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DIVISION 01

GENERAL REQUIREMENTS

(February 2017 Version)

SECTION 01 11 00
SCOPE OF WORK

1.
Work  Included: Major items of work shall include the following: 

1.1
Base Items:
1.1.1
Replacement of the existing waste water treatment equipment in Building 77, and the installation of a wash rack and foundation.  Replacement of the waste water treatment equipment will include the installation of two new 2,500 gallon storage tanks; two submersible sump pumps; a duplex bag filter system, a prefabricated hydrogen peroxide feed system and storage system including metering pump skid, 500 gallon storage tank and containment basin; a prefabricated, modular UV / Advanced Oxidation System; piping; flow meter; instrumentation; electrical work; and all else required, complete in every respect, tested and accepted, and placed into operation.  The project will also include lead paint removal.  Also included is the construction of a wash rack consisting of foundation footers; concrete slab demolition; concrete slab with turn-down edges; raised rollover curbs; bollards; catch and junction basins; drain piping; and all else required, complete in every respect, tested and accepted, and placed into operation.  Also included is the construction and removal of a temporary wash rack consisting of a temporary tensioned fabric structure; catch basin; concrete curbs; hazardous sludge removal and disposal from the catch basin before demolition; and all else required, complete in every respect, accepted, placed into operation, and removed.
1.2
Items:  The Bidder shall offer a price for each of the Work Items below.  
1.2.1
Item No. 1 – Covered Wash Rack:  Furnishing all labor; materials; tools; equipment to install the structural steel wash rack including structural steel columns installed on foundation footers constructed as part of the Base Bid Item above; anchor bolts; concrete encasement around the steel columns; steel roof deck, beams and girders; roof; ridged roof insulation; CMU sill walls; side and door strip curtains installed on tracks; welding, bolting, painting; and all else required, complete in every respect, accepted, and placed into operation.
1.2.2     Item No. 2 – Extra Contaminated Soil:  Furnishing all labor; materials; tools; equipment; including testing, excavation, hauling, properly disposing of all contaminated materials off-site; purchase, hauling and the placement and compaction of select backfill materials; for removal contaminated soil and replacing it with clean backfill.  Estimated Quantity is 15 cubic yards.  

1.3
Work associated with these items are described in the following specification sections and/or are shown on the contract drawings. Incidental work items not listed above and necessary for completing the project shall be included.

2.
DRAWINGS:  Drawings and the accompanying specifications are the property of the Government and comprise legal documentation that pertains exclusively to this project.  Drawings will be made available in a format determined by the solicitation method.  CEU Cleveland will not provide hard copies of drawings.  

	2.1
Construction Drawings:
	CG DWG. 8412-D, Sheets 1 – 31


	2.2
Reference Drawings:
	None

	
	


	2.3
Reference Documents:
	C8412 Asbestos and Lead-Based Paint Survey Report.pdf (prepared by AECOM, dated December 16, 2015.)

	
	C8412 Geotechnical Report.pdf (prepared by Froehling &Robertson, Inc., dated April 13, 2017.)

	
	C8412 Elizabeth City Wastewater Permit.pdf (dated November, 16, 2017)


SECTION 01 12 16
PROJECT PHASING

1.
To minimize interference with Coast Guard operations, utilize the phasing sequence listed below and under the “Construction Sequence, and Operational Notes” notes on Plan Sheet G-01 to accomplish contract work.  Coordinate phasing and construction activities with the Contracting Officer’s Representative to minimize impacts to Base Operations.
Construction Sequence

1. Obtain and install two 2,500 storage tanks and install them outside the paint stripping room as shown on sheet C-03. 

2. Install the temporary wash rack and sump. Provide a portable sump pump and hose for use by the base personnel to pump collected wash water from the temporary wash rack to the storage tanks. The pump shall be 115 volt, single phase, 20 gpm @ 20 feet, 1-1/2" discharge, submersible effluent pump capable of passing 3/4" solids, and equipped with 120 feet of 3-prong electrical cord. Also provide 120 feet of 1-1/2" flexible pvc discharge hose equipped with fittings to attach to the submersible pump. Base personnel shall pump water from sump to the two storage tanks and on to the treatment room. 

3. Demolish and reconstruct permanent wash rack. Once completed, remove temporary wash rack, and fill and patch the sump. Base personnel shall pump the wastewater from the new wash rack to the two outside 2,500 gallon storage tanks until the treatment equipment has been replaced and placed into service.  

4. The existing treatment equipment shall remain in service until the new wash rack has been completed and placed into service and until all new treatment equipment is on site. The contractor shall give 7 days notice to the contracting officer's representative prior to taking the treatment equipment out of service. The new equipment shall be installed and placed into service within 14 calendar days. The contractor shall move the two existing 2,500 gallon storage tanks out of the building and place them next to the two new tanks and use them to store wastewater generated from the new wash rack. Remove the remaining treatment equipment.

5. Remove lead based paint from the treatment room floors. Re-paint the floors.

6. Install the new treatment unit, including the hydrogen peroxide storage and feed unit, and make electrical connections. Place the units into service with temporary piping. Pump the stored wastewater from the four storage tanks to the unit for treatment. Move the two new storage tanks into the treatment room, install the new bag filter, install the new sump and transfer pumps, make final piping connections, and hydrostatic test the piping systems in accordance with “Section 40 05 13 – Pipelines, Liquid Process Piping” of the specifications. During this time, wastewater from the wash rack shall be stored in the two existing storage tanks. The stored water shall be transferred to the new tanks once they have been installed and connected to the treatment unit. 

7. Remove and dispose of the two existing 2,500 gallon storage tanks.

8. The treatment unit can be out of service for a maximum of 14 calendar days. If circumstances require a longer outage period, then the contractor shall provide additional storage for the wastewater generated at the wash racks. 
9. The Contractor shall have collected and tested two composite wastewater samples from the existing composite water sampler located at Building 29 (Permit sampling point); once during construction, and once when the new treatment system has been complete and has been place into operation.  The water samples shall be tested for Flow, BOD, TSS, Total Kjeldahl Nitrogen, Cadmium, and Priority Pollutant Analysis in accordance with Part 1, Section F of the USCG Base – Elizabeth City Wastewater Discharge Permit dated November, 16, 2017 (provided in 2.3 – Reference Documents).  The wastewater samples shall be collected the morning after: (1) the existing UV treatment unit has been in operation and (2) the new UV treatment unit has been in operation.  The test procedures for the analysis shall be performed in accordance with the techniques prescribed in 40 CFR, part 136 and amendments thereto.  The pollutant analysis shall be performed by a North Carolina division of Water Resources Certified Laboratory that is certified in the analysis of the pollutant in wastewater.  Copies of the results of the sample analysis shall be provided to the Contracting Officer and Contracting Officer’s Representative.  
Operational Notes

10. Temporary wash rack: while the existing wash rack is out of service and being replaced, the base personnel shall pump collected water from the temporary wash catch basin to the two new 2,500 gallon storage tanks by removing the plastic grate and lowering a pump with hose into the catch basin. The catch basin has sufficient volume to accommodate at least one washing.

2.
Sludge removal: the base shall include removal of any collected sludge from the temporary wash rack's catch basin when schedule sludge removal from the stripping room's sumps occurs. 

3.
During the 14 day period when the treatment facility is out of service and is being replaced, it may be necessary for the washing activities to be suspended or reduced for one week in order to not produce more than 10,000 gallons of available storage in the four 2,500 gallon tanks. See construction note No. 4 above.

SECTION 01 14 00
CONTRACTOR WORK HOURS

1.
WORK HOURS:  Accomplish work during normal unit operational hours of 7:30 a.m. to 4:30 p.m., Monday through Friday unless otherwise approved by the Coast Guard.  Note any departures from these work hours on the Daily Reports.

2.
SATURDAY, SUNDAY AND HOLIDAYS:  The contractor shall provide the Contracting Officer's Representative at least forty-eight hours advance notice prior to working on weekends or Federal holidays.  The Government may reject any such request without impacting the completion time of the contract.

3.
CONTRACT COMPLETION:  The contractor shall complete work within the time frame indicated upon issuance of the Notice to Proceed. Limitations imposed by these work hours will not entitle the Contractor additional time to complete the project. Refer to FAR Clause 52.211-10 "Commencement, Prosecution and Completion of Work".

4. 
RAPIDGATE PROGRAM:  US Coast Guard Base Elizabeth City has implemented the RAPIDGate Program for their security protocol.  The contractor shall register with RAPIDGate and obtain security passes in accordance with the instructions below prior to commencing any on site work.

RAPIDGate Program Enrollment Information

1. 
Enroll your company by calling 1-877-RAPIDGate (1-877-727-4342)

To enroll your company in the RAPIDGate Program, please go to the following web address to fill out the enrolment forms, https://eform.rapidgate.com/ . On the enrollment forms you will need to provide your USCG Base Elizabeth City Sponsor Contracting Officer Representative (COR) point of contact, including a name, phone number, and e-mail address (Mr. Paul Letendre at 252-335-6476, Paul.A.Letendre@uscg.mil).  USCG Base Elizabeth City must authorize your request to participate in the RAPIDGate Program. The minimum elapsed time from company enrollment to an employee receiving his or her RAPIDGate Credential is approximately two weeks. If you would like additional information please call Eid Passport at 1-877- RAPIDGate (1-877-727-4341).  A customer service representative will give you all the necessary information regarding the RAPIDGate Program.  

If your company is already enrolled in the RAPIDGate Program at another installation, it may request access for its employees at this installation by calling 1-877-RAPIDGate (1-877-727-4341).  Once your company is approved by USCG Base Elizabeth City, your employee who already holds a RAPIDGate Credential may be able to use the same credentials at the additional installation.

2. 
Employees register at onsite registration stations.

Once your company has been approved for the enrollment and paid the enrollment fee your company will receive an email with you company’s RAPIDGate Company Code. Instruct your employees who need access to USCG Base Elizabeth City to register at the self-service registration station located at USCG Base Elizabeth City. Each employee should be ready to provide your company’s RAPIDGate company code, his or her address, phone number, date of birth, and Social Security Number. The registration station will capture the employee’s photograph for credentialing and fingerprints for identity verification.

Assisted registration at your company’s location may be available if you have 50 or more employees to register.  Call 1-877-RAPIDGate (1-877-727-4341) for details.

3. 
The RAPIDGate Program performs background screening and credentialing.

 Once your company has approved each employee for participation and paid the registration fee, the RAPIDGate Program performs identity authorization and background screening. Your company will be notified when qualified employees may pick up their personalized RAPIDGate Credentials at the USCG Base Elizabeth City Pass and ID.  Each employee must show proof of identity by presenting one form of identification from List A, or two forms of identification from list B (next page) to retrieve their credentials.

After activating their RAPIDGate Credentials, employees present their credentials to request entry to USCG Base Elizabeth City, and must wear and display the credentials at all times while on the installation. Questions about the USCG Base Elizabeth City RAPIDGate Program should be addressed to info@rapidgate.com with the subject line RE: RAPIDGate Program.

Forms of acceptable identification for picking up your credentials:

	List A – one needed

	· U.S. Passport (unexpired)

· Permanent Resident Card or Alien Registration Receipt Card (Form I-551)

· Unexpired foreign passport, with I551 stamp or attached form I-94 indicating unexpired employment authorization

· Unexpired employment authorization document that contains a photograph (Form I-766, I-688, I-688A, or I668B)

	List B –  two needed

	· Driver’s License or ID card issued by a state

· ID card issued by federal, state, or local government agencies or entities

· School ID card with a photograph

· Voter’s registration card

· U.S. Military or draft record

· Military dependent’s ID card

· U.S. Coast Guard Merchant Mariner Card

· Native American Tribal Document

· Drivers License issued by a Canadian government authority

· U.S. Social Security card issued by the Social Security Administration

· Certificate of Birth Abroad issued by the Department of State (Form FS-545 or DS 1350)

· Original or certified copy of a birth certificate issued by a state, country, municipal authority or outlying possession of the Unites States bearing an official seal.

· U.S. Citizen ID Card (Form I-197)

· ID Card for use of resident citizen in the United States (Form I-179)

· Unexpired employment authorization document issued by DHS (other than those listed in list A) 


SECTION 01 14 13
PRE-BID SITE VISITS

1.
GENERAL:  Bidders are responsible for visiting the site to field verify existing conditions and determine actual dimensions and the nature of the work required. Failure to visit the site does not relinquish the bidder from determining the extent and scope of the work required and estimating the difficulty and cost to complete the project. Requests for equitable adjustments, in either time or money, arising from failing to field verify site conditions may be denied. Provisions regarding the site visit requirements are outlined in FAR Clause 52.236-3 “Site Investigation and Conditions Affecting the Work”.
2.
SITE VISIT:  Arrange pre-bid site visits to Base Elizabeth City to verify existing conditions with Mr. Paul A. Letendre, CEU Cleveland Detachment at (252) 335-6476.   The Commanding Officer/Officer in Charge may limit hours of access or levy certain restrictions regarding visits to the site.

SECTION 01 14 14
PRE-CONSTRUCTION SITE CONDITIONS

1.
SITE CONDITION VERIFICATION:  The Contractor shall verify the conditions of the existing site, equipment and facilities potentially affected by the work under this contract and photograph and/or videotape the conditions in order to document their pre-construction condition.  Copies of the photos and videos shall be submitted to the Contracting Officer prior to starting work.

2.
UTILITIES:  The contractor shall use proactive measures such as digging, metering, testing, underground utility location devices, and utility company location services to locate all underground utilities identified in the area of work at no additional expense to the Government.  Additional cost of unplanned outages and repair of damaged utilities, including emergency repairs by others, not properly identified by the Contractor shall be the Contractor’s responsibility.

SECTION 01 14 16
COORDINATION

1.
INTERFERENCE WITH COAST GUARD OPERATIONS: Accomplish work in a manner that causes minimal impact on normal operations.  The Contractor shall notify the Contracting Officer’s Representative at least five working days in advance of any planned outages of water, electrical, telephone, or sanitary facilities. Notify the Contracting Officer’s Representative at least one week prior to beginning construction.

2.
MILITARY STATION REGULATIONS:

2.1
The Contractor, his employees, and subcontractors shall become familiar with and obey all station regulations.  All personnel employed on the project shall keep within the limits of the work and avenues of ingress and egress, and shall not enter any other areas outside of the site of the work unless required to do so in the performance of their duties.  The Contractor's equipment shall be conspicuously marked for identification.

2.2
There shall be NO SMOKING in any Coast Guard building.

2.3
Storage Areas: The Contracting Officer’s Representative will determine exact location and boundaries of staging areas.  Under no circumstances shall materials be stored in areas that will interfere with aircraft operations.

2.4
Storm Protection: If a gale force wind warning or higher is issued, take precautions to minimize any danger to persons and protect the work and nearby Government property.  Precautions shall include, but not be limited to, closings, removing loose materials, tools and equipment, from exposed locations.  Remove and secure scaffolding and temporary work.  Close openings in the work area if storms of lessor intensity are imminent.

3.
INTERFERENCE WITH AIRFIELD OPERATIONS:

3.1
Scheduling: Schedule work to accommodate aircraft operations.  The Government will make every effort to schedule aircraft operations so as to permit the maximum amount of time for contractor activities.  However, in the event of an emergency, intense operational demand, adverse wind conditions, and other such unforeseen difficulties, the contractor shall discontinue operations at the specified locations in the aircraft operation area for the safety of the contractor and military personnel and the protection of Government property.  Submit a schedule to the Contracting Officer describing work to be accomplished, work locations relative to distances from buildings, runways, etc., and dates and times work is scheduled.  Keep the Contracting Officer and the Contracting Officer’s Representative apprised of any changes to this schedule.

3.2
Hazards to Airfield and Heliport Operations: Follow strict precautions regarding aircraft operations for all construction work within proximity of runways, taxiways, parking aprons, runway end zones and within 75 feet on either side of runways and taxiways.  Park equipment in an area designated by the Contracting Officer’s Representative and under no circumstances shall equipment be parked overnight or for any extended period of time in proximity to runways or taxiways.  Do not store materials in aircraft operation areas.

3.3
Airfield Operations: The contractor shall coordinate work that impacts airfield operations with the Air Station and have the flexibility to adjust the schedule as required to accommodate Air Station operations.  The contractor shall provide sufficient crews and equipment necessary to accomplish work in the time period specified.

3.4
Daytime Markings:  During daylight hours, mark stationary and mobile equipment with international orange and white checkered flags; mark the material and work site with yellow flags.

3.5
Nighttime Markings:  During nighttime, which begins two hours before sundown and ends two hours after sunrise, mark stationary and mobile equipment, material and the work site with red lanterns.  Should the Contracting Officer’s Representative determine that red lanterns could confuse pilots, the red lenses shall be replaced with lenses of the color designated.

3.6
Excavation:  Excavate only trenches for which back-fill material is on site and ready for placement.  Immediately back-fill and compact trenches as specified.
SECTION 01 14 19
FIELD ADJUSTMENTS

1.
The Contracting Officer’s Representative may authorize field adjustments.  Field adjustments are those alterations that do not affect time, price, or intent of the contract documents.  All field adjustments shall be documented in the Daily Reports and on the As-Built Drawings.

SECTION 01 18 14
BUILDING PERMITS

1.
NO BUILDING PERMITS from state or local governments are required for work performed on federal property.  Courtesy permits may be obtained at the Contractor's option.  No payment will be made to the Contractor for any permit cost.  Design changes to obtain courtesy permits, even at no cost, will not be allowed without written approval of the Contracting Officer.

SECTION 01 18 17
ENVIRONMENTAL PERMITS

1.
Unless directed by other sections of this specification, the Contractor will not be responsible for obtaining environmental permits.

SECTION 01 26 13

REQUESTS FOR INFORMATION

1.
SUMMARY:


A.  Section Includes:  Administrative requirements for requests for information.

2.
DEFINITIONS:


A.  Request for Information:  A document submitted by the Contractor requesting clarification of a portion of the contract documents, hereinafter referred to as RFI (Request for Information).


B.  Proper RFIs:  A properly prepared request for information shall include a detailed written statement that indicates the specific Drawings or Specification in need of clarification and the nature of the clarification requested.



1.  RFIs shall be sequentially numbered.



2.  Drawings shall be identified by drawing number and location on the drawing


sheet.



3.  Specifications shall be identified by Section number, page and paragraph.


C.  Improper RFIs:  RFIs that are not properly prepared.

1.  Improperly prepared RFIs will not be processed by the Contracting Officer, but will be returned unprocessed.


D.  Frivolous RFIs:  RFIs that request information that is clearly shown on the Contract Documents.



1.  Frivolous RFIs may be returned unprocessed.

3.
CONTRACTOR’S REQUESTS FOR INFORMATION:


A.  When the Contractor is unable to determine from the Contract Documents, the material, process or system to be installed, the Contracting Officer shall be requested to make a clarification of the indeterminate item.



1.  Wherever possible after contract award, such clarification shall be requested at the next site visit by the Contracting Officer’s Representative (COR), with the response entered on the daily reports. When clarification at the COR’s site visit is not possible either because of the urgency of the need, or the complexity of the item, Contractor shall prepare and submit an RFI to the Contracting Officer.


B.  Contractor shall endeavor to minimize the number of RFIs.  In the event that the process becomes unwieldy, in the opinion of the Contracting Officer because of the number and frequency of the RFIs submitted, the Contracting Officer may require the Contractor to abandon the process and submit future requests as either submittals, substitutions or requests for change.


C.  RFIs shall be submitted on the form provided by the Contracting Officer.  Forms completely filled in, and if prepared by hand, shall be fully legible after photocopying or fax transmission.  Each page of the attachments to RFIs shall bear the RFI number in the upper right corner.


D.  RFIs shall be originated by the Prime Contractor.

1.  RFIs from subcontractors or material suppliers shall be submitted through, reviewed by, and signed by the Prime Contractor prior to submitting to the Contracting Officer.

2.  The Contracting Officer will neither act on nor respond to RFIs received directly from subcontractors or suppliers.


E.  Contractor shall carefully study the Contract Documents to assure that the requested information is not available therein. RFIs which request information available in the Contract Documents will be deemed either Improper or Frivolous as defined above.


F.  In cases where RFIs are issued to request clarification of coordination issues, for example, pipe and duct routing, clearances, specific locations of work shown diagrammatically, and similar items when feasible, Contractor shall fully lay out a suggested solution using drawings or sketches drawn to scale, and submit with the RFI.


G.  RFIs shall not be used for the following purposes:



1.  To request approval of submittals.



2.  To request approval of substitutions.



3.  To request changes which entail additional cost or credit.

4.  To request different methods of performing work than those drawn and specified.


H.  In the event the Contractor believes that a clarification by the Contracting Officer results in additional cost or time, the Contractor shall not proceed with the work indicated by the RFI until a modification is prepared and approved.  RFIs do not automatically justify a cost increase in the work or a change in the project schedule.



1.  Answered RFIs shall not be construed as approval to perform extra work.


I.  Contractor shall prepare and maintain a log of RFIs, and at any time requested by the Contracting Officer, Contractor shall furnish copies of the log showing outstanding RFIs.   Contractor shall note unanswered RFIs in the log.


J.  Contractor shall allow up to 14 days review and response time for RFIs, however, the Contracting Officer will endeavor to respond in a timely fashion to RFIs.


K.  The Government reserves the right to issue a change order to expedite the work per FAR Clause 52.243-4, Changes.

4.
CONTRACTING OFFICER’S RESPONSE TO RFIs:


A.  Contracting Officer will respond to RFIs on one of the following forms:



1.  Proper RFIs:



     a.  Change Order



     b.  Request for Proposal



2.  Improper or Frivolous RFIs:

     a.  Unprocessed RFIs will be returned with a stamp or notation:  Not 

     Reviewed.

