DIVISION 20 – MECHANICAL GENERAL
Section 20 05 16 – Piping Expansion Compensation

READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL
1.1 SUMMARY OF WORK
A. The extent and location of “Piping Expansion Compensation” Work is shown in the Contract Documents.
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
A. ASTM F 1120, Standard Specification for Circular Metallic Belows Type Expansion Joints for Piping Applications.

B. Standards of the Expansion Joint Manufacturers Association (EJMA), Inc.

1.3 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Shop Drawings: Submit complete piping system plans with all components shown and located including expansion loops, offsets, swing joints, anchor, support and hanger locations.  
2. Include equipment schedule, indicate pipe expansion loops, joints, guides and anchors.
3. Indicate unit dimensions, weight loading.
4. Product Data: Submit for each type of product in the Project.  
a. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, face-to-face length, live length, hose wall thickness, hose convolutions per foot and per assembly, fundamental frequency of assembly, braid structure, and total number of wires in braid.

b. Expansion Joints: Indicate maximum temperature and pressure rating, and maximum expansion compensation.

5. Design Data: Indicate criteria and show calculations.

6. Manufacturer's Installation Instructions: Submit support points, axis of freedom, special procedures, and external controls.

7. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.4 DESIGN REQUIREMENTS

Use this article carefully; restrict statements to identify system performance requirements or function criteria only.

The drawings should detail all expansion compensation measures required. Include this article if the Contractor or manufacturer will be performing the calculations and selecting the appropriate equipment.

A. Provide structural Work and equipment required for expansion and contraction of piping. Verify that anchors, guides, and expansion joints provide and adequately protect system.

B. Expansion Compensation Design Criteria:

1. Installation Temperature: [50] [   ] degrees F.  
2. Hot Water Heating: 210 degrees F.

3. Domestic Hot Water: 140 degrees F.

4. Safety Factor: 30 percent.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years [documented] experience.

B. Installer: Company specializing in performing Work of this section with minimum three years [documented] experience [and approved by manufacturer].

C. Design expansion compensating system under direct supervision of a Professional Engineer experienced in design of this Work and licensed in the State of Washington.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept expansion joints on site in factory packing with shipping bars and positioning devices intact. Inspect for damage.

B. Protect equipment from exposure by leaving factory coverings, pipe end protection, and packaging in place until installation.

1.7 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 FLEXIBLE PIPE CONNECTORS

A. Manufacturers: Mason, Metraflux, Keflex, Flexonics Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

B. Steel Piping:

1. Inner Hose: [Carbon Steel] [Stainless Steel] [Bronze].

2. Exterior Sleeve: [None] [Single braided] [Double braided] [stainless steel] [bronze].

3. Pressure Rating: [125 psig WSP and 450 degrees F] [200 psig WOG and 250 degrees F] [___ psig at 70 degrees F].

4. Joint: [Flanged] [Threaded] [Threaded with Union] [Welded] [As specified for pipe joints].

5. Size: [Use pipe-sized units].

6. Maximum offset: [3/4 inch] [1 inch] on each side of installed center line.

C. Copper Piping:

1. Inner Hose: Bronze

2. Exterior Sleeve: Braided bronze.

3. Pressure Rating: [125 psig WSP and 450 degrees F] [200 psig WOG and 250 degrees F] [___ and 70 degrees F].

4. Joint: [Flanged] [Threaded] [Threaded with Union] [Soldered] [As specified for pipe joints].

5. Size: [Use pipe sized units]

6. Maximum offset: [3/4 inch] [1 inch] on each side of installed center line

2.2 EXPANSION JOINTS
A. Manufacturers: Flexonics, Metraflex, Proco, Or Approved Equal.  
B. Stainless steel corrugated bellows, internal sleeve, and external cover. Suitable for pressures up to 300 psig and temperatures up to 500 F.
Edit the following descriptive specifications to identify Project requirements.

