CS-UT-252


CONSTRUCTION SPECIFICATION
CS-UT-252  CONDUITS AND PIPELINES

1
SCOPE
The work shall consist of furnishing and placing circular, arched or elliptical pipe and necessary appurtenances.

2
MATERIALS
Pipe and fittings shall conform to the requirements of the applicable NRCS Material Specifications listed below, for the type and grade of material being used.  Where connecting bands are used, they shall withstand the internal pressure of the installation without leakage. 

All pipe sizes and classes shall be as shown on the drawings. Any change shall be approved by the engineer/technician prior to the purchase of the pipe. 

3
MATERIAL HANDLING
The material shall be delivered and handled in a manner that will not damage, or reduce its strength, or damage the coating.  All special handling requirements of the manufacturer shall be adhered to.  When handling and placing coated or plastic pipe, care shall be taken to prevent damage resulting from metal surfaces or rocks. Care shall be exercised while handling the pipe during cold weather.  Pipe that is mishandled shall be fully inspected for damage and cracks. Damaged pipe shall not be used.  All fitting and couplers shall equal or exceed the pressure rating of the pipe with which they will be used.  They shall be made of material that is recommended by the manufacturer for use with the pipe.  
4
LAYING AND BEDDING
Unless otherwise specified, the pipe shall be installed in accordance with the manufacturer’s recommendations.  The pipe shall be laid with bells or the outside laps of circumferential joints pointing upstream.

Soil material, fine gravel or coarse gravel specified as bedding material shall be durable, non-compressible and be within the grading limits of the Unified Soil Classification System, USCS.  The ASTM specifications for classifying soils are:  ASTM D-2487, Classification of Soils for Engineering Purposes, and ASTM D-2488, Standard Practice for Description and Identification of Soils (Visual Manual Procedure).

The following table lists some general properties of materials suitable for bedding.  Gradation is unique for each soil in the USCS.  The bedding requirements are site specific and shall be shown on the drawings using an identification symbol of the USCS.

	
	
	S.G.
	Size

	Material
	USCS
	(Min.)
	(Max.)

	
	
	
	

	Soil
	SW,SP,SM,SC,ML,CL
	1.75
	#10 Sieve

	Fine Gravel
	SW,SP,SM,SC
	2.00
	3/4-inch

	Coarse Gravel
	GW,GP,GM,GC
	2.40
	3-inch

	
	SW,SP,SM,SC
	
	


Installation of the pipe shall be in accordance with Utah NRCS Construction Specification CS-UT-201, and hand compacted around the pipe to the depth of cover as stated on the drawings.
Installation of HDPE Pipe, which is ripped in, shall be in accordance with Utah NRCS Construction Specification CS-UT-272.  

Perforated pipe shall be laid with the perforations down and oriented symmetrically about a vertical center line.  Perforations shall be clear of any obstructions at the time the pipe is laid.

Elliptical pipe and pipe with elliptical or quadrant reinforcement shall be laid so that the vertical axis, as indicated by markings on the pipe, is in the vertical position.

During backfilling, the pipe shall be anchored to prevent separation from the bedding.  The pipe shall be laid so the pipeline barrel is uniformly supported, which may require special excavation for bells and/or couplings.

All tees, reducers, elbows, valves, end of lines shall be thurst blocked. The deflection of the pipe between joints shall not exceed 1 degree or 4 inches. 

Exposed PVC pipe or pipe installed without UV protections must be painted or otherwise protected.  

5
STRUTTING
When required, struts or horizontal support ties shall be installed as specified on the drawings.  Struts and ties shall remain in place until the backfill has been placed to a height of 5 feet above the top of the pipe, or has been completed if the finished height is less.

6
JOINTS
Pipe joints shall conform to the details prescribed by the manufacturer and shown on the drawings.  Pipe joints shall be sound and watertight at the pressure specified on the drawings.  The joints shall be made in a manner so that the inside of the pipe is free from obstructions. 
When bell type joints with gaskets are used, the two pipes shall be inserted to the proper markings shown on the pipe.
7
COATINGS

All coatings shall be inspected after final placement and just prior to backfill.  Any pinholes and/or damage shall be repaired with a material that is recommended by the manufacturer.