3.  Answers to properly prepared RFIs may be made directly upon the RFI form with supplementary instructions as necessary.

SECTION 01 31 19
PROJECT MEETINGS

1.
LOCATION:  Project meetings will be conducted either on-site or with a conference call.  The following meetings may be held:

1.1
Pre-Construction Conference:  After award of a contract, the Coast Guard will arrange a conference with the contractor, and necessary Coast Guard personnel.  The purpose of this conference is to orient the Contractor to Government procedures for wage rates, contractual and administrative matters, and to discuss specific issues regarding actual construction.

1.2
Progress and Technical Review Meetings:  These meetings generally take place at the project site.  Either party may request a meeting to review the progress of the project and/or review or clarify the technical requirements of the specifications.

SECTION 01 32 16

CONSTRUCTION SCHEDULE, SCHEDULE OF VALUES,

AND PROGRESS SCHEDULE

1.
In accordance with the Notice to Proceed letter, the Contractor shall submit the following:

a.  Construction Schedule-This schedule shall be prepared using a horizontal bar graph with time scale.  It shall be in an industry accepted Project Management format and shall accurately display:

1.  All major categories of work to be performed within the required contract completion date broken out in sufficient detail to track progress throughout the life of the contract.  Major work categories should include but are not limited to mobilization, carpentry, plumbing, mechanical, electrical, roofing, concrete, site work, and demobilization.  In addition to construction activities, procurement times for critical items, submittal turnaround time, mobilization, final inspection, punchlist work, and demobilization shall be shown on the schedule.

2.  The duration of each work category.

3.  Any concurrent work categories.


b.  Schedule of Values-This schedule shall be prepared as a detailed cost breakdown of the contract price and be submitted with the Construction Schedule.  This schedule shall include but not be limited to costs of materials, equipment, and labor for all major work categories shown on the Construction Schedule.  The Contractor shall adhere to the following guidelines when developing the Schedule of Values.

1.  Format - The line items in the Schedule of Values shall be the same as that of the Construction Schedule.

2.  Bonds - Bonding costs will only be paid in a lump sum if they are broken out separately and included with the schedule of values.  The Contractor shall provide evidence that he has furnished full payment to the surety.

3.  Materials - To request progress payments for materials delivered to the construction or fabrication site, the particular category of work associated with the materials must be broken down into separate material and labor costs.

2.
UPDATES:  Each month and /or with each progress payment request, the Contractor shall submit the following:


a.  Progress Schedule-This schedule shall be an update of the Construction Schedule.  It shall show the current schedule of all work.

1.  Modifications - If modifications are made to the contract, the work added shall be tracked separately from the original Construction Schedule and shall maintain its individuality on the Progress Schedule throughout the life of the contract.   Progress Payment requests shall not lump modification costs into the original contract price.

SECTION 01 32 26

CONSTRUCTION DAILY REPORTS

1.
GENERAL:  The Contractor shall complete a Daily Report for each and every day after mobilization.  The importance of an accurate, fully detailed Daily Report, promptly delivered to the designated On-Site Representative cannot be overemphasized.  The report shall provide an accurate cumulative summary of the history and performance of the work.  The Daily Report shall document weather; work hours; work in-place; inspections and tests conducted, and their results; dimensional checks; equipment and material checks; data on workers by classification; the mobilization and demobilization of construction equipment; materials delivered to the site; and any other pertinent noteworthy event; e.g., personnel injury, site visit by Coast Guard personnel, etc.

2.
RESPONSIBILITY:  The Daily Reports play an important role in settling disputes and claims for both parties.  For this reason the On-Site Representative and the Contractor's Superintendent, together, should review the report to ensure its completeness and accuracy.  Each day's report shall be submitted to the On-Site Representative no later than 10:00 a.m. the following morning.  The maximum allowable retainage will be enforced for late, sporadic or non-submission of Daily Reports.  In the absence of an On-Site Representative the Contractor shall mail the Daily Reports directly to the Contracting Officer every Friday.  Should the Daily Report indicate an accident, environmental issue, OSHA violation or any crisis the On-Site Representative deems important, the Report should be faxed immediately to the Contracting Officer at (216) 902-6278.
3.
DESIGNATED ON-SITE REPRESENTATIVE RESPONSIBILITY:  After a Notice to Proceed for site work has been issued the On-Site Representative shall complete a Daily Report for each day until the Contractor mobilizes.  After the Contractor is at the site, the On-Site Representative shall ensure that the Contractor completes the Daily Report in accordance with Paragraphs 1 and 2 above.  Any items of dispute or other notes the On-Site Representative feels appropriate shall be added to the Daily Report.  The On-Site Representative is also responsible for informing the COR when the contractor fails to submit daily reports.

SECTION 01 33 00
SUBMITTAL PROCEDURES
1.
GENERAL:  The Contractor shall submit to the Contracting Officer (4) copies of submittals required by this specification and/or itemized on the "List of Submittals" found at the end of this division.

2.
REQUEST:  A "CONTRACT ITEM ACCEPTANCE REQUEST" shall accompany all submittals.  All items shall be individually listed and clearly identified, referencing the applicable Section and Paragraph.  A copy of this form is located at the end of this division and may be reproduced as needed.

2.1
Up to eight (8) items may be listed on an individual acceptance request.  Number each Contract Item Acceptance Request consecutively (Submittals # 1, 2, etc.) and re-submittals with letters (Submittal #1A is the first re-submittal of Submittal #1).

2.2
Submittals shall be forwarded to the Contracting Officer.  The contractor shall allow 14 calendar days, excluding mailing time, for the review process in the Construction Schedule and all project planning.  In instances where submittal review must be expedited, the Contractor may annotate the Contract Item Acceptance Request as "Urgent" and provide a FAX number for prompt return.  The Coast Guard will make every effort to accelerate the review of each urgent submittal; however, the Contractor should not anticipate a reduced time schedule and shall plan project progress accordingly.

3.
DEVIATIONS
3.1
Deviation from specification:

3.1.1
The Contracting Officer will consider requests for deviations/substitutions only if submitted within fifteen (15) calendar days after award.

3.1.2
Deviations may be considered when a product becomes unavailable through no fault of the Contractor.

3.1.3
The Contractor shall document each request with complete data substantiating compliance of proposed deviation with the Contract documents.  Request for deviation shall not be submitted on a Request for Information (RFI) form.

3.1.4
A request constitutes a representation that the Contractor:

3.1.4.1
Has investigated proposed product and determined that it meets or exceeds quality level of specified product.

3.1.4.2
Will provide the same warranty for deviation as for specified product.

3.1.4.3
Will coordinate installation and make changes to other work which may be required for the work to be completed at no additional cost to the Government.

3.1.4.4
Waives claims for additional costs or time extension which may subsequently become apparent.

3.1.4.5
Will reimburse the Government for review or redesign services associated with re-approval by the Contracting Officer.

3.1.5
If the deviation has a lesser value than the product originally specified, the Contractor shall provide a credit to the Government.

3.1.6
Deviations will not be considered when they are indicated or implied on Shop Drawings or Product Data submittals, without a separate written request, or when acceptance will require revisions to the Contract documents.

3.2
Deviation submittal procedures:

3.2.1
The Contractor shall mark the “Deviation” block on the Contract Item Acceptance Request (CIAR) form and provide the information stated in Paragraph 3.1.

3.2.2
The Contractor shall submit shop drawings, product data, and certified test results attesting to proposed product equivalence.  Burden of proof is on the Contractor.

3.2.3
The Contracting Officer will then review the “deviation” request and either accept or reject the deviation.  The Contracting Officer’s acceptance of the deviation signifies that the Contractor has provided the information required in Paragraph 3.1.   If a credit is due the government, the Contracting Officer will notify the Contract Specialist and the deviation will be processed utilizing the Change Request procedures for a modification to the contract/task order.
3.2.4
The Contracting Officer will notify the Contractor of acceptance/rejection of the deviation via an accepted or rejected CIAR.   The Contracting Officer will notify the Contractor, in writing, if a modification to the contract is required.

3.2.5
If a request for deviation is received without the documentation stated above, the Contracting Officer will return the submittal to the contractor for the required information.

4.
ACCEPTANCE:  Submittals will be stamped "Accepted," "Accepted with Comments," or "Resubmit".  Acceptance, Acceptance with comments or Resubmit for each item will be indicated on the Contract Item Acceptance Request form and one copy returned to the Contractor.

4.1
Prompt re-submittal of items is required.  The Contractor shall furnish a new Contract Item Acceptance Request numbered in accordance with the requirements of paragraph 2.1.

5.
DEFECTIVE WORK: Acceptance of Submittals does not restrict the Government's right to reject departures from contract requirements, use of damaged or improperly installed items/materials, or latent defects, nor does it prejudice the Government's rights of rejecting any work found defective at Final Inspection and Acceptance.

5.1
Work started or completed prior to submittal acceptance is solely at Contractor's risk and may jeopardize contract performance.

SECTION 01 35 29

SAFETY PROGRAM

1.
GENERAL:  The Contractor is wholly responsible for work site safety.  The Contractor shall implement a safety program that protects the lives and health of personnel in the construction area, prevents damage to property, and avoids work interruptions.  The Contractor shall provide appropriate safety barricades, signs, signal lights, etc. (see Section 01 56 00, “Lights, Signs & Barricades”) as well as complying with the requirements of all applicable Federal, State and Local safety laws, rules and regulations.

2.
COMPLIANCE:  The Contractor is specifically required to comply with the requirements of the U. S. Army Corps of Engineers "Safety and Health Requirements Manual" (EM 385-1-1, latest version available) and the “Accident Prevention” clause (FAR 52.236-13).  Once accepted, this safety plan shall become part of the contract requirements.  Note:  This review/acceptance does not in any way relinquish the Contractor from responsibility for work site safety nor the obligation to comply with the OSHA regulations found in 29 CFR 1910 & 1926 or any other State or Local safety law, rule or regulation applicable to the contract work.  The Coast Guard will cooperate fully with the Department of Labor (Occupational Safety and Health Administration) in their enforcement of OSHA regulations.
3.
SAFETY PLAN: The Contractor shall submit a written safety plan.  At a minimum, this plan shall describe the Contractor's general safety program and identify specific safety provisions for hazards incidental to the contract work; e.g., elevated working surfaces, working over water, working from floating work platforms, overhead crane operations, etc.

SECTION 01 51 00

TEMPORARY UTILITIES

1.
GENERAL:  All temporary utility connections shall be compatible with existing materials and equipment to provide safe and efficient installation, operation and removal.  There are no utilities available on site.  The contractor shall provide portable generation, water, portable toilets and other services necessary to complete the project.

2.
ELECTRICITY AND WATER: Electrical power and water are available on the site.  The Contractor will be permitted to utilize these utilities in performing the work, provided that the existing systems are not overloaded.  The Contractor is responsible for installing and removing all connections to existing systems and shall ensure work and materials are in accordance with local codes.  The use of the electricity shall be limited to tools that can be operated on 60 Hertz, single phase, 20 ampere, 120 volt circuits.

3.
TELEPHONE: Telephone services will not be available for use by the Contractor.

4.
WATER HOOKUP: All connections to the water system shall be equipped with back flow protection.  Temporary potable water pipes and hoses shall be sterilized before being placed in operation and every time the system is opened to the atmosphere for repair or relocation.

5.
SANITARY FACILITIES: It shall be the Contractor's responsibility to furnish and maintain approved portable toilet facilities for all Contractor personnel.  The On-Site Representative will designate the physical location for the facility and the Contractor shall maintain the toilet facility to the satisfaction of the Government.  Contractor personnel are forbidden to use toilet facilities within existing buildings.

SECTION 01 51 13

EQUIPMENT/UTILITY LOCKOUT AND TAGOUT REQUIREMENTS

1.
GENERAL:  The Contractor shall comply with OSHA 29 CFR 1910.147, “The Control of Hazardous Energy” (Lockout/Tagout).  The Contractor shall provide a Lockout/Tagout Plan to the Contracting Officer prior to starting any work affected by the energy in the equipment/utility system.

2.
APPLICATION:  The Contractor shall be responsible for locking out and tagging out of service, all equipment/utility systems involved in the work under this contract.  After the Contracting Officer’s Representative has approved an outage, Government personnel and the Contractor shall independently secure the equipment/utility system and tag the respective system out of service.  The Contractor shall provide their own locks and chains that are required to secure the equipment/utility systems; e.g., steam, water, air, and/or electricity.

SECTION 01 51 16

TEMPORARY FIRE PROTECTION

1.
Temporary Fire Protection:  Install and maintain temporary fire-protection facilities to protect against predictable and controllable fire loss.  Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and NFPA 241 "Standard for Safeguarding Construction, Alterations and Demolition Operations".

1.1
Locate fire extinguishers where convenient and effective for their intended purpose, but not less than one extinguisher at each floor stairwell and one at each building construction opening for personnel egress.

1.2
Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways and other access routes for fighting fires.

1.3
Provide independent supervision of welding, flame cutting and other open flame work.  Provide each fire supervisor with an appropriate fire extinguisher.

1.4
Provide training for all personnel on-site in the proper operation of each type of fire extinguisher provided.  Provide all personnel with the proper notification procedure to summon the local fire department or emergency medical service.

1.5
There shall be NO SMOKING or unsupervised open flame permitted inside any structure, temporary or permanent; nor within 25 feet of combustible material or within 50 feet of flammable liquids or compressed gasses.

SECTION 01 54 30

CONFINED ENTRY

1.
COMPLIANCE:  The Contractor shall comply with OSHA 29 CFR 1910.146, Permit-Required Confined Space.  The Contractor shall provide a Confined Space Entry Plan to the Contracting Officer prior to entering, or starting any work, in a confined space.  The Contractor shall provide all equipment and materials as required to comply with OSHA and complete the work under this contract.

SECTION 01 55 00

ACCESS ROADS AND PARKING

1.
ACCESS:  Access to the site is available from public roads.  Any damage to these roads by the Contractor's vehicles shall be repaired without cost to the Government.
2.
PARKING:  Vehicular operations and parking shall comply with all applicable government orders and regulations.  All driveways and entrances serving the Government shall be kept clear and available to emergency vehicles at all times.

3.
VEHICLE AND VEHICLE OPERATION:  All vehicles, owned by the Contractor or employees of the Contractor, and operators of these vehicles, shall meet all state regulations for safety, noise, loading and minimum liability insurance.  All vehicle operators demonstrating reckless or careless operation in the opinion of the Government shall not be allowed to operate vehicles on government property for the duration of the contract.

4.
VISITORS:  No visiting vehicles will be permitted on government property unless the operator is employed by a subcontractor or supplier.

SECTION 01 55 29

STAGING AREAS AND ACCESS

1.
LOCATION:  The Contractor shall store materials and operate equipment within the confines of the staging area identified by the Government.  Storage of materials outside of the staging area will not be permitted.

2.
COORDINATION:  Two weeks prior to construction, the Contractor shall contact the COR, U.S. Coast Guard Base Elizabeth City, Paul Letendre, (252) 335-6476, to verify the condition of the staging area.
3.
ADJACENT AREAS:  The Contractor shall ensure that all land and vegetation adjacent to the staging area and access drive remain undisturbed and undamaged; all damages shall be repaired at no cost to the Government.

SECTION 01 56 00

LIGHTS, SIGNS & BARRICADES

1.
GENERAL:  The contractor shall provide and maintain all warning lights, sign, and barriers to insure the safety of pedestrians or vehicles traveling near or through any hazardous area caused by the execution of the Contract work.

2.
LIGHTING:  All lighting requirements shall meet table 7-1 in the US Army Corps of Engineers Safety and Health Requirements Manual (EM 385-1-1).
3.
BARRICADES:  Hard barricades or flexible barriers shall completely encompass all exterior work areas.  Flexible barriers shall consist of 1/2 inch steel bars or 2" X 2" wood stakes driven 12 inches minimum into hard packed soil.  Space stakes on a maximum 10 feet interval and with two rows of yellow or orange 1/4 inch diameter rope (wire and plastic tape are not acceptable) at 24 inches and 36 inches each above ground.

4.
HAZARD FENCING:  Special fencing 4 foot high shall be installed to prevent small children or pets from entering the work area when within 300 feet of family housing or for special hazards as shown on the drawings.

SECTION 01 57 13

EROSION AND SEDIMENT CONTROL

1.
GENERAL:  The Contractor shall plan and execute all earthwork to minimize the duration of exposure of unprotected soils.  Temporary protection shall be provided on side and back slopes as soon as rough grading is completed or when sufficient soil is exposed to require protection to prevent erosion.  All earthwork brought to final grade shall be finished immediately.

2.
METHODS:  The Contractor shall prevent erosion, control sedimentation, and prevent waterborne soil from entering surface waters, ditches, and storm drain inlets by use of any or all of the following methods.

2.1
Mechanical Control:  Divert runoff by constructing ditches or berms.  Filter runoff using straw bale dikes, filter fabric dams or other methods.

2.2
Sediment Basins:  Trap sediment in temporary basins sized to accommodate the runoff of a local 25-year storm.  Pump basins dry and remove accumulated sediment after each storm.  Use a paved weir or vertical overflow pipe for overflow.  Establish effluent quality monitoring programs as required by federal, state, and local regulations.

2.3
Vegetation and Mulch:  Protect slopes by accelerated growth of vegetation, mulching, or netting.  Stabilize slopes by hydroseeding, sodding, anchoring mulch or netting in place.

2.4
Geotextiles:  Protect and stabilize slopes by anchoring geotextile fabric or matting.  The Contractor shall use a geotextile designed and sized for the particular application.

3.
OTHER METHODS:  Other erosion and sediment control methods may be used, as authorized by the Contracting Officer.

SECTION 01 57 23

POLLUTION CONTROL

1.
Volatile Organic Compound (VOC) Regulations:  Contractors are required to comply with local, state and federal VOC compliance laws and regulations in the foregoing order of precedence.  In order to comply with the provisions of the Clean Air Act, each state must have a State Implementation Plan.  Some contractors may be required to abide by the provisions of a Title V Permit.  Some contractors may be required by state or local law to operate under the terms of a Compliance Plan to reduce VOC Emissions.

1.1
In accordance with the Notice to Proceed Letter, the contractor will submit copies of any local, state or federal implementation plans, permits or compliance plans required/applicable to the use/application of VOCs at contractor's facility or offsite work places.

1.2
If no local, state or federal implementation plans, permits or compliance plans are required/applicable to the use/application of VOCs, then the contractor shall submit to the designated Contracting Officer a letter, notarized under oath, that such documents are not required.

1.3
If the use of paint is required the contractor shall submit to the Contracting Officer and in accordance with the Notice to Proceed Letter, certificates, specifications or manufacturing data verifying the VOC rating.

2.
SPILL RESPONSE PLAN:  The Contractor shall submit a Spill Response Plan covering all regulated materials brought to the site for execution of work and all wastes generated as a result of the work to the Contracting Officer.  The plan shall include, at a minimum, the following:  types and quantity of all substances covered under this plan; the reportable quantity (RQ) for each substance; the on site storage location of each substance; the Contractor's spill response equipment, if applicable; procedures to be followed for responding to a spill, including initial responses to be taken; procedures to be followed in reporting a spill, including the names and telephone numbers for all federal, state, and local agencies/authorities to be notified; and the name, address, and telephone number (work, home, cell and pager) of all Contractor response and media relations personnel.

2.1
In the event of a spill or release, the Contractor shall be responsible for immediate implementation of the spill response plan and restoration of the site to pre-spill condition at no cost to the Government.  The Contractor shall also immediately notify the Contracting Officer to coordinate further notifications.

SECTION 01 65 00

RECOVERED MATERIALS NOTICE
1.
GENERAL:  It is the intent of CEU Cleveland to comply with the requirements of Section 6002 of the Solid Waste Disposal Act as amended by the Resource Conservation and Recovery Act (RCRA or the Act) as amended, 42 U.S.C. 6962 and Executive Order 12873 as they apply to the procurement of the materials designated in paragraph 2.

2.
DESIGNATED RECOVERED MATERIALS:  It is the purpose of this section to designate items that are or can be made with recovered materials.  These designated items can be found at http://www.epa.gov/epaoswer/non-hw/procure/products.htm .

3.
CONTRACTOR RESPONSBILITY:  The contractor should provide recycled materials to the extent practical, provided the materials meet all other requirements of the applicable specification section.

SECTION 01 66 13

HAZARDOUS WASTE

1.
GENERAL:  The Contractor shall comply with all federal, state, and local environmental regulations dealing with the generation, management, storage, and disposal of solid, toxic, and hazardous wastes.  The Contractor shall ensure that all wastes are properly containerized, labeled and placarded, managed, tested, stored, documented/manifested, transported and disposed of in accordance with all applicable regulations.

2.
USED ELECTRIC LAMPS:  40 CFR 273 requires that electric lamps, including incandescent, fluorescent, neon and high intensity discharge (mercury vapor, high/low pressure sodium, metal halide) lamps that are no longer of use be recycled or treated as hazardous waste.  The Contractor shall not dispose of any used electric lamps as solid waste.  The Contractor shall recycle all waste electric lamps generated as a result of this work only at a licensed recycling facility.
3.
METALS:  Unless noted otherwise, scrap metal shall not be landfilled or treated as hazardous waste.  Recycle all scrap metal by smelting or any other acceptable recycling process.  Scrap metal includes ductwork, light fixture housings, pipe, mechanical and electrical equipment, doors and frames, etc.

4.
SUBMITTALS:  The Contractor shall provide the Contracting Officer with signed and fully executed originals of all hazardous waste profiles, test results, hazardous waste manifests and/or other shipping papers, electric lamp disposal documents and all other required documentation.  Maximum payment retention shall be withheld until this documentation is received.

