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City of Tacoma
Tacoma Water

CITY OF

Tacoma

REQUEST FOR BIDS TW23-0023N
Portland Ave Sleeve Valve

Submittal Deadline: 11:00 a.m., Pacific Time, Friday, March 3, 2023

Submittals must be received by the City’s Procurement and Payables Division prior to 11:00 a.m. Pacific Time.
For electronic submittals, the City of Tacoma will designate the time of receipt recorded by our

email, sendbid@cityoftacoma.org, as the official time of receipt. This clock will be used as the official

time of receipt of all parts of electronic bid submittals.

Submittal Delivery: Submittals will be received as follows:

By Email:
sendbid@cityoftacoma.org
Maximum file size: 35 MB. Multiple emails may be sent for each submittal.

Bid Opening: Submittals in response to a RFB will be opened at the time listed in the submittal deadline.

Solicitation Documents: An electronic copy of the complete solicitation documents may be viewed and
obtained by accessing the City of Tacoma Purchasing website at www.TacomaPurchasing.org.

o Reqister for the Bid Holders List to receive notices of addenda, questions and answers and related
updates.
e Click here to see a list of vendors reqistered for this solicitation.

Pre-Proposal Meeting: A pre-proposal meeting will not be held.

Project Scope: The Work of this project shall include the design, manufacture, and delivery of one 18” x 20”
in-line horizontal multi-jet sleeve valve, fixed element energy dissipator, and electric actuator.

Estimate: $420,000.00 plus any applicable taxes.

Paid Sick Leave: The City of Tacoma requires all employers to provide paid sick leave as set forth in Title 18
of the Tacoma Municipal Code. For more information, visit our Minimum Employment Standards Paid Sick
Leave webpage.

Americans with Disabilities Act (ADA Information: The City of Tacoma, in accordance with Section 504 of
the Rehabilitation Act (Section 504) and the Americans with Disabilities Act (ADA), commits to
nondiscrimination on the basis of disability, in all of its programs and activities. Specification materials can be
made available in an alternate format by emailing Gail Himes at ghimes@cityoftacoma.org, or by calling her
collect at 253-591-5785.

Title VI Information:

“The City of Tacoma” in accordance with provisions of Title VI of the Civil Rights Act of 1964, (78 Stat. 252, 42
U.S.C. sections 2000d to 2000d-4) and the Regulations, hereby notifies all bidders that it will affirmatively
ensure that in any contract entered into pursuant to this advertisement, disadvantaged business enterprises
will be afforded full and fair opportunity to submit bids in response to this invitation and will not be discriminated
against on the grounds of race, color, national origin in consideration of award.

Additional Information: Requests for information regarding the specifications may be obtained by contacting
Becky Lewis, Buyer by email to rlewis4@cityoftacoma.org

Protest Policy: City of Tacoma protest policy, located at www.tacomapurchasing.org, specifies procedures for
protests submitted prior to and after submittal deadline.

Meeting sites are accessible to persons with disabilities. Reasonable accommodations for persons with
disabilities can be arranged with 48 hours advance notice by calling 253-502-8468.

Form No. SPEC-040C Revised: 09/29/2022
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SUBMITTAL CHECK LIST

This checklist identifies items to be included with your submittal. Any submittal received without
these required items may be deemed non-responsive and not be considered for award.
Submittals must be received by the City of Tacoma Procurement and Payables Division by the
date and time specified in the Request for Bids page.

The following items make up your submittal package: g

Signature Page (Appendix A)

Bid Proposal Form (Appendix A)

Statement of Qualifications Form (Appendix A)

After award, the following documents will be executed:

Supplies Contract

Certificate of Insurance and related endorsements

Performance Bond

Request for Bids Specification No. TW23-0023N



1. BACKGROUND

The City of Tacoma (City) / Tacoma Public Utilities (TPU) is soliciting bids to establish one or
more contracts with qualified vendors to fulfill the City’s needs for the design, manufacture, and
delivery of one 18” x 20” in-line horizontal multi-jet sleeve valve, fixed element energy dissipator,
and electric actuator. Work performed under this contract excludes any services as defined by
RCW 18.43.020. Contract(s) will be awarded to the lowest responsive and responsible
bidder(s) based on price, product quality and availability.

Vendors may be required to submit samples of their product for evaluation prior to award.
Products that fail to meet City standards or any of the specifications herein may be rejected.
Should a contracted vendor fail to meet quality and/or availability requirements contained in
these specifications, the City may move to terminate the contract with 10 days written notice.

1.1 Project Estimate: $420,000.00 plus any applicable taxes.

1.2 Project is not federally funded.
2, CALENDAR OF EVENTS

This is a tentative schedule only and may be altered at the sole discretion of the City.

The anticipated schedule of events concerning this RFB is as follows:

Approved Equivalent Deadline: 2/22/2023

Question Deadline: 2/22/2023

City response to Questions: 2/24/2023

Submittal Due Date: 3/3/12023

Anticipated Award Date: 3/15/2023
3. INQUIRIES

3.1 Questions should be submitted to Becky Lewis, Buyer via email to
rlewis4 @cityoftacoma.org.
Subject line to read: TW23-0023N — Portland Ave Sleeve Valve — VENDOR NAME

3.2 Questions are due no later than 3:00 p.m. on the date indicated in the Calendar of Events.
3.3 Questions marked confidential will not be answered or included.

3.4 The City reserves the discretion to group similar questions to provide a single answer or
not to respond when the requested information is confidential.

3.5 The answers are not typically considered an addendum.

Request for Bids Specification No. TW23-0023N



3.6 The City will not be responsible for unsuccessful submittal of questions.

3.7 Written answers to questions will be posted in the event approximately one week after the
guestion deadline.

4. PRE-BID MEETING

4.1 No pre-proposal meeting will be held; however, questions and request for clarifications of
the specifications may be submitted as stated in the inquiries section.

5. DISCLAIMER

The City is not liable for any costs incurred by the Respondent for the preparation of materials
or a proposal submitted in response to this RFB, for conducting any presentations to the City, or
any other activities related to responding to this RFB, or to any subsequent requirements of the
contract negotiation process.

6. DELIVERY

6.1 Delivery shall be to the City of Tacoma, 3506 South 35th Street, Tacoma, WA, 98409.
Each vendor will be required to submit a delivery timeline they can commit to on the bid
proposal form. Purchase order delivery dates will reflect this timeline. In the event a
purchase order deliver date is not met, the City reserves the right to purchase these
products elsewhere if they are in a time constraint. If constant late deliveries occur, the
City may terminate the contract.

6.2 Hours of operation shall be Monday through Friday, 9:00 a.m. to 3:30 p.m., excluding
legal holidays, as referred to in the Standard Terms and Conditions or as otherwise
approved by the City.

7. CONTRACT TERM
The contract will be for a two-year period and is subject to the price increase/decrease

provisions per the Price Adjustments section. The City reserves the right to cancel the contract
for any reason, by written notice, as stipulated in the contract.

8. RESPONSIVENESS

Bid submittals must provide ninety (90) days for acceptance by City from the due date for
receipt of submittals. All submittals will be reviewed by the City to determine compliance with
the requirements and instructions specified in this RFB. The Respondent is specifically notified
that failure to comply with any part of this RFB may result in rejection of the submittal as non-
responsive. The City reserves the right, in its sole discretion, to waive irregularities deemed
immaterial. The City also reserves the right to not award a contract or to issue subsequent
RFB’s.

Request for Bids Specification No. TW23-0023N



9. AWARD

Award will be made to the lowest responsive, responsible bidder. All bidders shall provide unit
or lump sum pricing for each line item. Each line item will be added up for a subtotal price.

The subtotal price will be compared amongst each bidder, including any payment discount
terms offered twenty (20) days or more. The City may also take into consideration all other
criteria for determining award, including evaluation factors set forth in Municipal Code Section
1.06.262.

All other elements or factors, whether or not specifically provided for in this specification, which
would affect the final cost to and the benefits to be derived by the City will be considered in
determining the award of the contract. The final award decision will be based on the best
interests of the City.