8 
NRCS MATERIAL SPECIFICATIONS  

A. CONCRETE PIPE
NON-REINFORCED PIPE
The American Society of Testing Materials, ASTM, specifications applicable for concrete pipe are:

a.
Irrigation pipe.  The pipe with rubber gasket joints shall conform to the requirements of ASTM C-505.

b.
Irrigation or drainage pipe.  The pipe with mortar joints shall conform to the requirements of ASTM C-118.

c.
Drain tile.  The pipe shall conform to the requirements of ASTM C-412.  

d.
Perforated pipe.  The pipe shall conform to the requirements of ASTM C-444.

e.
Culvert pipe.  The pipe shall conform to the requirements of ASTM C-14 for the class of pipe specified on the drawing.



REINFORCED PIPE
a.
Round pipe.  Round reinforced concrete culvert pipe shall conform to the requirements of ASTM C-76, C-361 or C-655 for the class of pipe specified on the drawing.

b.
Arch pipe.  Reinforced concrete arch culvert pipe shall conform to the requirements of ASTM C-506 for the class of pipe specified on the drawing.

c.
Elliptical Pipe.  Reinforced concrete elliptical culvert pipe shall conform to the requirements of ASTM C-507 for the class of pipe specified on the drawing.



RUBBER GASKET JOINTS
When rubber gasket joints are specified, the joints and gaskets shall conform to the requirements of ASTM C-443.

B. CORRUGATED METAL PIPE 

Corrugated metal pipe and fittings shall conform to the requirements of the applicable Specification for the specified classes and shapes of pipe, as listed:



Corrugated steel pipe

AASHTO M-36






Federal Specification WW-P-403



Corrugated aluminum pipe
AASHTO M-196






Federal Specification WW-P-405

The additional requirements apply for riveted seams:

a. Unless otherwise specified, circumferential shop riveted seams shall have a maximum rivet spacing of 6 inches, except that 6 rivets will be sufficient for 12-inch diameter pipe.

b. When close riveted pipe is specified:  (1) the pipe shall be fabricated so that the rivet spacing in the circumferential seams shall not exceed 3 inches, except that 12 rivets will be longitudinal seams that will be covered by the coupling bands the rivets shall have finished flat heads or the rivets and holes shall be omitted and the seams shall be connected by welding to provide a minimum of obstruction to the seating of the coupling bands.

c. Double riveting or double spot welding for corrugated steel pipe less than 42 inches in diameter, or corrugated aluminum pipe less than 30 inches in diameter may be required. When double riveting or double spot welding is specified, the riveting or welding shall be done in the manner specified for pipe 42 inches or greater in diameter.



COATINGS

Coatings shall conform to the requirements of Federal Specification WW-P-402, or WW-P-405, or AASHTO M-190 for the specified material and type of coating.
C. PLASTIC PIPE
The pipe shall conform to American Society of Testing Material Specification, ASTM or Natural Resources Conservation Service (NRCS) standard applicable for the manufacture of this pipe.

	Material
	SDR1
	SCH 40 & 80
	PIP2

	
	NRCS or ASTM
	ASTM
	NRCS

	Acrylonitrile-Butadiene- Styrene, ABS
	D-2282
430-DD
430-EE
	D-1527
	430-DD
430-EE

	Polyethylene, PE
	D-2239
D-3035
430-DD
430-EE
	D-2104
D-2247
	

	High Density Polyethylene, HDPE
	PE-3608
PE-4710
D-3350
	
	

	Polyvinyl Chloride, PVC
	D-2241
430-DD
430-EE
	D-1785
	430-DD
430-EE


*For pipelines conveying potable water, the material also requires approval of the National        Sanitary  Foundation, NSF.  

1  SDR, Standard Dimension Ratio

2 PIP, Plastic Irrigation Pipe



FITTINGS

The fittings shall be of a material, size and pressure rating compatible with the pipe materials and withstand a working pressure equal to or greater than the pipe.


JOINTS

a.
Solvent welding of joints shall be in accordance with the recommendation of the pipe manufacturer.

b.
Rubber gasket joints and the gasket material shall conform to ASTM D-3139.

c.   All joints and connections shall withstand a working pressure equal to or greater than the pipe.

HDPE JOINTS 

Pipe joints shall conform to the details prescribed by the manufacturer and shown on the drawings.  Pipe joints shall be sound and watertight at the pressure specified on the drawings.  The joints shall be made in a manner so that the inside of the pipe is free from obstructions.  Threaded joints on HDPE pipe are not acceptable.  Only the following types of joints are approved by the NRCS.