SECTION 01 66 16
SAFETY DATA SHEETS AND MATERIAL HANDLING PROCEDURES

1.
DATA SHEETS: Submit a Safety Data Sheet (SDS) for all materials containing hazardous substances required for contract execution. Information provided in SDS’s shall meet the requirements of 29 CFR 1910.1200. SDS’s require Contracting Officer review and acceptance prior to bringing these materials on site.

2.
MATERIAL STORAGE: Limit the quantity of these materials stored on site to the amount needed for execution of work. Storage of excess materials will not be permitted. Assure that the storage of these materials comply with all applicable federal, state, and local laws and regulations and provide additional storage facilities (paint lockers, etc.) as required for the storage of such materials. Coordinate the physical location of storage areas with the On-site Representative prior to bringing these materials on site. 

3.
PROTECTIVE MEASURES: The contractor shall take all protective measures outlined on the SDS’s and as required by federal, state, and local regulations to protect all personnel in the vicinity of the work area from exposure to these materials. The Contractor shall include any required protective measures in the Safety Plan (See Section 01 35 29, “Safety Program”). The Contracting Officer's Representative shall review protective measures prior to allowing use of these materials.

4.
DISPOSAL OF EXCESS MATERIAL: The Contractor shall dispose of all excess hazardous materials as required by the SDS and all applicable federal, state, and local laws and regulations.

SECTION 01 71 33

PROTECTION FROM WEATHER AND CONSTRUCTION OPERATIONS

1.
TEMPORARY ENCLOSURES: Protect existing facilities/equipment and new construction, whether in progress or newly completed, from the adverse effects of the weather and construction operations.  Provide temporary enclosures, coverings and barriers as required to afford protection against exposure, weather and wind damage and from construction operations which could degrade, stain, age, or reduce the finished quality of new work or damage existing facilities and equipment.

2.
REAPPLICATION:  All temporary closures or enclosures shall be made ready for immediate re-application in the event of sudden storms or man-made conditions requiring protection of existing facilities or completed construction.

3.
CLIMATE CONTROL:  Where temporary heat is required during construction to protect work completed or to heat facilities in operation by the Coast Guard, all openings shall be made weather tight to allow the maintenance of 68 degrees F heat minimum with the existing or temporary heating equipment or 78 degrees F. maximum with existing or temporary cooling.

NOTE TO OFFEROR: CLIMATE CONTROL SPECIFICALLY REQUIRED BY THIS CONTRACT WILL BE SPECIFIED IN THE STATEMENT OF WORK AND/OR ASSOCIATED DRAWINGS.

4.
PIPING:  Prevent water-filled pipes or tanks from freezing for both interior and exterior systems installed or in storage.

SECTION 01 74 00
GENERAL CLEANUP & SITE RESTORATION OF WORK AREAS

1.
GENERAL:  The Contractor shall remove and properly dispose of all trash and debris incidental to the contract work from the limits of government property, as well as all adjacent affected areas.  The Contracting Officer shall determine the extent and interval of these cleanups.

2.
WORK AREA CLEANUP:  At the end of each day the entire work area and all adjacent affected areas shall be thoroughly cleaned by removing all trash, debris, dust, etc. caused by the contract work.  Any floor, wall or ceiling surfaces that may have been stained or soiled by the contract work shall be restored to pre-construction condition.

3.
SITE RESTORATION:  If at any time while performing the contract the Contractor causes damage or destruction to any portion of any Government facility or grounds; e.g., bulkheads, pavement, lawns, shrubbery, etc., it shall be the Contractor's responsibility to replace and/or restore the damage as approved by the Contracting Officer’s Representative at no additional cost to the Government.

4.
POST CONSTRUCTION CLEANUP:  Upon completion of the job, the Contractor shall clean up the job site, returning it to a state of cleanliness equal to or exceeding that in which it was found.  The Contractor shall properly dispose of any trash, extra materials, dirt, debris, or other litter that remains.  If the job site appearance is not to the satisfaction of the Contracting Officer’s Representative, final acceptance will not be approved.

SECTION 01 78 00
AS BUILT DRAWINGS

1.
GENERAL:  Maintain one full size set of contract drawings to record variations from the original design.  All deviations shall be neatly and clearly marked in RED on these drawings to show work and/or materials actually provided.  As Built drawings shall be updated as work progresses and kept at the work site for the duration of the contract. These drawings shall be available for Contracting Officer Representative review upon request.

2.
DISCOVERED UTILITIES:  Indicate the exact location of any underground utility lines discovered in the course of the work on the As-Built drawings. 

3.
PERMITTED VARIATIONS:  As Built drawings shall reflect the actual construction and materials provided when alternative materials or work methods are allowed in the specifications and/or drawings or if the scope is altered by award of bid items, subsequent changes or modifications.

4.
STANDARDS:  Variations shown on As Built drawings shall be neat, clear and conform with standard drafting practices.  Mark-ups shall include supplementary notes, legends, and details necessary to convey the exact representation of construction actually provided. To comply with Computer Assisted Design (CAD) practices, only full size AS BUILT drawings are acceptable.
5.
SUBMITTAL: Submit As Built drawings for Contracting Officer acceptance upon completion of the contract. Final payment will not be until all required As-Built drawings are accepted. Maximum retention shall be withheld for late or incomplete As Built drawings. 

SECTION 01 78 23
OPERATING INSTRUCTIONS AND TRAINING

1.
MANUALS:  Upon completion of the work, but before the work is accepted by the Government, the Contractor must forward four complete bound sets of instructions, tabbed and identified for reference, for all equipment and/or systems provided under this contract. The instructions shall include component parts, manufacturer's certificates, warranty slips, parts lists, descriptive brochures, and manufacturer's maintenance and operating instructions.

2.
TRAINING:  The Contractor shall provide at a minimum of (8) hours of training to explain all procedures necessary to operate all equipment and systems, and at a minimum of (4) hours of training to maintain all equipment and systems on a continual basis.  A verification of training shall be provided.
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	Curing Compound Manufacturer Instructions
	
	

	04 20 00
	1.2.1.a
	Cut CMU Drawings 
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	Reinforcement Detail Drawings
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	Cement Product Data
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	Welding Procedure Qualifications
	
	

	
	1.2.2.b
	Welder, Welding Operator, and Tacker Qualification Inspector Qualification
	
	

	
	1.2.2.c
	Previous Qualifications
	
	

	
	1.2.2.d
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	Erection Drawings
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	Fabrication Drawings
	
	A-E Review
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	A-E Review
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	Boundaries of Enhanced Perimeter
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	Corner Attachments of Roof System Components
	
	A-E Review
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	A-E Review

	
	1.3.1.f
	Spacing of Perimeter, Corner, and Infield Fasteners Slopes and Drains Locations
	
	A-E Review

	
	1.3.2.a
	Cement Product Data
	
	A-E Review

	
	1.3.2.b
	EPDM Sheet Product Data
	
	A-E Review

	
	1.3.2.c
	Seam Tape Product Data
	
	A-E Review

	
	1.3.2.d
	Bonding Adhesive Product Data
	
	A-E Review

	
	1.3.2.e
	Lap Splice Adhesive Product Data
	
	A-E Review

	
	1.3.2.f
	Water Cutoff Mastic/Water Block Product Data
	
	A-E Review

	
	1.3.2.g
	Lap Cleaner, Lap Sealant, and Edge Treatment Product Data
	
	A-E Review

	
	1.3.2.h
	Flashings Product Data
	
	A-E Review

	
	1.3.2.i
	Flashing Accessories Product Data
	
	A-E Review

	
	1.3.2.j
	Flashing Tape Product Data
	
	A-E Review

	
	1.3.2.k
	Fasteners and Plates Product Data
	
	A-E Review

	
	1.3.2.l
	Roof Insulation Product Data
	
	A-E Review

	
	1.3.2.m
	Pre-Manufactured Accessories Product Data
	
	A-E Review

	
	1.3.2.n
	Warranty Certificate 
	
	

	
	1.3.3.a
	Wind Uplift Calculations Design Data
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	Qualifications of Manufacturer Certificate
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	Seam Tape
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	Primer Fasteners 
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	A-E Review
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	Drip Edges Shop Drawings
	
	A-E Review
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	Firestopping System Shop Drawing
	
	A-E Review
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	Firestopping Materials Product Data
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	Inspection Test Report
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	Inspector Qualifications Certificate
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	Firestopping Materials Certificate
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	Installer Qualifications Certificate
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	Primers Product Data
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	Bond Breakers Product Data
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	Backstops Product Data
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	Field Adhesion Test Report
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	Piping Identification
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	Color Stencil Codes
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	Coating Product Data
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	Manufacturer’s Technical Data Sheets; 
	
	

	
	1.2.3.a
	Color Sample
	
	

	
	1.2.4.a
	Applicator’s Qualifications Certificate
	
	

	
	1.2.4.b
	Qualification Testing Laboratory for Coatings Certificate
	
	

	
	1.2.5.a
	Manufacturer’s Application Instructions
	
	

	
	1.2.5.b
	Manufacturer’s Mixing Instructions
	
	

	
	1.2.5.c
	Manufacturer’s Safety Data Sheets
	
	

	
	1.2.6.a
	Coatings Operation and Maintenance Data
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	1.2.1.a
	Fire Extinguisher Manufacturer’s Data
	
	

	
	1.2.2.a
	Fire Extinguisher Shop Drawings
	
	

	
	1.2.3.a
	Fire Extinguishers Product Data
	
	

	
	1.2.4.a
	Fire Extinguisher Certificate
	
	

	
	1.2.4.b
	Manufacturer’s Warranty with Inspection Tag
	
	

	11 13 16
	1.2.1.a
	Shop Drawings
	
	A-E Review

	
	1.2.2.a
	Brochure of Curtains and Tracks
	
	A-E Review

	
	1.2.2.b
	Catalog cuts
	
	A-E Review

	
	1.2.3.a
	Curtain Fabric Sample
	
	A-E Review

	
	1.2.4.a
	Operation and Maintenance Data
	
	

	13 31 23
	1.3.1.a
	Design Drawings
	
	A-E Review

	
	1.3.1.b
	Engineered Drawings
	
	A-E Review

	
	1.3.2.a
	Product data for each type of product
	
	A-E Review

	
	1.3.3.a
	Samples for Selection
	
	A-E Review

	
	1.3.4.a
	Qualification Data Certificates
	
	

	
	1.3.4.b
	Welding Certificates
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	Maintenance Data
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	Examination Test Report
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	Manufacturer’s Field Service Inspection Test Report
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	Connection Diagrams
	
	A-E Review
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	Control Diagrams
	
	A-E Review
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	Fabrication Drawings
	
	A-E Review
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	Manufacturer’s Catalog Data
	
	A-E Review

	
	1.3.2.b
	Pump Performance Curve
	
	A-E Review

	
	1.3.2.c
	Submersible Pumps Product Data
	
	A-E Review

	
	1.3.2.d
	Accessories Product Data
	
	A-E Review

	
	1.3.2.e
	Float Switches Product Data
	
	A-E Review

	
	1.3.3.a
	Final Test Report
	
	

	
	1.3.4.a
	Manufacturer’s Installation Instructions
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	1.3.1.a
	Panelboards Shop Drawings
	
	A-E Review

	
	1.3.1.b
	Transformers Shop Drawings
	
	A-E Review

	
	1.3.2.a
	Circuit Breakers Product Data
	
	A-E Review

	
	1.3.2.b
	Switches Product Data
	
	A-E Review

	
	1.3.3.c
	Transformers Product Data
	
	A-E Review

	
	1.3.3.d
	Enclosed Circuit Breakers Product Data
	
	A-E Review

	
	1.3.3.e
	Motor Controllers Product Data
	
	A-E Review

	
	1.3.3.f
	Combination Motor Controllers Product Data
	
	A-E Review

	
	1.3.3.g
	Manual Motor Starters Product Data
	
	A-E Review

	
	1.3.3.h
	Performance and Characteristic Curves
	
	A-E Review

	
	1.3.3.a
	600 Volt Wiring Test Report
	
	A-E Review

	
	1.3.3.b
	Grounding System Test Report
	
	A-E Review

	
	1.3.3.c
	Transformer Test Report
	
	A-E Review

	
	1.3.3.d
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	A-E Review

	
	1.3.4.a
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	A-E Review

	
	1.3.5.a
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	A-E Review
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	Operation and Maintenance Data
	
	A-E Review
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	Pipe for Culverts and Storm Drains Product Data
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	Precast Concrete Box Product Data
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	Precast Concrete Manholes Product Data
	
	

	
	1.2.1.d
	Joint Sealant Product Data
	
	

	
	1.2.1.e
	Frame and Cover for Gratings Product Data
	
	

	40 05 13
	1.3.1.a
	Materials and Equipment Shop Drawings
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	Pipe and Fittings Product Data
	
	

	
	1.3.2.b
	PVC Solvent Cement Product Data
	
	

	
	1.3.2.c
	Ball Valves Product Data
	
	

	
	1.3.2.d
	In Line Backpressure / Bypass Valves Product Data
	
	

	
	1.3.2.e
	Basket Strainer Product Data
	
	

	
	1.3.2.f
	Backflow Preventer
	
	

	
	1.3.2.g
	PVC Ball Check Valves
	
	

	
	1.3.3.a
	Hydrostatic Test Report
	
	

	
	1.3.4.a
	Resin Certificate
	
	

	
	1.3.5.a
	Manufacturer’s Installation Instructions
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	1.3.1.a
	Installation Shop Drawings
	
	A-E Review

	
	1.3.1.b
	Wiring Shop Drawings
	
	A-E Review

	
	1.3.2.a
	Level Transducer Product Data
	
	A-E Review

	
	1.3.2.b
	Magnetic Flow Meter Product Data
	
	A-E Review

	
	1.3.2.c
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	A-E Review
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	Standard Wiring Diagrams
	
	A-E Review
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	Training Manual
	
	

	
	1.3.3.b
	Instrumentation and Control Systems
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	Operation and Maintenance Manual
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	Fabrication Drawings
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	Installation Drawings
	
	A-E Review
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	A-E Review
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	A-E Review
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	A-E Review

	
	1.2.2.d
	Accessories Data
	
	A-E Review

	
	1.2.3.a
	Chemical Resistance Test Report
	
	A-E Review
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	Manufacturer’s Instructions
	
	

	
	1.2.5.a
	Manufacturer’s Field Reports
	
	

	
	1.2.6.a
	Storage Tank Certification
	
	

	
	1.2.7.a
	Operation and Maintenance Manual
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	1.4.1.a
	General Arrangement Drawings
	
	A-E Review
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	A-E Review
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	Power Supply Product Data
	
	A-E Review
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	PLC Control System Product Data
	
	A-E Review
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	Manufacturer’s Installation Instructions
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	Warranty Certificate
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	1.2.1.a
	Filtration System Shop Drawings
	
	A-E Review
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	Media Product Data
	
	A-E Review
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	Materials and System Product Data
	
	A-E Review
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	Spare Parts
	
	A-E Review
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	Testing Factory Test Report
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	Field Training Operations and Maintenance Data
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	Operating and Maintenance Instructions
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EXISTING CONDITIONS
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DEMOLITION

05/10

PART 1 GENERAL

1.1 REFERENCES

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.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

AASHTO M 145
(1991; R 2012) Standard Specification for Classification of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes

AASHTO T 180
(2017) Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.6
(2006) Safety Requirements for Demolition Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1
(2014) Safety and Health Requirements Manual

U.S. DEFENSE LOGISTICS AGENCY (DLA)

DLA 4145.25
(Jun 2000; Reaffirmed Oct 2010) Storage and Handling of Liquefied and Gaseous Compressed Gases and Their Full and Empty Cylinders

U.S. DEPARTMENT OF DEFENSE (DOD)

DOD 4000.25-1-M
(2006) MILSTRIP - Military Standard Requisitioning and Issue Procedures

MIL-STD-129
(2014; Rev R) Military Marking for Shipment and Storage

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1
(2015; Rev L) Obstruction Marking and Lighting

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61
National Emission Standards for Hazardous Air Pollutants

1.2 PROJECT DESCRIPTION

1.2.1 General Requirements

Do not begin demolition or deconstruction until authorization is received from the Contracting Officer’s Representative. The work of this section is to be performed in a manner that maximizes the value derived from the salvage and recycling of materials. Remove rubbish and debris from the station daily; do not allow accumulations inside or outside the buildings, on airfield pavements. The work includes demolition, salvage of identified items and materials, and removal of resulting rubbish and debris. Remove rubbish and debris from Government property daily, unless otherwise directed. Store materials that cannot be removed daily in areas specified by the Contracting Officer’s Representative. In the interest of occupational safety and health, perform the work in accordance with EM 385-1-1, Section 23, Demolition, and other applicable Sections.

1.3 ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in place, to be reused, or to remain the property of the Government.  Repair or replace damaged items as approved by the Contracting Officer’s Representative.  Coordinate the work of this section with all other work indicated.

1.3.1 Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or necessary for installation of new construction.  Provide protective measures to control accumulation and migration of dust and dirt in all work areas. Remove dust, dirt, and debris from work areas daily.

1.3.2 Utility Service

Maintain existing utilities indicated to stay in service and protect against damage during demolition and deconstruction operations. Prior to start of work, utilities serving each area of alteration or removal will be shut off by the Government and disconnected and sealed by the Contractor.

1.3.3 Facilities

Where removal of existing utilities and pavement is specified or indicated, provide approved barricades, temporary covering of exposed areas, and temporary services or connections for electrical and mechanical utilities. 

1.4 BURNING

The use of burning at the project site for the disposal of refuse and debris will not be permitted.

1.5 QUALITY ASSURANCE

Submit timely notification of demolition projects to Federal, State, regional, and local authorities in accordance with 40 CFR 61, Subpart M. Notify the Regional Office of the United States Environmental Protection Agency (USEPA), the North Carolina Department of Environmental Quality, and the Contracting Officer in writing 10 working days prior to the commencement of work in accordance with 40 CFR 61, Subpart M. Comply with federal, state, and local hauling and disposal regulations. In addition to the requirements of the "Contract Clauses," conform to the safety requirements contained in ASSE/SAFE A10.6. Comply with the Environmental Protection Agency requirements specified.  Use of explosives will not be permitted.

1.5.1 Dust and Debris Control

Prevent the spread of dust and debris to occupied portions of the building, on airfield pavements and avoid the creation of a nuisance or hazard in the surrounding area. Do not use water if it results in hazardous or objectionable conditions such as, but not limited to, ice, flooding, or pollution. Vacuum and dust the work area daily. Sweep pavements as often as necessary to control the spread of debris that may result in foreign object damage potential to aircraft.

1.6 PROTECTION

1.6.1 Traffic Control Signs

Where pedestrian and driver, or aircraft safety is endangered in the area of removal work, use traffic barricades with flashing lights. Anchor barricades in a manner to prevent displacement by wind, jet or prop blast. Notify the Contracting Officer’s Representative prior to beginning such work.

Provide a minimum of 2 FAA type L-810 steady burning red obstruction lights on temporary structures (including cranes) over 100 feet, but less than 200 ft, above ground level. The use of LED based obstruction lights are not permitted. For temporary structures (including cranes) over 200 ft above ground level provide obstruction lighting in accordance with FAA AC 70/7460-1. Light construction and installation shall comply with FAA AC 70/7460-1.

Lights shall be operational during periods of reduced visibility, darkness, and as directed by the Contracting Officer’s Representative. Maintain the temporary services during the period of construction and remove only after permanent services have been installed and tested and are in operation.

1.7 FOREIGN OBJECT DAMAGE (FOD)

Aircraft and aircraft engines are subject to FOD from debris and waste material lying on airfield pavements. Remove all such materials that may appear on operational aircraft pavements due to the Contractor's operations. If necessary, the Contracting Officer’s Representative may require the Contractor to install a temporary barricade at the Contractor's expense to control the spread of FOD potential debris. The barricade shall include a fence covered with a fabric designed to stop the spread of debris. Anchor the fence and fabric to prevent displacement by winds or jet/prop blasts. Remove barricade when no longer required.

1.8 RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with workmen skilled in the trades involved. Repair or replace items to be relocated which are damaged by the Contractor with new undamaged items as approved by the Contracting Officer’s Representative.

1.9 EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and examine the drawings and specifications to determine the extent of the work. 

PART 2 PRODUCTS
(Not Used.)

PART 3 EXECUTION

3.1 EXISTING FACILITIES TO BE REMOVED

3.1.1 Utilities and Related Equipment

3.1.1.1 General Requirements

Do not interrupt existing utilities serving occupied or used facilities, except when authorized in writing by the Contracting Officer’s Representative. Do not interrupt existing utilities serving facilities occupied and used by the Government except when approved in writing and then only after temporary utility services have been approved and provided. Do not begin demolition or deconstruction work until all utility disconnections have been made. Shut off and cap utilities for future use, as indicated.

3.1.1.2 Disconnecting Existing Utilities

When utility lines are encountered but are not indicated on the drawings, notify the Contracting Officer’s Representative prior to further work in that area. 
3.1.2 Paving and Slabs

Remove concrete and asphaltic concrete paving and slabs including aggregate base as indicated to a depth of four (4) inches below desired subgrade. Provide neat saw cuts at limits of pavement removal as indicated. Pavement and slabs not to be used in this project shall be removed from the Installation at Contractor's expense.

3.1.3 Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch. Make each cut in walls perpendicular to the face and in alignment with the cut in the opposite face. Break out the remainder of the concrete provided that the broken area is concealed in the finished work, and the remaining concrete is sound. At locations where the broken face cannot be concealed, grind smooth or saw cut entirely through the concrete. 
3.1.4 Patching

Where removals leave holes and damaged surfaces exposed in the finished work, patch and repair these holes and damaged surfaces to match adjacent finished surfaces.  Where new work is to be applied to existing surfaces, perform removals and patching in a manner to produce surfaces suitable for receiving new work. Finished surfaces of patched area shall be flush with the adjacent existing surface and shall match the existing adjacent surface as closely as possible as to texture and finish. Patching shall be as specified and indicated, and shall include:

a. Concrete and Masonry: Completely fill holes and depressions, caused by previous physical damage or left as a result of removals in existing masonry walls to remain, with an approved masonry patching material, applied in accordance with the manufacturer's printed instructions.