The City reserves the right to let the contract to the lowest responsible bidder whose bid will be
the most advantageous to the City, price and any other factors considered. In evaluating the
proposals, the City may also consider any or all of the following:

1. Compliance with specification.
2. Proposal prices, listed separately if requested, as well as a lump sum total
3. Time of completion/delivery.
4. Warranty terms.
5. Bidder's responsibility based on, but not limited to:
a) Ability, capacity, organization, technical qualifications and skill to perform the
contract or provide the services required.
b) References, judgment, experience, efficiency and stability.
c) Whether the contract can be performed within the time specified.
d) Quiality of performance of previous contracts or services

10. PROGRESS PAYMENTS

Progress payments will be made in accordance with the following owner approved completion of
milestones as listed below:

10.1 15% of the contract price will be eligible for payment following owner’s approval of all
required submittals listed in the Technical Specifications.

10.2 75% of the contract price will be eligible for payment following delivery (F.O.B. the
address listed in Section 6.1) and owner’s acceptance of the equipment as specified in the
contract.

10.3 10% of the contract price will be eligible for payment following delivery of training
materials and the completion of manufacturer’s field services as approved by the owner.

Request for Bids Specification No. TW23-0023N



11. PERFORMANCE BOND

11.1 A performance bond is required for this project. Bonds will include a power of attorney,
will be for 50% of the Contract total and is subject to the following requirements:

11.2 The City’s performance bond form must be used.

11.3 The performance bond must be executed by a surety company licensed to do business in
the State of Washington.

11.4 The cost of a performance bond must be included in submittal prices. Bonds will not be
paid as a separate line item.

12. PRICE ADJUSTMENTS

Bid submittal prices will establish a base against which Contractors may request price
adjustments per the following terms:

12.1 Any proposed price increase to Contract line items must be beyond the control of the
contractor and supported by written documentation from the manufacturer or wholesale
distributor, indicating new higher cost adjustments in effect

13. STANDARD TERMS AND CONDITIONS

City of Tacoma Standard Terms and Conditions apply.

14. INSURANCE REQUIREMENTS

Successful proposer will provide proof and maintain the insurance coverage in the amounts and
in the manner specified in the City of Tacoma Insurance Requirements document applicable to
the services, products, and deliverables provided under the solicitation. The City of Tacoma
Insurance Requirements document is fully incorporated into the solicitation by reference
(Appendix B).

15. WARRANTY
Parts: Manufacturer’s warranty or minimum one-year warranty whichever is greater.

Contractor shall arrive on-site at the Portland Avenue Reservoir within 48 hours of notification
for all warranty repairs during normal work hours of 8:00 a.m. to 5:00 p.m. Monday through
Friday. Repairs shall include free pick-up and delivery. Repairs must be completed and vehicle
returned within 48 hours of pick-up.

Contractor agrees to allow City to make minor warranty repairs where that is most cost
effective and, if requested, contractor will credit City for cost of parts, but not labor.

Vendor will warrant goods according to the manufacturer’s warranty guidelines. The start of the
warranty commences once the goods are delivered and accepted by the City.

Request for Bids Specification No. TW23-0023N
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16. INSPECTION

All goods are subject to final inspection and acceptance by the City. If any inspection fails, the
vendor shall be required to make arrangements to exchange the goods at their own expense
and replace it in a timely manner acceptable to the City.

Material failing to meet the requirements of this contract will be held at Vendor’s risk and may be
returned to Vendor. If so returned, the cost of transportation, unpacking, inspection,
repackaging, reshipping, or other like expenses are the responsibility of the Vendor.

17. REPORTS

After the conclusion of the contract, upon request from the City to facilitate a new bid process,
contractor shall furnish a list that cross references the manufacturer model numbers specified in
this bid to the current model numbers.

18. APPROVED ITEM EQUIVALENT

A specific manufacturer for almost all line items has been listed in the Technical Specifications
because this is the current manufacturer accepted. For those line items, bidders shall provide
the technical specifications for the manufacturer they are offering using the Substitution Request
Form (Appendix A). The City may request, after the bid due date, a sample of that product for
review and approval by the City. The City reserves all rights to be the sole judge as to whether
any other manufacturer can meet or exceed the current specifications they use. Unless an item
is indicated “No Substitute”, approved equivalents shall be submitted by the date listed in the
Calendar of Events section. Equivalents will be approved by addendum to the solicitation.

19. COMPLIANCE WITH SPECIFICATIONS

All products shall be new and unused. Any product that does not comply with any part of these
technical specifications shall be rejected and the vendor shall, at its own expense, including
shipping, replace the item.

20. MATERIALS AND WORKMANSHIP

The successful bidder shall be required to furnish all materials necessary to perform contractual
requirements. Materials and workmanship for this contract shall conform to all codes,
regulations and requirements for such specifications contained herein and the normal uses for
which intended. Material shall be manufactured in accordance with the best commercial
practices and standards for this type of goods. All literature and products must be packaged and
labeled to sell in the United States.

21. DAMAGED GOODS

The vendor shall replace any orders that are damaged in transit. They will be notified by the
City and they must arrange to have damaged orders picked up within 48 hours’ notice
(excluding weekends and holidays). Vendor will pay all expenses incurred to ship damaged
goods back to manufacturer or their own warehouse.

Request for Bids Specification No. TW23-0023N



22. UPDATED PRODUCTS

During the contract term, if items on the contract are being replaced and updated by the
manufacturer, the supplier may submit the manufacturer information, technical specifications
and pricing to the City for consideration. The supplier shall provide this updated product
information to the City as soon as it becomes available by the manufacturer. The City will work
with the Procurement and Payables Division to review the information submitted and either
accept or reject the product. If the replacement product is not approved, the vendor will be
notified and the current item on the contract will be removed. Because of fixed pricing, the
replacement item must be offered at the same price.

23. PRODUCT DISCONTINUED

During the contract term, if the supplier discontinues carrying any of the contracted items, they
must notify the City and the Procurement and Payables Division within 30 calendar days. The
City reserves the right to seek other suppliers to supply those items or purchase directly from
the manufacturer or their designated distributor until the contract term ends.

24, CONTENT TO BE SUBMITTED

24.1 The City cannot legally accept a substantial deviation from the Specification. Bids
containing any substantial deviation may be rejected as non-responsive. It is agreed that
you will perform according to the highest standard indicated.

24.2 Prices shall be quoted F.O.B. the delivery address in Section 6.1, freight prepaid and
allowed.

24.3 Only bidders experienced in this type of work as defined in Division 40 05 73 of the
Technical Specifications will be considered. Each bidder shall complete the Statement of
Qualifications Form (Appendix A).

25. ENVIRONMENTALLY PREFERABLE PROCUREMENT

In accordance with the City of Tacoma’s Sustainable Procurement Policy, it is the policy of the
City of Tacoma to encourage the use of products or services that help to minimize the
environmental and human health impacts of City Operations. Respondents are encouraged to
incorporate environmentally preferable products or services that have a lesser or reduced effect
on human health and the environment when compared with competing products or services that
serve the same purpose. This comparison may consider raw materials acquisition, products,
manufacturing, packaging, distribution reuse, operation, maintenance or disposal of the product
or service.

The City of Tacoma encourages the use of sustainability practices and desires any awarded
contractor(s) to assist in efforts to address such factors when feasible for:

e Reduction of pollutant releases
e Toxicity of materials used

Request for Bids Specification No. TW23-0023N
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e Waste generation

¢ Greenhouse gas emissions, including transportation of materials and services
¢ Recycle content

o Comprehensive energy conservation measures

e Waste manage reduction plans

e Potential impact on human health and the environment

26. EQUITY IN CONTRACTING

The City of Tacoma is committed to encouraging firms certified through the Washington State
Office of Minority and Women’s Business Enterprise to participate in City contracting
opportunities. See the TMC 1.07 Equity in Contracting Policy at the City’s

Equity in Contracting Program website.

27. PROPRIETARY OR CONFIDENTIAL INFORMATION

The Washington State Public Disclosure Act (RCW 42.56 et seq.) requires public agencies in
Washington make public records available for inspection and copying unless they fall within the
specified exemptions contained in the Act, or are otherwise privileged. Documents submitted
under this RFB shall be considered public records and, with limited exceptions, will be made
available for inspection and copying by the public.

Information that is confidential or proprietary must be clearly marked. Further, an index must be
provided indicating the affected page number(s) and location(s) of all such identified material.
Information not included in said index will not be reviewed for confidentiality or as proprietary
before release.