C. Stainless Steel Bellows Type:

1. Construction: Stainless steel with anti-torque device, limit stops, internal guides.

2. Pressure Rating: [125 psig WSP and 400 degrees F] [200 psig WOG and 250 degrees F] [300 psig and 600 degrees F].

3. Maximum Compression: [1-3/4 inch] [3 inch].

4. Maximum Extension: 1/4 inch.

5. Joint: [Flanged] [Threaded] [Welded] [As specified for pipe joints].

6. Size: [Use pipe sized units]

7. Application: Steel piping 3 inch and under.

D. External Ring Controlled Stainless Steel Bellows Type:

1. Pressure Rating: [125 psig WSP and 400 degrees F] [200 psig WOG and 250 degrees F] [225 psig and 70 degrees F].

2. Maximum Compression: [15/16 inch] [1-1/4 inch].

3. Maximum Extension: [5/16 inch] [3/8 inch].

4. Maximum Offset: [1/8 inch] [5/16 inch] [___ inch].

5. Joint: Flanged

6. Size: [Use pipe sized units]

7. Accessories: Internal flow liner.

8. Application: Steel piping over 3 inch.

E. [Single] [Double] Sphere, [Elbow] [Flexible] Compensators:

1. Body: [Teflon] [Neoprene and nylon] [___].

2. Working Pressure: [___] psi

3. Maximum Temperature: [___] degrees F.

4. Maximum Compression: [1/2 inch] [3/4 inch] [1 inch] [1-1/8 inch].

5. Maximum Elongation: [3/8 inch] [1/2 inch] [5/8 inch] [7/8 inch].

6. Maximum Offset: [3/8 inch] [1/2 inch] [3/4 inch] [7/8 inch].

7. Maximum Angular Movement: [15] [30] [45] degrees.

8. Joint: [Tapped steel flanges] [Galvanized flanges] [Galvanized unions].

9. Size: [Use pipe sized units]

10. Accessories: [Control rods] [Control cables].

11. Application: Steel piping 2 inch and over.

F. Two-ply Bronze Bellows Type:

1. Construction: Bronze with anti-torque device, limit stops, internal guides.

2. Pressure Rating: [125 psig WSP and 400 degrees F] [200 psi WOG and 250 degrees F] [150 psig and 600 degrees F].

3. Maximum Compression: [1-3/4 inch] [3 inch].

4. Maximum Extension: 1/4 inch.

5. Joint: [Soldered] [As specified for pipe joints].

6. Size: [Use pipe sized units]

7. Application: Copper piping.

G. Low Pressure Compensators with two-ply [Phosper] [Bronze Bellows]:

1. Working Pressure: [75 psig] [80 psig]. [150 psig]

2. Maximum Temperatures: [250 degrees F] [400 degrees F]. [600 degrees F]

3. Maximum Compression: 1/2 inch. [Absorptions capacity not less than 200% of the indicated expansion or contraction (stroke) for piping. Include guides, anchors, and anti-torque devices]

4. Maximum Extension: 5/32 inch.

5. Joint: [with brass shroud and female tube sweat ends] Soldered

6. Size: [Use pipe sized units]

7. Application: Copper or steel piping 2 inch and under.

H. Copper with Packed Sliding Sleeve:

1. Maximum Temperature: 250 degrees F.

2. Joint: [Flanged] [Threaded] [As specified for pipe joints].

3. Size: [Use pipe sized units]

4. Copper or steel piping 2 inches and over.

5. Application: Copper or steel piping 2 inch and over.

I. Spool type (spherically shaped):

1. Reinforced duck and rubber expansion joint with temperature rating of 180oF; equip with standard pipe flanged ends, steel retaining rings, and stretcher bolt plates and bolts.  

2.3 ACCESSORIES

A. Manufacturers: Flexonics, Keflex, Metraflex, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 inch travel.

C. Swivel Joints: [Fabricated steel] [Bronze] [Ductile Iron] [Cast steel] [___] body, double ball bearing race, field lubricated, with [rubber (Buna-N)] [___] o-ring seals.

D. Provide seismic flex loops where required. Seismic loops shall be factory pre-fabricated and designed to accommodate the following movement from flange to flange centerline.

	Horizontal Plane:
	Plus and minus 8 inches

	Vertical Plane:
	Plus and minus 2 inches

	Axial Movement:
	Plus and minus 8 inches


PART 3   EXECUTION

3.1 INSTALLATION

A. Construct spool pieces to exact size of flexible connection for future insertion.

B. Install flexible pipe connectors on pipes connected to equipment supported by vibration isolation. Provide line size flexible connectors.

C. Install flexible connectors at right angles to displacement. Install one end immediately adjacent to isolated equipment and anchor other end. Install in horizontal plane unless indicated otherwise.

D. Rigidly anchor pipe to building structure where necessary. Provide pipe guides so movement is directed along axis of pipe only. Erect piping such that strain and weight is not on cast connections or apparatus.

E. Provide support and equipment required for controlling expansion and contraction of piping. Provide loops, pipe offsets, and swing joints, or expansion joints where required and indicated.

F. Provide expansion loops as indicated on drawings.
G. Install expansion joints with two alignment guides on each side of the joint. The first guide shall not be more than four pipe diameters from the joint, and the second guide shall not be more than 14 pipe diameters away from the first guide. 
H. Pressure test piping at 150 percent of maximum operating pressure or at 175 psig minimum, whichever is greater.
3.2 MANUFACTURER'S FIELD SERVICES

A. Section 01 45 16.13 - Contractor’s Quality Control Program: Manufacturers’ field services.

B. Provide inspection services by flexible pipe manufacturer's representative for final installation and certify installation is in accordance with manufacturer's recommendations and connectors are performing satisfactorily.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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