receive a "Scratched Finish." 

 

 F. The floor topping indicated on the drawings shall be placed in accordance with 

Paragraph 1104(f), “Two Course Heavy Duty Topping (deferred placement)” of 

the ACI Specifications. 

 

 G. All other interior flatwork shall receive a "troweled finish." 
 

28-37  CURING AND PROTECTION. 
 

A. Provisions shall be made for maintaining concrete in a moist condition for a 

period of at least 7 days after placement.  For high early strength concretes, 

however, moist curing shall be provided for at least the first 3 days when 

concrete and air temperatures are above 50F; longer periods of curing shall be 

required when temperatures are below 50F. 
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 B. All concrete shall be cured by one or more methods specified in Chapter 12 of 

the ACI Specifications.  Membrane forming curing compounds shall not be used 

on any surfaces against which additional concrete or other cementitious 

finishing materials are to be bonded. 
 
 C. Waterproof curing paper shall be used for final curing of flatwork only.  When 

selected for final curing, the paper shall be placed as follows: 

 

  1. Unroll curing paper over the entire surface to be cured.  Lap ends and 

edges a minimum of 4" and seal continuously with masking or pressure 

sensitive tape and provide sufficient weights over paper to prevent 

separation from concrete surface. 

 

  2. Curing paper shall be used for curing purposes only one time. 

 

 D. Additional care shall be exercised in protecting and curing the concrete topping 

to prevent rapid loss of moisture at any time during and immediately after the 

curing period. 

 

28-38  FIELD QUALITY CONTROL. 
 
 A. TESTING: 

 

  1. Routine testing of materials and concrete for compliance with the 

Specifications shall be the responsibility of the Contractor.  The 

Contractor shall be responsible for taking, handling, transporting and 

curing of concrete samples. 

 

2. Six cylinders shall be molded from each sample of concrete for 

compressive strength tests.  Two specimens shall be tested at 7 days 

and two specimens tested at 28 days, and two spares to be tested in 

case of low 28-day breaks. 

 

 B. FAILURE TO MEET STRENGTH REQUIREMENTS: 

 

  1. If strength tests fail to meet the minimum requirements of the Engineers, 

the concrete represented by such tests shall be considered questionable 

and shall be subject to further testing at the expense of the Contractor. 

 

  2. Additional tests of questionable concrete shall be conducted at the 

expense of the Contractor in accordance with "Methods of Securing, 

Preparing and Testing Specimens from Hardened Concrete for 

Compressive and Flexural Strengths" (ASTM C-42). 
 

  3. Additional tests of the hardened concrete may be required by the 

Engineers even though the requirements of the Specifications are met 

when, in their opinion, there is cause for concern over the adequacy of 

the structure. 
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  4. If core tests fail to demonstrate strengths adequate for the intended 

purpose of the member of members in question, as determined by the 

Engineers, or if the failure to meet specified strength requirements 

occurred in members from which it is impracticable to secure test 

specimens by the method of ASTM C-42, load tests shall be conducted 

and their results evaluated in accordance with Chapter 2 of "Building 

Code Requirements for Reinforced Concrete" (ACI-318). 

 

 C. FIELD REVIEW BY THE ENGINEERS: 

 

  1. The Contractor shall give ample notice to the Engineers prior to placing 

concrete to permit field review of the general construction work as well 

as mechanical, electrical and other work to be incorporated in the 

concrete. 

 

  2. The Contractor shall afford the Engineers whatever casual labor, 

platforms, ladders or other access as may be required for proper field 

observation of the concrete work. 

 

  3. Field review of the work by the Engineers shall in no way relieve the 

Contractor of his responsibility to furnish materials and workmanship in 

full compliance with the drawings and Specifications. 

 

 

END OF SECTION 28. 
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SECTION 36 

 AIR VALVES; SURGE RELIEF VALVES; 

 CHECK VALVES 
A. AIR VALVES: 

 

 1. Furnish and install air release, combination air release and vacuum, and/or air 

inlet valve assemblies including all piping, fittings, gate valves, etc., as shown on 

the drawings and as specified herein. 

 

 2. The air release valve shall automatically function to release to atmosphere 

entrained air that may accumulate in a pipeline, chamber or tank.  Once the 

accumulated air is exhausted, the valve shall seat tightly to prevent water 

leakage.  The valve body and cover shall be of semisteel; float of stainless steel 

(Grade 316); levers of bronze and with resilient seat. 

 

 3. Air release valves shall be manufactured by the Golden Anderson Co., Apco 

Valve Co., Standard Simplex Air Release Valve, Type AGFD, Val-Matic, or equal, 

equipped with vacuum holding attachment, designed for operation under 

working pressures of 150 pounds per square inch unless otherwise indicated on 

the drawings. 

 

 4. The air inlet valves shall be equal to the type VAC units as manufactured by the 

Simplex Valve and Meter Company, Golden Anderson Co., G-A Industries, Apco 

Valve Co., or equal.  These valves shall be of the size or sizes, and shall be 

arranged, as shown on the drawings. 

 

 5. The combination air release and vacuum valve shall be furnished with both a 

large and small orifice.  The valve shall automatically function to release to 

atmosphere both large and small amount of air that accumulate in a pipeline, 

tank or chamber.  Once the air has been exhausted both the large and small 

valves shall seat tightly to prevent water leakage.  The valve shall also function 

to admit air into a line, tank or chamber under emergency conditions or when it 

is being drained.  The valve body and cover shall be of semisteel; floats of 

stainless steel; levers of bronze and resilient seats.  The air and vacuum valve, 

shall be manufactured by Golden Anderson Co., Simplex Valve, G-A Industries, 

Apco Valve Co., or equal. 

 

B. AIR VALVES (NONPOTABLE WATER):  

 

1. When air release, air release and vacuum or combination air release and 

vacuum valves, are indicated for use with nonpotable water or sewage, a valve 

especially adapted for nonpotable water and sewage shall be required.  The 

valve shall be of the long body design and constructed with cast iron body and 

covers, floats and levers of stainless steel, bronze mechanisms and seat.  
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The valve shall be equipped with inlet shutoff valve, bottom blow-off valve and 

two upper body quick disconnect couplings for flushing both the body and 

venting orifice.  The body-flushing coupling shall be attached to an upper body 

shutoff valve.  The valve shall be manufactured by Apco Valve Co., Golden 

Anderson, G-A Industries, or equal. 
 

C. SURGE RELIEF VALVES: 

 

 1. Surge relief valves shall conform to AWWA C530 standards. 

 

 2. The pressure relief valve (2" and smaller) shall function to open on excessive 

line pressures and permit exhaust to atmosphere.  It shall provide for 

adjustment of the pressure at which the valve is to open.  It must be of heavy 

bronze body with cast bronze spring casing.  The valve internal design shall be of 

the balanced type to permit maximum sensitivity.  The stem shall be guided 

throughout its stroke.  The diaphragm shall be composition with 1,200 psi 

bursting strength on a 2" circle.  The connecting line ends shall be threaded.  

The stem shall be furnished with upper and lower "O" ring packing or leather 

cups to isolate pressures and prevent excessive leakage.  The valve shall be 

manufactured by the Golden Anderson Valve Co., GA Industries, APCO Valve Co., 

Ross Valve Co., Clayton Valve Co., or equal. 

 

 3. The water pressure relief valve (2 1/2" and larger) shall function to open to 

atmosphere when the system pressure exceeds the intensity for which the pilot 

is set.  It shall open rapidly, and close slowly at a predetermined rate of speed.  

Provision shall be made on the valve to regulate the closing speed of the valve. 

 

 4. The valve shall be of the angle body design with inlet pressure entering the valve 

under the piston.  It shall be possible to install the valve in any position without 

impairing its functional value. 

 

 5. The valve shall be hydraulically operated, designed with a differential type piston 

such that the piston will expose a greater area to the closing force than to the 

opening force.  A vent to atmosphere from the side of the valve body shall 

produce the differential piston area, and also serve to provide air cushion to 

prevent hammer and shock. 

 

 6. The body and lid of the valve shall be constructed of high-grade cast iron or 

semisteel comparable to that covered by the ASTM Specifications A-126, Class 

B.  Interior parts of the valve, including the piston, liner and seat, shall be of 

bronze, conforming to ASTM Specification B-62.  The liner and piston shall be 

equipped with renewable leather cups and the piston shall additionally have a 

leather or rubber seat ring.  All wear on the valve shall be absorbed by the cups 

and seat ring and there shall be no metal-to-metal contacts within the main 

valve. 
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7. The pilot valve shall be of cast bronze conforming to ASTM Specification B-62.  It 

shall be of the diaphragm operated, spring-loaded type, single seated, balanced 

design.  Adjustment of the opening pressure of the main valve shall be 

accomplished by regulation of the handwheel on the pilot and shall provide for a 

range of 20 psi. 