Request for Bids Specification No. TW23-0023N
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28. TECHNICAL SPECIFICATIONS

Request for Bids

05 10 05

05 43 00

40 05 57.10

40 05 57.26

4005 73

Stainless Steel Surface Treatments, Protection
and Maintenance

Mechanical Fasteners and Hardware

Mechanical Valve Operators, Drives and
Accessories

Electric Motor Driven Valve Actuators

Horizontal Multi-Jet Sleeve Valves
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SECTION 05 10 05
STAINLESS STEEL SURFACE TREATMENTS, PROTECTION AND MAINTENANCE

PART 1- GENERAL
1.1 SCOPE OF WORK

A. The Work of this Section includes treatment, protection and maintenance of stainless
steel surfaces on Supplier furnished and installed stainless steel piping, valves,
equipment and all accessories as specified herein. The Supplier shall furnish all labor,
materials, equipment, and incidentals required to apply and maintain surface
treatments as specified herein.

B. The Supplier shall be advised to read the detailed fabrication and installation
requirements included in Part 3 of this Section. These requirements shall apply to the
Suppliers and will be strictly enforced by the Engineer during execution of the Work.

1.2 SUBMITTALS

A. The Supplier shall submit Shop Drawings including Supplier cut-sheets for products
used in surface treatment application and maintenance having printed text written in
English, and all numerical data shall be in the foot-pound-second system of units.

B. Corrections, comments or lack thereof, made relative to Shop Drawings during review
by the Engineer and/or Owner shall not relieve the Supplier from compliance with the
requirements of the Contract. The Supplier shall be responsible for the final piping
system and requirements specified herein. Selection of fabrication processes,
techniques of construction, coordinating the Work with all trades, and performing the
Work in a safe and satisfactory manner shall be the responsibility of the Supplier.

1.3 REFERENCED STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM A967 — Standard Specification for Chemical Passivation Treatments for
Stainless Steel Parts

B. NSF International (NSF)

1. NSF Standard 61 Drinking Water System Components

C. Where reference is made to one of the above standards, the revision in effect at the
time of bid opening shall apply.

10308921 Tacoma Water February 1, 2023
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1.4 DELIVERY, STORAGE, AND HANDLING

A. The Supplier shall use care during loading of stainless steel pipe, fittings, valves,
equipment and accessories prior to transporting products to the Site. The Supplier shall
use care, when unloading products delivered to the Site, to prevent injury to the
surface treatments applied at the factory. Slings, hooks, and pipe tongs used for
unloading and handling at the Site shall be padded to prevent iron contamination on
stainless steel surfaces. Parts shall not be secured with metal band clamping in such a
way to cause iron contamination from the bands and hardware.

PART 2 - PRODUCTS
2.1 SPRAY-APPLIED PICKLING SOLUTION

A. Spray-applied lean pickling cleaner for factory and field application on large surfaces
shall be applied in accordance with the product manufacturer’s instructions. Pickling
spray shall be NSF-61 certified for surfaces to be in contact with drinking water. The
spray-applied lean pickling solution shall be:

1. Avesta Classic Cleaner 401®, manufactured by Avesta Finishing Chemicals,
Orchard Park, New York.

2. Derustit SS-3, Manufactured by Bradford Derustit, Yorba Linda, California

3. Antox® 75E Pickling Cleaner, manufactured by Chemetall US, New Providence,
New Jersey.

4. Kytex® Brightener 123, manufactured/distributed by Harvard Chemical Research,
Atlanta, Georgia.

2.2 PICKLING PASTE

A. Stainless steel pickling paste used to clean welds, and heat-affected-zone near welds,
shall be applied in accordance with the product manufacturer’s instructions. Cleaner
shall be NSF-61 certified for surfaces in contact with drinking water. The pickling paste
product shall be one of the following:

1. BlueOne® Pickling Paste 130, manufactured by Avesta Finishing Chemicals,
Orchard Park, New York.

2. Wonder Gel, manufactured by Bradford Derustit, Yorba Linda, California

3. Antox® 71E Plus Pickling Paste, manufactured by Chemetall US, New Providence,
New Jersey.

4. Kytex® Pickling Paste 316, manufactured by Harvard Chemical Research, Atlanta,
Georgia.

B. The Supplier shall use a neutralizing rinse to remove the pickling paste and a follow-up
water rinse using purified bottled water shall be used to remove all residuals. The
neutralizing rinse product shall be one of the following:

10308921 Tacoma Water February 1, 2023
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1. Neutralizing Agent 502®, manufactured by Avesta Finishing Chemicals, Orchard
Park, New York.

2. Antox® NP, manufactured by Chemetall US, New Providence, New Jersey.

3. Kytex® Neutralizer 408, manufactured by Harvard Chemical Research, Atlanta,
Georgia.

PART 3 - EXECUTION
3.1 GENERAL REQUIREMENTS

A. Rust spots on new products are nearly always due to surface contamination of free iron

B.

from shop or field contamination, and shall not be allowed. Stainless steel surfaces
shall be inspected by the Resident Project Representative and Supplier upon delivery,
and stored in a location that will prevent entry of contamination from iron-bearing and
other corrosive contaminants prior to installation. Rust stains shall be recorded by the
Resident Project Representative as Defective Work and the Supplier shall correct
these surface defects and maintain their finishes at the factory, during loading,
shipping, unloading, storage, and installation through substantial completion and punch
list for final payment. Correction of these defects shall be performed at no change in
Contract Price or Contract Time.

Welding scale and residual metal tints on weld surfaces and adjacent heat-affected-
zones shall be recorded as Defective Work by the Resident Project Representative.
The Supplier shall clean and passivate welding scale and heat tint defects on welds in
the heat-affected-zone on the pipe exterior after welding, using a chemical cleaning
system, in accordance with ASTM A967. The system shall include a pre-cleaning
solution, pickling paste, and neutralizing rinse. The cleaning system shall be applied in
accordance with the manufacturer’s instructions. The Supplier shall only use pickling
and passivation products from the same manufacturer. No mixing of chemicals from
different manufacturers shall be allowed.

The Supplier SHALL NOT use abrasive blasting for passivation of the Work, nor shall
he/she request this or similar physical processes as a substitute for the procedures
specified herein.

. The Supplier shall be responsible for protection of all pipe, tube, fittings and valves,

and adhere to the following mandatory requirements, and others specified in the

paragraphs below:

1. The Supplier shall protect stainless steel surfaces from contact with carbon steel
including but not limited to hoisting and rigging equipment, steel tables, storage
racks and hand tools.

2. The Supplier shall not be bundle pipe and fittings using ferrous metal banding at
the factory or Supplier’s facility.

3. The Supplier shall not allow contact between wear surfaces of tools used for
carbon steel fabrication and the surfaces of stainless steel pipe, tubes and fittings.
These tools shall include abrasive grinding and cutting wheels, wheel cutters and
rollers, threading taps and dies, tube bending equipment and all other bearing edge
tools.

10308921 Tacoma Water February 1, 2023
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4. The Supplier shall use manual or powered wire brush tools for surface repair and
joint preparation manufactured from stainless steel. No brushes with carbon steel
wire shall be used for fabrication of stainless steel.

5. The Supplier shall shield stainless steel pipe, tube and fittings from all on-site
carbon steel pipe and structural steel cutting and blasting operations.

6. The Supplier shall remove all exterior surface scratches; surface contamination by
ferrous metal grinding kerf; contamination by paint markers and crayons etc.; and
labels after installation.

E. The Resident Project Representative shall examine exterior surfaces of pipe, tube and
fittings at the Site for free iron contamination by the ferroxyl test or other method. The
Supplier shall clean all contaminated surfaces at the Site by pickling using a lean
spray-applied pickling cleaner suitable for large surfaces system.

F. Allimpurities including grease, organic solvents and other combustible materials shall
be removed. The pipe shall be OD and ID immersion pickled and passivated at the mill,
capped and wrapped prior to delivery to the site as specified above.

G. The Supplier shall perform field cutting of stainless steel pipe by mechanical wheel
cutter or abrasive saw, leaving a smooth cut at right angles to the axis of the pipe.
Abrasive cutting wheels to be used for stainless steel pipe and tube shall be new and
designed to prevent iron, sulfur or chlorine contamination to the surface under
preparation or repair, and the surfaces of adjacent piping. Pipe and tube shall be
deburred as part of preparation for all joint configurations.

H. The Supplier shall perform field grinding of stainless steel pipe and tube, including root
pass and enter-pass weld grinding using new grinding wheels. Grinding wheels shall
be designed to prevent iron, sulfur or chlorine contamination to the surface under repair
or the surfaces of adjacent piping.

