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WHEEL STOP

WHEEL STOP

4"

2"

4" 4"

2"

4"

STALL SIDE

BLUE ON H.C.

BLUE ON H.C.

STALL SIDE

EDGE OF PAVEMENT

H.C. PARKING SIGN

WHITE

WHITE

4" WHITE STRIPES

NOT TO SCALE

NOT TO SCALE

A

A

CASTING FLANGE

EXTENSION OR STACK

MORTAR

BRICK

HEAVY DUTY LID

SEE SD-14B

2" ASPHALT

4" BASE

CASTING

MORTAR OVER FLANGE

1" MORTAR

2" STANDARD BRICK

WATER VALVE BOX EXTENSION AND

CASTING CENTERED OVER VALVE NUT

SEWER CLEAN-OUT CASTING

CENTERED OVER STACK

FOR CASTING DETAILS

SEE SD-14

NOTES:

*THIS INSTALLATION REQUIRED WHEN VALVE BOXES AND CLEAN-OUTS

ARE LOCATED IN PRESENT OR FUTURE PAVED AREAS.

*PRIOR TO SETTING CASTINGS, NEW INSTALLATIONS WILL REQUIRE

95% COMPACTION OR BACKFILL IN 6" LIFTS.

2" MORTAR

SD 15-02

NOT TO SCALE

Approved Construction Plan

Name Date

Planning

Traffic

Fire

CFPUA  _____________________________________________

Date:____________ Permit #___________________

Signed: ____________________________________

APPROVED STORMWATER MANAGEMENT PLAN

Public Services Engineering Division

EXPANSION JOINT

AT 30' INTERVALS(TYP)

3

0

'

5

'

1" SCORE(TYP)

PLAZA AREA

4
"

5'

STANDARD SIDEWALK DETAIL

SD 8-15

NOT TO SCALE

4000 PSI @ 28 DAYS

SEE NOTE 3

6"

6"

SEE NOTE 5

RISER SECTION

8"

AS NEEDED

6'

12" TYP

6"

See Note 7

See Note 6

ADD'L REINFORCEMENT

ADJUST TO GRADE

FRAMES & GRATES
AS SPECIFIED

AS REQUIRED

6"

AS SHOWN ON PLANS

@ OPENING

CONCRETE JUNCTION BOX

#4 @ 6" OCEW (Min)

1.  Precast Concrete Structures Shall Be In Accordance

General Notes: Precast Catch Basins

2.  Concrete Compressive Strength Shall Be 4000 PSI

3.  Reinforcing Steel Shall Be Of Deformed Steel Bars

4.  Reinforcing Steel Design Shall Be According To

5.  Steps Required On Structures Over 42" Deep Shall Be

6.  Section Joints Shall Be Sealed With Butyl Rubber

7.  Pipe Connections Shall Be Sealed With Approved

8.  Lift Holes Shall Be Located As Required For Handling

   With NCDOT Section 1077 For "Precast Concrete Units"

   Of The Most Recent "Standards Specifications For

   Roads And Structures" And ASTM-C-913 For "Reinforced

   Concrete Water And Wastewater Structures".

   Minimum And Shall Meet The Requirements As Specified

   In NCDOT Section 1077.

   Conforming To The Requirments Of ASTM-A-615,

   Grade 60, Or Welded Wire Fabric Conforming To The

   Requirement Of ASTM-A-82 Or Both.

   C-890-78 For H-20-44 Loading.

   Of Steel Reinforced Copolymer Polypropylene Plastic.

   Sealant Or NCDOT Approved Mortar At The Option

   Of The Contractor.

   Mortar.  NCDOT Approved Brick May Be Used In

   Conjuction With Mortar At The Contractors Option. 

   And Sealed After Installation With NCDOT Approved Mortar. 

NOT TO SCALE
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8" BRICK WALLS
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0.625"

1'-6"

8"

4"

PVMT.

SECTION "B-B"

NOTE:

1. 4" DEEP X 8" WIDE CONCRETE COPING

ALL AROUND BASIN CASTING.

2. ALL CONCRETE TO BE CLASS "A"

3. FOR CASTING DETAIL SEE SD 2-16 
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CURB & GUTTER

CASTING

CATCH BASIN

1
'

SD 2-01

NOT TO SCALE

PLAN

CATCH BASIN GRATE FOR PRE-CAST

SD 2-20

AS SHOWN ON PLANS
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ALUMINUM PIPE - PLAN VIEW

SCALE: 1" = 30'

ALUMINUM PIPE - FITTING DETAILS

SCALE: 1" = 10'

CORRUGATED ALUMINUM ALLOY PIPE WITH CORRUGATED ALUMINUM
PIPE FITTINGS

SPECIFICATIONS

1.0 SCOPE:

This specification covers the furnishing and installation of Corrugated Aluminum pipe, and corrugated aluminum
pipe fittings.

2.0 MANUFACTURER:

The manufacturer shall have had experience with at least 10 successful projects supplying and fabricating the
corrugated aluminum pipe or arch pipe on NCDOT projects.