3.1.5 Mechanical Equipment and Fixtures

Disconnect mechanical hardware at the nearest connection to existing services to remain, unless otherwise noted. Disconnect mechanical equipment and fixtures at fittings. Remove service valves attached to the unit. Salvage each item of equipment and fixtures as a whole unit; listed, indexed, tagged, and stored. Salvage each unit with its normal operating auxiliary equipment. Transport salvaged equipment and fixtures, including motors and machines, to a designated on station storage area as directed by the Contracting Officer’s Representative. Do not remove equipment until approved. Do not offer low-efficiency equipment for reuse; provide to recycling service for disassembly and recycling of parts.

3.1.5.1 Piping

Disconnect piping at unions, flanges and valves, and fittings as required to reduce the pipe into straight lengths for practical storage. Store salvaged piping according to size and type. If the piping that remains can become pressurized due to upstream valve failure, end caps, blind flanges, or other types of plugs or fittings with a pressure gage and bleed valve shall be attached to the open end of the pipe to ensure positive leak control. Carefully dismantle piping that previously contained gas, gasoline, oil, or other dangerous fluids, with precautions taken to prevent injury to persons and property. Store piping outdoors until all fumes and residues are removed. Box prefabricated supports, hangers, plates, valves, and specialty items according to size and type. Wrap sprinkler heads individually in plastic bags before boxing. Classify piping not designated for salvage, or not reusable, as scrap metal.

3.1.6 Electrical Equipment and Fixtures

3.1.6.1 Electrical Devices

Remove and salvage switches, switchgear, transformers, conductors including wire and nonmetallic sheathed and flexible armored cable, regulators, meters, instruments, plates, circuit breakers, panelboards, outlet boxes, and similar items. Box and tag these items for identification according to type and size.

3.1.6.2 Wiring Ducts or Troughs

Remove and salvage wiring ducts or troughs. Dismantle plug-in ducts and wiring troughs into unit lengths. Remove plug-in or disconnecting devices from the busway and store separately.

3.1.6.3 Conduit and Miscellaneous Items

Salvage conduit except where embedded in concrete or masonry. Consider corroded, bent, or damaged conduit as scrap metal. Sort straight and undamaged lengths of conduit according to size and type. Classify supports, knobs, tubes, cleats, and straps as debris to be removed and disposed.

3.1.7 Items With Unique/Regulated Disposal Requirements

Remove and dispose of items with unique or regulated disposal requirements in the manner dictated by law or in the most environmentally responsible manner.

3.2 DISPOSITION OF MATERIAL

3.2.1 Title to Materials

All materials and equipment removed and not reused or salvaged, shall become the property of the Contractor and shall be removed from Government property. Title to materials resulting from demolition and deconstruction, and materials and equipment to be removed, is vested in the Contractor upon approval by the Contracting Officer of the Contractor's demolition, deconstruction, and removal procedures, and authorization by the Contracting Officer to begin demolition and deconstruction. The Government will not be responsible for the condition or loss of, or damage to, such property after contract award. Showing for sale or selling materials and equipment on site is prohibited.

3.2.2 Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable noncombustible material in the disposal area located off-site. Dispose of unsalvageable and non-recyclable combustible material in the sanitary fill area located off the site.

3.3 CLEANUP

Remove debris and rubbish from the project area. Remove and transport the debris in a manner that prevents spillage on streets or adjacent areas. Apply local regulations regarding hauling and disposal.

3.4 DISPOSAL OF REMOVED MATERIALS

3.4.1 Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other non-salvageable materials resulting from removal operations with all applicable federal, state and local regulations as contractually specified off the site. Storage of removed materials on the project site is prohibited.

3.4.2 Burning on Government Property

Burning of materials removed from demolished and deconstructed structures will not be permitted on Government property.

3.4.3 Removal from Government Property

Transport waste materials removed from demolished and deconstructed structures, except waste soil, from Government property for legal disposal. Dispose of waste soil as directed.

-- End of Section --
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LEAD IN CONSTRUCTION
08/11

PART 4 GENERAL
4.1 REFERENCES
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.

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA)

AIHA Z88.6
(2006) Respiratory Protection - Respirator Use-Physical Qualifications for Personnel
STATE OF NORTH CAROLINA ADMINISTRATIVE CODE (NCAC)
15A NCAC 13B .0100 
SOLID WASTE MANAGEMENT

10A NCAC 41C .0800 
LEAD-BASED PAINT HAZARD MANAGEMENT PROGRAM

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926.103
Respiratory Protection

29 CFR 1926.21
Safety Training and Education

29 CFR 1926.33
Access to Employee Exposure and Medical Records

29 CFR 1926.55
Gases, Vapors, Fumes, Dusts, and Mists

29 CFR 1926.59
Hazard Communication

29 CFR 1926.62
Lead

29 CFR 1926.65
Hazardous Waste Operations and Emergency Response

40 CFR 260
Hazardous Waste Management System:
General

40 CFR 261
Identification and Listing of Hazardous Waste

40 CFR 262
Standards Applicable to Generators of Hazardous Waste

40 CFR 263
Standards Applicable to Transporters of Hazardous Waste

40 CFR 264
Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities
40 CFR 265
Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities
40 CFR 268
Land Disposal Restrictions
40 CFR 745
Lead-Based Paint Poisoning Prevention in Certain Residential Structures

49 CFR 172
Hazardous Materials Table, Special Provisions, Hazardous Materials Communications, Emergency Response Information, and Training Requirements
49 CFR 178
Specifications for Packagings 

UNDERWRITERS LABORATORIES (UL)
UL 586
(2009; Reprint Sep 2014) Standard for High-Efficiency Particulate, Air Filter Units

4.2 DEFINITIONS
4.2.1 Action Level
Employee exposure, without regard to use of respirators, to an airborne concentration of lead of 30 micrograms per cubic meter of air averaged over an 8 hour period.
4.2.2 Area Sampling
Sampling of lead concentrations within the lead control area and inside the physical boundaries which is representative of the airborne lead concentrations but is not collected in the breathing zone of personnel (approximately 1.5 to 1.8 meters 5 to 6 feet above the floor).
4.2.3 Competent Person (CP)
As used in this section, refers to a person employed by the Contractor who is trained in the recognition and control of lead hazards in accordance with current federal, State, and local regulations and has the authority to take prompt corrective actions to control the lead hazard. A Certified Industrial Hygienist (CIH) certified by the American Board of Industrial Hygiene or a Certified Safety Professional (CSP) certified by the Board of Certified Safety Professionals is the best choice.
4.2.4 Contaminated Room
Refers to a room for removal of contaminated personal protective equipment (PPE).
4.2.5 Decontamination Shower Facility
That facility that encompasses a clean clothing storage room, and a contaminated clothing storage and disposal rooms, with a shower facility in between.
4.2.6 High Efficiency Particulate Arrestor (HEPA) Filter Equipment
HEPA filtered vacuuming equipment with a UL 586 filter system capable of collecting and retaining lead-contaminated particulate. A high efficiency particulate filter demonstrates at least 99.97 percent efficiency against 0.3 micron or larger size particles.

4.2.7 Lead

Metallic lead, inorganic lead compounds, and organic lead soaps. Excludes other forms of organic lead compounds.
4.2.8 Lead Control Area
A system of control methods to prevent the spread of lead dust, paint chips or debris to adjacent areas that may include temporary containment, floor or ground cover protection, physical boundaries, and warning signs to prevent unauthorized entry of personnel. HEPA filtered local exhaust equipment may be used as engineering controls to further reduce personnel exposures or building/outdoor environmental contamination.
4.2.9 Lead Permissible Exposure Limit (PEL)
Fifty micrograms per cubic meter of air as an 8 hour time weighted average as determined by 29 CFR 1926.62. If an employee is exposed for more than eight hours in a work day, the PEL shall be determined by the following formula:
PEL (micrograms/cubic meter of air) = 400/No. hrs worked per day
4.2.10 Material Containing Lead/Paint with Lead (MCL/PWL)
Any material, including paint, which contains lead as determined by the testing laboratory using a valid test method. The requirements of this section does not apply if no detectable levels of lead are found using a quantitative method for analyzing paint or MCL using laboratory instruments with specified limits of detection (usually 0.01 percent).
An X-Ray Fluorescence (XRF) instrument is not considered a valid test method.
4.2.11 Personal Sampling
Sampling of airborne lead concentrations within the breathing zone of an employee to determine the 8 hour time weighted average concentration in accordance with 29 CFR 1926.62. Samples shall be representative of the employees' work tasks. Breathing zone shall be considered an area within a hemisphere, forward of the shoulders, with a radius of 150 to 225 mm 6 to 9 inches and centered at the nose or mouth of an employee.
4.2.12 Physical Boundary
Area physically roped or partitioned off around lead control area to limit unauthorized entry of personnel.
4.3 DESCRIPTION
4.3.1 Description of Work
Construction activities impacting PWL or material containing lead which are covered by this specification include the demolition and/or removal of material containing lead in various conditions, located on interior building materials and as indicated on the drawings.
4.3.2 Coordination with Other Work
The contractor shall coordinate with work being performed in adjacent areas. Coordination procedures shall be explained in the Plan and shall describe how the Contractor will prevent lead exposure to other contractors and/or Government personnel performing work unrelated to lead activities.
4.4 SUBMITTALS
Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

4.4.1 Preconstruction Submittals
b. Occupational and Environmental Assessment Data Report (if objective data is used to justify excluding the initial occupational exposure assessment)

c. Lead Compliance Plan Including CP Approval (signature, date, and certification number)

d. Competent Person Qualifications

e. Training Certification of Workers and Supervisors

f. Lead Waste Management Plan

g. Written Evidence That TSD is Approved for Lead Disposal

h. Certification of Medical Examinations 

4.4.2 Test Reports
i. Sampling Results

4.4.3 Certificates
j. Testing Laboratory Qualifications
k. Clearance Certification 

4.4.4 Closeout Submittals
l. Completed and signed hazardous waste manifest from treatment or disposal facility

m. Waste turn-in documents or weight tickets for non-hazardous wastes that are disposed of at sanitary or construction and demolition landfills

4.5 QUALITY ASSURANCE
4.5.1 Qualifications
4.5.1.1 Competent Person (CP)
Submit name, address, and telephone number of the CP selected to perform responsibilities specified in paragraph COMPETENT PERSON (CP) RESPONSIBILITIES. Provide documented construction project-related experience with implementation of OSHA's Lead in Construction standard (29 CFR 1926.62) which shows ability to assess occupational and environmental exposure to lead, experience with the use of respirators, personal protective equipment and other exposure reduction methods to protect employee health. Submit proper documentation that the CP is trained, licensed, and certified in accordance with federal, State and local laws. The competent person shall be a licensed lead-based paint abatement Supervisor/Project Designer in the State of North Carolina.
4.5.1.2 Training Certification
Submit a certificate for each worker and supervisor, signed and dated by the accredited training provider, stating that the employee has received the required lead training specified in 29 CFR 1926.62(l) and is certified to perform or supervise deleading, lead removal or demolition activities in the state of North Carolina.
4.5.1.3 Testing Laboratory
Submit the name, address, and telephone number of the testing laboratory selected to perform the air analysis, testing, and reporting of airborne concentrations of lead. Use a laboratory participating in the EPA National Lead Laboratory Accreditation Program (NLLAP) by being accredited by either the American Association for Laboratory Accreditation (A2LA) or the American Industrial Hygiene Association (AIHA) and that is successfully participating in the Environmental Lead Proficiency Analytical Testing (ELPAT) program to perform sample analysis. Laboratories selected to perform blood lead analysis shall be OSHA approved.
4.5.2 Requirements
4.5.2.1 Competent Person (CP) Responsibilities
n. Verify training meets all federal, State, and local requirements.
o. Review and approve Lead Compliance Plan for conformance to the applicable referenced standards.
p. Continuously inspect PWL or MCL work for conformance with the approved plan.
q. Perform (or oversee performance of) air sampling. Recommend upgrades or downgrades (whichever is appropriate based on exposure) on the use of PPE (respirators included) and engineering controls.
r. Ensure work is performed in strict accordance with specifications at all times.
s. Control work to prevent hazardous exposure to human beings and to the environment at all times.
t. Supervise final cleaning of the lead control area, take clearance wipe samples if necessary; review clearance sample results and make recommendations for further cleaning.
u. Certify the conditions of the work as called for elsewhere in this specification.
4.5.2.2 Lead Compliance Plan
Submit a detailed job-specific plan of the work procedures to be used in the disturbance of PWL or MCL. The plan shall include a sketch showing the location, size, and details of lead control areas, critical barriers, physical boundaries, location and details of decontamination facilities, viewing ports, and mechanical ventilation system. Include a description of equipment and materials, work practices, controls and job responsibilities for each activity from which lead is emitted. Include in the plan, eating, drinking, smoking, hygiene facilities and sanitary procedures, interface of trades, sequencing of lead related work, collected waste water and dust containing lead and debris, air sampling, respirators, personal protective equipment, and a detailed description of the method of containment of the operation to ensure that lead is not released outside of the lead control area. Include site preparation, cleanup and clearance procedures. Include occupational and environmental sampling, training and strategy, sampling and analysis strategy and methodology, frequency of sampling, duration of sampling, and qualifications of sampling personnel in the air sampling portion of the plan. Include a description of arrangements made among contractors on multicontractor worksites to inform affected employees and to clarify responsibilities to control exposures.
The plan must be developed by a certified Lead Supervisor or Lead Project Designer in the State of North Carolina.
4.5.2.3 Occupational and Environmental Assessment Data Report
If initial monitoring is necessary, submit occupational and environmental sampling results to the Contracting Officer within three working days of collection, signed by the testing laboratory employee performing the analysis, the employee that performed the sampling, and the CP.
 In order to reduce the full implementation of 29 CFR 1926.62, the Contractor shall provide documentation. Submit a report that supports the determination to reduce full implementation of the requirements of 29 CFR 1926.62 and supporting the Lead Compliance Plan.
v. The initial monitoring shall represent each job classification, or if working conditions are similar to previous jobs by the same employer, provide previously collected exposure data that can be used to estimate worker exposures per 29 CFR 1926.62. The data shall represent the worker's regular daily exposure to lead for stated work.
w. Submit worker exposure data gathered during the task based trigger operations of 29 CFR 1926.62 with a complete process description. This includes manual demolition, manual scraping, manual sanding, heat gun, power tool cleaning, rivet busting, cleanup of dry expendable abrasives, abrasive blast enclosure removal, abrasive blasting, welding, cutting and torch burning where lead containing coatings are present.

x. The initial assessment shall determine the requirement for further monitoring and the need to fully implement the control and protective requirements including the lead compliance plan per 29 CFR 1926.62.
4.5.2.4 Medical Examinations
Initial medical surveillance as required by 29 CFR 1926.62 shall be made available to all employees exposed to lead at any time (1 day) above the action level. Full medical surveillance shall be made available to all employees on an annual basis who are or may be exposed to lead in excess of the action level for more than 30 days a year or as required by 29 CFR 1926.62. Adequate records shall show that employees meet the medical surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62 and 29 CFR 1926.103. Provide medical surveillance to all personnel exposed to lead as indicated in 29 CFR 1926.62. Maintain complete and accurate medical records of employees for the duration of employment plus 30 years.
4.5.2.5 Training
Train each employee performing work that disturbs lead, who performs MCL/PWL disposal, and air sampling operations prior to the time of initial job assignment and annually thereafter, in accordance with 29 CFR 1926.21, 29 CFR 1926.62, and State (10A NCAC 41C .0800) and local regulations where appropriate.
4.5.2.6 Respiratory Protection Program
y. Provide each employee required to wear a respirator a respirator fit test at the time of initial fitting and at least annually thereafter as required by 29 CFR 1926.62.
z. Establish and implement a respiratory protection program as required by AIHA Z88.6, 29 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55.
4.5.2.7 Hazard Communication Program
Establish and implement a Hazard Communication Program as required by 29 CFR 1926.59.
4.5.2.8 Lead Waste Management
The Lead Waste Management Plan shall comply with applicable requirements of federal, State, and local hazardous waste regulations and address:
aa. Identification and classification of wastes associated with the work.
ab. Estimated quantities of wastes to be generated and disposed of.
ac. Names and qualifications of each contractor that will be transporting, storing, treating, and disposing of the wastes. Include the facility location and operator and a 24-hour point of contact. Furnish two copies of USEPA and State (in accordance with 15A NCAC 13B 0.0100) and local hazardous waste permits, manifests and USEPA Identification numbers.
ad. Names and qualifications (experience and training) of personnel who will be working on-site with hazardous wastes.
ae. List of waste handling equipment to be used in performing the work, to include cleaning, volume reduction, and transport equipment.
af. Spill prevention, containment, and cleanup contingency measures including a health and safety plan to be implemented in accordance with 29 CFR 1926.65.
ag. Work plan and schedule for waste containment, removal and disposal. Proper containment of the waste includes using acceptable waste containers (e.g., 55-gallon drums) as well as proper marking/labeling of the containers.
Wastes shall be cleaned up and containerized daily.
ah. Include any process that may alter or treat waste rendering a hazardous waste non hazardous.
ai. Unit cost for hazardous waste disposal according to this plan.
4.5.2.9 Environmental, Safety and Health Compliance
In addition to the detailed requirements of this specification, comply with laws, ordinances, rules, and regulations of federal, State, and local authorities regarding lead. Comply with the applicable requirements of the current issue of 29 CFR 1926.62. Submit matters regarding interpretation of standards to the Contracting Officer for resolution before starting work.
Where specification requirements and the referenced documents vary, the most stringent requirement shall apply. The following State laws, ordinances, criteria, rules and regulations regarding removing, handling, storing, transporting, and disposing of lead-contaminated materials apply: 
aj.  10A NCAC 41C .0800

ak.  15A NCAC 13B .0100

al. Licensing and certification in the state of North Carolina is required.
4.5.3 Pre-Construction Conference
Along with the CP, meet with the Contracting Officer’s Representative to discuss in detail the Lead Waste Management Plan and the Lead Compliance Plan, including procedures and precautions for the work.
4.6 EQUIPMENT
4.6.1 Respirators
Furnish appropriate respirators approved by the National Institute for Occupational Safety and Health (NIOSH), Department of Health and Human Services, for use in atmospheres containing lead dust, fume and mist. Respirators shall comply with the requirements of 29 CFR 1926.62.
4.6.2 Special Protective Clothing
Furnish personnel who will be exposed to lead-contaminated dust with proper disposable or uncontaminated, reusable protective whole body clothing, head covering, gloves, eye, and foot coverings as required by 29 CFR 1926.62. Furnish proper disposable plastic or rubber gloves to protect hands.

Reduce the level of protection only after obtaining approval from the CP.

4.6.3 Rental Equipment Notification
If rental equipment is to be used during PWL or MCL handling and disposal, notify the rental agency in writing concerning the intended use of the equipment.
4.6.4 Vacuum Filters
UL 586 labeled HEPA filters.
4.6.5 Equipment for Government Personnel
Furnish the Contracting Officer’s Representative with two complete sets of personal protective equipment (PPE) daily, as required herein, for entry into and inspection of the lead removal work within the lead controlled area. Personal protective equipment shall include disposable whole body covering, including appropriate foot, head, eye, and hand protection. PPE shall remain the property of the Contractor. The Government will provide respiratory protection for the Contracting Officer’s Representative.
4.7 PROJECT/SITE CONDITIONS
4.7.1 Protection of Existing Work to Remain
Perform work without damage or contamination of adjacent areas. Where existing work is damaged or contaminated, restore work to its original condition or better as determined by the Contracting Officer’s Representative.
PART 5 PRODUCTS
Not used.
PART 6 EXECUTION
6.1 PREPARATION
6.1.1 Protection
6.1.1.1 Notification
am. Notify the Contracting Officer’s Representative 20 days prior to the start of any lead work.
6.1.1.2 Lead Control Area
an. Physical Boundary - Provide physical boundaries around the lead control area by roping off the area designated in the work plan or providing curtains, portable partitions or other enclosures to ensure that lead will not escape outside of the lead control area.
ao. Warning Signs - Provide warning signs at approaches to lead control areas. Locate signs at such a distance that personnel may read the sign and take the necessary precautions before entering the area. Signs shall comply with the requirements of 29 CFR 1926.62.
6.1.1.3 Heating, Ventilating and Air Conditioning (HVAC) Systems
Shut down, lock out, and isolate HVAC systems that supply, exhaust, or pass through the lead control areas. Seal intake and exhaust vents in the lead control area with 0.15 mm 6 mil plastic sheet and tape. Seal seams in HVAC components that pass through the lead control area. Provide temporary HVAC system for areas in which HVAC has been shut down outside the lead control area.
6.1.1.4 Decontamination Shower Facility
Provide clean and contaminated change rooms and shower facilities in accordance with this specification and 29 CFR 1926.62.
6.1.1.5 Eye Wash Station
Where eyes may be exposed to injurious corrosive materials, suitable facilities for quick drenching or flushing of the eyes shall be provided within the work area.
6.1.1.6 Mechanical Ventilation System
ap. To the extent feasible, use local exhaust ventilation or other collection systems, approved by the CP. Local exhaust ventilation systems shall be evaluated and maintained in accordance with 29 CFR 1926.62.

aq. Vent local exhaust outside the building and away from building ventilation intakes or ensure system is connected to HEPA filters.
ar. Use locally exhausted, power actuated tools or manual hand tools.
6.1.1.7 Personnel Protection
Personnel shall wear and use protective clothing and equipment as specified herein. Eating, smoking, or drinking or application of cosmetics is not permitted in the lead control area. No one will be permitted in the lead control area unless they have been appropriately trained and provided with protective equipment.
6.2 ERECTION

6.2.1 Lead Control Area Requirements
Establish a lead control area by completely establishing barriers and physical boundaries around the area or structure where PWL or MCL removal operations will be performed.
 Full containment - Contain removal operations by the use of critical barriers and HEPA filtered exhaust or a negative pressure enclosure system with decontamination facilities and with HEPA filtered exhaust if required by the CP. For containment areas larger than 100 square meters 1,000 square feet install a minimum of two 450 mm 18 inch square viewing ports.
Locate ports to provide a view of the required work from the exterior of the enclosed contaminated area. Glaze ports with laminated safety glass.