I.  The Supplier shall use wire wheels, to remove defects on the pipe surface after
installation, constructed of the same material as the pipe wall or Type 316 stainless
steel for super austenitic and duplex stainless steel piping. The surface finish on the
pipe shall meet the specified mill-applied surface finish or better.

END OF SECTION

10308921 Tacoma Water February 1, 2023
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SECTION 05 43 00
MECHANICAL FASTENERS AND HARDWARE

PART 1- GENERAL
1.1 SCOPE OF WORK

A.

The Work of this Section shall include material, dimensional and surface finish
requirements for mechanical fasteners and used in the field assembly and
installation of pipe hangers, supports and structural attachments; modular
channel strut framing systems; rotating machinery; valves, valve actuators,
operators, intermediate drives; and mechanical accessories as specified in all
Sections making reference this Section. The Work of this Section does not
apply to Code regulated structural fasteners and anchors.

Fastener components are specified below by use of a “Grade” or “Type”
designation, which are also used to identify them in the details.

Specifications describing products and installation requirements for the Work of
standard and technical bolting of pressure pipe flanges, at the Site by the
Contractor, are not covered under this Section.

1.2 SUBMITTALS

A. Submit a list of products to be furnished, the names of the suppliers, and the

10308921

date of delivery of materials to the site. Submittals shall include the following:

1. Shop Drawings of all items to be furnished under this Section. Submittals
shall include complete layouts and schedules; location plans and complete
total bill of materials for all mechanical fasteners and anchors to be used for
field installation on the project.

2. Shop Drawings shall include product data sheets for all fasteners and
anchors used in field erection at the site.

3. Where standard hangers and supports are not suitable, submit detailed
drawings showing materials and details of construction for each type of
special hanger and support.

4. Submittals shall include complete piping drawings indicating type of hanger
and support, location, magnitude of load transmitted to the structure and
type of anchor, guide and other pipe supporting appurtenances. Submittals
shall use detail numbers as shown on the Drawings to indicate type of
support proposed wherever possible.

5. Types and locations of pipe hangers and supports shall also be shown on
the piping layouts.
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B. Assembly torque calculations for all bolting and assembly of mechanical
equipment and components in the field. These calculations shall be furnished
regardless of whether a detail of the mechanical assembly is shown on the
drawings or not. In some cases the design tension necessary to achieve the
clamping force and elongation of fasteners and anchors will be specified by the
Engineer herein, or by an equipment manufacturer. Where no tension
requirement is provided for an assembly the Supplier shall be required to
determine the tension requirements. However, in all cases the Supplier shall be
responsible for calculating the assembly torque required to achieve the
necessary design tension, and for the selection of the method of assembly to
be implemented in the field.

1.3 REFERENCE STANDARDS

A. Manufacturing and assembly of products specified shall be in accordance with,
but not limited to, the published standards specified herein.

B. American Society of Mechanical Engineers (ASME)

ASME B1.1 — Unified Inch Screw Threads (UN and UNR form)

ASME B18.2.1 — Square and Hex Bolts and Screws: Inch Series

ASME B18.2.2 — Square and Hex Nuts

ASME B18.3 — Socket Cap, Shoulder and Set Screws — Inch Series
ASME B18.6.2 — Slotted Head Cap Screws, Square Head Set Screws, and
Slotted Headless Set Screws: Inch Series.

6. ASME B18.22.1 — Plain Washers

7. ASME Y14.5M-1994 — Dimensioning and Tolerancing

C. American Society for Testing and Materials (ASTM)

1. A36 - Standard Specification for Carbon Structural Steel

2. ASTM A193 — Standard Specification for Alloy-Steel and Stainless Steel
Bolting Materials for High-Temperature Service

3. ASTM A194 - Standard Specification for Carbon Alloy Steel Nuts for Bolts
for High Pressure or High-Temperature Service or Both

4. ASTM A240 - Standard Specification for Heat Resisting Chromium and
Chromium Nickel Stainless Steel Plate, Sheet and Strip for Pressure
Vessels

5. ASTM A307 — Standard Specification for Carbon Steel Bolts, Studs, and
Threaded Rod 60000 PSI Tensile Strength

6. ASTM A320 — Standard Specification for Alloy-Steel and Stainless Steel
Bolting for Low-Temperature Service

7. ASTM A480 — Standard Specification for General Requirements for Flat-
Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip

8. ASTM A575 — Standard Specification for Steel Bars, Carbon, Merchant
Quiality, M-Grades

9. ASTM A576 — Standard Specification for Steel Bars, Carbon, Hot-Wrought,
Special Quality

10. ASTM A635 — Steel, Sheet and Strip, Heavy-Thickness Coils, Hot-Rolled,
Alloy, Carbon, Structural, High-Strength Low-Alloy, and High-Strength Low-
Alloy with Improved Formability, General Requirements for

11. ASTM A653 -Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process

arwbdE
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12. ASTM A967 — Standard Specification for Chemical Passivation Treatments
for Stainless Steel Parts

13. ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with
Improved Formability, Solution Hardened, and Bake Hardenable

14. ASTM A1011 - Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-
Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability
(Formerly ASTM A570)

15. ASTM A1018 — Standard Specification for Steel, Sheet and Strip, Heavy-
Thickness Coils, Hot-Rolled, Carbon, Commercial, Drawing, Structural,
High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength

16. ASTM B221 — Standard Specification for Aluminum Alloy and Aluminum-
Alloy Extruded Bars, Rods, Wire, Profiles and Tubes

17. ASTM B633 — Standard Specification for Electrodeposited Coatings of Zinc
on Iron and Steel

18. ASTM D5363 — Anaerobic Single-Component Adhesives

19. ASTM F606 — Standard Test Methods for Determining the Mechanical
Properties of Externally and Internally Threaded Fasteners, Washers, Direct
Tension Indicators, and Rivets

20. ASTM F467 — Standard Specification for Nonferrous Nuts for General Use

21. ASTM F468 — Standard Specification for Nonferrous Bolts, Hex Cap
Screws, and Studs for General Use

22. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap
Screws,

23. ASTM F594 - Standard Specification for Stainless Steel Nuts

. American National Standardization Institute (ANSI)

1. ANSI H35.1 — Alloy and Temper Designation Systems for Aluminum

Society of Automotive Engineers (SAE)

1. SAE J924 — Thrust Washers — Design and Application

2. SAE J995 — Mechanical and Material Requirements for Steel Nuts

3. SAE J429 — Mechanical and Material Requirements for Externally Threaded
Fasteners

United States Military Specification (MIL)
1. MIL-A-907E — Anti-Seize Thread Compound

. Where reference is made to one of the above standards, the revision in effect at

the time of bid opening shall apply.

PART 2 - PRODUCTS
2.1 MECHANICAL FASTENERS AND HARDWARE — GENERAL REQUIREMENTS
A. The sizing and selection of mechanical fasteners and anchors for non-structural
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equipment and supports shall be determined by the Manufacturer. The
configuration and material requirements for each type of fastener and surface
treatment process required are included in the paragraphs below.

Tacoma Water February 1, 2023
MECHANICAL FASTENERS AND HARDWARE

054300-3



B. Although the equipment, supports for piping and valves, and accessories
covered under this section are considered non-structural, the anchors used for
their installation shall be designed in accordance with the building code
requirements included in the most recent version ACI 381.

C. This specification uses the term “screw”, “stud”, “bolt”, “stud-bolt”, “threaded
rod”, “nuts” and “washers” based on their traditional use, and shall be
substituted by the word “fasteners” when discussing requirements for all. The
term “anchor” shall refer to an assembly of “fasteners” and accessories used to

anchor equipment and non-structural supports to concrete structures.

D. The Supplier and Manufacturer shall become familiarized with the following
terms for reference while reviewing this Section. The following terms define how
the fasteners and anchors specified below shall be used.

1. Screws shall refer to fasteners and anchors installed in holes tapped with
internal matching threads to attach one component to another. Studs have
the same use except they’re fully threaded across their entire length, or at
each end (plain rod in the middle), and used with nuts.

2. The requirements specified for machine and cap screws shall apply to studs
and nuts constructed of the same material and having the same the same
thread form.

3. Bolts shall be used to join two or more components using nuts, by
installation through plain holes and clamping the components together.
Stud-bolts and threaded rod shall have the same use, except they’re either
double-ended having limited threads on each end and have a solid shank
between, or they’re fully threaded across their entire length.

4. The requirements specified for bolts shall also apply to stud-bolts, threaded
rod and nuts constructed of the same material and having the same the
same thread form.

