
SECTION 15088
PROCESS PIPE COUPLINGS AND CONNECTORS
PART 1 GENERAL

1.01 scope
A. The Contractor shall provide and install all couplings and connectors of the type(s) and size(s) as required and as shown on the Drawings. All couplings and connectors shall conform to the requirements of the Contract Documents. The Contractor shall furnish all labor, materials, equipment and incidentals required to install, test, and make ready for operation all process pipe couplings and connectors as required by the Contract Documents.

1.02 REFERENCES

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

B. American Water Works Association (AWWA)

1. AWWA C 111
Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

2. AWWA C 207
Standard for Steel Pipe Flanges for Waterworks Service-Sizes 4 inches through 144 inches

3. AWWA C 606
Grooved and Shouldered Joints

4. AWWA M 11
Manual:  Steel Pipe: A Guide for Design and Installation

C. American Society for Testing and Materials (ASTM)

1. ASTM A 108
Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished

2. ASTM A 126
Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings

3. ASTM A 183
Standard Specification for Carbon Steel Track Bolts and Nuts

4. ASTM A 197
Standard Specification for Cupola Malleable Iron

5. ASTM A 307
Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength

6. ASTM A 325
Standard Specification for Structural Bolts, Steel, Heat Treated, 830 Mpa, Minimum Tensile Strength (Metric). 

7. ASTM A 36
Standard Specification for Carbon Structural Steel
8. ASTM A 449
Specification for Hex Cap Screws, Bolts, and Studs, Steel, Heat Treated, 120/105/90 ksi Minimum Tensile Strength, General Use.

9. ASTM A 48
Standard Specification for Gray Iron Castings

10. ASTM A 512
Standard Specification for Cold-Drawn Butt Weld Carbon Steel Mechanical Tubing.

11. ASTM A 513
Standard Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing

12. ASTM A 536
Standard Specification for Ductile Iron Castings.

13. ASTM A 575
Standard Specification for Steel Bars, Carbon, Merchant Quality, M-Grades

14. ASTM A 632
Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing (Small-Diameter) for General Service.

15. ASTM B 584
Standard Specification for Copper Alloy Sand Castings for General Applications.

16. ASTM B 62
Standard Specification for Composition Bronze or Ounce Metal Castings

17. ASTM B 633
Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel

18. ASTM B 88
Standard Specification for Seamless Copper Water Tube

1.03 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:  Provide drawings of all couplings, connectors, and fittings in the product submittals. The drawings shall be specifically identified with the applicable style or series designation. The submittal drawings shall show layouts and dimensions of the couplings and connectors. Shop drawings shall show layout and dimensions of all couplings and connectors, major components, key alignment locations and locations of bolt holes.

2. Product Data:  All "bellows type" expansion joint Manufacturers shall provide materials of construction, including gauge of corrugated element, maximum test pressure force to compress joint, bellows spring rate, shear force and end moment due to calculated traverse only. Manufacturer shall also furnish evidence of completing cycle life testing for the maximum diameter to be installed and shall indicate such assured cycle life test results on material submitted for approval.

Provide catalog cut sheets of joints, couplings, harnesses, expansion joints, gaskets, fasteners and other accessories specified in this section.

3. Operation and Maintenance Data:  Submit operation and maintenance data including the following:

All required cuts, drawings, equipments lists, descriptions, which are required to instruct operation and maintenance personnel unfamiliar with such equipment. The O&M manual shall include instructions for cleaning and maintenance instructions.

1.04 quality assurance

A. All welding shall be conducted under qualified welding procedures. All welders and operators shall be certified in accordance with the latest applicable AWS and ANSI codes for shop and project site welding of piping work. The Contractor shall furnish written proof of certifications upon request from the Engineer.

B. All piping systems, components, and appurtenances in contact with potable water (including potable water during any stage of treatment or conditioning) shall be certified to meet the requirements of ANSI/NSF 61 for water service.

C. All process piping couplings and connectors shall be new and unused. The Contractor shall install piping couplings and connectors to meet the requirements of all codes. Provide Manufacturer's certification that the submitted materials meet or exceed minimum requirements as specified. Coordinate dimensions and drilling of flanges with flanges for valves, pumps and other equipment to be installed in the piping systems. Bolt holes in flanges shall straddle the vertical centerline.