 

 

 8. The valve shall provide full pipeline opening when opened its full stroke, and it 

shall be drop tight when closed.  It shall be possible to open the relief valve at 

any time by exhausting the pressure from above the piston to atmosphere. 

 

 9. Workmanship and material shall be first grade throughout.  The overall body test 

shall be made hydraulically at a pressure of no less than 50% above the 

maximum working pressure of the valve.  The test for tight seating shall be 

conducted at a pressure equal to the maximum working pressure of the valve.  

The Owner reserves the right to witness all or any tests, and must be given free 

access to the place of manufacture at all times. 

 

 10. The valve shall be manufactured by Golden Anderson Valve Specialty Co., APCO 

Valve Co., Ross Valve Co., Clayton Valve Co., G-A Industries, or equal. 

 

D. SURGE RELIEF VALVES (NONPOTABLE WATER): 

 

 1. All surge relief valves used on nonpotable water systems shall be constructed 

with heavy cast iron or cast steel body with a welded steel disc having rubber 

seating face, a noncorrosive shaft for attachment of counterweight arms and 

lever and complete noncorrosive cushion chamber. 

 

 2. It shall open immediately when the system pressure exceeds the load setting of 

the counterweights, and shall close slowly at an adjustable speed upon return of 

system pressure to normal. 

 

 3. The cushion chamber shall be attached to the side of the valve body externally 

and so constructed with a piston operating in a chamber that will effectively 

permit the valve to be operated without any hammering action.  The cushioning 

shall be by oil stored in an oil reservoir attached by piping and fittings to the 

cushion chamber.  The cushion chamber shall be so arranged that the closing 

speed will be adjustable to meet the service requirements. 

 

      4. All material and workmanship shall be first class throughout and the purchaser 

reserves the right to inspect this valve before shipment. 
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 5. Each valve shall be supplied with Class 200 cast or ductile iron pipe discharge 

line from each relief valve to and connecting with discharge line to the free 

discharge outlet.  All fittings required in the installation of the relief valves and 

discharge lines, and all else necessary to complete the installation shall be 

furnished and installed with the surge relief valves.  The relief valves, fittings, 

etc., shall be designed for a water working pressure of 150 pounds per square 

inch.  Flanged pipe and fittings shall be faced and drilled 125-pound standard. 

 

 6. The valve will be the Golden Anderson Valve Specialty Company, Inc. Fig. No. 

525-RD, GA Industries, Fig. No. 525-RD, or equal. 

 

E. CHECK VALVES:  

 

1. Check valves shall conform to AWWA C508 standards. 

 

2. All check valves used in the project, up to and including 2" in diameter, shall be 

all bronze, screw-end.  All parts shall be machined to jigs, and they shall be 

interchangeable on check valves of the same make and size.  All check valves 

shall be designed for minimum of 150 psi working pressure, and they shall be 

tested to 400 pounds hydrostatic pressure.  Valves shall be RP&C Fig. 298, 

ITT Grinnell Fig. 3300, Jenkins Bros. Fig. 92A, or approved equal. 

 

 3. Check valves 2 1/2" to 3" in diameter shall be as above specified, except that 

they shall be flanged. 

 

 4. All check valves 3 1/2" in diameter and larger shall be flanged, lever operated or spring 

loaded, swing disc type iron body, fully bronze mounted except that stainless steel seal 

and seat ring shall be provided if anything other than potable water is being conveyed 

and designed and constructed with a minimum number of working parts.  The shaft for 

outside attachment of lever operator shall be one piece stainless steel.  Where 

indicated on the drawings the check valve shall be equipped as indicated with either an 

air or oil cushion cylinder assembly attached externally to the valve.  Closing speed shall 

be adjustable after installation.  The air cushion shall be rated at less than two seconds 

closure while the oil cushion shall be adjustable, two-stage and rated at two-second 

minimum closure and four second maximum closure.  Check valves, unless otherwise 

provided herein shall be designed for a working pressure of not less than 175 pounds 

per square inch.  Check valves shall be provided with a removable bonnet.   Valves shall 

be manufactured by the Golden Anderson Valve Company, APCO Valve, American 

Darling, Clow, Mueller, Dresser, G-A Industries, or equal. 

 

 

END OF SECTION 36. 
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SECTION 37 

HORIZONTAL DIRECTIONAL DRILLING (HDD) 
 

A. DEFINITIONS: 

 

1. Annular Space: the space between the HDD final reamed bore diameter and 

the product pipe or cable. 

 

2. Bent Sub: A section of drill pipe behind the cutting tools that is inclined at an 

angle at one to three degrees from the axis of the bore in the desired direction 

of steering. The bent sub allows steering while rotating the cutting tools. 

 

3. Drilling Fluid/Mud: A mixture of water, bentonite, and/or polymers 

continuously pumped to the drilling tools to facilitate the removal of soil 

cuttings, and stabilization of the bore. These fluids also cool the cutting tools 

and lubricate the drill pipe and product pipe string.  

 

4. Drill String: The total length of the drill pipe in the borehole. 

 

5. Drilling Tool/Bit: Any tool or system of tools which excavates at the face of a 

bore. 

 

6. Entry Pit: The location where the pilot bore initially penetrates the ground 

surface and where the HDD rig is positioned. 

 

7. Exit pit: The location where the pilot bore exits the ground surface. 

 

 

 

 

 

 

37-1                                                                                      Horizontal Directional Drilling                                                                                            37-1 

243 of 273



 

8. Horizontal Directional Drilling (HDD): A surface-launched, guided, steerable 

drilling system used for the trenchless installation of pipes, conduits, and 

cables. A pilot bore path is excavated in a shallow arc from a surface-

launched drill rig. Excavation takes place with fluid assisted cutting from a 

drilling tool on the drill string. The pilot bore is directed by the positioning of a 

bent sub. Tracking of the drill string is achieved by using a downhole wireline 

survey tool which shall be augmented by using an energized wire grid at the 

surface. The bore is filled with drilling fluid/mud for stabilization, to cool the 

cutting tools, and to mix the cuttings into a slurry, which is circulated to the 

entry point where solids are removed before the drilling fluids are returned to 

the bore. The bore path is enlarged with subsequent reaming passes until the 

desired diameter is achieved. The product pipe, conduit, or cable is then 

pulled into the fluid-stabilized bore hole. 

 

9. HDD Work Plan: Written descriptions, together with sketches, profile drawings, 

schedules, and other documents defining Contractor’s plans and procedures 

for horizontal directional drilling. This HDD Work Plan also includes a detailed 

inadvertent return and subsidence analysis and any changes proposed to the 

boring lengths, depths, entry/exit pit locations or angles. 

 

10. Inadvertent Return: Uncontrolled flow of drilling fluid/mud to the surface at a 

location other than the entry or exit pit.  

 

11.  Obstruction: Any hard object lying completely or partially within the design 

pathway of the bore and pipe that prevents further advancement of the drill 

pipe, pre-reamer, reamer, and/or pipe, after all reasonable Contractor 

attempts to advance past the object or re-drill around the object have failed. 

 

12. Pilot Bore: The action of creating the first guided pass of the HDD process 

which is then reamed in one or more passes to the size required to allow 

pullback of the pipe. 

 

13. Pullback: The part of a horizontal directional drilling process in which the drill 

pipe, swivel, and product pipe or cable is pulled back through the bore to the 

entry. 
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14.  Pullback Loads: The loads (forces) applied to a drill string and product pipe 

during the pullback process. In addition to the tensile pullback loads, bending, 

buckling and combination loads must be considered in design. 

 

15. Reamer: A cutting tool pushed or pulled through the borehole in order to 

enlarge the pilot bore hole to a diameter sufficient for the installation of the 

product pipe. 

16.  Tracer Wire: Wire used to track the drill string, achieved by using a downhole 

wireline survey tool. An energized wire grid at the surface augments the tracer 

wire. 

 

17. Settlement Point: A point with elevation and spatial location established by 

survey prior to construction. The point is re-surveyed periodically to monitor 

ground movements. The point may be a nail, pin, subsurface settlement rod, 

borehole extensometer, or other device that can be readily located and 

surveyed. 

B.  REFERENCE STANDARDS: 

 

1. Horizontal Directional Drilling Good Practices Guidelines, Latest Edition, HDD 

Industry Consortium, 300pp. 

 

2. Pipeline Design for Installation by Horizontal Directional Drilling, ASCE 

Manuals and reports on Engineering Practice No. 108, 2005. 

