
SECTION 15065
DUCTILE IRON PIPE AND FITTINGS
PART 1 GENERAL

1.01 scope
A. The Contractor shall furnish all labor, materials, equipment and incidentals required and install, finish, and test ductile iron piping and appurtenances as shown on the Drawings and as specified herein. All fittings and appurtenances shall be of the same type and grade of materials as the connecting pipe. All products provided under this section shall conform to current AWWA and ANSI specifications as appropriate to the type of pipe and appurtenance specified.
1.02 RELATED WORK

A.
Refer to other Division 15 Specifications in particular and the Drawings and Specifications in general.

1.03 references

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only. Unless otherwise noted, the latest version of the listed publications, including revisions, at the time of bid opening shall be used.

B. American Society for Testing and Materials (ASTM).

1. ASTM F593 ‑ Standard Specification for Stainless Steel Bolts, Hex Cap Screws and Studs.

2. ASTM F594 ‑ Standard Specification for Stainless Steel Nuts.

C. American National Standard Institute (ANSI)

1. ANSI B16.1 - Cast Iron Pipe Flanges and Flanged Fittings

2. ANSI/AWWA - C104/A21.4 - American National Standard for Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water

3. ANSI/AWWA - C110/A21.10 - American National Standard for Ductile-Iron and Gray-Iron Fittings, 3-inch through 48-inch, for Water and Other Liquids

4. ANSI/AWWA - C151/A21.51 - American National Standard for Ductile-Iron Pipe, Centrifugally Cast, for Water

5. ANSI/AWWA C-606 Grooved and Shouldered Joints

D. American Water Work Association

1. AWWA C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 

2. AWWA C115 – Flanged Ductile Iron Pipe with Ductile Iron or Gray Iron Threaded Flanges

3. AWWA C150 – Thickness Design of Ductile Iron Pipe

4. AWWA C600 – Installation of Ductile Iron Water Mains and Their Appurtenances

1.04 SUBMITTALS

A. The following shall be submitted in accordance with Section 01300 SUBMITTALS. All submittals shall be in the "English" language with "English" dimensions and units as required. The submittals shall also include but are not limited to the following:

1. Shop Drawings:  Shop drawings shall include piping layouts and schedules, dimensioning, fittings, expansion joints, locations of valves and appurtenances, joint details, wall penetration details, methods and locations of supports, and all other pertinent technical specifications for all piping to be furnished.
Shop drawings shall include all data and information required for the complete piping systems. All dimensions shall be based on the actual equipment to be furnished. Types and locations of pipe hangers and/or supports and expansion joints shall be shown on the piping layouts for each pipe submittal. Coordinate with the pipe support submittals under Section 15140. Not all dimensions will be checked by the Engineer, nor will a detailed review be performed. The Contractor shall be responsible for accurate dimensioning and all field verification of piping systems. 

Drawings shall show critical field dimensions identified by Manufacturer and obtained by the Contractor. All drawings shall show actual pipe lengths, diameters, fittings, and appurtenances. Joint couplings and fittings shall be shown on the drawings and product submittals and shall be specifically identified with the applicable style or series designation. The drawings shall show layouts and dimensions of the piping and pipe supports for the pipe systems.

2. Product Data: The pipe Manufacturer shall submit data including details of construction, extent of shop assembly and a detailed description of installation procedures. The Manufacturer shall submit standard drawings or catalog cuts. The type, thickness, and application procedure of all coatings shall also be included.

Prior to shipment of pipe, submit a certified affidavit of compliance from the pipe Manufacturer stating that the pipe, fittings, gaskets, linings and exterior coatings for this project have been manufactured and tested in accordance AWWA and ASTM standards and requirements specified herein.

3. Test Reports:  The Contractor shall submit performance test reports in booklet form showing all field tests performed to prove compliance with the specified performance criteria, upon completion and testing of the installed piping systems.