1.05 warranty

A. The Manufacturer shall provide a full and comprehensive warranty for the equipment specified in this section. The equipment shall be warranted to be free from defects in workmanship, design, and materials for a period of not less than one (1) year. If any parts of the equipment supplied under this section should fail during the Manufacturer's warranty period, replacement of parts or the unit itself shall be provided. The units shall be restored to active working service at no expense to the Owner of the equipment. The Manufacturer shall incur all costs including but not limited to parts, labor, service, technicians, shipping, and handling required for restoration of equipment to active service as required under the Manufacturer's warranty.

B. The Manufacturer's warranty shall commence at the date of substantial completion or partial utilization.

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. Materials shall be stored with protection from puncture, dirt, grease, moisture, mechanical abrasions, excessive heat, ultraviolet (UV) radiation, or other damage.

B. Surfaces such as female threads, internal mechanical joint ends or flange faces shall be protected from damage during shipment. The Contractor shall inspect the materials delivered to the site for damage. Store rubber products under cover out of direct sunlight. Do not store materials directly on the ground. Keep the inside of couplings, connectors, and fittings free of dirt and debris.

1.07 special tools

A. Furnish one set of all special tools required to completely assemble, disassemble, or maintain the equipment. Special tools shall refer to oversized or specially dimensioned tools, special attachments or fixtures, or any similar items.
PART 2 PRODUCTS

2.01 general

A. All couplings and connectors shall be of the size shown on the Drawings or as specified. All couplings and connectors shall have the Manufacturer, size, flow directional arrows (if applicable), and working pressure for which they were designed and standard referenced specifications cast in raised letters or permanently marked upon some appropriate part of the equipment. Unless otherwise specified or indicated on the Drawings, all couplings and connectors shall have a minimum pressure rating of 150 psi or be of the same working pressure as the pipe they connect to, whichever is greater. All couplings and connectors shall be designed for the pressures of the application where they are to be installed. The reference of a Manufacturer's name and/or model number is for the purpose of establishing the standard of quality or general configuration desired and shall not be considered as proprietary.

2.02 sleeve type couplings

A. The Contractor shall join all plain end pipe with sleeve couplings as shown on the Drawings and as outlined in AWWA C201. All sleeve type couplings shall be in accordance with the provisions of AWWA C219. All sleeve type couplings shall be constructed of the same material and to the same test pressure as the connecting pipes. All sleeve type couplings for low pressure air service shall be 304L stainless steel with 316L stainless steel followers.

B. All coupling lugs shall be in accordance with ASTM A 36/A 36M. All washers shall be in accordance with ASTM A 325M. All couplings shall be fitted with plastic plugs to protect the bolt holes.

C. The Contractor shall provide sleeve couplings on all piping buried directly under a structure at the structure's expansion joints. In applications where the piping is encased in concrete provide a minimum of 3 inches thick Styrofoam placed perpendicular to the horizontal centerline of the coupling.

D. All bolts shall be installed such that a minimum of 1/4 inch of the bolt projects beyond the surface of the nut. All hexagonal nuts shall be in accordance with ANSI B18.2. Hexagonal nuts shall have threads in accordance with ANSI B1.1. All bolts shall be in accordance with ASTM A 307 and ANSI B1.1. All bolts shall be of square or hexagonal head type. Bolts shall be threaded over the full length. All bolt ends shall be rounded or chamfered. Bolts shall be coarse thread fit type. All bolts, nuts, and washers shall be of the materials of construction designated for the piping area location.
E. The Manufacturer shall provide gaskets to match the particular service application. Unless otherwise specified or recommended by the coupling Manufacturer, all gaskets for low pressure air service and waste water service shall be EPDM.

F. The pipe stop within the inner surface of middle rings of couplings shall be omitted as required to permit removal of valves, flow meters, equipment, and appurtenances. All other couplings shall be provided with pipe stops.

G. The middle ring of each sleeve type coupling shall have a thickness at least equal to that of the piping on which coupling is to be used. All sleeve type couplings shall be a minimum of 10 inches long for pipe 30 inches and larger. All sleeve type couplings shall be a minimum of 7 inches long for pipe under 30 inches in diameter. Couplings which are designed to be self-restrained shall not be required to meet the minimum middle ring length requirements specified.