6.3 APPLICATION
6.3.1 Lead Work
Perform lead work in accordance with approved Lead Compliance Plan. Use procedures and equipment required to limit occupational exposure and environmental contamination with lead when the work is performed in accordance with 29 CFR 1926.62 or 40 CFR 745, and as specified herein. Dispose of all PWL or MCL and associated waste in compliance with federal, State, and local requirements.
6.3.2 Paint with Lead or Material Containing Lead Removal
Manual or power sanding or grinding of lead surfaces or materials is not permitted unless tools are equipped with HEPA attachments or wet methods. The dry sanding or grinding of surfaces that contain lead is prohibited. Provide methodology for removing lead in the Lead Compliance Plan. Select lead removal processes to minimize contamination of work areas outside the control area with lead-contaminated dust or other lead-contaminated debris or waste and to ensure that unprotected personnel are not exposed to hazardous concentrations of lead. Describe this removal process in the Lead Compliance Plan.
6.3.2.1 Paint with Lead or Material Containing Lead - Indoor Removal
Perform removal and thermal cutting in the lead control areas using enclosures, barriers or containments and powered locally exhausted tools. Collect residue debris for disposal in accordance with federal, State, and local requirements.
6.3.2.2 Paint with Lead or Material Containing Lead - Outdoor Removal
Perform outdoor removal as indicated in federal, State, and local regulations and in the Lead Compliance Plan. The worksite preparation (barriers or containments) shall be job dependent and presented in the Lead Compliance Plan.
6.3.3 Personnel Exiting Procedures
Whenever personnel exit the lead-controlled area, they shall perform the following procedures and shall not leave the work place wearing any clothing or equipment worn in the control area:
as. Vacuum all clothing before entering the contaminated change room.
at. Remove protective clothing in the contaminated change room, and place them in an approved impermeable disposal bag.
au. Shower.
av. Wash hands and face at the site, don appropriate disposable or uncontaminated reusable clothing, move to an appropriate shower facility, shower.
aw. Change to clean clothes prior to leaving the clean clothes storage area.
6.4 FIELD QUALITY CONTROL
6.4.1 Tests
6.4.1.1 Air Sampling
Conduct sampling for lead in accordance with 29 CFR 1926.62 and as specified herein. Air sampling shall be directed or performed by the CP.
ax. The CP shall be on the job site directing the air sampling and inspecting the PWL or MCL removal work to ensure that the requirements of the contract have been satisfied during the entire PWL or MCL operation.
ay. Collect personal air samples on employees who are anticipated to have the greatest risk of exposure as determined by the CP. In addition, collect air samples on at least twenty-five percent of the work crew or a minimum of two employees, whichever is greater, during each work shift.
az. Submit results of air samples, signed by the CP, within 72 hours after the air samples are taken.
ba. Conduct area air sampling daily, on each shift in which lead-based paint removal operations are performed, in areas immediately adjacent to the lead control area. Sufficient area monitoring shall be conducted to ensure unprotected personnel are not exposed at or above 30 micrograms per cubic meter of air. If 30 micrograms per cubic meter of air is reached or exceeded, stop work, correct the conditions(s) causing the increased levels. Notify the Contracting Officer and Contracting Officer’s Representative immediately. Determine if condition(s) require any further change in work methods. Removal work shall resume only after the CP and the Contracting Officer and Contracting Officer’s Representative give approval.
6.4.1.2  Testing of Material Containing Lead Residue
Test residue in accordance with 40 CFR 261 for hazardous waste.
6.5 CLEANING AND DISPOSAL
6.5.1 Cleanup
Maintain surfaces of the lead control area free of accumulations of dust and debris. Restrict the spread of dust and debris; keep waste from being distributed over the work area. Do not dry sweep or use pressurized air to clean up the area. At the end of each shift and when the lead operation has been completed, clean the controlled area of visible contamination by vacuuming with a HEPA filtered vacuum cleaner, wet mopping the area and wet wiping the area as indicated by the Lead Compliance Plan. Reclean areas showing dust or debris. After visible dust and debris is removed, wet wipe and HEPA vacuum all surfaces in the controlled area. If adjacent areas become contaminated at any time during the work, clean, visually inspect, and then wipe sample all contaminated areas. The CP shall then certify in writing that the area has been cleaned of lead contamination before clearance testing.

6.5.1.1 Clearance Certification
The CP shall certify in writing that air samples collected outside the lead control area during paint removal operations are less than 30 micrograms per cubic meter of air; the respiratory protection used for the employees was adequate; the work procedures were performed in accordance with 29 CFR 1926.62; and that there were no visible accumulations of material and dust containing lead left in the work site. Do not remove the lead control area or roped off boundary and warning signs prior to the Contracting Officer's acknowledgement of receipt of the CP certification.

6.5.2 Disposal
bb. All material, whether hazardous or non-hazardous shall be disposed in accordance with all laws and provisions and all federal, State or local regulations. Ensure all waste is properly characterized. The result of each waste characterization (TCLP for RCRA materials) will dictate disposal requirements.
bc. Contractor is responsible for segregation of waste. Collect lead-contaminated waste, scrap, debris, bags, containers, equipment, and lead-contaminated clothing that may produce airborne concentrations of lead particles. Label the containers in accordance with 29 CFR 1926.62 and 40 CFR 261.

bd. Dispose of lead-contaminated material classified as hazardous waste at a State approved hazardous waste treatment, storage, or disposal facility off Government property.
be. Store waste materials in U.S. Department of Transportation (49 CFR 178) approved 208 liter 55 gallon drums. Properly label each drum to identify the type of waste (49 CFR 172) and the date the drum was filled. For hazardous waste, the collection drum requires marking/labeling in accordance with 40 CFR 262 during the accumulation/collection timeframe. The Contracting Officer or an authorized representative will assign an area for interim storage of waste-containing drums. Do not store hazardous waste drums in interim storage longer than 90 calendar days from the date affixed to each drum.

bf. Handle, store, transport, and dispose lead or lead-contaminated waste in accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, and 40 CFR 265. Comply with land disposal restriction notification requirements as required by 40 CFR 268.
6.5.2.1 Disposal Documentation
Submit written evidence to demonstrate the hazardous waste treatment, storage, or disposal facility (TSD) is approved for lead disposal by the EPA, State or local regulatory agencies. Submit one copy of the completed hazardous waste manifest, signed and dated by the initial transporter in accordance with 40 CFR 262. Contractor shall provide a certificate that the waste was accepted by the disposal facility. Provide turn-in documents or weight tickets for non-hazardous waste disposal.
6.5.2.2 Payment for Hazardous Waste
Payment for disposal of hazardous and non-hazardous waste will not be made until a signed copy of the manifest from the treatment or disposal facility certifying the amount of lead-containing materials or non-hazardous waste delivered is returned and a copy is furnished to the Government. 
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PART 7 GENERAL

7.1 REFERENCES

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.
AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 117
(2010; Errata 2011) Specifications for Tolerances for Concrete Construction and Materials and Commentary

ACI 121R
(2008) Guide for Concrete Construction Quality Systems in Conformance with ISO 9001

ACI 211.1
(1991; R 2009) Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

ACI 211.2
(1998; R 2004) Standard Practice for Selecting Proportions for Structural Lightweight Concrete

ACI 213R
(2014; E2017) Guide for Structural Lightweight-Aggregate Concrete

ACI 301
(2016) Specifications for Structural Concrete

ACI 302.1R
(2015) Guide for Concrete Floor and Slab Construction

ACI 304.2R
(2017) Guide to Placing Concrete by Pumping Methods

ACI 304R
(2000; R 2009) Guide for Measuring, Mixing, Transporting, and Placing Concrete

ACI 305R
(2010) Guide to Hot Weather Concreting

ACI 306.1
(1990; R 2002) Standard Specification for Cold Weather Concreting

ACI 306R
(2016) Guide to Cold Weather Concreting

ACI 308.1
(2011) Specification for Curing Concrete

ACI 318
(2014; Errata 1-2 2014; Errata 3-5 2015; Errata 6 2016; Errata 7-9 2017) Building Code Requirements for Structural Concrete (ACI 318-14) and Commentary (ACI 318R-14)

ACI 347R
(2014; Errata 1 2017) Guide to Formwork for Concrete

ACI SP-15
(2011) Field Reference Manual:
Standard Specifications for Structural Concrete ACI 301-05 with Selected ACI References

ACI SP-2
(2007; Abstract: 10th Edition) ACI Manual of Concrete Inspection

ACI SP-66
(2004) ACI Detailing Manual 
AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4
(1995; R 2004) Basic Hardboard 
AMERICAN WELDING SOCIETY (AWS)

AWS D1.4/D1.4M
(2011) Structural Welding Code - Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A1064/A1064M
(2017) Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

ASTM A53/A53M
(2012) Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A615/A615M
(2016) Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement

ASTM A706/A706M
(2016) Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement

ASTM A780/A780M
(2009; R 2015) Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A934/A934M
(2016) Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing Bars

ASTM A996/A996M
(2016) Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement

ASTM C1017/C1017M
(2013; E 2015) Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete

ASTM C1077
(2017) Standard Practice for Agencies Testing Concrete and Concrete Aggregates for Use in Construction and Criteria for Testing Agency Evaluation

ASTM C1107/C1107M
(2014a) Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)

ASTM C1116/C1116M
(2010a; R 2015) Standard Specification for Fiber-Reinforced Concrete

ASTM C1157/C1157M
(2017) Standard Performance Specification for Hydraulic Cement

ASTM C1218/C1218M
(2017) Standard Test Method for Water-Soluble Chloride in Mortar and Concrete

ASTM C1240
(2014) Standard Specification for Silica Fume Used in Cementitious Mixtures

ASTM C1260
(2014) Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)

ASTM C138/C138M
(2017a) Standard Test Method for Density (Unit Weight), Yield, and Air Content (Gravimetric) of Concrete
ASTM C143/C143M
(2015) Standard Test Method for Slump of Hydraulic-Cement Concrete

ASTM C150/C150M
(2017) Standard Specification for Portland Cement

ASTM C1567
(2013) Standard Test Method for Potential Alkali-Silica Reactivity of Combinations of Cementitious Materials and Aggregate (Accelerated Mortar-Bar Method)

ASTM C1602/C1602M
(2012) Standard Specification for Mixing Water Used in Production of Hydraulic Cement Concrete

ASTM C172/C172M
(2017) Standard Practice for Sampling Freshly Mixed Concrete

ASTM C173/C173M
(2016) Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method

ASTM C192/C192M
(2016a) Standard Practice for Making and Curing Concrete Test Specimens in the Laboratory

ASTM C231/C231M
(2017a) Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method

ASTM C260/C260M
(2010a; R 2016) Standard Specification for Air-Entraining Admixtures for Concrete

ASTM C295/C295M
(2012) Petrographic Examination of Aggregates for Concrete
ASTM C311/C311M
(2017) Standard Test Methods for Sampling and Testing Fly Ash or Natural Pozzolans for Use in Portland-Cement Concrete

ASTM C33/C33M
(2016) Standard Specification for Concrete Aggregates

ASTM C39/C39M
(2017b) Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens

ASTM C42/C42M
(2013) Standard Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

ASTM C494/C494M
(2017) Standard Specification for Chemical Admixtures for Concrete

ASTM C552
(2017) Standard Specification for Cellular Glass Thermal Insulation

ASTM C567/C567M
(2014) Determining Density of Structural Lightweight Concrete

ASTM C578
(2017a) Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation

ASTM C591
(2017) Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate Thermal Insulation

ASTM C595/C595M
(2017) Standard Specification for Blended Hydraulic Cements
ASTM C618
(2017) Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete

ASTM C78/C78M
(2016) Standard Test Method for Flexural Strength of Concrete (Using Simple Beam with Third-Point Loading)

ASTM C920
(2014a) Standard Specification for Elastomeric Joint Sealants

ASTM C94/C94M
(2017a) Standard Specification for Ready-Mixed Concrete

ASTM C989/C989M
(2017) Standard Specification for Slag Cement for Use in Concrete and Mortars

ASTM D1751
(2004; E 2013; R 2013) Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types)

ASTM D1752
(2004a; R 2013) Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC Expansion

ASTM D2628
(1991; R 2016) Standard Specification for Preformed Polychloroprene Elastomeric Joint Seals for Concrete Pavements

ASTM D2835
(1989; R 2017) Standard Specification for Lubricant for Installation of Preformed Compression Seals in Concrete Pavements

ASTM D412
(2016) Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers - Tension

ASTM D471
(2016a) Standard Test Method for Rubber Property - Effect of Liquids

ASTM D5759
(2012) Characterization of Coal Fly Ash and Clean Coal Combustion Fly Ash for Potential Uses

ASTM D6690
(2015) Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements

ASTM E1155
(2014) Standard Test Method for Determining Floor Flatness and Floor Levelness Numbers

ASTM E1643
(2011; R 2017) Standard Practice for Selection, Design, Installation, and Inspection of Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs

ASTM E1745
(2017) Standard Specification for Water Vapor Retarders Used in Contact with Soil or Granular Fill under Concrete Slabs

ASTM E1993/E1993M
(1998; R 2013; E 2013) Standard Specification for Bituminous Water Vapor Retarders Used in Contact with Soil or Granular Fill Under Concrete Slabs

ASTM E329
(2014a) Standard Specification for Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction

ASTM E96/E96M
(2016) Standard Test Methods for Water Vapor Transmission of Materials

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP
(2009; 28th Ed; Errata) Manual of Standard Practice

FOREST STEWARDSHIP COUNCIL (FSC)

FSC STD 01 001
(1993; Am 1996; Am 1999; Am 2002) Principles and Criteria for Forest Stewardship
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST PS 1
(2009) DOC Voluntary Product Standard PS 1-07, Structural Plywood

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 513
(1974) Corps of Engineers Specifications for Rubber Waterstops

COE CRD-C 572
(1974) Corps of Engineers Specifications for Polyvinylchloride Waterstops

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS SS-S-200
(Rev E; Am 1; Notice 1) Sealant, Joint, Two-Component, Jet-Blast-Resistant, Cold-Applied, for Portland Cement Concrete Pavement

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED NC
(2009) Leadership in Energy and Environmental Design(tm) New Construction Rating System

7.2 DEFINITIONS

bg. "Cementitious material" as used herein must include all portland cement, pozzolan, fly ash, ground granulated blast-furnace slag, and silica fume.

bh. "Exposed to public view" means situated so that it can be seen from eye level from a public location after completion of the building. A public location is accessible to persons not responsible for operation or maintenance of the building.

bi. "Chemical admixtures" are materials in the form of powder or fluids that are added to the concrete to give it certain characteristics not obtainable with plain concrete mixes.

bj. "Supplementary cementing materials" (SCM) include coal fly ash, silica fume, granulated blast-furnace slag, natural or calcined pozzolans, and ultra-fine coal ash when used in such proportions to replace the portland cement that result in improvement to sustainability and durability and reduced cost.

bk. "Design strength" (f'c) is the specified compressive strength of concrete at time(s) specified in this section to meet structural design criteria.

bl. "Mass Concrete" is any concrete system that approaches a maximum temperature of 158 degrees F within the first 72 hours of placement. In addition, it includes all concrete elements with a section thickness of 1 meter 3 feet or more regardless of temperature.

bm. "Mixture proportioning" is the process of designing concrete mixture proportions to enable it to meet the strength, service life and constructability requirements of the project while minimizing the initial and life-cycle cost.

bn. "Mixture proportions" are the masses or volumes of individual ingredients used to make a unit measure (cubic meter or cubic yard) of concrete.

bo. "Pozzolan" is a siliceous or siliceous and aluminous material, which in itself possesses little or no cementitious value but will, in finely divided form and in the presence of moisture, chemically react with calcium hydroxide at ordinary temperatures to form compounds possessing cementitious properties.

bp. "Workability (or consistence)" is the ability of a fresh (plastic) concrete mix to fill the form/mould properly with the desired work (vibration) and without reducing the concrete's quality. Workability depends on water content, chemical admixtures, aggregate (shape and size distribution), cementitious content and age (level of hydration).

7.3 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

7.3.1 Preconstruction Submittals 
bq. Concrete Curing Plan

br. Quality Control Plan

bs. Quality Control Personnel Certifications 
bt. Quality Control Organizational Chart

bu. Laboratory Accreditation 
bv. Form Removal Schedule

7.3.2 Shop Drawings

bw. Formwork

bx. Reinforcing Steel 
7.3.3 Product Data

by. Joint Sealants
bz. Joint Filler
ca. Materials for Forms

cb. Cementitious Materials

cc. Vapor Retarder  
cd. Concrete Curing Materials 
ce. Reinforcement

cf. Liquid Chemical Floor Hardener 
cg. Admixtures
ch. Mechanical Reinforcing Bar Connectors 
ci. Waterstops

cj. Local/Regional Materials

ck. Biodegradable Form Release Agent

cl. Pumping Concrete

7.3.4 Design Data

cm. Concrete Mix Design

cn. Formwork Calculations

7.3.5 Test Reports

co. Concrete Mix Design 
cp. Fly Ash

cq. Pozzolan

cr. Ground Granulated Blast-Furnace Slag 
cs. Aggregates

ct. Fiber-Reinforced Concrete

cu. Compressive Strength Tests

cv. Unit Weight of Structural Concrete

cw. Ion Concentration
cx. Air Content

cy. Slump Tests 
cz. Water

7.3.6 Certificates 
da. Reinforcing Bars 
db. Welder Qualifications

dc. Silica Fume Manufacturer's Representative

dd. VOC Content for Form Release Agents, Curing Compounds, and Concrete Penetrating Sealers

de. Safety Data Sheets

df. Forest Stewardship Council (FSC) Certification Field Testing Technician and Testing Agency

7.3.7 Manufacturer's Instructions 
dg. Liquid Chemical Floor Hardener

dh. Curing Compound

7.4 MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified herein. Consider the advisory or recommended provisions to be mandatory. Interpret reference to the "Building Official," the "Structural Engineer," and the "Architect/Engineer" to mean the Contracting Officer.

7.5 DELIVERY, STORAGE, AND HANDLING

Follow ACI 301, ACI 304R and ASTM A934/A934M requirements and recommendations. Do not deliver concrete until vapor retarder, forms, reinforcement, embedded items, and chamfer strips are in place and ready for concrete placement. Do not store concrete curing compounds or sealers with materials that have a high capacity to adsorb volatile organic compound (VOC) emissions. Do not store concrete curing compounds or sealers in occupied spaces.

7.5.1 Reinforcement

Store reinforcement of different sizes and shapes in separate piles or racks raised above the ground to avoid excessive rusting. Protect from contaminants such as grease, oil, and dirt. Ensure bar sizes can be accurately identified after bundles are broken and tags removed.

7.6 QUALITY ASSURANCE

7.6.1 Design Data

7.6.1.1 
Formwork Calculations

ACI 347R. Include design calculations indicating arrangement of forms, sizes and grades of supports (lumber), panels, and related components. Furnish drawings and calculations of shoring and re-shoring methods proposed for floor and roof slabs, spandrel beams, and other horizontal concrete members. Calculations must indicate concrete pressure with both live and dead loads, along with material types.

7.6.1.2 
Concrete Mix Design

Twenty one calendar days minimum prior to concrete placement, submit a mix design for each strength and type of concrete. Submit a complete list of materials including type; brand; source and amount of cement, complementary cementitious materials, and admixtures; and applicable reference specifications. Submit mill test and all other tests for cement, complementary cementitious materials, aggregates, and admixtures. Provide documentation of maximum nominal aggregate size, gradation analysis, percentage retained and passing sieve, and a graph of percentage retained verses sieve size. Provide mix proportion data using at least three different water-cementitious material ratios for each type of mixture, which produce a range of strength encompassing those required for each type of concrete required. If source material changes, resubmit mix proportion data using revised source material. Provide only materials that have been proven by trial mix studies to meet the requirements of this specification, unless otherwise approved in writing by the Contracting Officer. Indicate clearly in the submittal where each mix design is used when more than one mix design is submitted. Resubmit data on concrete components if the qualities or source of components changes. For previously approved concrete mix designs used within the past twelve months, the previous mix design may be re-submitted without further trial batch testing if accompanied by material test data conducted within the last six months. Obtain mix design approval from the Contracting Officer prior to concrete placement.

7.6.2 Shop Drawings 
7.6.2.1 Formwork

Drawings showing details of formwork including, but not limited to; joints, supports, studding and shoring, and sequence of form and shoring removal. Indicate placement schedule, construction, location and method of forming control joints. Include locations of inserts, conduit, sleeves and other embedded items. Reproductions of contract drawings are unacceptable. Submit form removal schedule indicating element and minimum length of time for form removal.

Design, fabricate, erect, support, brace, and maintain formwork so that it is capable of supporting without failure all vertical and lateral loads that may reasonably be anticipated to be applied to the formwork.

7.6.2.2 Reinforcing Steel

ACI SP-66. Indicate bending diagrams, assembly diagrams, splicing and laps of bars, shapes, dimensions, and details of bar reinforcing, accessories, and concrete cover.
Do not scale dimensions from structural drawings to determine lengths of reinforcing bars. Reproductions of contract drawings are unacceptable.