5. Selection and size of mechanical anchors shall be for non-structural
equipment and supports, such as those for pipe supports. Anchors for non-
structural equipment and supports shall still be sized, selected and installed
in accordance with the codifying agencies in the jurisdiction of the Site.

E. The length of all bolts, studs, stud-bolts, threaded rod and anchors shall be
selected by the Supplier and Manufacturer such that three circumferentially full
threads, at a minimum, protrude from the top of the nut after assembly.

F. Fasteners and anchors shall be furnished plain or with special surface
treatments according to the finish or coating system described for each type of
fastener, except those that receive shop applied coating systems specified in
the pipe and equipment specifications or field applied coatings specified. In
those cases zinc-plated fasteners and anchors shall be furnished.

2.2 MACHINE SCREWS AND STUDS

A. Standard machine screws shall have dimensions as specified in ASME
B18.6.3, and threads shall have dimensions specified in ASME B1.1 UNC
Class 2A fit.
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Pan-head, button-head, fillister-head, and cheese-head machine screws shall
have dimensions specified in ASME B18.6.3 and threads shall have dimensions
specified in ASME B1.1 UNC or UNF, Class 2A fit. Screws shall be furnished in
slotted head; drilled slotted head, for wire secured screws; Type 1 and Type |l
cross recessed head (Phillips); and/or hexalobular internal (Torx) head pattern.

. Oval head and flat head countersunk screws shall have dimensions specified in

ASME B18.6.3 and threads shall have dimensions specified in ASME B1.1
UNC or UNF, Class 2A fit. Oval and flat heads shall be configured for a 100
degree countersink. Screws shall also be furnished in slotted head; drilled
slotted head, for wire secured screws; Type 1 and Type Il cross recessed head
(Phillips); and/or hexalobular internal (Torx) head pattern.

Tamper-resistant screws shall have dimensions specified in ASME B18.6.3 and
threads shall have dimensions specified in ASME B1.1 UNC or UNF, Class 2A
fit. Tamper-resistant screws shall be button head or configured for a 100 degree
countersink flat head. Tamper-resistant screws shall have drilled spanner
heads; a one-way slotted button head pattern; and/or a pin-drilled hexalobular
internal (Pin-in-Torx) head pattern.

Hex machine screws and studs shall have dimensions specified in ASME
B18.2.1, and threads shall have dimensions specified in ASME B1.1 UNC
Class 2A fit.

Socket head machine crews and set screws shall have dimensions specified in
ASME B18.3 and threads shall have dimensions specified in ASME B1.1 UNC
Class 2A fit.

. Studs shall be fully threaded shall have dimensions specified in ASME B1.1,

and threads shall have dimensions specified in ASME B1.1 UNC Class 2A fit.

. All carbon steel machine screws and studs shall be furnished plain. Carbon

steel machine screws and studs shall be furnished with one of the following

finishes:

1. Zinc-plated by electroplating process with a Type lll supplemental clear
chromate satin finish, Class SC3 thickness, in accordance with ASTM B633
and F1941.

2. Hot-dipped galvanized in accordance with ASTM A153 and F2329.

GRADE 5 STL carbon steel machine screws and studs, shall be manufactured
of SAE J429, Grade 5 medium carbon steel, having minimum proof load
strength of 85,000 psi; minimum yield strength of 92,000 psi; minimum tensile
strength of 120,000 psi; and finished Brinell hardness of 253 to 319 BHN.

GRADE 8 STL carbon steel machine screws and studs shall be manufactured
of SAE J429, Grade 8 medium carbon alloy steel, quenched and tempered,
having minimum proof load strength of 120,000 psi; minimum yield strength of
130,000 psi; minimum tensile strength of 150,000 psi; and Brinell hardness of
311 to 362 BHN.
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K.

TYPE 304 SSTL stainless steel machine screws and studs shall be
manufactured to F593, Alloy Group 1, condition CW, Supplementary Condition
S8. Type 304 stainless steel hex head machine screws shall be furnished with
a plain finish, chemically passivated in accordance with the Nitric 1 or Nitric 2
process in accordance with ASTM A967. Surface finish shall be 70 pinch Ra all
over in accordance with ASME B46.1 as a minimum.

TYPE 316 SSTL stainless steel cap screws and studs shall be manufactured to
F593, Alloy Group 2, condition CW, Supplementary Condition S8. Finished cap
screw hardness shall be Rockwell B70.Type 316 stainless steel hex head cap
screws and nuts shall be furnished chemically passivated in accordance with
the Nitric 1 or Nitric 2 process in accordance with ASTM A967. Surface finish
shall be 70 pinch Ra all over in accordance with ASME B46.1 as a minimum.

2.3 NUTS FOR MACHINE SCREW AND STUDS

A.

D.

E.

Nuts for machine screws and studs shall meet the dimensions of ASME
B18.2.2 and have ASME B1.1, UNC threads, Class 2B fit; or manufacturer’s
preferred or proprietary design. Hex nut and channel nut materials shall match
that of the connecting material.

GRADE 5 STL nuts for use with Grade 5 machine screws and studs shall be
manufactured of SAE J995, Grade 5 medium carbon steel, having a minimum
proof load strength of 120,000 psi; and finished Brinell hardness of 301 BHN.

GRADE 8 STL nuts for use with Grade 8 machine screws and studs shall be
manufactured of SAE J995, Grade 8 medium carbon steel alloy steel, having
minimum proof load strength of 150,000 psi; and Brinell hardness of 247 to 336
BHN.

TYPE 304 SSTL nuts used with Type 304 stainless steel machine screws shall
be manufactured to ASTM F594, Alloy Group 1, Type 304.

TYPE 316 SSTL nuts used with Type 316 stainless steel machine screws shall
be manufactured to ASTM F594, Alloy Group 2, Type 316.

2.4 HIGH-STRENGTH CAP SCREWS, BOLTS AND STUDS

A.
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GRADE B7 ferritic hex-head and heavy hex-head high-strength cap screws,
bolts and studs, shall be used with carbon steel pipe in high temperature
service (>100 degrees F). Cap screws bolts and studs shall be constructed of
ASTM A193, Grade B7, chromium-molybdenum steel, carbide solution treated.
Cap screws, bolts, studs and threaded rod shall be marked “B7”. Grade B7
fasteners shall have the following mechanical properties:

1. Cap screws, bolts and studs up to 2.5 inch nominal size shall have
minimum yield strength of 105,000 psi; minimum tensile strength of 125,000
psi; and maximum Brinell hardness of 321 BHN (35 HRC).

2. Cap screws, bolts and studs 2.5 inch to 4.0 inch nominal size shall have
minimum yield strength of 95,000 psi; minimum tensile strength of 115,000
psi; and maximum Brinell hardness of 321 BHN (35 HRC).

3. Cap screws, bolts and studs 4.0 inch to 7.0 inch nominal size shall have
minimum yield strength of 75,000 psi; minimum tensile strength of 100,000
psi; and maximum Brinell hardness of 321 BHN (35 HRC).
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B. GRADE L7 ferritic steel hex-head and heavy hex-head high-strength cap
screws, bolts and studs shall be used with carbon steel and ductile iron pipe in
low temperature service (-150 degrees F to 100 degrees F). Cap screws, bolts
and studs shall be constructed of ASTM A320, Grade L7, Class 1, chromium-
molybdenum steel, carbide solution treated. Cap screws, bolts, studs and
threaded rod shall be marked “L7”. Grade L7 Bolts up to 2.5 inch nominal size
shall have minimum yield strength of 105,000 psi; minimum tensile strength of
125,000 psi; and maximum Brinell hardness of 321 BHN (35 HRC).

C. GRADE F593U, stainless steel heavy hex-head high strength cap screws, bolts
and studs shall be used with carbon steel pipe in low temperature service (0 to
100 degrees F). Cap screws, bolts and studs shall be constructed of ASTM
F593, Alloy Group 7 (Alloy 603), condition AH precipitation hardening stainless
steel, solution annealed and aged, having a minimum yield strength of 105,000
psi; minimum tensile strength of 135,000 psi; and, maximum hardness of
Rockwell C28 to C38 up to 172" nominal diameter.

D. For applications requiring F593U hex-head bolts greater than 172" nominal
diameter, custom designed cap screws, bolts and studs shall be furnished, with
a designated nut or nut pair as specified below. Custom cap screws, bolts and
studs shall be furnished.