C.  SUBMITTALS: 

 

1. Submittals shall provide sufficient detail to allow the Engineer to judge 

whether or not the proposed equipment, materials, and procedures will meet 

the Contract requirements. The Engineer’s review of submittal details and 

data will be based on considerations for the completed Work, utilities, and the 

possibility of necessary delays in the execution of the Work to be constructed 

under the Contract. Review and acceptance of the Contractor’s submittals by 

the Engineer shall not be construed in any way as relieving the Contractor of 

its responsibilities under the Contract. 

 

2. The following is the summary of information to be included in shop drawing 

submittals required for the HDD Work. All submittals shall be signed and 

sealed by a licensed Professional Engineer registered in the State of North 

Carolina. 
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a. Qualifications: The Contractor shall submit written documentation of 

HDD superintendent and key personnel experience. 

 

b. Schedule:  No later than fifteen (15) working days prior to mobilization 

for HDD operations, the Contractor shall submit a detailed schedule for 

the HDD installation showing all major construction activities and 

durations, with beginning and completion dates shown. The schedule 

shall be updated at least every and shall include:  

i. Utility locate requests and visual confirmation of all crossing 

utilities and all parallel utilities within the vicinity of the bore 

centerline. 

ii.  Risk Mitigation Meeting. 

iii.  Rig mobilization and setup. 

iv.  Pilot bore drilling. 

v.  Pre-reaming and reaming. 

vi.  Layout and fusing/welding/assembly of pipe. 

vii. Final reaming and pullback of pipe. 

viii. Pressure testing of pipe after installation. 

ix.  Mandrel/pig test to confirm deformations of pipe are within 

allowable tolerances. 

x. Cleanup, surface restoration, and demobilization. 

 

c. Safety Plan: The Contractor shall submit a Safety Plan, including the 

name of the Contractor’s Site Safety Representative, emergency 

telephone numbers for medical facilities, and precautions for handling 

and disposal of any hazardous or flammable materials. The Safety Plan 

shall include a code of safe practices and an emergency plan in 

accordance with OSHA requirements. 
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d. Methods, Equipment, and Materials Description Plan: The Contractor 

shall submit detailed description of methods, equipment, and 

materials to be used for the pipeline installation. Descriptions of 

drilling fluid additives shall be accompanied by Materials Safety Data 

Sheets (MSDS) and Manufacturers’ descriptions and warranties. 

Descriptions of equipment shall include Manufacturers’ specifications, 

calibrations, appropriate drawing, photographs, and descriptions of 

any modifications since manufacture.  

 

e. Surveying Equipment and Procedures: The Contractor shall submit 

records of equipment calibrations and certifications for all equipment 

used for downhole surveys and tracking of the drill head. Procedures 

for operating the downhole survey tools shall be described, including 

measures to verify the accuracy of the equipment readings. 

 

f. Protection of Adjacent Structures and Facilities Plan: The Contractor 

shall submit a plan that provides details on measures to be taken to 

monitor and protect adjacent utilities, structures, roadways and 

sidewalks, and provide details on monitoring equipment and 

provisions, including the layout of all settlement points and other 

monitoring points. Provide two (2) copies of preconstruction survey of 

adjacent structures and photographs with captions to document 

preconstruction conditions prior to beginning HDD construction. 

 

g. Contingency Plan for Remediation of Potential Problems: The 

Contractor shall submit a Contingency Plan for Remediation of 

Potential Problems that may be encountered during the drilling 

operations. The contingency plans shall address the observations that 

would lead to the discovery of the problem and the methods that would 

be used to mitigate the problem.  Items to be discussed in the plan 

include, but is not limited to, the following: 

 

i. Loss of returns/loss of circulation of drilling fluids. 

ii. Inadvertent returns/hydrofracture or surface spills resulting in 

drilling fluids entering surface waters or reaching the ground 

surface.  

iii. Encountering obstruction during pilot bore or reaming/pullback. 
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iv. Drill pipe or product pipe cannot be advanced. 

v. Deviations from design line and grade exceed allowable 

tolerances.  

vi. Drill pipe or product pipe broken off in borehole. 

vii. Product pipe collapse or excessive deformation. 

viii. Utility strike. 

ix. Deviation from planned bore path. 

x. Hydrolock occurs or is suspected. 

xi. Excessive ground settlement or heave. 

 

 

h. Disposal of Spoils and Drilling Fluids Plan: The Contractor shall submit 

plans for disposal of waste materials resulting from the pipeline 

construction, including drilling fluids, cuttings, waste oil, fuel, discharge 

water, etc. Identify the disposal site(s) and submit a letter indicating 

willingness and legal authority to accept the described and anticipated 

waste products. 

 

i. Equipment Layout Plan: The Contractor shall submit a plan which 

provides sketches depicting the layout and locations of equipment 

within the rig side work area and pipe side work area, including any 

proposed drilling fluid containment and recirculation pits. The 

Contractor shall confirm that all operations shall be completely 

contained within the permanent and temporary construction 

easements shown on the Contract Documents. 

 

j. Inadvertent Return and Surface Spill Contingency Plan: An Inadvertent 

Return and Surface Spill Contingency Plan shall be prepared and the 

Contractor shall be capable of implementing the plan immediately 

should an Inadvertent Return or Surface Spill occur during the HDD 

work. The Contractor shall submit letter signed by an authorized 

representative of  the Contractor confirming that the Plan will be 

followed. If required by permit conditions, the Contractor shall revise 

the Plan as necessary to satisfy the associated regulatory agency. 
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k. Horizontal Directional Drilling Work Plan: The Contractor shall submit a 

HDD Work Plan complete with drawings and written description 

identifying details of the proposed method of construction and the 

sequence of operations to be performed during construction including 

placement and method of attachment. The plan shall include: 

 

i.  A detailed plan and profile of the bore, showing utilities and 

structures and plotted at a scale no smaller than one inch 

equals 40 feet horizontal and one inch equals four feet vertical. 

Proposed deviations from the Contract Documents shall be 

shown; and,  

ii. Details of the planned bore path and the method for monitoring 

and controlling the speed, line, grade and rate of fluids delivery. 

Include the sequence, size, and description of each reamer and 

capabilities of each through anticipated geologic formation. 

Include details on the swabbing of the borehole prior to 

pullback of the pipe. 

 

l. Soil Separation Plan: The Contractor shall submit details on the pump 

and soil separation plan. Include dimensions, manufacturer’s 

specifications, pump capacity, etc. on the system. 

  

i.   Pump capacity shall be specified for water at sea level elevation 

and adjusted for actual elevation and fluid viscosity. 

ii.  Provide details on the generator, including dimensions, noise 

ratings at 25 feet, etc.  Confirm that the generator meets any 

applicable regulatory requirements. 

 

m. Maximum Allowable Drilling Fluid Pressure Calculations:  The 

Contractor shall submit calculations identifying the critical downhole 

pressure that would cause hydrofracture or inadvertent return of 

drilling fluid. The calculations shall identify the critical points in the 

alignment and near the exit point where the soil cover above the bore 

is low. The calculations shall identify all parameters used and state all 

assumptions made in the calculations. The calculations shall be signed 

and sealed a licensed Professional Engineer registered in the State of 

North Carolina.  
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n. Pipe Filling Methods and Testing: Submit methods and procedures for 

filling the pipe with water during pull back and testing. 

 

o. Pipe Stress Calculations: Submit calculations for pipe stresses 

expected to result from the pullback, bending, buckling loads, earth 

loads, groundwater loads, and other installation and service loads 

expected to be exerted on the pipe. The calculations shall identify 

parameters and state the assumptions made in the calculations 

including: the radius of curvature;  assumed drilling fluid weights; 

whether or not the pipe is assumed to be filled or empty during 

pullback; and temperature. The calculations shall be signed and 

sealed by a licensed Professional Engineer registered in the State of 

North Carolina. 

 

p. Pullback Calculations: The Contractor shall submit calculations for 

pullback loads for the conditions and operating practices anticipated. 

In addition to the tensile pullback loads, bending, buckling and 

combination loads must be considered in design. The calculations 

shall identify all parameters used and the state all assumptions made 

in the calculations. The calculations shall be signed and sealed by a 

licensed Professional Engineer registered in the State of North 

Carolina. 

 

q. Radius of Curvature Confirmation: Confirm that the bore can be 

completed using the radius of curvature and geometry shown on the 

Contract Drawings along with the calculations showing that installation 

stresses do not exceed allowable pipe stresses. 

 

r. Rig Capacity Plan: Submit a plan which provides details on the capacity 

of the drill rig verifying that the pullback capacity is greater than the 

calculated required pullback.  

 

s. Contact Grouting Plan: The Contractor shall submit descriptions of 

methods, equipment, and materials to be used for contact grouting any 

areas where over-excavation, aborted bores, voids, or cavities are 

created or encountered during construction. 
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3. Construction Records: The following shall be submitted as construction 

progresses and at the completion of construction. 