7.6.3 Control Submittals 
7.6.3.1 Concrete Curing Plan

Submit proposed materials, methods and duration for curing concrete elements in accordance with ACI 308.1.

7.6.3.2 Pumping Concrete

Submit proposed materials and methods for pumping concrete. Submittal must include mix designs, pumping equipment including type of pump and size and material for pipe, and maximum length and height concrete is to be pumped.

7.6.3.3 Silica Fume Manufacturer's Representative

The manufacturer's representative must be present at mix plant to ensure proper mix, including high range water reducer, and batching methods during the first 3 days of concrete mix preparation and placement. After which the manufacturer's representative must designate a representative at the concrete producer's plant to ensure the concrete mix procedures meet the silica fume manufacturer's recommendations. 
7.6.3.4 VOC Content for form release agents, curing compounds, and concrete penetrating sealers

Submit certification for the form release agent, curing compounds, and concrete penetrating sealers that indicate the VOC content of each product.

7.6.3.5 Safety Data Sheets

Submit Safety Data Sheets (SDS) for all materials that are regulated for hazardous health effects. SDS must be readily accessible during each work shift to employees when they are at the construction site.
7.6.4 Test Reports

7.6.4.1 Fly Ash and Pozzolan

Submit test results in accordance with ASTM C618 for fly ash and pozzolan. Submit test results performed within 6 months of submittal date.

7.6.4.2 Ground Granulated Blast-Furnace Slag

Submit test results in accordance with ASTM C989/C989M for ground granulated blast-furnace slag. Submit test results performed within 6 months of submittal date.

7.6.4.3 Aggregates

ASTM C1260 for potential alkali-silica reactions, ASTM C295/C295M for petrographic analysis.

7.6.4.4 Fiber-Reinforced Concrete

Test to determine flexural toughness index I5 in accordance with ASTM C1116/C1116M.

7.6.5 Quality Control Plan

Develop and submit for approval a concrete quality control program in accordance with the guidelines of ACI 121R and as specified herein. The plan must include approved laboratories. Provide direct oversight for the concrete qualification program inclusive of associated sampling and testing. All quality control reports must be provided to the Contracting Officer, Quality Manager and Concrete Supplier. Maintain a copy of ACI SP-15 and CRSI 10MSP at project site.

7.6.6 Quality Control Personnel Certifications

The Contractor must submit for approval the responsibilities of the various quality control personnel, including the names and qualifications of the individuals in those positions and a quality control organizational chart defining the quality control hierarchy and the responsibility of the various positions. Quality control personnel must be employed by the Contractor.

Submit American Concrete Institute certification for the following:

a. CQC personnel responsible for inspection of concrete operations.

b. Lead Foreman or Journeyman of the Concrete Placing, Finishing, and Curing Crews.

c. Field Testing Technicians: ACI Concrete Field Testing Technician, Grade I.

7.6.6.1 Quality Manager Qualifications

The quality manager must hold a current license as a professional engineer in a U.S. state or territory with experience on at least five (5) similar projects. Evidence of extraordinary proven experience may be considered by the Contracting Officer as sufficient to act as the Quality Manager.

7.6.6.2 Field Testing Technician and Testing Agency

Submit data on qualifications of proposed testing agency and technicians for approval by the Contracting Officer prior to performing testing on concrete.

a. Work on concrete under this contract must be performed by an ACI Concrete Field Testing Technician Grade 1 qualified in accordance with ACI SP-2 or equivalent. Equivalent certification programs must include requirements for written and performance examinations as stipulated in ACI SP-2.

b. Testing agencies that perform testing services on reinforcing steel must meet the requirements of ASTM E329.

c. Testing agencies that perform testing services on concrete materials must meet the requirements of ASTM C1077.

7.6.7 Laboratory Qualifications for Concrete Qualification Testing

The concrete testing laboratory must have the necessary equipment and experience to accomplish required testing. The laboratory must meet the requirements of ASTM C1077 and be Cement and Concrete Reference Laboratory (CCRL) inspected.

7.6.8 Laboratory Accreditation

Laboratory and testing facilities must be provided by and at the expense of the Contractor. The laboratories performing the tests must be accredited in accordance with ASTM C1077, including ASTM C78/C78M and ASTM C1260. The accreditation must be current and must include the required test methods, as specified. Furthermore, the testing must comply with the following requirements:

a. Aggregate Testing and Mix Proportioning: Aggregate testing and mixture proportioning studies must be performed by an accredited laboratory and under the direction of a registered professional engineer in a U.S. state or territory competent in concrete materials who is competent in concrete materials and must sign all reports and designs.

b. Acceptance Testing: Furnish all materials, labor, and facilities required for molding, curing, testing, and protecting test specimens at the site and in the laboratory. Furnish and maintain boxes or other facilities suitable for storing and curing the specimens at the site while in the mold within the temperature range stipulated by ASTM C31/C31M.

c. Contractor Quality Control: All sampling and testing must be performed by an approved, onsite, independent, accredited laboratory.

7.7 ENVIRONMENTAL REQUIREMENTS

Provide space ventilation according to manufacturer recommendations, at a minimum, during and following installation of concrete curing compound and sealer. Maintain one of the following ventilation conditions during the curing period or for 72 hours after installation:

a. Supply 100 percent outside air 24 hours a day.

b. Supply airflow at a rate of 6 air changes per hour, when outside temperatures are between 55 degrees F and 84 degrees F and humidity is between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air conditions are not within the range stipulated above.

7.7.1 Submittals for Environmental Performance

a. Provide data indication the percentage of post-industrial pozzolan (fly ash, blast furnace slag) cement substitution as a percentage of the full product composite by weight.

b. Provide data indicating the percentage of post-industrial and post-consumer recycled content aggregate.

c. Provide product data indicating the percentage of post-consumer recycled steel content in each type of steel reinforcement as a percentage of the full product composite by weight.

d. Provide product data stating the location where all products were manufactured

e. For projects using FSC certified formwork, provide chain-of-custody documentation for all certified wood products.

f. For projects using reusable formwork, provide data showing how formwork is reused.

g. Provide SDS product information data showing that form release agents meet any environmental performance goals such as using vegetable and soy based products.

h. Provide SDS product information data showing that concrete adhesives meet any environmental performance goals including low emitting, low volatile organic compound products.

7.8 QUALIFICATIONS FOR WELDING WORK

Welding procedures must be in accordance with AWS D1.4/D1.4M.

Verify that Welder qualifications are in accordance with AWS D1.4/D1.4M or under an equivalent qualification test approved in advance. Welders are permitted to do only the type of welding for which each is specifically qualified.

PART 8 PRODUCTS

8.1 MATERIALS FOR FORMS

Provide wood, plywood, plastic, carton, or steel.
Use plywood or steel forms where a smooth form finish is required.

8.1.1 Wood Forms

Use lumber as specified in Section 06 10 00 ROUGH CARPENTRY and as follows. Provide lumber that is square edged or tongue-and-groove boards, free of raised grain, knotholes, or other surface defects. Provide plywood that complies with NIST PS 1, B-B concrete form panels or better or AHA A135.4, hardboard for smooth form lining. Submit data verifying that composite wood products contain no urea formaldehyde resins.
8.1.1.1 Concrete Form Plywood (Standard Rough)

Provide plywood that conforms to NIST PS 1, B-B, concrete form, not less than 16 mm 5/8-inch thick.

8.1.1.2 Overlaid Concrete Form Plywood (Standard Smooth)

Provide plywood that conforms to NIST PS 1, B-B, high density form overlay, not less than 16 mm 5/8-inch thick.

8.1.2 Plastic Forms

Plastic lumber as specified in Section 06 10 00 ROUGH CARPENTRY. Provide plastic forms that contain a minimum of 50 percent post-consumer recycled content, or a minimum of 50 percent post-industrial recycled content.

8.1.3 Carton Forms

Moisture resistant treated paper faces, biodegradable, structurally sufficient to support weight of wet concrete until initial set. Provide carton forms that contain a minimum of 10 percent post-consumer recycled content, or a minimum of 20 percent post-industrial recycled content.

8.1.4 Steel Forms

Provide steel form surfaces that do not contain irregularities, dents, or sags.

8.2 FORM TIES AND ACCESSORIES

Provide a form tie system that does not leave mild steel after break-off or removal any closer than 50 mm 2 inches from the exposed surface. Do not use wire alone. Form ties and accessories must not reduce the effective cover of the reinforcement.

8.2.1 Waterstops

8.2.1.1 PVC Waterstop

Polyvinylchloride waterstops must conform to COE CRD-C 572.

8.2.1.2 Rubber Waterstop

Rubber waterstops must conform to COE CRD-C 513.

8.2.1.3 Thermoplastic Elastomeric Rubber Waterstop

Thermoplastic elastomeric rubber waterstops must conform to ASTM D471.

8.2.1.4 Hydrophilic Waterstop

Swellable strip type compound of polymer modified chloroprene rubber that swells upon contact with water must conform to ASTM D412 as follows: Tensile strength 420 psi minimum; ultimate elongation 600 percent minimum. Hardness must be 50 minimum on the type A durometer and the volumetric expansion ratio in distilled water at 70 degrees F must be 3 to 1 minimum.

8.2.2 Dovetail Anchor Slot

Preformed metal slot approximately 1 inch by 1 inch of not less than 22 gage galvanized steel cast in concrete. Coordinate actual size and throat opening with dovetail anchors and provide with removable filler material.

8.3 CONCRETE MIX DESIGN

8.3.1 Contractor's Option for Material Only

At the option of the Contractor, those applicable material sections of DOT RBS for Class A strength concrete must govern in lieu of this specification for concrete. Do not change the selected option during the course of the work.

8.3.2 Contractor-Furnished Mix Design

ACI 211.1, ACI 301, ACI 318 and ACI 304.2R except as otherwise specified. Indicate the compressive strength (f'c) of the concrete for each portion of the structure(s) as specified below. Where faster set time is required, use Type III cement before using calcium chloride with approval from the contracting officer.

8.3.2.1 Footings

Proportion normal-weight concrete mixture as follows:

Minimum Compressive Strength: 4500 psi at 28 days.

Maximum Water-Cementitious Materials Ratio: 0.45.

Slump Limit:  4 inches or 8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal maximum aggregate size.

Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.

8.3.2.2 Foundation Walls

Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 4500 psi at 28 days.

b. Maximum Water-Cementitious Materials Ratio:  0.45.

c. Slump Limit: 4 inches or 8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

d. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal maximum aggregate size.

e. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4 inch nominal maximum aggregate size.

8.3.2.3 Slab-on-Grade

Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 4500 psi at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.45.

c. Slump Limit: 4 inches or 8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

d. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal maximum aggregate size.

e. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1 inch nominal maximum aggregate size.

f. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

8.3.2.4 Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing requirements for various classes and types of concrete specified are the responsibility of the Contractor.
Base mixture proportions on compressive strength as determined by test specimens fabricated in accordance with ASTM C192/C192M and tested in accordance with ASTM C39/C39M. Samples of all materials used in mixture proportioning studies must be representative of those proposed for use in the project and must be accompanied by the manufacturer's or producer's test report indicating compliance with these specifications.
Base trial mixtures having proportions, consistencies, and air content suitable for the work on methodology described in ACI 211.1. In the trial mixture, use at least three different water-cementitious material ratios for each type of mixture, which must produce a range of strength encompassing those required for each class and type of concrete required on the project. The maximum water-cementitious material ratio allowed must be based on equivalent water-cementitious material ratio calculations as determined by the conversion from the weight ratio of water to cement plus pozzolan by weight equivalency method. Design laboratory trial mixture for maximum permitted slump and air content. Each combination of material proposed for use must have separate trial mixture, except for accelerator or retarder use can be provided without separate trial mixture. Report the temperature of concrete in each trial batch. For each water-cementitious material ratio, at least three test cylinders for each test age must be made and cured in accordance with ASTM C192/C192M and tested in accordance with ASTM C39/C39M for 7, 28, 56 days. From these results, plot a curve showing the relationship between water-cementitious material ratio and strength for each set of trial mix studies. In addition, plot a curve showing the relationship between 7 and 28 56 day strengths.

8.3.2.5 Required Average Strength of Mix Design

The selected mixture must produce an average compressive strength exceeding the specified strength by the amount indicated in ACI 301, but may not exceed the specified strength at the same age by more than 20 percent. When a concrete production facility has a record of at least 15 consecutive tests, the standard deviation must be calculated and the required average compressive strength must be determined in accordance with ACI 301.

8.3.3 Ready-Mix Concrete

Provide concrete that meets the requirements of ASTM C94/C94M.

Ready-mixed concrete manufacturer must provide duplicate delivery tickets with each load of concrete delivered. Provide delivery tickets with the following information in addition to that required by ASTM C94/C94M:

di. Type and brand cement

dj. Cement and complementary cementitious materials content in 94-pound bags per cubic yard of concrete 
dk. Maximum size of aggregate

dl. Amount and brand name of admixtures

dm. Total water content expressed by water cementitious material ratio

8.3.4 Concrete Curing Materials

Provide concrete curing material in accordance with ACI 301 Section 5 and ACI 308.1 Section 2.
Submit product data for concrete curing compounds. Submit manufactures instructions for placement of curing compound.

8.4 MATERIALS

8.4.1 Cementitious Materials

For exposed concrete, use one manufacturer and one source for each type of cement, ground slag, fly ash, and pozzolan.

8.4.1.1 Fly Ash

ASTM C618, Class F, except that the maximum allowable loss on ignition must not exceed 3 percent. Class F fly ash for use in mitigating Alkali-Silica Reactivity must have a Calcium Oxide (CaO) content of less than 8 percent and a total equivalent alkali content less than 1.5 percent.

Add with cement.
Fly ash content must be a maximum of 25 percent by weight of cementitious material, provided the fly ash does not reduce the amount of cement in the concrete mix below the minimum requirements of local building codes. Where the use of fly ash cannot meet the minimum level, provide the maximum amount of fly ash permittable that meets the code requirements for cement content. Report the chemical analysis of the fly ash in accordance with ASTM C311/C311M. Evaluate and classify fly ash in accordance with ASTM D5759.

8.4.1.2 Raw or Calcined Natural Pozzolan

Natural pozzolan must be raw or calcined and conform to ASTM C618, Class N, including the optional requirements for uniformity and effectiveness in controlling Alkali-Silica reaction and must have an ignition loss not exceeding 3 percent. Class N pozzolan for use in mitigating Alkali-Silica Reactivity must have a Calcium Oxide (CaO) content of less than 13 percent and total equivalent alkali content less than 3 percent.

8.4.1.3 Ultra Fine Fly Ash and Ultra Fine Pozzolan

Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) must conform to ASTM C618, Class F or N, and the following additional requirements:

The strength activity index at 28 days of age must be at least 95 percent of the control specimens.

The average particle size must not exceed 6 microns.

The sum of SiO2 + Al2O3 + Fe2O3 must be greater than 77 percent.

8.4.1.4 Ground Granulated Blast-Furnace Slag

ASTM C989/C989M, Grade 100. Slag content must be a minimum of 50 percent by weight of cementitious material.

8.4.1.5 Silica Fume

Silica fume must conform to ASTM C1240, including the optional limits on reactivity with cement alkalis. Silica fume may be furnished as a dry, densified material or as slurry. Proper mixing is essential to accomplish proper distribution of the silica fume and avoid agglomerated silica fume which can react with the alkali in the cement resulting in premature and extensive concrete damage. Supervision at the batch plant, finishing, and curing is essential. Provide at the Contractor's expense the services of a manufacturer's technical representative, experienced in mixing, proportioning, placement procedures, and curing of concrete containing silica fume. This representative must be present on the project prior to and during at least the first 4 days of concrete production and placement using silica fume. A High Range Water Reducer (HRWR) must be used with silica fume.

8.4.1.6 Portland Cement

Provide cement that conforms to ASTM C150/C150M, Type I or II, low alkali with tri-calcium aluminates (C3A) content less than 10 percent and a maximum cement-alkali content of 0.80 percent Na2Oe (sodium oxide) equivalent. Use one brand and type of cement for formed concrete having exposed-to-view finished surfaces.

8.4.1.7 Blended Cements

Blended cement must conform to ASTM C595/C595M and ASTM C1157/C1157M, Type IP or IS, including the optional requirement for mortar expansion and sulfate soundness and consist of a mixture of ASTM C150/C150M Type I, or Type II cement and a complementary cementing material. The slag added to the Type IS blend must be ASTM C989/C989M ground granulated blast-furnace slag. The pozzolan added to the Type IP blend must be ASTM C618 Class F and must be interground with the cement clinker. The manufacturer must state in writing that the amount of pozzolan in the finished cement will not vary more than plus or minus 5 mass percent of the finished cement from lot-to-lot or within a lot. The percentage and type of mineral admixture used in the blend must not change from that submitted for the aggregate evaluation and mixture proportioning.

8.4.2 Water

Water must comply with the requirements of ASTM C1602/C1602M.
Minimize the amount of water in the mix. Improve workability by adjusting the grading rather than by adding water. Water must be potable; free from injurious amounts of oils, acids, alkalis, salts, organic materials, or other substances deleterious to concrete. Submit test report showing water complies with ASTM C1602/C1602M.

8.4.3 Aggregates

ASTM C33/C33M, except as modified herein. Furnish aggregates for exposed concrete surfaces from one source. Provide aggregates that do not contain any substance which may be deleteriously reactive with the alkalies in the cement. Submit test report showing compliance with ASTM C33/C33M.

Fine and coarse aggregates must show expansions less than 0.08 percent at 28 days after casting when testing in accordance with ASTM C1260. Should the test data indicate an expansion of 0.08 percent or greater, reject the aggregate(s) or perform additional testing using ASTM C1567 using the Contractor's proposed mix design. In this case, include the mix design low alkali portland cement and one of the following supplementary cementitious materials:

1. GGBF slag at a minimum of 40 percent of total cementitious

2. Fly ash or natural pozzolan at a minimum of total cementitious of

a. 30 percent if (SiO2 plus Al2O3 plus Fe2O3) is 65 percent or more,

b. 25 percent if (SiO2 plus Al2O3 plus Fe2O3) is 70 percent or more,

c. 20 percent if (SiO2 plus Al2O3 plus Fe2O3) is 80 percent or more,

d. 15 percent if (SiO2 plus Al2O3 plus Fe2O3) is 90 percent or more. 
3. Silica fume at a minimum of 7 percent of total cementitious.

If a combination of these materials is chosen, the minimum amount must be a linear combination of the minimum amounts above. Include these materials in sufficient proportion to show less than 0.08 percent expansion at 28 days after casting when tested in accordance with ASTM C1567.

Aggregates must not possess properties or constituents that are known to have specific unfavorable effects in concrete when tested in accordance with ASTM C295/C295M.

8.4.3.1 Aggregates/Combined Aggregate Gradation (Floor Slabs Only)

ASTM C33/C33M, uniformly graded and as follows: Nominal maximum aggregate size of 1 inch. A combined sieve analysis must indicate a well graded aggregate from coarsest to finest with not more than 18 percent and not less than 8 percent retained on an individual sieve, except that less than 8 percent may be retained on coarsest sieve and on No. 50 sieve, and less than 8 percent may be retained on sieves finer than No. 50. Provide sand that is at least 50 percent natural sand.

8.4.3.2 Nonshrink Grout 
ASTM C1107/C1107M.

8.4.4 Admixtures

ASTM C494/C494M: Type A, water reducing; Type B, retarding; Type C, accelerating; Type D, water-reducing and retarding; and Type E, water-reducing and accelerating admixture. Do not use calcium chloride admixtures. Submit product data for admixtures used in concrete.

8.4.4.1 Air-Entraining

ASTM C260/C260M.

8.4.4.2 High Range Water Reducer (HRWR) (Superplasticizers)

ASTM C494/C494M, Type F and Type G (HRWR retarding admixture) and ASTM C1017/C1017M. Silica fume and HRWR must come from the same manufacturer.

8.4.5 Vapor Retarder

ASTM E1745 Class C polyethylene sheeting, minimum 10 mil thickness or other equivalent material with a maximum permeance rating of 0.04 perms per ASTM E96/E96M.

Consider plastic vapor retarders and adhesives with a high recycled content, low toxicity low VOC (Volatile Organic Compounds) levels.

8.4.6 Expansion/Contraction Joint Filler

ASTM D1751 or ASTM D1752 Type I or II. Material must be 13 mm 1/2 inch thick, unless otherwise indicated.

8.4.7 Joint Sealants

Submit manufacturer's product data, indicating VOC content.

8.4.7.1 Horizontal Surfaces, 3 Percent Slope, Maximum 
ASTM D6690 or ASTM C920, Type M, Class 25, Use T.

8.4.7.2 Vertical Surfaces Greater Than 3 Percent Slope

ASTM C920, Type M, Grade NS, Class 25, Use T. FS SS-S-200, no sag. 
8.4.7.3 Preformed Polychloroprene Elastomeric Type

ASTM D2628.

8.4.7.4 Lubricant for Preformed Compression Seals 
ASTM D2835.

8.4.8 Biodegradable Form Release Agent

Provide form release agent that is colorless, biodegradable, and water-based, with a low (maximum of 55 grams/liter (g/l)) VOC content. A minimum of 85 percent of the total product must be biobased material. Provide product that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces. Provide form release agent that does not contain diesel fuel, petroleum-based lubricating oils, waxes, or kerosene. Submit documentation indicating type of biobased material in product and biobased content. Indicate relative dollar value of biobased content products to total dollar value of products included in project.