3.0 PIPE MATERIAL:

A) All the aluminum material used in the pipe shall be manufactured to conform to the current AASHTO M196

B) All pipe and arch pipe shall have helical lock seams with external seam staking and annular rerolled ends.
C) The pipe and arch pipe shall be formed from an aluminum alclad coil and conform to the current AASHTO

M197 (and ASTM B744) material specification. The coil shall be the aluminum alloy 3004-H32 with 7072
alcladding.

D) All aluminum pipe and arch pipe shall meet the gage requirements of NCDOT standard specifications and
where indicated on plan drawings for each project.

4.0 PIPE JOINTS:
      A) All connecting bands shall be 5C, one-foot wide annular bands with
           Aluminum Bar Bolt and Strap connectors welded to the band.
      B) 1 foot wide x 3/8-inch thick closed cell continuous neoprene gaskets
           shall be required at each pipe joint.
      C) Each joint shall be wrapped with geotextile fabric prior to backfill to
           prevent soil infiltration.

5.0 FITTINGS:

Corrugated aluminum pipe fittings shall be constructed of the gauge aluminum indicated on plans. The material
and method of placing shall conform to the standards for corrugated aluminum pipe as stated elsewhere in these
specifications.

Pipe joints shall be sufficiently distant from a welded joint that there is no interference between the coupling and
the welded joint

The Contractor shall provide detailed shop drawing for approval by Engineer prior to production.

All fabrication shall meet generally accepted practice for good workmanship. The contractor is to notify the
Engineer 48 hours prior of delivery of the fittings so that the Engineer may inspect the fittings upon delivery.

6.0 BEDDING:

The bed should be constructed to uniform line and grade to avoid distortions that may create undesirable stresses in
the pipe. The bed shall be free of rock formations, protruding stones, roots and other foreign matter that may cause
unequal settlement. It is recommended that the bedding be a stable, well graded granular material.

7.0 INSTALLATION:

A) The pipe and fittings shall be installed in accordance with the plans and installation specifications and ASTM
B788.

B) A manufactures representative will be required for technical assistance with any assembly, installation, and
backfilling of aluminum pipe and fittings.

8.0 INSULATION:

Corrugated aluminum pipe shall be insulated from dissimilar metals by concrete or neoprene rubber barrier.

9.0 BACKFILL:

The backfill material should be free of rocks, frozen lumps and foreign matter that could cause hard spots or
decompose to create voids. Backfill material should be a well graded, granular material that meets the

Each lift shall be compacted to a minimum of 90 percent density per (AASHTO T180).

12 GAUGE (.109") 12 GAUGE (.109")12 GAUGE (.109")54 INCH 2 FEET

48 INCH 12 GAUGE (.109") 12 GAUGE (.109") 12 GAUGE (.109") 2 FEET

12 GAUGE (.109") 12 GAUGE (.109") 12 GAUGE (.109") 2 FEET42 INCH

36 INCH
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12 INCH
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14 GAUGE (.079")

16 GAUGE (.064")

16 GAUGE (.064")
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16 GAUGE (.064")

N/A
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N/A

N/A
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12 GAUGE (.109") 12 GAUGE (.109")
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10 GAUGE (.138")
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8 GAUGE (.168")
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DIAMETER 2 2/3" X 1/2" 3" X 1" 5" X 1"

MINIMUM

COVER

REQUIREMENTS FOR CORRUGATED STEEL PIPE

GAUGE / THICKNESS

CORRUGATIONS

NOTES:

1. ALL CORRUGATED STEEL PIPE SHALL BE GALVANIZED AND FULLY BITUMINOUS COATED

AND INVERT PAVED.

2. ALL CORRUGATED STEEL PIPE GREATER THAN 60 INCHES IN DIAMETER SHALL BE

FULLY PAVED (SMOOTH FLOW).

3. CORRUGATED STEEL PIPE SHALL NOT BE USED FOR SIZES LESS THAN 60 INCHES

EXCEPT BY PERMISSION OF THE CITY ENGINEER.

4. ARCH PIPE SHALL GENERALLY BE THE SAME GAUGE REQUIRED FOR THE EQUIVALENT

ROUND PIPE.

5. ALL CORRUGATED STEEL PIPE WITH COVER GREATER THAN 25 FEET SHALL BE 

REVIEWED AND EVALUATED TO DETERMINE THE REQUIRED THICKNESS.

REQUIREMENTS FOR CORRUGATED 

STEEL PIPE GAUGE/THICKNESS

SD 2-13

GENERAL NOTES

1. ALL CORRUGATED METAL PIPE (CMP) SHALL BE MANUFACTURED IN ACCORDANCE
WITH THE APPROPRIATE ASTM SPECIFICATIONS. CORRUGATED METAL PIPE SHALL BE
GALVANIZED (ZINC  COATED) IN ACCORDANCE WITH ASTM A-760 AND AASHTO M-36
LATEST REVISIONS AND SHALL BE FULLY BITUMINOUS COATED.