H. When specified or when shown on the Drawings, anchor sleeve-coupled joints with harness bolts. Weld all harness lugs to steel pipe. All harnesses shall be in accordance with AWWA M11. All harnesses shall be provided with a minimum of two (2) 5/8 inch diameter bolts. All joint harness bolts shall be of sufficient length. Provide harness lugs and install such that the coupling can be slipped in one direction to clear the joint. Provide harnesses of sufficient number and strength to withstand the test pressure of the piping being connected. Test pressures shall be as indicated by the Engineer or as specified in section the respective piping materials specifications sections.  

I. All ferrous metal couplings shall be provided with a standard fusion-bonded epoxy coating. All stainless steel, brass and galvanized parts shall not be painted unless otherwise specified or indicated on the Drawings.  

J. All sleeve type couplings 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 sleeve type couplings shall be a product of the following Manufacturer:

1. Dresser Piping Specialties – Style 38

2. Smith-Blair Inc. – Style 411

3. Engineer Approved Equal

2.03 split type couplings

A. The Contractor shall provide split type couplings for connection of grooved or shouldered end pipe. All split type couplings shall be cast in two (2) segments for sizes 3/4 inch through 14 inch, four (4) segments for sizes 15 inch through 24 inch pipe, and six (6) segments for pipe sizes over 24 inches, to facilitate ease of handling and installation.

B. The couplings shall be designed to engage grooved or shouldered pipe ends while encasing an elastomeric gasket to create a seal between the connected pipe segments. Split type couplings shall be utilized as directed by the Engineer for piping with thin wall thicknesses. The use of split type couplings shall prevent weakening of the piping due to compression.

C. The Manufacturer shall provide gaskets to match the particular service application. Unless otherwise specified or recommended by the coupling Manufacturer, all gaskets for low pressure air service and waste water service shall be EPDM. All EPDM gaskets shall be rated for a temperature range of -30 degrees F to +230 degrees F. All coupling gaskets shall be equal to the gasket used and recommended by the process piping Manufacturer of the pipe segments to be connected.

D. The coupling housing shall be constructed of ductile iron conforming to ASTM A 536, grade 65-45-12. The housing shall be provided with an enamel coating for corrosion resistance. The Contractor shall provide finished coatings as required. The finished coating shall be in accordance with the Manufacturer's recommendations as well as that specified in section 09 90 00 "PAINTS & COATINGS".

E. Unless otherwise specified or indicated on the Drawings, all couplings shall be fastened with carbon steel bolts and nuts, conforming to ASTM A 183. The bolts and nuts shall be of a heat-treated plated carbon steel, track head meeting the physical and chemical requirements of ASTM A 449.
F. The standards of AWWA C606 as well as the respective coupling Manufacturers require a minimum thickness of pipe walls for use of various split type couplings. The Contractor shall provide piping with the minimum wall thicknesses required (unless a greater thickness is specified or required in the individual pipe specifications) for use with split type couplings.

G. In the event that the minimum pipe wall thicknesses do not meet the coupling manufacturer or AWWA C606 standards for the minimum requirements for grooving, then a shouldered end treatment with couplings as specified or shown on the Drawings shall be utilized.

H. Ductile Iron Piping

1. ALL ductile iron pipe for use with split-type coupling joints shall be designed with radius grooved ends and conform to AWWA C606 standards. All ductile iron pipe shall have grooved ends to provide either a rigid joint or flexible joint as shown on the Drawings and as specified.

2. When not specifically specified or shown on the Drawings, provide rigid grooved coupling unless otherwise approved by the Engineer. Flexible joint grooving and couplings shall permit expansion, contraction, and angular deflection of the piping. All rigid joint grooving and couplings shall allow no angular or linear movement/deflection. The minimum pipe wall thickness for grooved pipe shall be as specified by the coupling Manufacturer.

I. Stainless Steel Piping

1. Grooved couplings for steel and stainless steel piping shall have roll grooving, machine-grooving, or ring collars fully welded to the pipe or fitting.