1.05 QUALITY ASSURANCE

A. All ductile iron pipe and fittings of each type shall be furnished by a single Manufacturer who is experienced in the manufacture of the items to be furnished; however, it shall not be a requirement that the pipe and fittings be manufactured by the same Manufacturer, provided that the pipe and fittings are compatible in both materials of construction and size. The pipe and fittings shall be designed, constructed, and installed in accordance with the best practices and methods and shall be suitable for the intended service.

B. Inspection of all piping and fittings shall be conducted by the Engineer after delivery on site. All piping shall be subject to rejection at any time on account of failure to meet that, which is outlined in the Contract Documents. Pipe, which has been rejected after delivery, shall be specifically marked for "non-use" and shall be removed from the job site at no additional cost to the Owner or Engineer. The acceptance of Manufacturer's pipe samples prior to shipment shall not be equal to the Engineer's acceptance of all piping delivered to the job site.

1.06 delivery, storage, and handling

A. Materials delivered and placed in storage shall be stored with protection from the weather, excessive humidity variation, excessive temperature variation, dirt, dust and/or other contaminants. Proper protection and care of material before, during, and after installation shall be the Contractor's responsibility. Any material found to be damaged shall be replaced at the Contractor's expense. During installation, piping shall be capped to keep out dirt and other foreign matter.

B. Where possible, store pipe inside and protected from weather. Where necessary to store outside, elevate above grade and enclose with durable, waterproof wrapping. Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by packaging with durable, waterproof wrapping.

C. Care shall be taken in loading, transporting and unloading to prevent injury to the pipe or coatings. Under no circumstances shall the pipe be dropped or skidded against each other. Slings, hooks, or pipe tongs shall be padded and used in such a manner as to prevent damage to the exterior surface or internal lining of the pipe. 

D. Pipe shall not be stacked higher than the limits recommended by its manufacturer. The bottom tier shall be kept off the ground on timbers, rails, or concrete. Stacking shall conform to Manufacturer's recommendations. 

1.07 FIELD MEASUREMENTS
A. The Contractor shall become familiar with all details of the work, verify all dimensions in the field, and shall advise the Engineer of any discrepancy before performing the work. The Contractor shall coordinate with the piping supplier to determine and collect required field dimensions to ensure equipment, piping, and pipe supports are properly manufactured and located in field.

PART 2 PRODUCTS

2.01 materials

A. Ductile Iron Pipe and Fittings  -  DI/1
1. All Ductile Iron Piping shall be Class 53 flanged pipe and fittings for non-buried applications as per AWWA C150/A21.50, AWWA C115/A21.15, and AWWA C110/A21.10 standards. Flanges shall be flat faced and shall conform to the drilling and facing of ASME B16.1 Class 125 unless otherwise noted or as required to connect to valves, tanks, and other appurtenances. The minimum class thickness for flanged pipe shall be Class 53 for sizes up through 54 inches. All flanged pipe joints shall be assembled using gaskets. All piping shall be provided and installed in standard lengths whenever possible. As a minimum, all fittings shall be rated equally to the connecting piping.
2. All Class 53 ductile iron of the same type, style, and duty shall be supplied by a single Manufacturer. All Manufacturers’ named or otherwise shall comply with the Contract Documents. All Class 53 ductile iron piping shall be a product of the following Manufacturer:

a. US. Pipe & Foundry Company Inc.

b. American Cast Iron Pipe Company

c. Engineer Approved Equal
Contractor may elect to use grooved-end pipe and fittings in lieu of flanged pipe and fittings, except where connecting to flanges on equipment or existing piping.  Pipe and fittings with grooved-end joints shall meet all requirements of this section except as noted under “GROOVED-END JOINTS” below.
B. Gaskets

1. All gaskets to conform to ANSI/AWWA C111/A21.11 standards. The Gaskets shall be provided by pipe Manufacturer unless otherwise noted or approved by the Engineer. The gaskets shall be full-face SBR type and provide a positive sealing for all flanged joints. All gaskets shall be a minimum of 1/8 inches thick unless otherwise Specified or shown on the Drawings.