 

a. Daily Logs and Records: The Contractor shall submit complete, legible, 

written daily logs  and records by noon of the following day to which the 

records correspond. 

b. Drilling and Reaming Rates: The Contractor shall submit maximum 

drilling speeds and reaming rates for pilot bore and each reaming pass 

and confirm that the pump capacity is adequate for these anticipated 

drilling rates for the mud and/or drilling fluid weights and viscosities 

anticipated. These shall be submitted to the Engineer on a daily basis.  

c. Drilling Fluid Viscosity and Density (Mud Weight): The Contractor shall 

submit measured mud and/or drilling fluid weights used during pilot 

boring and reaming of the bore measured at a minimum of three times 

per shift or at least once per 200 feet of drilled or reamed length, 

whichever is more frequent, with at least two (2) hours between 

readings. 

d. Pilot Bore As-Built Profile:  The Contractor shall submit an as-built 

profile of the pilot bore within 24 hours of completion of the pilot bore. 

e. Pressure Test Records: The Contractor shall submit all pressure test 

records for post installation tests. These shall be submitted within 24 

hours of completion of such tests. 

f. Variations in Plan and Profile: The Contractor shall document any 

variations between the actual Contract Drawings and profile of the 

bore path and the location shown on the     Contract Drawings. The 

Contractor shall notify in writing and by telephone the Engineer 

immediately upon discovery of any deviations. 

 

4. Risk Mitigation Meetings:  At least 15 working days prior to the specified HDD 

segment of the work, the Contractor and HDD superintendent shall attend a 

risk mitigation meeting (or conference call) with representatives of the 

Engineer and Owner for the HDD crossing to discuss major operations 

milestones. Specific risk mitigation meetings shall be held and include a 

discussion of the following as a minimum: 

 

a. Drilling of pilot-hole. 
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b. Pre-reaming and reaming. 

c. Layout of pipe. 

d. Pressure testing of pipe prior to pullback. 

               e.  Final reaming and pullback of pipe. 

 

f.  Pressure testing of pipe after installation. 

                

g.  Pig test. 

                

h.  Protection and monitoring of adjacent and/or overlying structures, 

roadways, sidewalks and utilities. 

 

 

 

D.  PERFORMANCE REQUIREMENTS: 

 

1. The Contractor shall provide all equipment, materials, and personnel 

necessary for completing the installation as shown on the Contract Drawing 

and specified herein. The equipment and materials shall include but are not 

limited to: 

 

a. Directional drilling rig with all ancillary equipment, including drill pipe, 

drilling fluid, cutting tools, reaming bits, swivels, expanders, motors, 

pumps, hoses, mixing equipment, drilling fluid processing equipment 

(cuttings separation equipment), downhole survey equipment, 

energized surface grid tracking system, fluid pressure and flow rate 

monitoring equipment, spare parts, pipe handling equipment (cranes, 

backhoes, rollers, side boom tractors) control equipment, and office 

equipment. 

 

b. Drilling fluids, water, fuel, lubricant, polymers, or other additives. Any 

other expendable or reusable materials, supplies, and equipment 

needed for the installation. 

 

2. The drilling equipment shall be capable of advancing through the geologic 

conditions to be encountered at the site, as encountered in the applicable test 

boring logs. 
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3. The drilling fluid shall be designed for the geologic conditions to be 

encountered at the site, as described in the test borings and as anticipated by 

the Contractor. 

 

4. The drilling system shall include a fluid pump and separation plant that can 

achieve the rates of drilling fluid pumping, spoil separation, and slurry 

cleaning required by the Contractor to achieve planned production rates for 

the soils as anticipated by the Contractor. Shaker screens and hydrocyclones 

may be required for efficient separation of spoils.  

 

5. All spoil and slurry must be contained in trucks, tanks, approved recirculation 

pits, or other containers at all times. Dumping of spoil or slurry on the ground, 

discharge into sewers, or discharge into the water bodies will not be 

permitted. All spoils will be transported and disposed of off-site at an 

approved disposal facility that meets all State of North Carolina and local 

requirements. 

6. Perform all Work within Work areas shown on the Contract Drawings or in 

areas obtained by the Contractor with written approval from the affected 

property owner. 

7. The pipeline shall be installed using the radii of curvatures and entry and exit 

angles as specified herein, or as shown otherwise on the Contract Drawings, 

unless deviations are approved in writing by the Engineer. 

8.   For sections of pipe that are to be fused/welded, pipe rollers and lifters will be 

required to help the transition of the carrier pipe into the bore and to minimize 

the pull force. The number of pipe rollers and lifters shall be determined by 

the Contractor in accordance with the pipe supplier’s recommendations. 

Location and spacing of the rollers and lifters will be done in accordance with 

the pipe manufacturer’s recommendations based on bend radius and to 

protect pipe during pullback over hard or sharp surfaces. All pipe rollers and 

lifters will be in a condition so as not to damage the pipe during construction 

activities. 

 

9.  It shall be the Contractor’s sole responsibility that all Work is done in 

conformance with all applicable federal, state, and local safety requirements. 

Required safety equipment and procedures shall be employed by the 

Contractor at all times.  

 

10.  The Contractor shall allow access to the Owner and/or Engineer and shall 

furnish necessary assistance and cooperation to aid the Engineer in 

observations and data and sample collection, including, but not limited to the 

following:  
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a.  The Owner and/or Engineer shall have full access to the operator 

control container prior to, during, and following all HDD operations. 

This shall include, but not be limited to, providing visual access to real-

time operator control screens, gauges, and indicators. 

 

b.  The Owner and/or Engineer shall have full access to the slurry 

separation plant prior to, during, and following all HDD operations. This 

shall include, but not be limited to, full access to shaker screens, 

hydrocyclones, conveyor belts, and slurry and spoil holding tanks. The 

Engineer shall be allowed to collect soil samples from the shaker 

screens and/or spoil holding tanks on the slurry separation plant a 

minimum of once per installed pipe section, and whenever changes in 

conditions are observed or suspected. If requested, the Contractor 

shall assist in the collection of these samples as directed by the 

Engineer. 

 

11. Contractor shall comply with all local noise ordinances. Sound levels in excess 

of these values are sufficient cause to have the Work halted until equipment 

can be quieted to these levels. Work stoppage for excessive noise shall not 

relieve the Contractor of the portions of this Specification including, but not 

limited to completion of all Work within specified Contract Time and Contract 

Price. The Contractor shall submit a Plan prior to construction identifying all 

noise reduction/abatement procedures. The Plan will be reviewed by the 

Engineer prior to construction. If mufflers cannot achieve the necessary noise 

reduction, noise abatement shall be accomplished by the Contractor’s 

installation of baffles (or other acceptable means) positioned to break line-of-

sight from the noise source to affected residences and/or commercial 

structures. Minimum noise abatement measures shall consist of equipping all 

engines with hospital grade mufflers or silencers. 

 

 

E.  QUALITY ASSURANCE: 

 

1.  Contractor Qualifications and Experience: The Contractor shall meet the 

following minimum qualifications: 

 

a. Contractor must be licensed in the State of North Carolina as an 

underground utility Contractor for a minimum of five (5) years. 

 

b. The Contractor shall have at least five (5) years of demonstrated 

successful experience installing pipelines by the means of HDD. 
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c. The Contractor must have successfully completed three (3) water 

projects where the carrier pipe was installed with HDD techniques.  

 

   d.  Contractor shall provide the following for each project: 

 

 Project Description 

 Pipe Size, Length, Material, DR 

 Bore Length 

 Soil Types 

 Owners’ contact information  

 Engineer’s contact information 

 Change Orders 

 Scheduled Completion Date and Actual Completion Date 

 

2.  The Contractor will be required to employ skilled, experienced 

superintendent(s), equipment operator(s) and personnel throughout the 

project. The superintendent shall have at least five (5) years of successful 

experience using the HDD process.  

 

3. The HDD equipment operator for this project shall have at least three (3) 

years of successful experience using the HDD process.  

 

4.  The Contractor shall furnish resumes of the superintendent(s) and key 

personnel. Personnel experience records should include project names, 

locations, project description, project owner, Engineer, and references with 

names, addresses, and telephone numbers.  

 

5.  The superintendent listed in the submittal shall be on site during all 

construction related activities required for the HDD installation for this project.  