J. Flexible Split Ring Grooved End Couplings

1. Unless otherwise specified or shown on the Drawings, all flexible split ring grooved end type couplings 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 flexible split ring grooved end type couplings shall be a product of the following Manufacturer:

a. Victaulic Company of America - Style 77

b. Gustin-Bacon Company

c. Engineer Approved Equal

K. Flexible Split Ring Shouldered End Couplings

1. Unless otherwise specified or shown on the Drawings, all flexible split ring shouldered end type couplings 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 flexible split ring shouldered end type couplings shall be a product of the following Manufacturer:

a. Victaulic Company of America - Style 44

b. Gustin-Bacon Company

c. Engineer Approved Equal

L. Rigid Split Ring Grooved End Couplings (Ductile Iron Pipe)

1. Provide rigid split ring grooved end couplings on ductile iron pipe less than 36 inches. Provide flexible split ring grooved end couplings as previously specified where indicated on the Drawings. Pipe wall thickness shall meet all requirements of AWWA C606. The use of rigid split ring grooved end couplings shall only be used with written permission from the Engineer. If approved, all couplings used in place of flanges shall utilize rigid grooved pipe.

2. Unless otherwise specified or shown on the Drawings, all rigid split ring grooved end type couplings for ductile iron piping, 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 rigid split ring grooved end type couplings shall be a product of the following Manufacturer:

a. Victaulic Company of America – Style 31

b. Gustin-Bacon Company

c. Engineer Approved Equal

M. Rigid Split Ring Grooved End Couplings (Steel Pipe)

1. Unless otherwise specified or shown on the Drawings, all rigid split ring grooved end type couplings for manufactured steel and other associated standard groove piping, 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 rigid split ring grooved end type couplings shall be a product of the following Manufacturer:

a. Victaulic Company of America – Style 07

b. Gustin-Bacon Company

c. Engineer Approved Equal

N. Rigid Split Ring Shouldered End Couplings

1. The Contractor shall utilize rigid split ring shouldered end couplings as specified and as shown on the Drawings. Utilize rigid split ring shouldered end couplings on all ductile iron pipe over 16 inches or ductile iron pipe without sufficient wall thickness as outlined in AWWA C606. Also utilize rigid split ring shouldered end couplings on all manufactured steel pipe or thin walled stainless steel pipe. Unless otherwise specified or shown on the Drawings the coupling shall be of the same materials of construction as the piping being connected.

2. Unless otherwise specified or shown on the Drawings, all rigid split ring shouldered end type couplings for manufactured steel, ductile iron, stainless steel and other associated thin walled piping, 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 rigid split ring shouldered end type couplings shall be a product of the following Manufacturer:

a. Victaulic Company of America - Style 44

b. Gustin-Bacon Company

c. Engineer Approved Equal

2.04 flanged adaptors

A. Exposed Sleeve Type Flanged Adaptors

1. The Contractor shall provide exposed sleeve type flanged adaptors for joining plain end cast iron, ductile iron, and steel piping at fittings, valves, equipment, flow meters, and other appurtenances as required, specified, and as shown on the Drawings. All flanged adapters shall conform in size and bolt hole placement to ANSI standards for steel and/or cast iron flanges 125/150 pound standard unless otherwise required for connections. The flanged adaptors shall be rated for a minimum pressure of 150 psi.

2. The follower shall be in accordance with AISI C1012 or ASME SA36. The Body and flange shall be of the same material as the connecting piping and be in accordance with ASTM A 513, ASTM A 635, or ASME SA675 GR60. All ductile iron bodies shall be in accordance with ASTM A 536. All bolts and nuts shall be alloy steel in accordance with AWWA C111/A21.11. Gaskets for waste water service shall be Nitrile (Buna-N) with a 

NSF 61 listing. The gasket shall have a nominal temperature range of -20 degrees F to 180 degrees F. All ferrous metal surfaces of flanged adaptors shall be provided with a corrosion resistant epoxy finish. Stainless steel components shall not be painted.

3. Unless otherwise specified or shown on the Drawings, all exposed sleeve type flanged adaptors, 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 exposed sleeve type flanged adaptors shall be a product of the following Manufacturer:
a. Dresser Inc. – Style 128

b. Smith-Blair – Style 912

c. Engineer Approved Equal

B. Stainless Steel Sleeve Type Flanged Adaptors

1. The Contractor shall provide exposed sleeve type flanged adaptors for joining plain end stainless steel piping at fittings, valves, equipment, flow meters, and other appurtenances as required, specified, and as shown on the Drawings. All flanged adapters shall conform in size and bolt hole placement to ANSI standards for steel and/or cast iron flanges 125/150 pound standard unless otherwise required for connections. The flanged adaptors shall be rated for a minimum pressure of 150 psi.