C. Interior Linings

1. Unless otherwise Specified or shown on the Drawings, all interior ductile iron piping shall be provided with a cement-mortar lining. The cement-mortar lined piping shall conform to AWWA C104/A21.4 standards except that two (2) times the standard thickness shall be provided. The cement used shall be Type II and be in accordance with ASTM C 150 standards. Ductile iron piping used for high temperature applications such as low-pressure air piping shall be unlined.

2.02 exterior coatings

A. An exterior coating shall be provided for all ductile iron pipe, fittings, and flanges. Unless otherwise specified or noted on the Drawings, the prime coat shall be factory applied. The top coat shall be field applied. The top coat shall match the color-coding for the material to be handled by the pipe. Match the finish coating color to the current plant color standard as directed by the Engineer and Owner. All prime and finish painting shall be in accordance with Section 09900 "PAINTS & COATINGS. Unless approved in writing by the Engineer the "Finished" coat shall be applied prior to assembly of the pipe in "moist" areas. Bolts shall not be painted with epoxy paint.

B. The pipe shall not be coated at pipe and fitting ends to allow for satisfactory installation of joint connections in the field. The pipe Manufacturer shall provide all necessary coating materials for application at factory supplied uncoated piping locations. All field-applied coatings shall be compatible with and equal to the shop applied coating. All flange bearing surfaces shall be left uncoated. Stainless steel fasteners shall not be coated.
C. Field repair of damaged pipe coatings shall only be conducted with prior written approval of the Engineer. If the Engineer deems the coating damage to be beyond repair, all damaged piping shall be replaced at no additional cost to the Owner or the Engineer.

2.03 flange nuts and bolts

A. Unless otherwise specified or indicated on the Drawings, all nuts, bolts, washers and other fastening devices shall be of 304 stainless steel. Threads shall be coated with mineral oil or other anti-seize compound. Bolts shall be square-headed machine bolts with hexagonal nuts in accordance with ANSI B18.2 standards. All threads shall conform to ANSI B1.1 standards. The bolts shall be of an adequate length such that they protrude through the nut following tightening. The bolt protrusion shall not exceed 1/2 inch. Where required, all carbon steel nuts, bolts, and studs shall be grade B and be in accordance with ASTM A 307 standards.
2.04 pipe markings

A. All ductile iron pipe and fittings as specified in this section shall be permanently marked with the Manufacturer, Date of Manufacture, Size, Type, Class/Wall Thickness, and Standard Produced to (ASTM, AWWA, ANSI, etc.).

2.05 non standard fittings

A. Fittings with non-standard dimensions shall only be allowed with prior written approval of the Engineer. Unless approved in writing be the Engineer, all non-standard fittings shall meet the specification requirements for standard fittings and be of the same thickness and diameter. Laterals or reducing elbows not meeting the requirements of ANSI A21.10 standards shall meet the requirements of ANSI B16.1 - Class 125.

2.06 joint bracing

A. The Contractor shall provide joint bracing as shown on the Drawings and as required to prevent piping from being pulled apart when under pressure. If used, all bridles and tie rods shall be a minimum of 3/4 inches in diameter except when they replace flange bolts of a smaller size. If replacing flange bolts of a smaller size, the bridles shall be fitted with a nut on each side of the pair of flanges.

B. All pipe, which requires joint bracing, shall be provided with Engineer approved lugs/hooks cast integrally for use with pipe clamps, tie rods, or bridles. All pipe clamps, tie rods, and bridles shall be provided with the same coating as the piping system for interior applications. Buried applications shall be provided with a bituminous coating system. If required, the coating system shall be applied prior to assembly.

2.07 filler flanges

A. Filler flanges and beveled filler flanges shall be furnished and installed as specified and as required by the Drawings or as approved by the Engineer. Filler flanges and beveled filler flanges shall be furnished, faced, and drilled complete with extra length bolts. Beveled filler flanges shall be equal to Clow Fig. F-1986 or Engineer Approved Equal. Filler flanges and/or beveled filler flanges shall be installed only where shown on the Drawings or approved by the Engineer.