 

6. The Contractor shall not be allowed to alter their personnel assigned to the 

project without prior written approval from the Engineer and owner. 
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7.   Daily Logs and Records: Daily logs and records shall be maintained by the 

Contractor and shall include the following: 

 

   a.  Drilling lengths. 

   b.  Location of drill head. 

   c.  Drilling fluid pressures and flow rates. 

   d.  Drilling fluid losses. 

   e.  Inadvertent returns. 

 f.  Drilling times required for each pipe joint. 

g.  Any instances of retraction and re-drilling of the pilot bore or segments 

thereof 

h.  Any other relevant observations, including any observed settlement, 

heave, frac-outs, or surface spills. 

i.  The downhole annular drilling fluid pressures shall be measured and 

recorded throughout the pilot hole drilling. These records shall be 

maintained and provided daily to the Engineer. The position of the drill 

head shall be continuously tracked and recorded. A plot of actual 

locations of the bore path shall be maintained and updated daily.  

 

8.  Advance Notices and Inspections: The Contractor shall provide at least 72 

hours advance written notice to the Engineer of the major drilling activities, 

including pilot bore launch, pre-reaming, reaming, and pipe pullback. The 

Contractor shall immediately notify the Engineer, in writing, when any 

significant problems are encountered or if ground conditions are considered 

by the Contractor to be materially and significantly different than those 

represented within the test boring logs. All Work by the Contractor shall be 

performed in the presence of the Engineer, unless Engineer grants prior 

written approval to perform such Work in Engineer’s absence. 

 

9.  Surveying Equipment and Procedures: All surveying equipment used for 

downhole surveying and tracking of the bore path and drill head shall be 

inspected and calibrated by the equipment manufacturer prior to use. Proof of 

this inspection and calibration shall be provided to the Engineer prior to 

commencement of drilling operations. 

 

 

F.   PRODUCTS: 

 

1.  Drilling fluids: The Contractor shall select drilling fluid mixture proportions to 

ensure continuous circulation, bore stability, reduce drag on the pipe, and 

completely fill the annular space between the bore and the pipe to control 

settlement. Management and disposal of drilling fluids shall be the 

Contractor’s responsibility. Drilling fluids shall not be disposed of on-site or 

discharged to sanitary or storm sewers, or the waterways or adjacent 

wetlands. 
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2.  Drill pipe: The Contractor shall provide high quality drill pipes that have been 

inspected and determined to be adequate for the project requirements. Bent, 

racked, or fatigued drill pipes shall not be used. Threads must be in good 

condition. The length of each drill pipe shall be measured and recorded. 

 

3.  Carrier pipe: The Contractor shall pipe which conforms to the most 

conservative design with respect to design calculations for the critical 

combination of internal and external pressure, pullback and bending.  

 

4.  Water: The Contractor shall secure a suitable source of water, and shall be 

responsible for transporting, storing and disposing of water required.  

 

5.  Cement grout: Cement grout shall consist of one part cement to six parts 

sand. The quantity of cement may be increased or decreased as necessary 

and as permitted by the Engineer to provide good flowing characteristics. 

 

 

G.   EXECUTION: 

 

1.  General: 

 

a.  The Contractor shall provide adequate control of surface water and 

drilling fluids drainage and runoff, and provide silt fences, hay bales, 

and wattles to prevent surface water or drilling fluids from being 

transported off-site. 

b.  The Contractor shall not initiate HDD until all submittals are received, 

reviewed, and approved by the Engineer. 

c.  The Contractor shall not initiate HDD until all required permits are 

obtained. Copies of all permits shall be provided to the Engineer prior 

to construction. 

d.  It is the Contractor’s responsibility to provide barricades, fencing, or 

other safety measures to prevent public access into Work and staging 

areas. 

 

2. Protection of underground utilities: 

 

a.  The Contract Drawings show existing buried utilities that are believed 

to be near the directional drill alignment. There is no guarantee that 

these utilities are located as shown or that other utilities are not 

present. It will be the Contractor’s responsibility to field locate all 

nearby utilities or other potential subsurface obstructions that may 

interfere with the Work. 
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b. The Contractor shall notify the “North Carolina 811 System” to request 

marking of utilities that subscribe to the System, and shall individually 

notify all other known or suspected utilities to request marking of these 

utilities. The Contractor shall confirm that all requested locates are 

made prior to commencing drilling operations. Contractor shall make 

all diligent efforts to locate any unmarked or abandoned utilities using 

all available information, maps, and drawings. The Contractor shall 

visually confirm and stake all existing lines, cables, or other 

underground facilities including exposing all crossing utilities and 

utilities within twenty (20) feet laterally of the centerline of designed 

drilled path. 

 

3. Work staging area: 

 

a.  Barricades, Warning Signs, and Lights: The Contractor shall, in 

accordance with approved Traffic and Safety Plans, erect appropriate 

barriers, warning lights, and signs, painted with approved colors, 

warnings, and graphics to ensure adequate warnings to personnel and 

the public. 

 

b.  Combustible Materials: Combustible materials (fuel, oil, lubricants, 

etc.) shall be stored off-site or in a well-ventilated storage facility 

removed from the immediate vicinity of the drilling area by at least 

twenty (20) feet. 

 

c.  Construction Impacts: The Contractor shall maintain the Work area in a 

manner that shall minimize adverse impacts on other public use 

activities. The Contractor shall proceed with Work in a safe, orderly 

manner, while maintaining the Work site free of debris and 

unnecessary equipment and materials.  

 

d.  Control of Drilling Fluids: The Contractor shall follow all requirements of 

the Inadvertent Return and Surface Spill Contingency Plan as 

submitted and approved and shall control operational pressures, 

drilling mud weights, drilling speeds, and any other operational factors 

required to avoid hydrofracture fluid losses to formations, and control 

drilling fluid spillage. This includes any spillages or returns at entry and 

exit locations or at any intermediate point. All inadvertent returns or 

spills shall be promptly contained and cleaned up by the Contractor.  
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The Contractor shall maintain on-site mobile spoil removal equipment 

during all drilling, pre-reaming, reaming, and pullback operations and 

shall be capable of quickly removing spoils. The Contractor shall 

immediately notify Engineer of any inadvertent returns or spills and 

immediately contain and clean up the return or spill. 

 

e.  Removal of Temporary Facilities: At the completion of construction, the 

Contractor shall remove all temporary facilities installed by the 

Contractor. Unused soil, aggregate, and other materials shall be 

removed and disposed of at approved sites in accordance with 

Federal, State, and Local regulations. Any damage to streets, lawns, 

common areas, and sidewalks shall be restored to original or better 

conditions at no additional cost to the Owner. All disturbed areas shall 

be revegetated. 

 

f.  Site Security: The Contractor shall install an enclosure fence around 

the Work area. The enclosure fence shall be adequate to prevent entry 

of unauthorized persons. The Contractor is completely responsible for 

their own site security throughout the entire duration of construction. 

 

g.  Temporary Lighting: The Contractor shall procure and maintain all 

temporary lighting needed for Contractor’s operations, safety, testing, 

and inspection. Temporary lighting shall be removed immediately after 

completion of construction. 

 

h.  Work Staging: The Contractor shall be responsible for obtaining staging 

areas and all necessary approvals and permits for storage of 

equipment and materials, parking, drilling and other Work. 

 

i.  Pipe Layout Staging Areas:  The Contractor shall: 

  

i. Obtain a pipe layout area if not otherwise provided by 

the owner as part of   project easements, etc. shown on 

the contract drawings; 

ii. Limit the pipe layout to the pipe staging area; 

iii. Visit the proposed areas prior to submitting a bid for this 

work; 

iv. Not conduct excavation or earthwork activities in the 

pipe staging area   without prior acceptance by the 

Engineer; and 

v. Be responsible for securing necessary permits and 

approvals for the use of the temporary staging area 

layout of the pipe. 
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H.  MOBILIZATION: 

 

 

1.  The Contractor shall mobilize all equipment, materials, and personnel 

necessary to construct the carrier pipeline using the HDD process at the 

locations shown in the Contract Drawings. 

 

a.  Entry Area: The Contractor shall set up temporary workspace within the 

areas delineated on the Contract Drawings. Appropriate precautions 

and measures shall be employed by the  Contractor to prevent erosion, 

surface drainage, and spillage of drilling fluids or other materials that 

could adversely impact the environmental quality of the site. Silt 

fences, hay wattles, and hay bales shall be used to line the Work area 

to minimize erosion and contain any spillage or runoff. Shovels, 

brooms, buckets, and barrels shall be kept on-site to facilitate 

containment and cleanup. A vacuum truck or trailer unit will be on 

standby and capable of responding within one hour to any spill or 

inadvertent return incident. 

 

b.  Exit Area: the exit area shall have appropriate precautions and 

measures for containing drilling fluids and cuttings. The Contractor 

shall use appropriate methods to minimize erosion and runoff. 

Containment and cleanup equipment shall be available to contain and 

clean up any surface spills and inadvertent returns. 

 

c.  Pipe Layout Area: Layout area shall be free of stones, wood, debris, 

and obstructions. Pipe rollers shall be provided by the Contractor 

during the assembly process to facilitate pipe joining and pullback. 