2. All flange adaptors for stainless steel piping shall be type 316L stainless steel and conform to AWWA C207 standards. Gaskets for low pressure air service piping shall be EPDM with a maximum temperature rating of at least 230 degrees F.

3. Unless otherwise specified or shown on the Drawings, all exposed stainless steel sleeve type flanged adaptors, 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 exposed stainless steel sleeve type flanged adaptors shall be a product of the following Manufacturer:

a. Dresser Inc.

b. Smith-Blair Inc.

c. Engineer Approved Equal

C. Split Type Flanged Adaptors

1. The Contractor shall provide exposed split type flanged adaptors for joining grooved or shoulder end piping at fittings, valves, equipment, flow meters, and other appurtenances as required, as specified, and as shown on the Drawings. All flanged adapters shall conform in size and bolt hole placement to ANSI standards for steel and/or cast iron flanges 125/150 pound standard unless otherwise required for connections. The flanged adaptors shall be rated for a minimum pressure of 150 psi. All flanged adaptors shall meet or exceed all applicable AWWA C 219 standards.

2. The flange housing/body shall be of ductile iron conforming to ASTM A 536, Grade 65-45-12 or carbon steel conforming to ASTM A 512 and ASTM A 52. The follower flanges shall be ductile iron conforming to ASTM A 536. All ferrous metal surfaces of flanged 

adaptors shall be provided with a corrosion resistant enamel or epoxy paint finish. The prime and finish coatings shall be in accordance with section 099000 "PAINTS & COATINGS".

3. Gaskets for waste water service shall be Nitrile (Buna-N), Grade S, with a NSF 61 listing. The gasket shall have a nominal temperature range of -20 degrees F to 180 degrees F. Gaskets for low pressure air service piping shall be EPDM with a maximum temperature rating of at least 230 degrees F.

4. Unless otherwise specified or indicated on the Drawings, all couplings shall be fastened with carbon steel bolts and nuts, conforming to ASTM A 183 and AWWA C111/A21.11. The bolts and nuts shall be of heat-treated plated carbon steel, track head meeting the physical and chemical requirements of ASTM A 449.

5. Unless otherwise specified or shown on the Drawings, all exposed split type flanged adaptors, 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 exposed split type flanged adaptors shall be a product of the following Manufacturer:

a. Victaulic Company of America - Style 341

b. Smith-Blair Inc. - Style 913 or 914

c. Engineer Approved Equal

2.05 expansion joints (liquid service)

A. The Contractor shall provide single arch flexible connectors of the expansion/vibration type for connection to pumps and equipment as specified and as shown on the Drawings. The expansion joints for liquid waste water service shall be "filled arch" type to prevent sediment build up. Utilize filled arch expansion joints for all sludge, septage, raw waste water, and other piping of similar fluid service. Guides shall be provided for each expansion joint.

B. All expansion joints shall be designed for the axial movements required for the specified application along with the maximum axial force required to compress the joint. The joints shall prevent axial, lateral and rotational movement and vibration from being transmitted to the piping and equipment. All expansion joints shall be designed for the test pressure of the connecting piping where installed as outlined in the respective piping sections or as directed by the Engineer.  

C. The expansion joints shall be of butyl rubber construction surrounded by high grade woven cotton or suitable synthetic fiber and individual solid steel ring reinforcement. All soft rubber fillers shall be integrally cured into the arches to provide a smooth flow path to prevent settling of material, grit, sludge etc., into the arch. The rubber used shall be specifically for service with wastewater and/or sludge. The expansion joints shall include a three-ply abrasion resistant liner.

D. Unless otherwise specified or shown on the Drawings, all joints shall match the connecting pipeline size. The expansion joints shall be designed for the working pressure and fluid service of the connecting piping. All joints shall have full faced fabric reinforced butyl flanges integral with the flexible connector body.