Joints can be made in three different ways: Heat fusion, Electrofusion and mechanical connectors.

1. Heat fusion joints are accomplished in three types: Butt, Saddle and Socket fusion.

a. Butt fusion
 is very common and economical.  All joints made with this method shall be done with a butt fusion machine for the size of pipe being used.  The procedures to follow for performing a butt fusion include:

(1)The ends of the pipes need to be securely fastened in the machine

(2) The pipe ends shall be properly faced or prepared with parallel surfaces

(3) The proper alignment of the pipe profile 

(4) Melt the pipe interfaces in the machine

(5) Join the two profiles together

(6) Hold the pipes under pressure until the fusion is complete

b. Saddle fusion is performed by heating the outside of the pipe and the matching surface of the fitting and pressing both surfaces together for the fusion process.  Saddle fusion is only permitted with the proper mechanical assist tools.  The procedures to follow for the saddle fusion are similar to that of the butt fusion procedures.  Note that the proper heater adapters and saddle fusion machines are required.

c. Socket fusion is accomplished by heating the inside of a fitting and the outside of the pipe.  The fitting should be the proper size for the size of pipe being fused to it.  Use the proper heater attachments to ensure that the material is heated to the proper temperature.  Insert the pipe end into the fitting while there are both heated and apply the proper pressure until the fusion is complete.  It is important during this procedure that the pipe is not twisted inside the fitting to make the connection.

2. Electrofusion is accomplished by putting a fitting around the pipe and using a machine to apply an electric current in the area that needs to be fused together.  The pipe shall be cleaned and clamped in the fitting and the proper machine to apply the electric current used.
3. Mechanical compression fittings must be made out of material with the proper burst strength and life expectancy of the installed HDPE pipe.  NRCS will only accept mechanical fittings that prevent pipe pull out.

D. STEEL PIPE 

Steel pipe shall conform to the requirements of the applicable American Society of Testing Material, ASTM specification listed below for the kind of pipe and the type, weight, grade, and finish specified:

ASTM Specifications

Welded and seamless steel pipe 

A-53 or A-120
(Standard Pipe)

Electric-resistance-welded pipe


A-135
(30-inch and under)

Arc-welded pipe 




A-139
(4-inch and over)

Arc-welded steel plate pipe



A-134
(16-inch and over)

AWWA Standard

Fabricated electrically welded



C-200
steel water pipe

Mill-type steel water pipe



C-200



FITTINGS
Fittings shall conform to the requirements of Federal Specification WW-P-521 for the types and kinds specified.

E. CORRUGATED POLYETHYLENE PIPE

The manufacturer of corrugated polyethylene pipe shall be governed by the American Association of State Highway and Transportation Officials, AASHTO.

The pipe shall comply with the requirements for test methods, dimensions and markings in AASHTO specification M-294-S.  The pipe and fittings shall be made from PE compounds which conform with the requirements of cell class 324420C as defined and described in ASTM D-3350.

F. ABOVE GROUND, MULTI-OUTLET PIPE- GATED PIPE

A. MATERIAL

Rigid pipe shall be aluminum or plastic material certified for above ground use.  Rigid pipe and appurtenances shall be furnished with a coupling system that is interchangeable with the selected pipe material.  
Rubber gaskets shall be according to the manufacturer’s standard design dimensions and tolerances for the pipe material selected.  

Minimum wall thickness for aluminum gated pipe shall be 0.050 inches for 6 through 10 inches in diameter and 0.058 for 12 inch diameter pipe.  Corrosion protection shall be provided for aluminum pipe when:

· Conveying water with a copper content exceeding 0.02 ppm

· In contact with soil having a resistivity of less than 500 ohm-cm

· In contact with soil having a pH less than 4 or greater than 9

Minimum wall thickness of rigid PVC pipe shall be 0.120 inches.  The pressure rating of the pipe shall be 22 p.s.i. or greater, prior to gate installation.  

Minimum wall thickness of lay-flat polyethylene pipe shall be 6 mil (0.006 inches)

9 
ITEMS OF WORK AND CONSTRUCTION DETAILS FOR THIS PROJECT
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