Pipe rollers and all pipe handling shall be non-abrasive and cushioned 

using special devices and methods to prevent damage. Pipe rollers 

that are uncushioned, unsteady or in any way pose a possibility of 

damaging or scratching the pipe shall not be used. The pipe layout 

area may not allow the entire length to be joined in a single length 

before start of pull-in. Contractor will plan work accordingly. The 

Contractor shall maintain access to all properties unless written 

permission has been granted by the individual property owners. 

 

 

I.  HORIZONTAL DIRECTIONAL DRILLING: 

 

1.  Drill Rig Capacity: The capacity of the directional drilling system used by the 

Contractor shall be adequate to install the specified pipeline. 
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2.  Pump Capacity: The pumps used by the Contractor shall be adequate to 

supply the required flow rate and pressures at the anticipated drilling fluid 

viscosity at all times. Drilling speeds shall not exceed pump capacity. Drilling 

speeds shall be monitored continuously during HDD operations. 

 

3.  Bore Tracking and Monitoring: At all times during the pilot bore the Contractor 

shall provide and maintain a bore tracking system that is capable of 

accurately locating the position of the drill head in the x, y, and z axes. The 

Contractor shall record these data at least once per drill pipe length or every 

twenty (20) feet, whichever is less. 

 

i. Tracking System: Monitor and record the x, y, and z coordinates 

relative to an established surface survey benchmark. Where the pilot 

hole is greater than 10 feet from the surface, a downhole wire line 

tracking locator system shall be installed between the entry point and 

the exit point. The coordinates of the surface wire grid system shall be 

surveyed and recorded. The grids shall be surveyed to establish 

horizontal and vertical position to 0.1 foot accuracy. 

 

ii.  Deviations between the recorded and design bore path shall be 

calculated and reported on the daily log. If the deviations exceed 

tolerances specified, such occurrences shall be reported immediately 

to the Engineer. The Contractor shall undertake all necessary 

measures to correct deviations and return to design line and grade. 

 

iii.  Drilling Fluid Pressures and Flow Rates: Drilling fluid pressures and 

flow rates shall be continuously monitored and recorded by the 

Contractor. The pressure shall be monitored at the pump. These 

measurements shall be made during pilot bore drilling, reaming, and 

pullback operations.  

 

iv.  Drilling Speeds: Maximum allowable drilling speeds shall be calculated 

by the Contractor for pilot boring and each reaming pass and shall not 

be exceeded for pilot boring or reaming passes. Measurements shall 

be taken every twenty (20) feet or thirty (30) minutes, whichever is 

more frequent. 

 

v.  Drilling Fluid Viscosity and Density (Mud Weight): The Contractor shall 

measure and record drilling fluid viscosity and density at least three (3) 

times per shift or at least once per 200 feet of drilled and reamed 

length, whichever is more frequent with at least two (2) hours between 

readings, using calibrated Marsh funnel and mud balance. These 

measurements shall be included in daily logs submitted to the 

Engineer.  
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The Contractor shall document modifications to the drilling fluids, by 

noting the types and quantities of drilling fluid additives and the dates 

and times when introduced. The reason for the addition of drilling fluid 

additives or other modifications shall be documented and reported. 

 

4.  Location of Entry and Exit Points: Entry and exit points shall be as shown on 

the Contract Drawings, unless otherwise approved in writing by the Engineer. 

The Contractor shall employ experienced licensed surveyors registered in the 

State of North Carolina to locate the entry and exit points, and to establish 

horizontal and vertical datum for the bore and the pipe layout and fabrication 

areas. 

 

5.  Entry and Exit Angles: Drill entrance and exit angles shall be as shown on the 

Contract Drawings or unless otherwise approved in writing by the Engineer. 

 

6.  Pilot Bore: The pilot bore shall follow the design path of the bore shown on the 

Contract Drawings. 

 

a.  Horizontal and Vertical Tolerances: Horizontal and vertical deviations 

shall be less than plus or minus two (2) feet from the design path 

centerline. The Contractor shall continuously monitor horizontal and 

vertical position and record the position at least once per drill pipe 

length, or every twenty (20) feet, whichever is less. 

b.  Radius of Curvature: The radius of curvature shall not be less than that 

shown on the Contract Drawings. 

c.  Entry and Exit Tolerances: The location of the entry and exit points shall 

be in accordance with the approved HDD Work Plan. The Contractor 

shall be solely responsible for all Work necessary to correct excessive 

deviations from line and grade, including redrilling, redesigning 

connections, and acquiring additional easement, at no additional cost 

to the Owner and without schedule extension. 

 

7.  Pre-reaming and Reaming: The pilot bore shall be pre-reamed and reamed 

using equipment and methods submitted by the Contractor. The Contractor 

shall completely pre-ream the bore to the final diameter prior to pullback. 

 

  8.  Pipe Pullback: 

 

a.  A final swabbing of the bore path prior to pullback of the carrier pipe is 

required. 

b.  The pipe shall be installed by pulling it into the reamed bore path in a 

continuous operation, behind a final reaming tool selected by the 

Contractor. Consideration shall be given that the carrier pipe may not 

be able to be pulled into the bore path in a continuous operation and 

that pulling may need to be temporarily suspended during intermediate 

fusing/welding of the carrier pipe. 
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c.  The pipes shall be isolated from excessive torsional and axial stresses 

by a swivel device. 

d.  All measurements shall be made, recorded, and submitted on the daily 

logs during final reaming and pipe pullback. 

e.  Pulling Loads: The maximum pull (axial tension force) exerted on the 

carrier pipeline shall be measured continuously and limited to the 

maximum allowed by the pipe Manufacturer so that the pipe or joints 

are not overstressed. A factor of safety over the maximum allowable is 

not required. 

f.  Pipeline Support: The pipelines shall be adequately supported during 

installation so as to prevent overstressing or buckling. The Contractor 

shall provide adequate support/rollers along the stringing area to 

support the required length of the carrier pipe for each bore. Such 

support/rollers shall be spaced according to the pipe supplier, and the 

rollers shall be comprised of a non-abrasive material arranged in a 

manner to provide support to the bottom and bottom quarter points of 

the pipeline allowing for free movement of the pipeline during pullback. 

The pipe layout area shall be cleared of all large stones, construction 

debris, or other foreign objects that could damage the piping during 

pullback. 

h.  The leading end of the pipe shall be closed during the pullback 

operation, in accordance with the pipe supplier’s recommendations. A 

pulling head shall be used that is rated at the allowable pull force 

capability of the pipe section being installed, in accordance with the 

pipe supplier’s recommendations. 

i.  Each length of pipe shall be inspected and cleaned as necessary to be 

free of debris immediately before joining. 

 

9.  The Contractor shall at all times handle the carrier pipe in a manner that does 

not overstress or otherwise damage the pipe. Vertical and horizontal curves 

shall be limited to manufacturer’s recommended bend radius so that wall 

stresses do not exceed the allowable bending radius as recommended by the 

pipe supplier. If the pipe is buckled or otherwise damaged due to Contractor’s 

acts or omissions, the damaged section shall be removed and replaced by the 

Contractor at his expense. The Contractor shall take appropriate steps during 

pullback to ensure that the carrier pipe and tracer wires will be installed 

without damage. 

 

10.  If the pull has mid-welds, the Contractor shall engage the pipe Manufacturer 

to provide a Welding Technician to ensure Quality Assurance and Quality 

Control (QA/QC) of the midwelds during the Pullback operation. 

 

11.  The Contractor shall monitor and inspect pipe rollers and method for 

suspending pipe at entry during the pullback operation to avoid damage to the 

pipe. 
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12.  The Contractor shall cease operations if the carrier pipe is damaged and shall 

remove the pipe from the bore and repair the pipe using the Manufacturer’s 

recommended procedure or replace the damaged pipe before resuming 

installation. 

 

13.  Damage to the pipe resulting from installation or contact grouting is the 

responsibility of the Contractor, including costs for replacement and labor and 

materials at no cost to the Owner. 

  

14.  After the carrier pipe is completely installed, a sufficient period as 

recommended by the pipe Manufacturer shall be provided before the final 

pipe tie-in. 

 

15.  Upon completion of pullback and grouting, perform the following cleaning on 

the completed pipeline. 

 

a.  After the installation of the carrier pipe, swab inside of pipe with a 

flexible polyurethane foam swab complete with rear polyurethane drive 

seal. 

b.  In tandem, swap with a one to two pounds per cubic foot pig for 

proving, sweeping and sealing and a five to seven pounds per cubic 

foot pig for wiping. 

c.  The tandem swabs shall make a minimum of two passes through the 

entire pipeline. 

d.  Cleaning and flushing shall be accomplished by propelling the swab 

down the pipeline to the exit point with potable water. Flushing shall 

continue until the water is complete clear. 