2.08 grooved end joints

A. Grooved-end joints, including pipe grooves, grooved end couplings, and grooved end fittings shall conform to ANSI/AWWA C-606 standards. Coupling gaskets shall be designed to seal on the specific pipe material, and shall be suitable for wastewater service at temperatures up to 180 degrees F. Coupling housings shall be cast ductile iron. Bolts and nuts shall be stainless steel, either 304 or 316 grade depending on the area. Couplings shall have a minimum pressure rating of 250 psi. Grooved end joints shall only be used as shown on the Drawings, or as approved in writing by the Engineer.
B. Grooved-end joints shall have rigid-type couplings (QuickVic Rigid Coupling by Victualic or Engineer Approved Equal).
2.09 pipe labels

A. All piping shall be labeled. A flow direction arrow shall follow the label. The labels shall meet or exceed ASME A13.1 and ANSI standards. The labels shall be suitable for a pipe temperature range of - 40 degrees F to 175 degrees F. The pipes shall be labeled according to the fluid carried. The labels shall match the existing fluid designations of the treatment facility.

B. The Contractor shall confirm the naming and abbreviation convention with the Owner and Engineer prior ordering labels. All pipe labels shall be installed on the exterior surface of pipe insulation and/or insulation jacketing.
PART 3 EXECUTION

3.01 stacking and unloading

A. All piping shall be stacked in accordance with the limits recommended by its Manufacturer. The bottom row of the piping stack shall be elevated from the ground surface. The piping shall be supported off the ground through the use on timbers, rails, or concrete as recommended by the piping Manufacturer.

B. The Contractor shall unload all piping in strict accordance with the Manufacturer's recommendations. The Contractor shall take care so as not to damage the pipe during unloading. The Contractor shall utilize padding on all hooks, slings, and pipe tongs used for unloading so as to prevent damage to the piping, its exterior coating and interior lining. Dropping of pipe during unloading shall not be acceptable. Care shall be so as not to skid piping against stationary piping during unloading or stacking.

3.02 installation – general

A. Ductile Iron piping systems shall be fabricated and installed in accordance with ASME B31.1 standards. Install each run of piping with minimum joints and couplings, but with adequate and accessible unions for disassembly and maintenance/replacement of valves and equipment. Reduce sizes (where indicated on the Drawings) by use of reducing fittings. Align piping accurately at connections, within 1/16 inch misalignment tolerance.

B. Horizontal piping shall pitch uniformly 1 inch in 40 feet and drain to a minimum number of low points. Low points shall be provided with one (1) inch threaded, schedule 40, stainless steel pipe connections, stainless steel ball valves, and a hose connection as required and as shown on the Drawings.

C. The Contractor shall provide all unions in piping as specified, as required, and as shown on the Drawings. Unions shall be provided in locations including but not limited to the following: equipment, pumps, tanks, valves, long piping runs, piping bypasses around equipment, or any other location as directed by the Engineer or Owner. Unions shall be located so as to allow for piping disassembly, alterations, and repairs.

3.03 installation of ductile iron pipe

A. The Contractor shall install ductile iron piping and fittings true to alignment. The Contractor shall provide rigid supports and anchorage as required. The support spacing shall be in strict accordance with the recommendations of the piping Manufacturer.

B. The installation and piping support system shall not allow deflection of piping greater than 50% of the maximum deflection as recommended by the piping Manufacturer. Each section of piping and fittings shall be cleaned free of dirt, debris and other foreign material prior to installation. All cleaning shall be in accordance with the recommendations of the piping Manufacturer.

C. All ductile iron piping and fittings shall be installed in accordance with requirements of AWWA C600 standards. The Contractor shall provide all fittings required in addition to those shown on the Drawings to provide for a complete and operational piping system. Provide additional flanges as directed by the Engineer where piping interferes with existing facilities.

3.04 cutting of pipe

A. Pipe cutting shall be as approved by the Engineer. Any damage to the interior pipe linings shall be repaired to the satisfaction of the Engineer before installation. If approved by the Engineer, cutting shall be conducted using a saw with blades specifically designed for cutting iron pipe. All cuts shall be at right angles to the axis of the piping. The cuts shall leave smooth edges. Damages to interior pipe linings caused by cutting of pipe shall be repaired to the satisfaction of the Engineer and Owner. The Contractor shall seal the ends of all cut pipe in accordance with the recommendations of the pipe Manufacturer.