2. INVERT OF PIPE SHALL HAVE A PAVED BITUMINOUS CONCRETE. THE PAVEMENT SHALL
EXTEND ACROSS THE ENTIRE INVERT.

3. CORRUGATED METAL PIPE JOINTS, FITTINGS, AND BANDS SHALL BE MANUFACTURED,
COATED, AND INSTALLED AS SPECIFIED BY THE PIPE MANUFACTURER. THE JOINTS, BANDS
AND FITTINGS SHALL RECEIVE THE SAME COATINGS AS THE PIPE AND SHALL BE
DESIGNED AND INSTALLED TO MINIMIZE INFILTRATION. TO ACCOMADTAE THE
COORIGATED BANDS, HELICALLY CORRUGATED PIPE SHALL BE REROLLED AT THE ENDS
TO PROVIDE TWO ANNULAR CORRUGATIONS. THE INNER CORRUGATIONS SHALL
ACCOMADATE TWO CLOSED CELL NEOPRENE O-RING GASKETS. OTHER METHODS OF
PROVIDING A WATER TIGHT JOINT SHALL BE SUBMITTED TO THE CITY ENGINEER FOR
REVIEW AND APPROVAL.

4. THE PIPE AND ALL FITTINGS AND APPARATUS SHALL COMPLIE WITH THE TECHNICAL
SPECIFICATIONS LISTED BELOW.

5. THIS SHEET TO BE USED WITH SHEET C3 - GRADING FROM THE COW APPROVED
DRAWING SET FOR THIS PROJECT.

6. BACK FILL MATERIAL SHALL BE CLEAN WELL GRADED MATERIAL FREE OF ORGANICS.
IF ON-SITE FILL MATERIAL IS USED THE CONTRACTOR SHALL EMPLOY A GEO-TECH TO
PERFORM SOIL TESTING FOR pH. THE pH RANGE SHALL BE IN THE RANGE OF 5 TO 9.
RESULTS OF THIS TESTING SHALL BE PROVIDED TO THE ENGINEER PRIOR TO FINAL
CERTIFICATION.

C

L

SECTION

CMP

MINIMUM LIMITS OF

MINIMUM LIMITS

COMPACTED SELECT GRANULAR

D/2 to D

OF COMPACTED

NORMAL ROAD FILL
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CRITICAL BACKFILL ZONE, PROPER COMPACTION MUST BE ACHIEVED

ALL SELECT GRANULAR BACKFILL TO BE PLACED IN A BALANCED FASHION IN THIN LIFTS (6"-8" 

COMPLETE AND REGULAR MONITORING OF THE CSP SHAPE IS NECESSARY DURING ALL 

BACKFILLING OF THE STRUCTURE.

PREVENT EXCESSIVE DISTORTION OF SHAPE AS NECESSARY BY VARYING COMPACTION METHODS

AND EQUIPMENT.

1.

2.

3.

NOTES:

H

NORMAL EMBANKMENT FILL ABOVE

MIN. COVER LEVEL

STRUCTURAL BACKFILL

L
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P
A

C
T

E
D

H

SELECT GRANULAR STRUCTURAL BACKFILL LIMITS.

SMALL TRACTOR (D-4 OR SMALLER) DRAWN EQUIPMENT.

COMPACTED TO REQUIRED DENSITY WITH HAND OPERATED EQUIPMENT OR WITH

INITIAL LIFTS OVER CROWN OF STRUCTURE AS INDICATED BY SHADED AREA TO BE

5.

MINIMUM LIMITS

 NORMAL

ROAD FILL

COMPACTED 

LOOSE TYPICALLY) AND COMPACTED TO 90 PERCENT DENSITY PER AASHTO T-180.

CORRUGATED METAL PIPE

TYPICAL BACKFILL SECTION

D/2 to D

"

D

"

BEDDING

SEE NOTE #5

SEE NOTE

#4

SEE NOTE

#4

BEDDING ZONE SHOULD BE FREE OF DEBRIS.  PLACE BEDDING MATERIAL AT MIN. THICKNESS

EQUAL TO TWICE THE CORRUGATION DEPTH.

THIS WIDTH SHOULD BE EQUAL TO 1/2 DIA. TO ONE DIA. WIDTH TYPICALLY.  GREATER OR LESSER

DISTANCE MAY BE REQUIRED.  DISTANCE DEPENDS ON BEARING LOAD FOR ANY GIVEN LOADING,

STRUCTURE SHAPE AND BACKFILL MATERIAL.  THIS MUST BE EVALUATED BY THE PROJECT ENGINEER

FOR EACH SPECIFIC SITUATION.

4.

EMBANKMENT WIDTH H TO BE SUCH THAT A STABLE EMBANKMENT CAPABLE OF RESISTING SIDE

PRESSURES FROM CSP PIPE-ARCH SHAPE WILL BE MAINTAINED THROUGHOUT THE LIFE OF

INSTALLATION.  THIS WIDTH TO BE DETERMINED BY THE PROJECT ENGINEER.

6.
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