 

16.  Final Hydrostatic Test: The Contractor shall conduct a final hydrostatic test of 

the installed pipeline. The Contractor shall repair any defects discovered 

during the test, and repeat until the pipe passes the test. 

 

17. Flushing: The Contractor shall be responsible for flushing prior to startup. 

 

 

 

 J.  ANNULAR SPACE AND CONTACT GROUTING: 

 

1.  The Contractor shall be prepared to grout the annular space between the bore 

and the outer diameter of the carrier pipe prior to the mandrel or pig test. 
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2.  Grouting shall be completed within 48 hours of completion of the final 

hydrostatic test. Grouting procedures shall be in accordance with approved 

submittals. The grouting operations shall ensure that the both annulus are 

filled with grout for at least 100 feet from entry point and the last 100 feet 

before exit point. Grouting may be accomplished using one or more of the 

methods described below, or an alternative submitted by the Contractor, 

subject to Engineer’s approval. The Contractor shall ensure that the annulus 

does not provide a preferential pathway for seepage regardless of the 

method(s) used and shall ensure that settlements shall not cause damage to 

existing utilities, roadways or structures. 

 

3.  Tremie pipe: Tremie pipes shall be inserted into the borehole, for at least 100 

feet from both entry and exit ends after the carrier pipe pullback is completed 

to grout the annular space between borehole and carrier pipe, or any other 

voids created or encountered above the borehole. Tremie grout pipes shall be 

not less than 1-1/4 inch, Schedule 40 PVC, and shall be inserted at the crown 

and at two locations 60 degrees from the crown. Grout will be injected in 

sufficient volume to completely fill the annulus as the tremie pipes are 

withdrawn. Grouting pressures shall be carefully controlled and monitored to 

avoid applying excessive pressure to the pipe and to avoid heave or 

hydrofracture. The pipes shall be filled with water during grouting to 

counterbalance grouting pressures and to avoid excessive heat of hydration 

as the grout sets that could damage the pipes.  Mix grout into drilling fluids 

and inject with drilling fluid as pipe is pulled back 100 feet to grout annulus at 

entry side. Grout shall be mixed into drilling fluid recirculation/distribution 

system and shall be injected as drilling fluid as the tremie pipe is pulled back. 

The grout mixture shall satisfy performance requirements of drilling fluid 

before set and requirements of annulus grout after set. Retarding agents may 

be incorporated into grout mixture to allow sufficient time to complete pipe 

pullback before initial grout set. The exit side annulus shall be grouted by 

inserting a tremie pipe(s) into the bore annulus and pipe annulus for at least 

100 feet from the exit end as described in 1 above. Grout/drilling fluid 

injection pressures shall be less than pressures that could result in collapse 

of the pipe or hydrofracture of the surrounding soil.  

 

K.  OBSTRUCTIONS: 

 

1.  The Contractor shall notify the Engineer immediately in the event that any 

obstruction is encountered that prevents further advancement of the drill 

pipe, or pullback of the pre-reamer, reamer, and/or pipe. 

  

2.  The Contractor shall make all diligent and reasonable efforts to advance past 

the object by drilling slowly through the object, pulling back, and drilling along 

a new bore path that avoids the object, or excavating and exposing and 

removing the object, and all other reasonable attempts to continue the bore.  
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3.  The Contractor shall notify the Engineer of proposed measures to attempt to 

advance past the object, prior to initiating the attempt. If the Contractor 

attempts to pullback and re-drill, the Contractor shall adhere to line and grade 

tolerances established in this Specification section, unless the Engineer 

approves variance, in writing, prior to the Contractor’s attempt to re-drill. 

 

4. The Contractor and Engineer shall investigate the cause and together 

determine an appropriate response. Appropriate response may include 

revisions to equipment or methods, retraction and re-drilling of a portion of 

the bore, or abandonment of the hole.  

 

5. If abandonment is deemed necessary, the Contractor shall recover, to the 

extent practicable, any drill pipe, product pipe, and tools in the bore, and 

properly abandon the bore by contact grouting unless otherwise directed in 

writing by the Engineer. If the bore is abandoned, the Contractor shall be 

allowed to begin a second attempt to install the pipeline at an alternate 

location subject to approval, in writing, by the Engineer. The Contractor shall 

take all reasonable actions to complete the installation with minimal delays. 

 

 L.  SITE RESTORATION AND DEMOBILIZATION: 

 

1.  The Contractor shall remove all equipment, materials, drilling fluids, muck, 

waste, and debris from the site and restore the site to its original condition 

upon completion of the installation. Restoration and demobilization shall be 

completed by the Contractor within seven (7) calendar days of the completion 

of the pipeline installation. 

 

2.  Settlement Monitoring: The Contractor shall visually monitor for settlement or 

heave before and during drilling and grouting operation at the locations shown 

on the plans and/or as determined during the pre-construction survey. The 

settlement monitoring locations shall be surveyed to the nearest 0.01 foot 

and recorded prior to drilling operations and each day drilling operations are 

ongoing. A final record of spot elevations shall be recorded two weeks after 

pipe installation is complete and presented with the record drawings. Areas 

found to have significantly settled or heaved will require restoration. The 

Engineer will determine what constitutes significant settlement or heave. The 

Contractor will restore these areas at no cost to the Owner. 

 

 

END OF SECTION 37. 
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City of Statesville Public Works General Notes: 
 

1. Any work done within an existing City of Statesville Right of Way requires a Right of Way 

Encroachment Agreement or Driveway Permit where applicable. No work shall commence 

within the City of Statesville Right of Way prior to a Right of Way Encroachment Agreement or 

Driveway Permit being executed by all parties and a pre-construction inspection has been 

completed. Contact the City of Statesville Construction Inspector (Billy Setzer at 

bsetzer@statesvillenc.net) to schedule an inspection. 

 

2. Contractor shall notify the City of Statesville Streets Superintendent (Randall Meadows at 

704-902-1887) before closing any portion of any City of Statesville Maintained Street. 

 

3. All materials and construction within the City of Statesville Right of Way or Public Easement 

shall be in accordance with the City of Statesville Street Specifications and Standard Details, the 

City of Statesville Water Specifications and Standard Details, and/or the City of Statesville 

Sewer Specifications and Details. Specifications and Details can be found at: 

https://www.statesvillenc.net/departments/public_works_utilities/engineering.  

 

4. Any work within or adjacent to any Street Right of Way shall provide Traffic Control 

Measures, Devices, and Signage in accordance with the current City of Statesville, NCDOT, and 

MUTCD Standards. 

 

5. The owner, contractor, design engineer, and testing engineer shall read and become familiar 

with the City of Statesville PE Certifications for Subdivisions and Streets. The appropriate 

certification, testing records, and record drawings for water and sewer, public and private road 

connections, electric facilities, street lighting, and storm sewer are required to be provided to the 

City before the City will accept maintenance of public facilities. Record drawings shall be 

provided to the City on a flash drive in .PDF and .DWG formats. 

 

6. Contractor shall contact the City of Statesville Construction Inspector (Billy Setzer at 

bsetzer@statesvillenc.net) for an inspection prior to pouring any driveways, ADA Ramps, or 

Sidewalks. 

 

7. ADA Facilities shall be installed in compliance with the current ADA Code. Should there be 

discrepancies between the approved plans, the current ADA Code, and actual field conditions, 

the contractor shall contact the design engineer immediately. Any modifications to the approved 

plans for any ADA Facilities modifications shall be reflected on the record drawings. 

 

8. No combustible material shall be brought on site until streets, street signs, fire water supply 

system has been installed, inspected, and accepted by the Fire Marshall’s Office. Contact 

Statesville Fire Marshal’s Office with any questions or inspection requests. 
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Public Works Plan Checklist 

ALL PLAN SHEETS 

______ Graphic Scale Bar 

______ North Arrow 

______ Licensed Professional Seal, Signature, and Date (Date should match the date on the Plan) 

______ Contour Labels (if applicable) 

______ Parcel Lines, Property Boundaries, Right of Way Lines, Easements, Setbacks, Buffers 

______ Street Labels for Existing and Proposed Roads. Labels should include: 

• Street Name 

• Party Responsible for Street Maintenance (City of Statesville, NCDOT, Private) 

• Roadway Classification. Classifications are: (City of Statesville Streets: Collector, Sub-Collector, Local, Minor. NCDOT 

Roads: Interstate, Other Freeway, Other Principal Arterial, Minor Arterial, Major Collector, Minor Collector, Local) 

• Roadway Right of Way Width Label (Please reference the Statesville Mobility and Development Plan for Additional Right of 

Way and Street Improvement Requirements) 

______ Curb and Gutter Labels for Existing and Proposed Roads. Labels should include: 

• Curb Type (For Example: 2’6” Curb and Gutter, Vertical Curb, etc) 

• Curb Material (For Example: Concrete, Asphalt, etc.) 