8.5 REINFORCEMENT

8.5.1 Reinforcing Bars

ACI 301 unless otherwise specified.Use deformed steel. ASTM A615/A615M with the bars marked A, Grade 60. Cold drawn wire used for spiral reinforcement must conform to ASTM A1064/A1064M. Submit mill certificates for reinforcing bars.

8.5.1.1 Weldable Reinforcing Bars

Provide weldable reinforcing bars that conform to ASTM A706/A706M and ASTM A615/A615M and Supplement S1, Grade 60, except that the maximum carbon content must be 0.55 percent.

8.5.1.2 Epoxy-Coated Reinforcing Bars

Provide epoxy-coated reinforcing bars that conform to ASTM A934/A934M, Grade 60.

8.5.2 Mechanical Reinforcing Bar Connectors

ACI 301.Provide 125 percent minimum yield strength of the reinforcement bar.

8.5.3 Wire

8.5.3.1 Welded Wire Reinforcement

ASTM A1064/A1064M. Provide flat sheets of welded wire reinforcement for slabs and toppings.

8.5.3.2 Steel Wire

Wire must conform to ASTM A1064/A1064M.

8.5.4 Reinforcing Bar Supports

Supports include bolsters, chairs, spacers, and other devices necessary for proper spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place. 
Provide wire bar type supports of coated or non-corrodible material conforming to ACI SP-66 and CRSI 10MSP. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar support. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer coated wire bar supports.

Legs of supports in contact with formwork must be hot-dip galvanized, or plastic coated after fabrication, or stainless-steel bar supports.

8.5.5 Dowels for Load Transfer in Floors

Provide greased dowels for load transfer in floors of the type, design, weight, and dimensions indicated.
Provide dowel bars that are plain-billet steel conforming to ASTM A615/A615M, Grade 40.
Provide dowel pipe that is steel conforming to ASTM A53/A53M.

8.6 FLOOR FINISH MATERIALS

8.6.1 Liquid Chemical Floor Hardener

Hardener must be a colorless aqueous solution containing a blend of inorganic silicate or siliconate material and proprietary components combined with a wetting agent; that penetrates, hardens, and densifies concrete surfaces. Submit manufactures instructions for placement of liquid chemical floor hardener.

Use concrete penetrating sealers with a low (maximum 100 grams/liter, less water and less exempt compounds) VOC content.

8.6.2 Abrasive Aggregate for Nonslip Aggregate Finish

Aggregate must be packaged, factory-graded fused aluminum oxide grits, or it may be crushed emery containing not less than 40-percent aluminum oxide and not less than 25-percent ferric oxide. Aggregate must be rust proof and nonglazing and must be unaffected by freezing, moisture, and cleaning materials.

Aggregate must be packaged, factory-graded, silicon carbide grits. Aggregate must be rust proof and must be unaffected by freezing, moisture, and cleaning materials.

Aggregate must be well-graded in size from particles retained on No. 30 sieve (0.0236 inch) to particles passing No. 8 sieve (0.0929 inch).

8.6.3 Dry Materials for Colored Wear-Resistant Finish

Provide materials that are packaged, dry, and a combination of materials formulated for producing colored and wear-resistant monolithic surface treatments; they must include portland cement, graded-quartz aggregate, coloring pigments, and dispersing agents. Provide coloring pigments that are finely ground, nonfacing mineral oxides prepared especially for the purpose and interground with the cement.

8.6.4 Aggregate for Heavy-Duty Wear-Resistant Finish

Provide aggregate that is traprock or emery, as follows:

Traprock must be packaged, crushed, natural, fine-to-medium-grained, igneous rock, such as diabase, basalt, or black granite. Traprock aggregate must be well-graded in size from particles retained on 4.75 mm sieve No. 4 sieve 0.187 inch to particles passing 9.5 mm 3/8-inch sieve.

Emery must be packaged, factory-graded, crushed, natural-emery ore, cubical or polyhedral in form, containing not less than 35-percent aluminum oxide and not less than 24-percent ferric oxide. Emery aggregate must be well graded in size from particles retained on No. 50 sieve (0.0118 inch) to particles passing No. 8 sieve (0.0929 inch).

Provide iron aggregate, as follows:

Iron must be packaged, ground and graded cubicle iron particles with dispersing agents, formulated to blend with portland cement for producing wear-resistant monolithic surface treatments. Provide aggregate that is free of nonferrous metals, oil, grease, soluble alkaline compounds, rust, and impurities and must be well-graded in size from particles retained on No. 50 sieve (0.0118 inch) to particles passing No. 8 sieve (0.0929 inch).

PART 9 EXECUTION

9.1 EXAMINATION

Do not begin installation until substrates have been properly constructed; verify that substrates are level.

If substrate preparation is the responsibility of another installer, notify Contracting Officer and Contracting Officer’s Representative of unsatisfactory preparation before processing.

Check field dimensions before beginning installation. If dimensions vary too much from design dimensions for proper installation, notify Contracting Officer and Contracting Officer’s Representative and wait for instructions before beginning installation.

9.2 PREPARATION

Determine quantity of concrete needed and minimize the production of excess concrete. Designate locations or uses for potential excess concrete before the concrete is poured.

9.2.1 General

Surfaces against which concrete is to be placed must be free of debris, loose material, standing water, snow, ice, and other deleterious substances before start of concrete placing.

Remove standing water without washing over freshly deposited concrete. Divert flow of water through side drains provided for such purpose.

9.2.2 Subgrade Under Foundations and Footings

When subgrade material is semiporous and dry, sprinkle subgrade surface with water as required to eliminate suction at the time concrete is deposited, or seal subgrade surface by covering surface with specified vapor retarder. When subgrade material is porous, seal subgrade surface by covering surface with specified vapor retarder.

9.2.3 Subgrade Under Slabs on Ground

Before construction of slabs on ground, have underground work on pipes and conduits completed and approved.

Previously constructed subgrade or fill must be cleaned of foreign materials.

Finish surface of capillary water barrier under interior slabs on ground must not show deviation in excess of 1/4 inch when tested with a 10-foot straightedge parallel with and at right angles to building lines.

Finished surface of subgrade or fill under exterior slabs on ground must not be more than 0.02-foot above or 0.10-foot below elevation indicated.

9.2.4 Edge Forms and Screed Strips for Slabs

Set edge forms or bulkheads and intermediate screed strips for slabs to obtain indicated elevations and contours in finished slab surface and must be strong enough to support vibrating bridge screeds or roller pipe screeds if nature of specified slab finish requires use of such equipment. Align concrete surface to elevation of screed strips by use of strike-off templates or approved compacting-type screeds.

9.2.5 Reinforcement and Other Embedded Items

Secure reinforcement, joint materials, and other embedded materials in position, inspected, and approved before start of concrete placing.

9.3 FORMS

Provide forms, shoring, and scaffolding for concrete placement in accordance with ACI 301 Section 2 and 5 and ACI 347R. Set forms mortar-tight and true to line and grade. Chamfer above grade exposed joints, edges, and external corners of concrete 0.75 inch unless otherwise indicated. Provide formwork with clean-out openings to permit inspection and removal of debris.

9.3.1 Coating

Before concrete placement, coat the contact surfaces of forms with a form release agent.

9.3.2 Reshoring

Reshore concrete elements in accordance with ACI 301 Section 2.

9.3.3 Reuse

Reuse forms providing the structural integrity of concrete and the aesthetics of exposed concrete are not compromised. Wood forms must not be clogged with paste and must be capable of absorbing high water-cementitious material ratio paste.

9.3.4 Forms for Standard Rough Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface finish, SF-1.0, for formed surfaces that are to be concealed by other construction.

9.3.5 Forms for Standard Smooth Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface finish, SF-3.0, for formed surfaces that are exposed to view. Do not provide mockup of concrete surface appearance and texture.

9.3.6 Form Ties

Provide ties in accordance with ACI 301 section 2.

9.3.7 Forms for Concrete Pan Joist Construction

Pan-form units for one-way or two-way concrete joist and slab construction must be factory-fabricated units of the approximate section indicated. Units must consist of steel or molded fiberglass concrete form pans. Closure units must be furnished as required.

9.3.8 Tolerances for Form Construction

Construct formwork to ensure that after removal of forms and prior to patching and finishing of formed surfaces, provide concrete surfaces in accordance with tolerances specified in ACI 301 Section 5 and ACI 117.

9.3.9 Removal of Forms and Supports

After placing concrete, removal of forms must be in accordance with ACI 301 Section 2 except as modified by approved form removal schedule.

9.4 WATERSTOP INSTALLATION AND SPLICES

Provide waterstops in construction joints as indicated.

Install waterstops to form a continuous diaphragm in each joint. Make adequate provisions to support and protect waterstops during progress of work. Protect waterstops protruding from joints from damage.

9.4.1 PVC Waterstop

Make splices by heat sealing the adjacent waterstop edges together using a thermoplastic splicing iron utilizing a non-stick surface specifically designed for waterstop welding. Reform waterstops at splices with a remolding iron with ribs or corrugations to match the pattern of the waterstop. The spliced area, when cooled, must show no signs of separation, holes, or other imperfections when bent by hand in as sharp an angle as possible.

9.4.2 Rubber Waterstop

Rubber waterstops must be spliced using cold bond adhesive as recommended by the manufacturer.

9.4.3 Thermoplastic Elastomeric Rubber Waterstop

Fittings must be shop made using a machine specifically designed to mechanically weld the waterstop.
A portable power saw must be used to miter or straight cut the ends to be joined to ensure good alignment and contact between joined surfaces. Maintain continuity of the characteristic features of the cross section of the waterstop (for example ribs, tabular center axis, and protrusions) across the splice.

9.4.4 Hydrophilic Waterstop

Miter cut ends to be joined with sharp knife or shears. The ends must be adhered with adhesive.

9.5 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI 301 and ACI SP-66. Provide bars, welded wire reinforcement, wire ties, supports, and other devices necessary to install and secure reinforcement. Reinforcement must not have rust, scale, oil, grease, clay, or foreign substances that would reduce the bond.
Rusting of reinforcement is a basis of rejection if the effective cross-sectional area or the nominal weight per unit length has been reduced.
Remove loose rust prior to placing steel. Tack welding is prohibited.

9.5.1 General

Provide details of reinforcement that are in accordance with ACI 301 and ACI SP-66 and as specified.

9.5.2 Vapor Retarder

Install in accordance with ASTM E1643.
Provide beneath the on-grade concrete floor slab. Use the greatest widths and lengths practicable to eliminate joints wherever possible. Lap joints a minimum of 12 inches and tape. Remove torn, punctured, or damaged vapor retarder material and provide with new vapor retarder prior to placing concrete. Concrete placement must not damage vapor retarder. 
9.5.3 Reinforcement Supports

Support reinforcement in accordance with ACI 301 Section 3.
Supports for coated or galvanized bars must also be coated with electrically compatible material for a distance of at least 2 inches beyond the point of contact with the bars.

9.5.4 Splicing

As indicated. For splices not indicated ACI 301.
Do not splice at points of maximum stress. Overlap welded wire reinforcement the spacing of the cross wires, plus 50 mm 2 inches. AWS D1.4/D1.4M. Approve welded splices prior to use. Repair the cut ends of hot-dipped galvanized reinforcement steel to completely coat exposed steel, ASTM A780/A780M.

9.5.5 Future Bonding

Plug exposed, threaded, mechanical reinforcement bar connectors with a greased bolt. Provide bolt threads that match the connector. Countersink the connector in the concrete. Caulk the depression after the bolt is installed.

9.5.6 Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such items in position before concrete placement and support against displacement. Plumb anchor bolts and check location and elevation. Temporarily fill voids in sleeves with readily removable material to prevent the entry of concrete.

9.5.7 Fabrication

Shop fabricate reinforcing bars to conform to shapes and dimensions indicated for reinforcement, and as follows:


Provide fabrication tolerances that are in accordance with ACI 318 and ACI SP-66.


Provide hooks and bends that are in accordance with ACI 318 and ACI SP-66.

Reinforcement must be bent cold to shapes as indicated. Bending must be done in the shop. Rebending of a reinforcing bar that has been bent incorrectly is not be permitted. Bending must be in accordance with standard approved practice and by approved machine methods.

Tolerance on nominally square-cut, reinforcing bar ends must be in accordance with ACI SP-66.

Deliver reinforcing bars bundled, tagged, and marked. Tags must be metal with bar size, length, mark, and other information pressed in by machine. Marks must correspond with those used on the placing drawings.

Do not use reinforcement that has any of the following defects:

dn. Bar lengths, depths, and bends beyond specified fabrication tolerances

do. Bends or kinks not indicated on drawings or approved shop drawings

dp. Bars with reduced cross-section due to rusting or other cause

Replace defective reinforcement with new reinforcement having required shape, form, and cross-section area.

9.5.8 Placing Reinforcement

Place reinforcement in accordance with ACI 301 and ACI SP-66. For slabs on grade (over earth or over capillary water barrier) and for footing reinforcement, support bars or welded wire reinforcement on precast concrete blocks, spaced at intervals required by size of reinforcement, to keep reinforcement the minimum height specified above the underside of slab or footing.

For slabs other than on grade, supports for which any portion is less than 25 mm 1 inch from concrete surfaces that are exposed to view or to be painted must be of precast concrete units, plastic-coated steel, or stainless steel protected bar supports. Precast concrete units must be wedge shaped, not larger than 3-1/2 by 3-1/2 inches, and of thickness equal to that indicated for concrete protection of reinforcement. Provide precast units that have cast-in galvanized tie wire hooked for anchorage and blend with concrete surfaces after finishing is completed.

Provide reinforcement that is supported and secured together to prevent displacement by construction loads or by placing of wet concrete, and as follows:

Provide supports for reinforcing bars that are sufficient in number and have sufficient strength to carry the reinforcement they support, and in accordance with ACI 318, ACI SP-66 and CRSI 10MSP. Do not use supports to support runways for concrete conveying equipment and similar construction loads.

Equip supports on ground and similar surfaces with sand-plates. Support welded wire  reinforcement as required for reinforcing bars. Secure reinforcements to supports by means of tie wire. Wire must be black, soft iron wire, not less than 1.6 mm 16 gage.

Reinforcement must be accurately placed, securely tied at intersections, and held in position during placing of concrete by spacers, chairs, or other approved supports.
Point wire-tie ends away from the form. Unless otherwise indicated, numbers, type, and spacing of supports must conform to ACI SP-66.

Bending of reinforcing bars partially embedded in concrete is permitted only as specified in ACI SP-66 and ACI 318.

9.5.9 Spacing of Reinforcing Bars

Spacing must be as indicated. If not indicated, spacing must be in accordance with the ACI 318 and ACI SP-66.

Reinforcing bars may be relocated to avoid interference with other reinforcement, or with conduit, pipe, or other embedded items.
If any reinforcing bar is moved a distance exceeding one bar diameter or specified placing tolerance, resulting rearrangement of reinforcement is subject to preapproval by the Contracting Officer.

9.5.10 Concrete Protection for Reinforcement

Concrete protection must be in accordance with the ACI 318 and ACI SP-66.

9.5.11 Welding

Welding must be in accordance with AWS D1.4/D1.4M.

9.6 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C94/C94M, ACI 301, ACI 302.1R and ACI 304R, except as modified herein. Batching equipment must be such that the concrete ingredients are consistently measured within the following tolerances: 1 percent for cement and water, 2 percent for aggregate, and 3 percent for admixtures. Furnish mandatory batch ticket information for each load of ready mix concrete.

9.6.1 Measuring

Make measurements at intervals as specified in paragraphs SAMPLING and TESTING.

9.6.2 Mixing

ASTM C94/C94M, ACI 301 and ACI 304R. Machine mix concrete. Begin mixing within 30 minutes after the cement has been added to the aggregates. Place concrete within 90 minutes of either addition of mixing water to cement and aggregates or addition of cement to aggregates if the air temperature is less than 84 degrees F. Reduce mixing time and place concrete within 60 minutes if the air temperature is greater than 84 degrees F except as follows:
If set retarding admixture is used and slump requirements can be met, limit for placing concrete may remain at 90 minutes. Additional water may be added, provided that both the specified maximum slump and water-cementitious material ratio are not exceeded and the required concrete strength is still met. When additional water is added, an additional 30 revolutions of the mixer at mixing speed is required. If the entrained air content falls below the specified limit, add a sufficient quantity of admixture to bring the entrained air content within the specified limits. Dissolve admixtures in the mixing water and mix in the drum to uniformly distribute the admixture throughout the batch. Do not reconstitute concrete that has begun to solidify.

9.6.3 Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. Prevent segregation or loss of ingredients. Clean transporting equipment thoroughly before each batch. Do not use aluminum pipe or chutes. Remove concrete which has segregated in transporting and dispose of as directed.

9.7 PLACING CONCRETE

Place concrete in accordance with ACI 301 Section 5. 
9.7.1 Footing Placement

Concrete for footings may be placed in excavations without forms upon inspection and approval by the Contracting Officer’s Representative.  Excavation width must be a minimum of 4 inches greater than indicated.

9.7.2 Pumping

ACI 304R and ACI 304.2R. Pumping must not result in separation or loss of materials nor cause interruptions sufficient to permit loss of plasticity between successive increments. Loss of slump in pumping equipment must not exceed 2 inches at discharge/placement. Do not convey concrete through pipe made of aluminum or aluminum alloy. Avoid rapid changes in pipe sizes. Limit maximum size of course aggregate to 33 percent of the diameter of the pipe. Limit maximum size of well rounded aggregate to 40 percent of the pipe diameter. Take samples for testing at both the point of delivery to the pump and at the discharge end.

9.7.3 Cold Weather

ACI 306.1. Do not allow concrete temperature to decrease below 50 degrees F. Obtain approval prior to placing concrete when the ambient temperature is below 40 degrees F or when concrete is likely to be subjected to freezing temperatures within 24 hours. Cover concrete and provide sufficient heat to maintain 50 degrees F minimum adjacent to both the formwork and the structure while curing. Limit the rate of cooling to 37 degrees F in any 1 hour and 50 degrees F per 24 hours after heat application.

9.7.4 Hot Weather

Maintain required concrete temperature using Figure 4.2 in ACI 305R to prevent the evaporation rate from exceeding 0.2 pound of water per square foot of exposed concrete per hour. Cool ingredients before mixing or use other suitable means to control concrete temperature and prevent rapid drying of newly placed concrete. Shade the fresh concrete as soon as possible after placing. Start curing when the surface of the fresh concrete is sufficiently hard to permit curing without damage. Provide water hoses, pipes, spraying equipment, and water hauling equipment, where job site is remote to water source, to maintain a moist concrete surface throughout the curing period. Provide burlap cover or other suitable, permeable material with fog spray or continuous wetting of the concrete when weather conditions prevent the use of either liquid membrane curing compound or impervious sheets. For vertical surfaces, protect forms from direct sunlight and add water to top of structure once concrete is set.

9.7.5 Bonding

Surfaces of set concrete at joints, must be roughened and cleaned of laitance, coatings, loose particles, and foreign matter. Roughen surfaces in a manner that exposes the aggregate uniformly and does not leave laitance, loosened particles of aggregate, nor damaged concrete at the surface.

Obtain bonding of fresh concrete that has set as follows:

At joints between footings and walls or columns, between walls or columns and the beams or slabs they support, and elsewhere unless otherwise specified; roughened and cleaned surface of set concrete must be dampened, but not saturated, immediately prior to placing of fresh concrete.

At joints in exposed-to-view work; at vertical joints in walls; at joints near midpoint of span in girders, beams, supported slabs, other structural members; in work designed to contain liquids; the roughened and cleaned surface of set concrete must be dampened but not saturated and covered with a cement grout coating.

Provide cement grout that consists of equal parts of portland cement and fine aggregate by weight with not more than 6 gallons of water per sack of cement. Apply cement grout with a stiff broom or brush to a minimum thickness of 1/16 inch. Deposit fresh concrete before cement grout has attained its initial set.

9.7.6 Mixing Equipment

Before concrete pours, designate an area for cleaning out concrete mixing trucks. Minimize water used to wash equipment.

9.7.7 Hardened, Cured Waste Concrete

Use hardened, cured waste concrete as aggregate in concrete mix if approved by Contracting Officer.

9.7.8 Reinforcing Steel

Collect reinforcing steel and place in designated area for recycling.

9.7.9 Other Waste

Identify concrete manufacturer's or supplier's policy for collection or return of construction waste, unused material, deconstruction waste, and/or packaging material.
9.8 SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES

9.8.1 Defects

Repair surface defects in accordance with ACI 301 Section 5.

9.8.2 Not Against Forms (Top of Walls)

Surfaces not otherwise specified must be finished with wood floats to even surfaces.
Finish must match adjacent finishes.

9.8.3 Formed Surfaces

9.8.3.1 Tolerances

ACI 117 and as indicated.

9.8.3.2 As-Cast Rough Form

Provide for surfaces not exposed to public view a surface finish SF-1.0. Patch holes and defects in accordance with ACI 301.

9.8.3.3 Standard Smooth Finish

Provide for surfaces exposed to public view a surface finish SF-3.0. Patch holes and defects in accordance with ACI 301.

9.9 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION

ACI 301 and ACI 302.1R, unless otherwise specified.
Slope floors uniformly to drains where drains are provided. Where straightedge measurements are specified, Contractor must provide straightedge.

9.9.1 Finish

Place, consolidate, and immediately strike off concrete to obtain proper contour, grade, and elevation before bleedwater appears. Permit concrete to attain a set sufficient for floating and supporting the weight of the finisher and equipment. If bleedwater is present prior to floating the surface, drag the excess water off or remove by absorption with porous materials. Do not use dry cement to absorb bleedwater.

9.9.1.1 Scratched

Use for surfaces intended to receive bonded applied cementitious applications. Finish concrete in accordance with ACI 301 Section 5 for a scratched finish.

9.9.1.2 Floated

Use for exterior slabs where not otherwise specified. Finish concrete in accordance with ACI 301 Section 5 for a floated finish.