B. Field cutting and threading of ductile iron pipe shall not be acceptable under any circumstances, all pipe shall be pre-cut and threaded at the factory of origin.

3.05 joints and connections

A. The Contractor shall connect piping to equipment in accordance with the instructions of the equipment Manufacturer. When Manufacturer's indicate that equipment shall not support dead loads from piping, the Contractor shall submit, in writing, that the piping installation does not transfer loading from the piping to the equipment, and that all the Manufacturer's requirements have been met. Install the piping so as not to impart any strain or loading on the connected equipment.

B. All bolts for flanged joints shall be tightened evenly. All bolts shall conform to the size of the flange and well as all ANSI standards. Flanged joints shall be made using gaskets, bolts, and bolt studs with a nut on each end. The Contractor shall utilize studs with nuts where the flange is tapped.

C. The Contractor shall provide tapped pipe connections as shown on the Drawings and as directed by the Engineer. All piping shall be drilled and tapped perpendicular to the longitudinal access of the pipe. All taps shall be designed to seal watertight. The pipe taps shall be of sufficient strength so as to prevent blowouts in pressurized applications. The Contractor shall follow the Manufacturer's instructions when tapping into fittings. All pipe taps shall be in accordance with ANSI A21.51 standards.

3.06 cleaning 

A. The Contractor shall thoroughly clean the interior and exterior of all piping prior to testing. The Contractor shall be responsible for removal of all dirt, dust, oil, grease and other foreign materials from the piping. Exercise care while cleaning piping to avoid damage to linings and coatings. The Contractor shall clean all piping in strict accordance with the recommendation of the piping Manufacturer.

B. The contractor shall flush out piping systems, except odor control piping, with clean water prior to proceeding with the required tests. The Contractor shall inspect each run of piping for completion of joints, supports, accessory items, and appurtenances prior to testing.

3.07 field painting

A. The Contractor shall provide all finished field painting as required for ductile iron pipe. All field painting shall be in accordance with the requirements outlined in section 09900 “PAINTS AND COATINGS.” The field painting color shall match the existing color scheme for the treatment facility based on the fluid carried in the pipe. Coordinate the painting and color with the Owner prior to application. 

3.08 testing

A. Testing of ductile iron pipe shall be in accordance with Section 15050 “PIPING GENERAL REQUIREMENTS.” The Contractor shall provide temporary equipment for testing, including but not limited to pumps, pressure gauges, water, pressure relief valves, etc. The Contractor shall test the piping system before insulation is installed, wherever feasible, and remove control devices before testing. Test each natural section of each piping system independently but do not use piping system valves to isolate sections where test pressure exceeds valve pressure rating. Test each section with water and pressurize for indicated pressure and time. Required test period is 2 hours.

B. Both pressure and leakage tests shall be required. The test pressures for the various pipelines shall be at least two times the operating pressure of the system or 150 psi maximum, but not less than 25 psi. Actual test pressures shall be as directed by the Engineer in the absence of specified test pressure requirements. Test pressure shall be maintained with no loss in pressure for a period of 2 hours minimum.

C. All pipelines shall be flushed clean and then subjected to a hydrostatic pressure test for 4 hours at a test pressure specified below. All leaks shall be repaired and lines retested as approved by the Engineer. Prior to testing, the pipelines shall be supported in an approved manner to prevent movement during tests. The test pressures for the various pipelines shall be as specified in Section15050.
D. Provide Engineer with 24 hour notice prior to testing. Tests not witnessed by the Engineer shall not be accepted. Observe each test section for leakage at end of test period. Test fails if leakage is observed or if pressure drop exceeds 5% of test pressure.

E. Repair piping systems sections, which fail required piping test, by disassembly and re-installation, using new materials to extent required to overcome leakage. Do not use chemicals, stop-leak compounds, mastics, or other temporary repair methods.

F. Drain test water from piping systems after testing and repair work has been completed.
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