______ Planting Strip Labels for Existing and Proposed Roads. Labels shall include: 

• Planting Strip Width (Measured from Back of Curb) 

______ Sidewalk Labels for Existing and Proposed Roads. Labels shall include: 

• Sidewalk Width 

• Sidewalk Material 

 

COVER SHEET  

______ Standard Public Works Notes (Available on the City of Statesville Engineering Website) 

______ Sheet List Table 

______ Approved Rezoning Petition Case Number (if applicable, please include the approved rezoning plan in the plan set for 

reference) 

 

NEW ROADWAY PLAN AND PROFILE SHEETS 

PROFILE 

______ Proposed Road Centerline Profile Grades 

______ Vertical Curve Data. Labels should include at a minimum: 

• K Value 

• Vertical Curve Length 

______ Station and Elevation Labels for Intersecting Streets and Non-Residential Driveways 

 

PLAN 

______ Centerline Radii. Minimums per City of Statesville Street Specs 

______ Edge of Pavement to Edge of Pavement Dimension 

______ Cul-de-sac lengths (Maximum Cul-de-sac length is 1,000’ per City of Statesville Street Specs) 

______ Cul-de-sac drawn to match City Detail for Pavement Radius and Right of Way Radius 

______ Block Lengths 

______ Turn Arounds shown at Dead Ends 

 

INTERSECTIONS 

______ Separation Distance of Connections to Arterial Streets 

______ Intersection Angles (measured at the Road Centerlines) 

______ Curb Radii 

______ Grades approaching Intersections (per City of Statesville Street Specifications) 

 

INTERSECTION SIGHT DISTANCE 

______ Show all above grade features (buildings, signs, backflow preventers, landscaping, etc.) 

______ Existing and Proposed Contours and Contour Labels 

______ Intersection Sight Distance shall be shown per City of Statesville Street Specifications 

 

PEDESTRAIN & ADA IMPROVEMENTS 

______ Accessible Means of Egress per NC Building Code Section 1009.2 and Section 1104. 

______ Accessible Parking Facilities in accordance with the 2010 ADA Code (Slopes, Widths, Signage, Materials, etc.) 

______ Accessible Path to Dumpster Enclosure(s), Mailbox Cluster(s), other “facilities” as defined by the 2010 ADA Code 
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PE CERTIFICATIONS 

______ If the Project/Subdivision is creating New Roads, the appropriate Certification is the “PE Certification (Subdivisions & 

Streets)” that can be found here: 

https://www.statesvillenc.net/UserFiles/Servers/Server_9409707/File/DEPARTMENTS/Public%20Works/Engineering/2022-

12-12%20-%20PE%20Certification%20(for%20Subdivision%20and%20Streets).pdf  

______ If the Project is creating Public Improvements not associated with creating New Roads, the appropriate Certification is the 

“Public Improvements Checklist” that can be found here: 

https://www.statesvillenc.net/UserFiles/Servers/Server_9409707/File/DEPARTMENTS/Public%20Works/Engineering/2022-

12-12%20-

%20Public%20Improvements%20Checklist%20(for%20Road%20Improvements%20not%20in%20a%20New%20Subdivisio

n.pdf  

 

BONDING AND CLOSEOUT REQUIREMENTS 

______ The Construction Performance Bond in accordance with Appendix A Section 2.03.E.8.d is required when recording occurs 

before completion of the Public Improvements. Construction Performance Bond is released in accordance with Appendix A 

Section 2.03.E.8.j (upon acceptance of Public Improvements) 

______ In order for Public Improvements to be accepted by the City: 

• As Built Drawings and Documentation shall be provided in .PDF and .DWG Format 

• The appropriate PE Certification has been certified and provided 

• The Maintenance Bond in accordance with Appendix A Section 2.03.E.8.e is provided 

______ The Maintenance Bond in accordance with Appendix A Section 2.03.E.8.e is required at the time the Public Improvements 

are accepted by the City and shall remain in place for a period of 1 Year. Maintenance Bond is released after Final Inspection 

and acceptance in accordance with the Appendix A Section 2.03.E.8.g, Appendix A Section 2.03.E.8.h, and Appendix A 

Section 2.03.E.8.i. 

______ Bonding Requirements for Multi-Phase Development is outlined in Appendix A Section 2.03.E.8.f 
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PE Certification for Subdivisions and Streets 03/2023 

 

 

 

 

 

 

 

 

 

PE Certification for Subdivisions and Streets 
City of Statesville, North Carolina 

 

Date  

 

Subdivision Name                                                                                        Phase: 

                                                                                                                          (if Applicable) 

Entrance from                                                                                     

                             (US, SR, NC Route # and Road Name) 

                                       
Street Names: ________________________________________________________________________________ 

 

            ________________________________________________________________________________ 

 

            ________________________________________________________________________________ 
 

(If only a portion of a street is being certified, the stationing associated with the certified portion shall be listed)                                           

                                      

A final inspection of the streets, storm drainage, sanitary sewer, and water systems for the above 

referenced subdivision has been performed by                                                               I have reviewed the 

inspection data and have determined that the streets have been constructed in accordance with the design 

drawings approved by the City of Statesville on                                              and all subsequent revisions. 

My observations and testing indicate the subgrade, base and pavement has been constructed in accordance 

with the guidelines established by the City of Statesville Street Specifications, as verified by the attached 

test results and Public Improvements Checklist. 

 

Please note that this approval is only for the construction.  Once the development has achieved 80% 

housing density, a request for the street(s) to be added to the City’s Maintenance program can be 

requested.  The request shall be from the entity currently responsible for maintenance of all elements 

within the public rights of way, and is subject to Council approval.     

                                                              

Name                                                              

 

                   Signature 
                                                                                                                                                                                                                                                               
 

 
NC PE# 

 

 

Received by City Office 
       (Name, Date) 

 

 

         

(seal)   

 
 

   P. O. Box 1111, Statesville, NC  28687-1111 

 

Public Works Director/City Engineer 704 878-3552 

Assistant Public Works Director  704 761-2381 

Office Manager   704 878-3562 
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PE Certification for Subdivisions and Streets – Checklist 03/2023 

 

 

 

 

 

 
 

Public Improvements Checklist 
City of Statesville, North Carolina 

 

Project Name                                                                                                    Phase: 

                                                                                                                          (if Applicable) 

Street Name(s): _______________________________________________________________________________ 

 
TYPICAL SECTION 

 

              - Roadway has been constructed per the approved plan 

              - Curb and Gutter have been constructed per the approved plan           

              - Subdivision Construction meets current ADA standards 

 

ROADWAY CONSTRUCTION 

 

              - Sub-grade density tested at a minimum of one location every 1000’ for any section up to 28’           

 wide. One test every 300 Sq. Yds. if section is over 28’ wide. (data included) (Nuclear gauge is not 

acceptable for subgrade).  All sub-grade tests (top 8” of compacted material) shall be a minimum of 100% 

compaction. 

 - Sub-grade has been proof rolled over the entire section, including under Curb and Gutter (pass/fail data & 

remarks included)             

              - Stone depth verified at one location per station (data included) (minimum platted depth must be  

                achieved over the entire roadway section) 

- Stone density verified by volumetric meter at a minimum of 100% or nuclear gauge at a minimum of 

98% compaction with one location every 1000’ for any section up to 28’ wide.  One test every 300 Sq. 

Yds. If section is over 28’ wide. (data included) 

- Stone base has been proof rolled over the entire section, including under Curb and Gutter (pass/fail data & 

remarks included) 

 

 PAVEMENT PLACEMENT 

 

              - Verify asphalt placement temperature 

 - Verify asphalt depth (minimum platted depth achieved and verified over entire roadway   section using      

core samples taken at a minimum of one every 2000’ or fraction thereof per day- data /reports included) 

- Core Samples or nuclear gauge taken to verify density, minimum of one every 2000’ or fraction thereof 

per day. (data/reports included) 

 

DRAINAGE FACILITIES 

 

              - Approved materials have been used 

              - Pipes have been installed with proper cover and slope             

              - Pipes sizes are correct (as platted) 

 

SEEDING 

              - Seeding has been performed (YES/NO)  

 

Name    __________________________ 
 

Signature __________________________ 

 

NC PE#  __________________________  

 
 

Public Works Director/City Engineer 704 878-3552 

Assistant Public Works Director  704 761-2381 

Office Manager   704 878-3562 

 

 
 

 
 

 

 
 

 

 
 

 

 
(seal) 
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