E. One additional custom cap screws, bolts and studs, and a designated nut or nut
pair shall be manufactured for every 10 flange kits furnished, or a minimum of
one representative specimen in cases where less than 10 kits are furnished, for
use as a specimen for proof testing. Each specimen shall be proof tested in
accordance with ASTM F606 to Supplier’s calculated clamping load for each
stud. Acceptance criteria shall be no permanent during and following
application of the proof load.

F. Grade F593U heavy hex heads on cap screws, bolts and studs shall be marked
“F593U” on the top of the head in raised characters suitable for visual
inspection during installation. Threaded rod studs shall be marked “F593U”,
machine-struck using character dies, on the plain metal face at the tip of each
threaded end in recessed characters.

2.5 INTERMEDIATE-STRENGTH HEX HEAD BOLTS AND STUD-BOLTS

A. GRADE B6 ferritic steel hex-head and heavy hex-head high-strength bolts and
stud-bolts, shall be used with carbon steel pipe in high temperature service
(>100 degrees F), shall be constructed of ASTM A193, Grade B6, chromium-
molybdenum steel, carbide solution treated. Bolts and stud-bolts shall be
marked “B6”. Grade B6 bolts up to 4.0 inch nominal size shall have minimum
yield strength of 85,000 psi; minimum tensile strength of 110,000 psi; and
maximum Brinell hardness of 321 BHN (35 HRC).
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B. GRADE B8, CLASS 2 stainless steel heavy hex head intermediate strength
bolts, stud bolts and threaded rod shall be ASTM A193, Grade B8 (Type 304),
Class 2, carbide solution treated and strain hardened SSTL, in accordance with
supplementary requirement S1; and have a minimum yield strength of 50,000
psi; minimum tensile strength of 100,000 psi; and maximum finished Brinell
hardness of 321 BHN. Grade B8, Class 2 heavy hex heads on bolts shall be
marked “B8” on the top of the head in raised characters suitable for visual
inspection during installation. Stud bolts shall be marked “B8” machine-struck
on the plain metal face at the tip of each threaded end in recessed characters.

C. GRADE B8M, CLASS 2 stainless steel heavy hex-head intermediate strength
bolts, shall be ASTM A193, Grade B8M (Type 316), Class 2, carbide solution-
treated and strain hardened SSTL, in accordance with supplementary
requirement S1; and have a minimum yield strength of 50,000 psi; minimum
tensile strength of 90,000 psi; and maximum finished Brinell hardness of 321
BHN. Grade B8M, Class 2 heavy hex heads on bolts shall be marked “B8M” on
the top of the head in raised characters suitable for visual inspection during
installation. Stud bolts shall be marked “B8M” machine-struck on the plain metal
face at the tip of each threaded end in recessed characters.

2.6 LOW-STRENGTH HEX HEAD BOLTS AND STUD-BOLTS

A. GRADE B, ferritic steel hex-head and heavy hex-head low-strength bolts and
stud-bolts, shall be used with ductile iron pipe in low temperature service (0 to
100 degrees F). Bolts and stud-bolts shall be constructed of ASTM A307,
Grade B, stress-relief-annealed. Bolts and stud-bolts shall be marked “B”.
Grade B bolts up to 4.0 inch nominal size shall have a tensile strength of
60,000 to 100,000 psi; and maximum Brinell hardness of 121 to 212 BHN (69 to
95 HRC).

B. GRADE B8, CLASS 1 stainless steel heavy hex-head low strength bolts and
stud-bolts, shall be constructed of ASTM A193, Grade B8, Class 1, carbide
solution treated, (Type 304) SSTL, having a minimum yield strength of 30,000
psi; minimum tensile strength of 75,000 psi; and maximum Brinell hardness of
223 BHN. Grade B8, Class 1 heavy hex-heads on bolts shall be marked “B8”
on the top of the head in raised characters suitable for visual inspection after
installation. Stud bolts and threaded rod shall be marked “B8” machine-struck
on the plain metal face at the tip of each threaded end in recessed characters.

C. GRADE B8M, CLASS 1 stainless steel heavy hex-head low strength bolts and
stud-bolts, shall be ASTM A193, Grade B8M, Class 1, carbide solution treated,
(Type 316) stainless steel, having a minimum yield strength of 30,000 psi;
minimum tensile strength of 75,000 psi; and, maximum Brinell hardness of 223
BHN. Hex heads on bolts shall be marked “B8M” on the top of the head in
raised characters suitable for visual inspection during installation. Stud bolts
and threaded rod shall be marked “B8M” machine-struck on the plain metal
face at the tip of each threaded end in recessed characters.

2.7 HIGH-STRENGTH HEX NUTS

A. Nuts shall meet the dimensions of ASME B18.2.2 and have ASME B1.1, UNC
threads, Class 2B fit; or manufacturer’s proprietary design, where applicable.
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B. Grade 2H quenched and tempered medium carbon steel nuts shall be used

with Grade B7 bolts and stud-bolts shall be manufactured of hot forged or cold
punched ASTM A194, Grade 2H, ferritic steel, carbide solution treated, each
nominal nut size having proof load tension capacity based on a proof load
stress of 175,000 psi, and Brinell hardness of 248 to 327 BHN. Hex nuts shall
be marked “2H” on a non-load bearing surface, with engraved or mechanically
stamped characters, suitable for visual inspection after installation.

2.8 INTERMEDIATE STRENGTH HEX NUTS

A. Grade 8 SSTL nuts used with Grade B8 fasteners and anchors shall be

constructed of ASTM A194, Grade 8 (Type 304) stainless steel, having proof
load tension capacity based on 80,000 psi proof stress across all nominal nut
sizes, and Brinell hardness of 126 to 300 BHN. Hex nuts shall be marked “8” on
a non-load bearing surface, with engraved or mechanically stamped characters,
suitable for visual inspection after installation. Grade B8 fasteners and anchors
and Grade 8 heavy hex nuts shall be furnished with a scale free bright finish by
chemical passivation using the Nitric 1 or Nitric 2 process in accordance with
ASTM A967. Surface finish shall be 70 pinch Ra all over as a minimum.

Grade B8M SSTL nuts used with Grade B8M fasteners and anchors shall be
hot forged or cold punched manufactured of ASTM A194, Grade 8M (Type 316)
stainless steel, having proof load strength of 80,000 psi and Brinell finished
hardness of 126 to 300 BHN. Hex nuts shall be marked “8M” on a non-load
bearing surface, with engraved or mechanically stamped characters, suitable
for visual inspection after installation.

Grade 8M SSTL nuts used with Grade BBMSH fasteners and anchors shall be
manufactured of ASTM A194, Grade 8M (Type 316) stainless steel, drawn or
cold forged, strain hardened (finished hardness shall be manufacturers
standard). Grade 8M nuts shall have proof load strength as follows:

1. 110,000 psi, up to 0.75 inch nominal nut size

2. 100,000 psi, 0.875 inch to 1.0 inch nominal

3. 95,000 psi, 1.125 inch to 1.25 inch nominal

4. 90,000 psi, 1.375 inch to 1.50 inch nominal

2.9 LOW STRENGTH HEX NUTS

A. Grade 8 SSTL nuts used with Grade B8 fasteners and anchors shall be
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constructed of ASTM A194, Grade 8 (Type 304) stainless steel, having proof
load tension capacity based on 80,000 psi proof stress across all nominal nut
sizes, and Brinell hardness of 126 to 300 BHN. Hex nuts shall be marked “8” on
a non-load bearing surface, with engraved or mechanically stamped characters,
suitable for visual inspection after installation. Grade B8 fasteners and anchors
and Grade 8 heavy hex nuts shall be furnished with a scale free bright finish by
chemical passivation using the Nitric 1 or Nitric 2 process in accordance with
ASTM A967. Surface finish shall be 70 pinch Ra all over as a minimum.

Grade B8M SSTL nuts used with Grade B8M fasteners and anchors shall be
hot forged or cold punched manufactured of ASTM A194, Grade 8M (Type 316)
stainless steel, having proof load strength of 80,000 psi and Brinell finished
hardness of 126 to 300 BHN. Hex nuts shall be marked “8M” on a non-load
bearing surface, with engraved or mechanically stamped characters, suitable
for visual inspection after installation.