E. Split steel or ductile iron back-up rings shall be provided to ensure a proper joint fit. Unless otherwise specified or shown on the Drawings, all rings shall be designed for mating with ANSI Standard 125/150 pounds flanges as required. All joints shall be hot dipped galvanized and not painted.

F. All expansion joints used for vibration isolation/expansion service shall be provided with control harness units. All control harness assemblies shall consist of minimum two drilled plates, stretcher bolts, and rubber washers backed by metal washers. The stretcher bolts/control rods shall prevent over-elongation of the joint. Extra nuts shall be provided on the stretcher bolts/control rods on the inside of the plate to prevent over compression. All nuts, bolts, fasteners and plates shall be galvanized steel.

G. Unless otherwise specified or shown on the Drawings, all expansion joints for liquid service, 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. The manufacturer of the expansion joints shall be a member of the Rubber Expansion Joint Division of the Fluid Sealing Association. All liquid service expansion joints shall be a product of the following Manufacturer:

1. General Rubber Corporation - Style 1025

2. Mercer Rubber Company - Series 450

3. Red Valve Company Inc. - Type J-1

4. Engineer Approved Equal

2.06 expansion joints (air service)

A. The Contractor shall provide "bellows style" flexible connectors of the expansion/vibration type for all low pressure air service piping, equipment, and appurtenances as specified and as shown on the Drawings. The flexible connector shall be "non-filled arch" type. All expansion joints shall be designed for a maximum pressure of 15 psig at a temperature of 250 degrees F. The expansion joints shall be designed to prevent rotational movement and vibration from being transmitted to the piping, equipment, or associated appurtenances. All flexible connectors shall be constructed in accordance with Section C of The Standards of the Expansion Joint Manufacturers, Fifth Edition, 1980, including all current addenda.

B. Flange drilling shall match or be suitable for use with the connected equipment or companion flanges. Furnish guides with all bellows style expansion joints. "Hinged" or "Gimbal" expansion joints shall be provided at horizontal and vertical bends in strict accordance with the standards of the Expansion Joint Manufacturer's Association (EJMA). If reinforcement of the expansion joint is necessary for pressure, reinforcing rings shall be formed integrally with bolted-on control devices such as equalizing rings.

C. All bellows style expansion joints shall be hydraulically formed (with dies on the outside only). All seam welding shall be longitudinal only. All seams shall have equal strength, physical properties and thickness as the parent metal. The entire expansion joint, including but not limited to the bellow and internal sleeve shall be constructed entirely of Type 316 stainless steel (minimum). The end flanges shall be constructed of plated steel. The entire inside length of the expansion joint shall be straight.

D. The expansion joint Manufacturer shall warrant their product to be suitable for the proposed service conditions as specified and as shown on the Drawings. The Manufacturer shall provide lifting lugs at each flange for ease in handling and removal of sheet metal coverage for any expansion joint as required for maintenance or installation.

E. Unless otherwise specified or shown on the Drawings, all expansion joints for air service, 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. The manufacturer of the expansion joints shall be a member of the Expansion Joint Manufacturer's Association (EJMA). All air service expansion joints shall be a product of the following Manufacturer:

1. U.S. Bellows, Inc.

2. Unaflex Inc.

3. Engineer Approved Equal

2.07 harnessing and restraints

A. The Contractor shall provide all harnessing as specified, as shown on the Drawings, and as required for couplings and adaptors. Unless otherwise specified or noted, the size and material for tie rods, clamps, plates and hex nuts shall be as shown on the Drawings. When not specifically specified or shown on the Drawings all harnessing and restraints shall be as required in AWWA M11.

B. All restrained joints, such as welded, or locking mechanical joints shall be of the type specified with the individual type of pipe. If not specified, restrained (locking) mechanical joint pipe shall be of the Manufacturer's standard design utilizing a locking device (ring or ears) integrally cast with the pipe. The Contractor shall be responsible for all anchorage and restraint for piping installations as shown in the Contract Drawings.

C. Unless otherwise specified or shown on the Drawings, all harnessing and restraint systems, 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 harnessing and restraint systems shall be a product of the following Manufacturer:

1. Dresser Inc. - Style 440

2. Engineer Approved Equal

2.08 quick connect couplings

A. The Contractor shall provide quick connect couplings as specified and as shown on the Drawings. Quick connect couplings shall be provided at all exterior chemical feed boxes as well as the septage receiving area.
B. Couplings shall match the connecting pipe size shown on the Drawings. The quick connect couplings shall be cam and groove type with a male and/or female adapter conforming to A-A-59326 (MIL-C-27487). The coupling shall be constructed of 316 stainless steel, with EPDM seal material for chemical resistance. The male adapter shall connect to the process pipe via a 125/150 pound flange connection as required.

C. The quick connect coupling shall be designed to receive a male or female coupler without requiring threading, bolting, or special tools. The connection shall remain tight and leak proof under pressures up to 100 psig. Each quick connect coupling adapter shall be furnished with a dust cap/plug complete with a 18 inch long 316 stainless steel security chain/cable. The Contractor shall provide all adaptors and appurtenances as required to provide a complete and working system.

D. Unless otherwise specified or shown on the Drawings, all quick connect couplings, of the same type, style, and duty shall be supplied by a single Manufacturer. All Manufacturer's named or otherwise shall comply with the Contract Documents. All quick connect coupling systems shall be a product of the following Manufacturer:

1. OPW Engineered Systems - Kamlock Series

2. Dover Corporation
3. Flow Lock Inc. - Snaplock Series

4. Engineer Approved Equal

2.09 unions

A. The Contractor shall provide unions as specified and as shown on the Drawings. In addition to that shown on the drawings, the Contractor shall provide unions at all 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 to as to allow for piping disassembly, alterations, and repairs.

B. All unions shall be brass or bronze for joining nonferrous pipe; malleable brass or bronze-seated iron or steel unions for joining ferrous pipe; PVC unions for joining PVC pipe.

2.010 dielectric connectors

A. The Contractor shall provide dielectric piping connectors, fittings and insulators as specified and as shown on the Drawings. Dielectric pipe connectors and unions shall be used to prevent galvanic action wherever valves or piping of dissimilar metals connect. In addition, the Contractor shall provide dielectric connectors whenever copper, brass, or bronze piping is required to be connected to cast iron or steel piping.

B. Provide dielectric flange unions for all connections 2-1/2 inches and larger. All cast iron flanges shall meet ASTM A 126 standards. The copper solder end shall meet ASTM B 62 standards and the pipe thread shall meet ASME B2.1 standards. Dielectric flange unions shall be rated for at least 175 psi at 210 degrees F.

C. Dielectric unions used for piping connections 2 inches and smaller shall be designed to accommodate the end connections of the two connecting pipe segments. Steel union nuts shall be in accordance with ASTM A 575 standards. Steel or ductile iron connection ends shall have accurately machined taper tapped pipe threads in accordance with ASME B2.1. Copper connection ends shall be a copper solder joint that meets requirements of ASTM B 88. All dielectric unions shall be rated for at least 250 psi at 210 degrees F.

D. Dielectric fittings and unions shall be manufactured of one or more of the following materials. The materials shall be in accordance with the associated reference standards:

1. Gray iron - ASTM A 48/A 48M

2. Malleable iron parts - ASTM A 197/A 197M

3. Steel parts - ASTM A 108

4. Brass parts - ASTM B 16

5. Bronze parts - ASTM B 584

6. Zinc parts - ASTM B 633

7. Stainless steel - ASTM A 632

E. All gaskets for water or waste water service shall be Buna-N or EPDM. Gaskets for low pressure air service or other high temperature applications shall be EPDM. The Contractor shall ensure that all gaskets are of a material compatible with the process fluid. The use of gasket materials shall be as approved by the Engineer and Manufacturer.

F. Unless otherwise specified or shown on the Drawings, all dielectric unions, of the same type, style, and duty shall be supplied by a single Manufacturer. All Manufacturer's named or otherwise shall comply with the Contract Documents. All dielectric union systems shall be a product of the following Manufacturer:

1. Watts Inc. - Series 3000

2. Wilkins a Zurn Company

3. G&L Fittings Inc.

4. Engineer Approved Equal

2.011 flange insulating kits

A. The Contractor shall provide flange insulating kits as required. One insulator shall be provided for each bolt the flange. Insulated sleeve couplings and flange adaptors shall be similar to those units as previously specified.
B. Unless otherwise specified or shown on the Drawings, all flange insulating kits, of the same type, style, and duty shall be supplied by a single Manufacturer. All Manufacturer's named or otherwise shall comply with the Contract Documents. All flange insulating systems shall be a product of the following Manufacturer:

1. Watts Inc.

2. Wilkins a Zurn Company

3. Engineer Approved Equal

PART 3 EXECUTION

3.01 installation of sleeve type couplings

A. All sleeve type couplings shall be installed in strict accordance with the recommendations of the coupling Manufacturer. The Contractor shall thoroughly clean all pipe connecting ends prior to installation of sleeve couplings. The pipe ends shall be cleaned a minimum of 8 to 12 inches from the ends of the piping prior to installation. Clean soapy water shall be used as a gasket lubricant as required.

B. The Contractor shall install the follower ring then the gasket over each pipe end to a distance of approximately 6 inches from the end of the pipe. Place the middle ring over the center of the joint. Insert the pipe length into the middle ring the full and proper distance. The gaskets and followers shall then be pressed evenly into the middle ring flares.

C. The Contractor shall insert all bolts. All bolts shall be finger tightened prior to use of tools. Progressively tighten diametrically opposite nuts uniformly around the adapter. Once the nuts can no longer be finger tightened use a torque wrench of the appropriate size and torque for the bolts. Utilize the wrench to progressively and uniformly tighten all bolts.

D. The torque applied shall be in accordance with the recommendations of the coupling Manufacturer. The correct torque as indicated by a torque wrench shall not exceed 75 foot-pounds for 5/8 inch bolts and 90 foot-pounds for 3/4 inch bolts.

E. The Contractor shall then insert and tighten any the tapered threaded lock pins. All bolts shall be finger tightened prior to use of tools. Progressively tighten diametrically opposite nuts uniformly around the adapter. Once the nuts can no longer be finger tightened use a torque wrench of the appropriate size and torque for the bolts. Utilize the wrench to progressively and uniformly tighten all bolts.

F. The Contractor shall provide and install suitable harnessing or flange clamp assemblies where shown on the Drawings, as specified or as directed by the Engineer. Suitable harnessing or flange clamp assemblies shall be provided to prevent sleeve couplings from being pulled apart under pressure. It shall be the Contractor's responsibility for locating, providing and installing all restraints. Suitable harnessing, flange clamp assemblies, or tie rods shall be provided on all pressurized lines.

3.02 installation of split type couplings

A. The Contractor shall install all split type couplings in strict accordance with the recommendations of the coupling Manufacturer. Where applicable the Contractor shall refer to that specified for the installation of sleeve type couplings. The shoulders of the connecting pipes as well as all other associated portions of the assembly shall be thoroughly cleaned prior to assembly. The Contractor shall slip the gasket over the pipe end. The ends of the pipes and outside of the gaskets shall be moderately coated with petroleum jelly, cup grease, soft soap, or graphite paste to provide lubrication for installation. Once the other pipe has been brought to the correct position, the gasket shall be centered properly over the pipe ends with the lips against the pipes. The Contractor shall then install the housing sections of the coupling.

B. The Contractor shall ensure that the joints are fully extended after the rings are in place. Do not tighten the bolts prior to assuring that the joints are fully extended prior to tightening any bolts. Insert all bolts and tighten nuts progressively and uniformly until the housing sections are in tight contact. Do not over-tighten such that excessive bolt tension or strain is applied on the connecting piping. Tighten all fasteners to the torque rating as recommended by the Coupling Manufacturer.

3.03 installation of expansion joints

A. The Contractor shall align all piping systems prior to installation of expansion fittings. The alignment shall be provided by fitting a rigid pipe spool in place of the expansion joint. Prior to testing of the piping system, the pipe spool shall be replaced with the specified expansion or flexible fitting.

B. In addition to the locations noted on the Drawings, expansion fittings and anchors shall be located and spaced as specified by the Expansion Joint Manufacturer's Association (EJMA). The Contractor shall not install any expansion joints or flexible connectors during times of temperature extremes or in a fully compressed or fully expanded condition. The Contractor shall install all expansion joints in strict accordance with the Manufacturer's recommendations.

3.04 testing

A. All couplings and connectors specified in this section shall be hydrostatically pressure tested with the associated piping as specified or as directed by the Engineer.  

END OF SECTION
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