Tacoma Water February 1, 2023
MECHANICAL FASTENERS AND HARDWARE

054300-9



C. Grade 8M SSTL nuts used with Grade BBMSH fasteners and anchors shall be

manufactured of ASTM A194, Grade 8M (Type 316) stainless steel, drawn or
cold forged, strain hardened (finished hardness shall be manufacturers
standard). Grade 8M nuts shall have proof load strength as follows:

1. 110,000 psi, up to 0.75 inch nominal nut size

2. 100,000 psi, 0.875 inch to 1.0 inch nominal

3. 95,000 psi, 1.125 inch to 1.25 inch nominal

4. 90,000 psi, 1.375 inch to 1.50 inch nominal

2.10 WASHERS

A. Type A STL plain carbon steel washers shall be manufactured to the dimension

included in ASME B18.22.1, Type A, Tables 1A and Tables 1B. SAE J924
washer configurations shall also be allowed.

Carbon steel washers shall meet the requirements included in ASTM F844, and
be fabricated from high strength and low-alloy carbon steel sheet stock
conforming with the requirements of ASTM A568.

Type A carbon steel washers shall be furnished with a plain descaled finish.

Where noted, washers shall be furnished with one of the following factory

applied finishes:

1. Zinc-plated by electroplating process with a Type Il supplemental yellow
chromate satin finish, Class SC3 thickness, in accordance with ASTM B633.

2. Hot-dipped galvanized in accordance with ASTM A153 and F2329.

2.11 TIE-ROD RESTRAINT ASSEMBLIES FOR BOLTED SLEEVE COUPLINGS

A. Tie-rod restraints for bolted sleeve couplings for ductile iron pipe shall be

installed. Tie-rod restraint assemblies shall consist of ASTM A36 steel lugs,
ASTM A193, Grade B8 (Type 304) stainless steel tie-rods, ASTM A194, Grade
8 (Type 304) stainless steel hex heavy nuts and washers.

The tie-rod lugs shall be fabricated in the materials, finish and dimensions

shown on the Drawings, or manufactured lugs may be provided. Manufactured

tie-rod lugs shall be:

1. Romac Harness Lugs, manufactured by Romac Industries, Bothell
Washington.

2. Style 441 Tie-Plate manufactured by Dresser Industries, Addison, Texas.

3. Item 364-4000 manufactured by Trumbull Industries, Youngstown, Ohio.

2.12 FORGED EYEBOLTS
A. Type 2 lifting eyebolts shall be constructed ASTM F541 alloy steel forgings,
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having a minimum yield strength of 70,000 psi; minimum tensile strength of
95,000 psi; and maximum finished Brinell hardness of 197 to 248 BHN.

Eyebolts shall have dimensions in accordance with ASME B18.15, Type 2, and
shoulder pattern. Threads shall have dimensions specified in ASME B1.1 UNC
Class 2A fit.

. Lifting eyebolts shall be furnished with a plain descaled finish. Where noted,

lifting eyebolts shall be furnished with one of the following factory applied
finishes:
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1. Zinc-plated by electroplating process with a Type Il supplemental yellow
chromate satin finish, Class SC3 thickness, in accordance with ASTM B633.
2. Hot-dipped galvanized in accordance with ASTM A153 and F2329.

2.13 NICKEL ANTI-SEIZE THREAD LUBRICANTS
A. Anti-seize thread lubricants shall be used with stainless steel fasteners and

anchors used for assembly and installation of mechanical equipment, supports
and hardware at the site. Fasteners used for the assembly of pressure piping
flanges are not covered under this Section.

Thread lubricants shall meet the requirements of MIL-A-907E withstand

operating temperatures from -65 to 2400 degrees F, and prevent seizure and/or

galling in steel and stainless steel fasteners and anchors under high tension

clamping forces. The lubricant shall have colloidal nickel particles 4 to 7

microns in size; a static friction factor of no greater than 0.18; and dynamic

friction factor of 0.12 in accordance with ASTM D2266. Thread lubricant shall

permit disassembly of fasteners and anchors with minimal manual input. Nickel

anti-seize compounds shall be:

1. 772 Premium Nickel Anti-Seize Compound, manufactured by Chesterton
Technical Products, Stoneham, Massachusetts.

2. Nickel Anti-Seize, manufacturer by Permatex, Hartford, Connecticut.

3. SAF-T-EZE Nickel Anti-Seize, manufactured by Saf-T-Lok, Lombard,
Illinois.

4. Never-Seez® Pure Nickel Special Lubricant, manufactured by Bostik,
Wauwatosa, Wisconsin

2.14 THREAD-LOCKING COMPOUNDS - GENERAL REQUIREMENTS
A. All thread-locking compounds shall be the anaerobic curing type and withstand

temperatures -65 to 300 degrees F. The thread locker shall be used to maintain
bolt and screw tension and clamping force when used with hex nuts and
internal threaded holes in vibrating machinery.

2.15 LOW-STRENGTH LIQUID THREAD-LOCKER

A. Low strength liquid thread-locker for fasteners and anchors less than ¥4 inch

diameter shall meet ASTM D5363, ANO311 having a thixotropic viscosity of

1200 -5000 cP, and shall be effective throughout a temperature range of -65 to

300 degrees F. Low strength thread-locker shall be:

1. Loctite 222MS™ Thread-locker, manufactured by Henkel Corporation,
Rocky Hill, Connecticut.

2. T22® Thread-locker manufactured by Safe-T-Lok International, Lombard,
lllinois.

3. Low Strength thread-locker PURPLE, manufactured by Permatex, Hartford,
Connecticut.

2.16 MEDIUM-STRENGTH LIQUID THREAD-LOCKER
A. Medium strength thread-locker for fasteners and anchors ¥4 inch to % inch
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diameter shall meet ASTM D5363, Class AN321 having a thixotropic viscosity

of 1200 to 6000 cP, and shall be effective throughout a temperature range of -

65 to 300 degrees F. Medium strength Thread-locker shall be:

1. Loctite 242® Liquid Thread-locker, manufactured by Henkel Corporation,
Rocky Hill, Connecticut.
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2. T42 Thread-locker manufactured by Safe-T-Lok, Lombard, lllinois.
3. Medium Strength thread-locker BLUE, manufactured by Permatex, Hartford,
Connecticut.

2.17 HIGH-STRENGTH LIQUID THREAD-LOCKER

A. High strength low viscosity thread-locker for fasteners and anchors up to 1 inch
diameter shall meet ASTM D5363, Class AN0221 having a viscosity of 500 cP,
and shall be effective throughout a temperature range of -65 to 300 degrees F.
High strength Thread-locker shall be:

1. Loctite 271® Liquid Thread-locker, manufactured by Henkel Corporation,
Rocky Hill, Connecticut.

2. T70 Thread-locker manufactured by Safe-T-Lok, Lombard, lllinois.

3. High Strength thread-locker RED, manufactured by Permatex, Hartford,
Connecticut.

2.18 HIGH-STRENGTH LIQUID THREAD-LOCKER

A. High strength thread-locker for fasteners and anchors 7/8 inch diameter and
larger shall meet ASTM D5363, Class AN0211 having a thixotropic viscosity of
1200 to 6000 cP, and shall be effective throughout a temperature range of -65
to 300 degrees F. High strength threadlocker for large fasteners and anchors
shall be:

1. Loctite 277™ Liquid Thread-locker, manufactured by Henkel Corporation,
Rocky Hill, Connecticut.

2. T77 Thread-locker manufactured by Safe-T-Lok, Lombard, lllinois.

3. Large Diameter thread-locker RED, manufactured by Permatex, Hartford,
Connecticut.

2.19 PENETRATING GRADE LIQUID THREAD-LOCKER

A. Penetrating grade (wicking) thread-locker for fasteners and anchors less than %
inch diameter, already installed, shall meet ASTM D5363, Class AN0261
having a thixotropic viscosity of 12 cP, and shall be effective throughout a
temperature range of -65 to 300 degrees F. Medium strength threadlocker shall
be:

1. Loctite 220™ Liquid Thread-locker, manufactured by Henkel Corporation,
Rocky Hill, Connecticut.

2. S90 Thread-locker manufactured by Safe-T-Lok, Lombard, Illinois.

3. Penetrating Grade Thread-locker GREEN, manufactured by Permatex,
Hartford, Connecticut.

2.20 PENETRATING LIQUID THREAD-LOCKER FOR DRINKING WATER
EQUIPMENT

A. Penetrating grade (wicking) thread-locker having NSF-61 certification for
fasteners and anchors less than %2 inch diameter, already installed, shall meet
ASTM D5363, Class AN0261 having a thixotropic viscosity of 12 cP, and shall
be effective throughout a temperature range of -65 to 300 degrees F. Medium
strength thread-locker shall be:

1. Loctite 290™ Liquid Thread-locker, manufactured by Henkel Corporation,
Rocky Hill, Connecticut.

2.21 U-BOLTS FOR PIPING AND INSTRUMENTATION HANGERS AND SUPPORTS
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A.

U-bolts, used in pipe hanger and support assemblies, shall be configured to
Type 24 specifications in accordance with MSS SP-69. Each U-bolt shall be
furnished with four nuts of the same material and finish. MSS SP-24 U-bolts
shall be:

1. Figure B3188 and Figure 3188C for plastic coated, by B-Line division of
Eaton Corp., Highland, lllinois

2. Figure 137 and Figure 137C for plastic coated, by Anvil International
division Mueller Water Products, Portsmouth, New Hampshire

3. Figure 38 by Carpenter & Patterson, Woburn, Massachusetts

4. Figure 90 and Figure 90C for plastic coated manufactured by PHD
Supports, Columbiana, Ohio.

5. Figure 137 and Figure 137PC for plastic coated by Empire Industries,
Manchester, Connecticut

2.22 MALLEABLE IRON EYE SOCKET FOR PIPE HANGERS

A.

Malleable iron eye sockets, used in pipe hanger assemblies, shall be

configured to Type 16 specifications in accordance with MSS SP-69. Eye

sockets shall have ASME B1.1, UNC internal threads, Class 2B fit. MSS SP-16

malleable iron eye sockets shall be:

1. Figure B3222 by B-Line division of Eaton Corp., Highland, Illinois

2. Figure 110R by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 12 by Carpenter & Patterson, Woburn, Massachusetts

4. Figure 30 manufactured by PHD Supports, Columbiana, Ohio.

2.23 WELDLESS EYE NUT FOR PIPE HANGERS

A.

Weldless eye nuts, used in pipe hanger assemblies, shall be configured to Type

17 specifications in accordance with MSS SP-69. Weldless eye nuts shall have

ASME B1.1, UNC internal threads, Class 2B fit. MSS SP-17 Weldless eye nuts

shall be:

1. Figure B3200 by B-Line division of Eaton Corp., Highland, Illinois

2. Figure 290 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 279 by Carpenter & Patterson, Woburn, Massachusetts

4. Figure 35 manufactured by PHD Supports, Columbiana, Ohio.

2.24 FORGED STEEL CLEVIS FOR PIPE HANGERS

A. Forged steel clevis’, used in pipe hanger assembilies, shall be configured to
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Type 14 specifications in accordance with MSS SP-69. Clevis’ rod sockets shall

have ASME B1.1, UNC internal threads, Class 2B fit. Each clevis shall be

furnished with a clevis pin having the same surface finish as the clevis and

include type 316 stainless steel cotter pins for assembly. MSS Type 14 forged

steel clevis’ shall be:

1. Figure B3201 by B-Line division of Eaton Corp., Highland, Illinois

2. Figure 290 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 279 by Carpenter & Patterson, Woburn, Massachusetts

4. Figure 35 manufactured by PHD Supports, Columbiana, Ohio.
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2.25 TURNBUCKLES FOR PIPE HANGERS

A.

Turnbuckles, used in pipe hanger assemblies, shall be configured to Type 13

specifications in accordance with MSS SP-69. Turnbuckles shall have ASME

B1.1, UNC internal threads, Class 2B fit. MSS SP-13 turnbuckles shall be:

1. Figure B3202 by B-Line division of Eaton Corp., Highland, lllinois

2. Figure 230 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 132 by Carpenter & Patterson, Woburn, Massachusetts

4. Figure 960 manufactured by PHD Supports, Columbiana, Ohio.

2.26 SWIVEL TYPE TURNBUCKLES FOR PIPE HANGERS

A.

Swivel type turnbuckles, used in pipe hanger assemblies, shall be configured to

Type 15 specifications in accordance with MSS SP-69. Swivel type turnbuckles

shall have ASME B1.1, UNC internal threads, Class 2B fit. MSS SP-15 swivel

type turnbuckles shall be:

1. Figure B3224 by B-Line division of Eaton Corp., Highland, Illinois

2. Figure 114 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 38 by Carpenter & Patterson, Woburn, Massachusetts

4. Figure 114 manufactured by PHD Supports, Columbiana, Ohio.

5. Figure 114 by Empire Industries, Manchester, Connecticut

2.27 MALLEABLE IRON THREADED UPPER ATTACHMENT FOR PIPES

A.

Cast-in-place concrete threaded structural upper attachments for pipe hanger

rod shall be configured to Type 18 specifications in accordance with MSS SP-

69 and listed by Underwriters Laboratory and Factory Mutual. The insert shall

be constructed of cast malleable iron. Each insert shall be furnished with a

serrated adjustable nut, having ASME B1.1, UNC internal threads, Class 2B fit

for threaded rod position correction during hanger installation. MSS Type 18

malleable iron threaded structural upper attachments shall be:

1. Figure B3014 by B-Line division of Eaton Corp., Highland, Illinois

2. Figure 282 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 108 by Carpenter & Patterson, Woburn, Massachusetts

2.28 FABRICATED STEEL THREADED UPPER ATTACHMENT FOR PIPE
HANGERS

A. Cast-in-place concrete wedge-type threaded structural upper attachments for
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pipe hanger rod shall be configured to Type 18 specifications in accordance

with MSS SP-69 and listed by Underwriters Laboratory and Factory Mutual. The

insert shall be constructed of cast malleable iron. Each insert shall be furnished

with an adjustable nut having ASME B1.1, UNC internal threads, Class 2B fit for

position correction during hanger installation. MSS Type 18 wedge-type

fabricated steel threaded structural upper attachments shall be:

1. Figure B2500, 2503 or 2505 by B-Line division Eaton Corp., Highland,
lllinois

2. Figure 281 or 285 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 108 by Carpenter & Patterson, Woburn, Massachusetts
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2.29 WELDED CLEVIS UPPER STRUCTURAL ATTACHMENTS FOR PIPE
HANGERS

A. Welded U-shaped upper structural attachments, used for attaching pipe hanger
rod to structural steel, shall be configured to Type 22 specifications in
accordance with MSS SP-69. The insert shall be constructed of ASTM A36
structural steel or equivalent.

B. Each attachment shall be drilled on all sides to accept hanger rod, nuts and
cross bolts. Shop and field welding of brackets to structural shapes shall be in
accordance with the Supplier’s submitted and approved welding procedure
specifications. MSS Type 22 wedge-type fabricated steel threaded structural
upper attachments shall be:

1. Figure B3083 by B-Line division of Eaton Corp., Highland, Illinois

2. Figure 66 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 113A/B manufactured by Carpenter & Patterson, Woburn,
Massachusetts

4. Figure 900-1 manufactured by PHD Supports, Columbiana, Ohio.

2.30 SINGLE-LUG PLATE UPPER STRUCTURAL ATTACHMENTS FOR PIPE
HANGERS

A. Fabricated single-lug plate upper structural attachments used for pipe hanger
assemblies shall be constructed of ASTM A36 structural steel or equivalent.
Fabricated single-lug plate structural upper attachments shall be:

1. Figure B3084 by B-Line division of Eaton Corp., Highland, Illinois
2. Figure 47 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

2.31 CLEVIS PLATE UPPER STRUCTURAL ATTACHMENTS FOR PIPE HANGERS

A. Fabricated clevis plate upper structural attachments used for pipe hanger
assemblies shall be constructed of ASTM A36 structural steel or equivalent.
Fabricated clevis plate upper structural attachments shall be:

1. Figure B3086 by B-Line division of Eaton Corp., WE, lllinois

2. Figure 49 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 904 manufactured by PHD Supports, Columbiana, Ohio.

2.32 ROD PLATE UPPER STRUCTURAL ATTACHMENTS FOR PIPE HANGERS

A. Fabricated rod plate upper structural attachments used for pipe hanger
assemblies shall be constructed of ASTM A36 structural steel or equivalent.
Fabricated rod plate upper structural attachments shall be:

1. Figure B3085 by B-Line division of Eaton Corp., Highland, lllinois

2. Figure 52 by Anvil International division Mueller Water Products,
Portsmouth, New Hampshire

3. Figure 903 manufactured by PHD Supports, Columbiana, Ohio.
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2.33 C-CLAMP FOR B