9.9.1.3 Concrete Containing Silica Fume

Finish using magnesium floats or darbies. 
9.9.1.4 Steel Troweled

Use for floors intended as walking surfaces. Finish concrete in accordance with ACI 301 Section 5 for a steel troweled finish.

9.9.1.5 Nonslip Finish

Use on surfaces of exterior platforms, steps, and landings; and on exterior and interior pedestrian ramps.
Finish concrete in accordance with ACI 301 Section 5 for a dry-shake finish. After the selected material has been embedded by the two floatings, complete the operation with a troweled finish.

9.9.1.6 Broomed

Use on surfaces of exterior walks, platforms, patios, and ramps, unless otherwise indicated. Finish concrete in accordance with ACI 301 Section 5 for a broomed finish.

9.9.1.7 Pavement

Screed the concrete with a template advanced with a combined longitudinal and crosswise motion. Maintain a slight surplus of concrete ahead of the template. After screeding, float the concrete longitudinally. Use a straightedge to check slope and flatness; correct and refloat as necessary. Obtain final finish by belting. Lay belt flat on the concrete surface and advance with a sawing motion; continue until a uniform but gritty nonslip surface is obtained. Drag a strip of clean, wet burlap from 3 to 10 feet wide and 2 feet longer than the pavement width across the slab. Produce a fine, granular, sandy textured surface without disfiguring marks. Round edges and joints with an edger having a radius of 1/8 inch.

9.9.1.8 Chemical-Hardener Treatment

Apply liquid-chemical floor hardener where indicated after curing and drying concrete surface. Dilute liquid hardener with water and apply in three coats. First coat must be one-third strength, second coat one-half strength, and third coat two-thirds strength. Apply each coat evenly and allow to dry 24 hours between coats.

Approved proprietary chemical hardeners must be applied in accordance with manufacturer's printed directions.

9.9.2 Concrete Walks

Provide 4 inches thick minimum. Provide contraction joints spaced every 5 linear feet unless otherwise indicated. Cut contraction joints one inch deep with a jointing tool after the surface has been finished. Provide 0.5 inch thick transverse expansion joints at changes in direction where sidewalk abuts curb, steps, rigid pavement, or other similar structures; space expansion joints every 50 feet maximum. Give walks a broomed finish. Unless indicated otherwise, provide a transverse slope of 1/48. Limit variation in cross section to 1/4 inch in 5 feet.

9.9.3 Pits and Trenches

Place bottoms and walls monolithically or provide waterstops and keys.

9.9.4 Curbs

Provide contraction joints spaced every 10 feet maximum unless otherwise indicated. Cut contraction joints 3/4 inch deep with a jointing tool after the surface has been finished. Provide expansion joints 1/2 inch thick and spaced every 100 feet maximum unless otherwise indicated. Perform pavement finish.

9.9.5 Splash Blocks

Provide at outlets of downspouts emptying at grade. Splash blocks may be precast concrete, and must be 24 inches long, 12 inches wide and 4 inches thick, unless otherwise indicated, with smooth-finished countersunk dishes sloped to drain away from the building.

9.10 JOINTS

9.10.1 Construction Joints

Make and locate joints not indicated so as not to impair strength and appearance of the structure, as approved. Joints must be perpendicular to main reinforcement. Reinforcement must be continued and developed across construction joints. Locate construction joints as follows:

9.10.1.1 Maximum Allowable Construction Joint Spacing

dq. In walls at not more than 60 feet in any horizontal direction.

dr. In slabs on ground, so as to divide slab into areas not in excess of 1,200 square feet.

9.10.1.2 Construction Joints for Constructability Purposes

ds. In walls, at top of footing; at top of slabs on ground; at top and bottom of door and window openings or where required to conform to architectural details; and at underside of deepest beam or girder framing into wall.

dt. In columns or piers, at top of footing; at top of slabs on ground; and at underside of deepest beam or girder framing into column or pier.

du. Near midpoint of spans for supported slabs, beams, and girders unless a beam intersects a girder at the center, in which case construction joints in girder must offset a distance equal to twice the width of the beam. Make transfer of shear through construction joint by use of inclined reinforcement.

Provide keyways at least 1-1/2-inches deep in construction joints in walls and slabs and between walls and footings; approved bulkheads may be used for slabs.

9.10.2 Isolation Joints in Slabs on Ground

Provide joints at points of contact between slabs on ground and vertical surfaces, such as column pedestals, foundation walls, grade beams, and elsewhere as indicated.

Fill joints with premolded joint filler strips 1/2 inch thick, extending full slab depth. Install filler strips at proper level below finish floor elevation with a slightly tapered, dress-and-oiled wood strip temporarily secured to top of filler strip to form a groove not less than 3/4 inch in depth where joint is sealed with sealing compound and not less than 1/4 inch in depth where joint sealing is not required. Remove wood strip after concrete has set. Contractor must clean groove of foreign matter and loose particles after surface has dried.

9.10.3 Contraction Joints in Slabs on Ground 
Provide joints to form panels as indicated.

Under and on exact line of each control joint, cut 50 percent of welded wire reinforcement before placing concrete.

Sawcut contraction joints into slab on ground in accordance with ACI 301 Section 5.

Joints must be 1/8-inch wide by 1/5 to 1/4 of slab depth and formed by inserting hand-pressed fiberboard strip into fresh concrete until top surface of strip is flush with slab surface. After concrete has cured for at least 7 days, the Contractor must remove inserts and clean groove of foreign matter and loose particles.

Saw cutting will be limited to within 12 hours after set and at 1/4 slab depth.

9.10.4 Sealing Joints in Slabs on Ground

Contraction and control joints which are to receive finish flooring material must be sealed with joint sealing compound after concrete curing period. Slightly underfill groove with joint sealing compound to prevent extrusion of compound. Remove excess material as soon after sealing as possible.

Sealed groove must be left ready to receive filling material that is provided as part of finish floor covering work.

9.11 CURING AND PROTECTION

ACI 301 Section 5, unless otherwise specified. Begin curing immediately following form removal. Avoid damage to concrete from vibration created by blasting, pile driving, movement of equipment in the vicinity, disturbance of formwork or protruding reinforcement, and any other activity resulting in ground vibrations. Protect concrete from injurious action by sun, rain, flowing water, frost, mechanical injury, tire marks, and oil stains. Do not allow concrete to dry out from time of placement until the expiration of the specified curing period. Do not use membrane-forming compound on surfaces where appearance would be objectionable, on any surface to be painted, where coverings are to be bonded to the concrete, or on concrete to which other concrete is to be bonded. If forms are removed prior to the expiration of the curing period, provide another curing procedure specified herein for the remaining portion of the curing period. Provide moist curing for those areas receiving liquid chemical sealer-hardener or epoxy coating. Allow curing compound/sealer installations to cure prior to the installation of materials that adsorb VOCs.

9.11.1 Requirements for Type III, High-Early-Strength Portland Cement

The curing periods are required to be not less than one-fourth of those specified for portland cement, but in no case less than 72 hours.

9.11.2 Curing Periods

ACI 301 Section 5, except 10 days for retaining walls, pavement or chimneys.
Begin curing immediately after placement. Protect concrete from premature drying, excessively hot temperatures, and mechanical injury; and maintain minimal moisture loss at a relatively constant temperature for the period necessary for hydration of the cement and hardening of the concrete. The materials and methods of curing are subject to approval by the Contracting Officer.

9.11.3 Curing Formed Surfaces

Accomplish curing of formed surfaces, including undersurfaces of girders, beams, supported slabs, and other similar surfaces by moist curing with forms in place for full curing period or until forms are removed. If forms are removed before end of curing period, accomplish final curing of formed surfaces by any of the curing methods specified above, as applicable.

9.11.4 Curing Unformed Surfaces

Accomplish initial curing of unformed surfaces, such as monolithic slabs, floor topping, and other flat surfaces, by membrane curing.

Unless otherwise specified, accomplish final curing of unformed surfaces by any of curing methods specified, as applicable.

Accomplish final curing of concrete surfaces to receive liquid floor hardener of finish flooring by moisture-retaining cover curing.

9.11.5 Temperature of Concrete During Curing

When temperature of atmosphere is 41 degrees F and below, maintain temperature of concrete at not less than 55 degrees F throughout concrete curing period or 45 degrees F when the curing period is measured by maturity. When necessary, make arrangements before start of concrete placing for heating, covering, insulation, or housing as required to maintain specified temperature and moisture conditions for concrete during curing period.
When the temperature of atmosphere is 80 degrees F and above or during other climatic conditions which cause too rapid drying of concrete, make arrangements before start of concrete placing for installation of wind breaks, of shading, and for fog spraying, wet sprinkling, or moisture-retaining covering of light color as required to protect concrete during curing period.

Changes in temperature of concrete must be uniform and not exceed 37 degrees F in any 1 hour nor 80 degrees F in any 24-hour period.

9.11.6 Protection from Mechanical Injury

During curing period, protect concrete from damaging mechanical disturbances, particularly load stresses, heavy shock, and excessive vibration and from damage caused by rain or running water.

9.11.7 Protection After Curing

Protect finished concrete surfaces from damage by construction operations.

9.12 FIELD QUALITY CONTROL

9.12.1 Sampling

ASTM C172/C172M. Collect samples of fresh concrete to perform tests specified. ASTM C31/C31M for making test specimens.

9.12.2 Testing

9.12.2.1 Slump Tests

ASTM C143/C143M. Take concrete samples during concrete placement/discharge. The maximum slump may be increased as specified with the addition of an approved admixture provided that the water-cementitious material ratio is not exceeded. Perform tests at commencement of concrete placement, when test cylinders are made, and for each batch (minimum) or every 20 cubic yards (maximum) of concrete.

9.12.2.2 Temperature Tests

Test the concrete delivered and the concrete in the forms. Perform tests in hot or cold weather conditions (below 50 degrees F and above 80 degrees F) for each batch (minimum) or every 20 cubic yards (maximum) of concrete, until the specified temperature is obtained, and whenever test cylinders and slump tests are made.

9.12.2.3 Compressive Strength Tests

ASTM C39/C39M. Make six 6 inch by 12 inch test cylinders for each set of tests in accordance with ASTM C31/C31M, ASTM C172/C172M and applicable requirements of ACI 305R and ACI 306R. Take precautions to prevent evaporation and loss of water from the specimen. Test two cylinders at 7 days, two cylinders at 28 days, two cylinders at 56 days and hold two cylinder in reserve. Take samples for strength tests of each mix design of concrete placed each day not less than once a day, nor less than once for each 100 cubic yards of concrete for the first 500 cubic yards, then every 500 cubic yards thereafter, nor less than once for each 5400 square feet of surface area for slabs or walls. For the entire project, take no less than five sets of samples and perform strength tests for each mix design of concrete placed. Each strength test result must be the average of two cylinders from the same concrete sample tested at 28 days, and 56 days. Concrete compressive tests must meet the requirements of ACI 318 Section 5.6. Retest locations represented by erratic core strengths. Where retest does not meet concrete compressive strength requirements submit a mitigation or remediation plan for review and approval by the contracting officer. Repair core holes with nonshrink grout. Match color and finish of adjacent concrete.

9.12.2.4 Air Content

ASTM C173/C173M or ASTM C231/C231M for normal weight concrete. Test air-entrained concrete for air content at the same frequency as specified for slump tests.

9.12.2.5 
Unit Weight of Structural Concrete

ASTM C567/C567M and ASTM C138/C138M.
Determine unit weight of lightweight and normal weight concrete. Perform test for every 20 cubic yards maximum.

9.12.2.6 Ion Concentration

ACI 318. Determine water soluble ion concentration in accordance with ASTM C1218/C1218M. Perform test once for each mix design.

9.12.2.7 Strength of Concrete Structure

The strength of the concrete structure will be considered to be deficient if any of the following conditions are identified:

Failure to meet compressive strength tests as evaluated Reinforcement not conforming to requirements specified

Concrete which differs from required dimensions or location in such a manner as to reduce strength

Concrete curing and protection of concrete against extremes of temperature during curing, not conforming to requirements specified

Concrete subjected to damaging mechanical disturbances, particularly load stresses, heavy shock, and excessive vibration

Poor workmanship likely to result in deficient strength

Where the strength of the concrete structure is considered deficient submit a mitigation or remediation plan for review and approval by the Contracting Officer.

9.12.2.8 Non-Conforming Materials

Factors that indicate that there are non-conforming materials include (but not limited to) excessive compressive strength, inadequate compressive strength, excessive slump, excessive voids and honeycombing, concrete delivery records that indicate excessive time between mixing and placement, or excessive water was added to the mixture during delivery and placement. Any of these indicators alone are sufficient reason for the Contracting Officer to request additional sampling and testing.

Investigations into non-conforming materials must be conducted at the Contractor's expense. The Contractor must be responsible for the investigation and must make written recommendations to adequately mitigate or remediate the non-conforming material. The Contracting Officer may accept, accept with reduced payment, require mitigation, or require removal and replacement of non-conforming material at no additional cost to the Government.

9.12.2.9 Testing Concrete Structure for Strength

When there is evidence that strength of concrete structure in place does not meet specification requirements or there are non-conforming materials, make cores drilled from hardened concrete for compressive strength determination in accordance with ASTM C42/C42M, and as follows:

Take at least three representative cores from each member or area of concrete-in-place that is considered potentially deficient. Location of cores will be determined by the Contracting Officer.

Test cores after moisture conditioning in accordance with ASTM C42/C42M if concrete they represent is more than superficially wet under service.

Air dry cores, (60 to 80 degrees F with relative humidity less than 60 percent) for 7 days before test and test dry if concrete they represent is dry under service conditions.

Strength of cores from each member or area are considered satisfactory if their average is equal to or greater than 85 percent of the 28-day design compressive strength of the class of concrete.

Fill core holes solid with patching mortar and finished to match adjacent concrete surfaces.

Correct concrete work that is found inadequate by core tests in a manner approved by the Contracting Officer.

9.13 REPAIR, REHABILITATION AND REMOVAL

Before the Contracting Officer accepts the structure the Contractor must inspect the structure for cracks, damage and substandard concrete placements that may adversely affect the service life of the structure. A report documenting these defects must be prepared which includes recommendations for repair, removal or remediation must be submitted to the

Contracting Officer for approval before any corrective work is accomplished.

9.13.1 Crack Repair

Prior to final acceptance, all cracks in excess of 0.02 inches wide must be documented and repaired. The proposed method and materials to repair the cracks must be submitted to the Contracting Officer for approval. The proposal must address the amount of movement expected in the crack due to temperature changes and loading.

9.13.2 Repair of Weak Surfaces

Weak surfaces are defined as mortar-rich, rain-damaged, uncured, or containing exposed voids or deleterious materials. Concrete surfaces with weak surfaces less than 1/4 inch thick must be diamond ground to remove the weak surface. Surfaces containing weak surfaces greater than 1/4 inch thick must be removed and replaced or mitigated in a manner acceptable to the Contracting Officer.

9.13.3 Failure of Quality Assurance Test Results

Proposed mitigation efforts by the Contractor must be approved by the Contracting Officer prior to proceeding.

-- End of Section --
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PART 10 GENERAL

10.1 REFERENCES

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.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI SP-66
(2004) ACI Detailing Manual ASTM INTERNATIONAL (ASTM)

ASTM A1008/A1008M
(2016) 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

ASTM A1064/A1064M
(2017) Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete

ASTM A153/A153M
(2016) Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A167
(2011) Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

ASTM A185/A185M
(2007) Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete

ASTM A615/A615M
(2016) Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement

ASTM A653/A653M
(2017) Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A951/A951M
(2011) Standard Specification for Steel Wire for Masonry Joint Reinforcement

ASTM A996/A996M
(2016) Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement

ASTM C1019
(2014) Standard Test Method for Sampling and Testing Grout

ASTM C129
(2017) Standard Specification for Nonloadbearing Concrete Masonry Units

ASTM C1314
(2014) Standard Test Method for Compressive Strength of Masonry Prisms

ASTM C1384
(2012a) Standard Specification for Admixtures for Masonry Mortars

ASTM C1611/C1611M
(2014) Standard Test Method for Slump Flow of Self-Consolidating Concrete

ASTM C207
(2006; R 2011) Standard Specification for Hydrated Lime for Masonry Purposes

ASTM C270
(2014a) Standard Specification for Mortar for Unit Masonry

ASTM C476
(2016) Standard Specification for Grout for Masonry
ASTM C494/C494M
(2017) Standard Specification for Chemical Admixtures for Concrete 

ASTM C641
(2017) Standard Test Method for Iron Staining Materials in Lightweight Concrete Aggregates

ASTM C780
(2017) Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry

ASTM C90
(2016) Standard Specification for Loadbearing Concrete Masonry Units

ASTM E514/E514M
(2014a) Standard Test Method for Water Penetration and Leakage Through Masonry

THE MASONRY SOCIETY (TMS)

TMS MSJC
(2016) Masonry Standard Joint Committee's (MSJC) Book - Building Code Requirements and Specification for Masonry Structures, Containing TMS 402/ACI 530/ASCE 5, TMS 602/ACI 530.1/ASCE 6, and Companion Commentaries

10.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

10.2.1 Shop Drawings

dv. Cut CMU Drawings
dw. Reinforcement Detail Drawings

10.2.2 Product Data

a.
Cement

10.3 DELIVERY, STORAGE, AND HANDLING

Deliver, store, handle, and protect material to avoid chipping, breakage, and contact with soil or contaminating material. Store and prepare materials in already disturbed areas to minimize project site disturbance and size of project site.

10.3.1 Masonry Units

Cover and protect masonry units from precipitation. Conform to handling and storage requirements of TMS MSJC.

a. Mark prefabricated lintels on top sides to show either the lintel schedule number or the number and size of top and bottom bars.

10.3.2 Reinforcement, Anchors, and Ties

Store steel reinforcing bars, coated anchors, ties, and joint reinforcement above the ground. Maintain steel reinforcing bars and uncoated ties free of loose mill scale and loose rust.

10.3.3 Cementitious Materials, Sand and Aggregates

Deliver cementitious and other packaged materials in unopened containers, plainly marked and labeled with manufacturers' names and brands. Store cementitious material in dry, weathertight enclosures or completely cover. Handle cementitious materials in a manner that will prevent the inclusion of foreign materials and damage by water or dampness. Store sand and aggregates in a manner to prevent contamination and segregation.

10.4 PROJECT/SITE CONDITIONS

Conform to TMS MSJC for hot and cold weather masonry erection.

10.4.1 Hot Weather Procedures

When ambient air temperature exceeds 100 degrees F, or exceeds 90 degrees F and the wind velocity is greater than 8 mph, comply with TMS MSJC Article 1.8 D for: preparation prior to conducting masonry work; construction while masonry work is in progress; and protection for newly completed masonry.

10.4.2 Cold Weather Procedures

When ambient temperature is below 40 degrees F, comply with TMS MSJC Article 1.8 C for: preparation prior to conducting masonry work; construction while masonry work is in progress; and protection for newly completed masonry.

PART 11 PRODUCTS

11.1 SYSTEM DESCRIPTION

11.1.1 Design - Specified Compressive Strength of Masonry

The specified compressive strength of masonry, f'm, is 1500 psi.

11.1.2 Performance - Verify Masonry Compressive Strength

Verify specified compressive strength of masonry using the "Unit Strength Method" of TMS MSJC. 

Verify specified compressive strength of masonry using the "Prism Test Method" of TMS MSJC when the "Unit Strength Method" cannot be used. 

11.2 MANUFACTURED UNITS

11.2.1 General Requirements

Do not change the source of materials, which will affect the appearance of the finished work, after the work has started except with Contracting Officer's approval. 

11.2.2 Concrete Units

11.2.2.1 Aggregates

Do not incorporate aggregates for which the iron stain deposited on the filter paper exceeds the "light stain" classification.

Use industrial waste by-products (air-cooled slag, cinders, or bottom ash), ground waste glass and concrete, granulated slag, and expanded slag in aggregates.

11.2.2.2 Concrete Masonry Units (CMU)

11.2.2.3 Cement

Use only cement that has a low alkali content and is of one brand.

Provide units with specified dimension of nominal 8 inches wide, nominal 8 inches high, and nominal 16 inches long.

11.2.2.3.1 Surfaces

Provide units with exposed surfaces that are smooth and of uniform texture.

11.2.2.3.2 Weather Exposure

Provide concrete masonry units with water-repellant admixture added during manufacture where units will be exposed to weather.

11.2.3 Unit Types

a. Hollow Load-Bearing Units: ASTM C90, lightweight or medium weight or normal weight. Provide load-bearing units for exterior walls, foundation walls, load-bearing walls, and shear walls.

b. Hollow Non-Load-Bearing Units: ASTM C129, lightweight or medium weight or normal weight. Load-bearing units may be provided in lieu of non-load-bearing units.

c. Solid Load-Bearing Units: ASTM C90, lightweight or medium weight or normal weight units. Provide solid units as indicated.

11.3 MATERIALS

11.3.1 Mortar Materials

11.3.1.1 Cementitious Materials

Provide cementitious materials that conform to those permitted by ASTM C270.

11.3.1.2 Hydrated Lime and Alternates

Provide lime that conforms to one of the materials permitted by ASTM C207 for use in combination with portland cement, hydraulic cement, and blended hydraulic cement. Do not use lime in combination with masonry cement or mortar cement.

11.3.1.3 Admixtures for Masonry Mortar

In cold weather, use a non-chloride based accelerating admixture that conforms to ASTM C1384, unless Type III portland cement is used in the mortar.

In exposed exterior CMU walls, use mortar that contains a water-repellent admixture that conforms to ASTM C1384. Provide a water-repellent admixture, conforming to ASTM C1384 and of the same brand and manufacturer as the block's integral water-repellent, in the mortar used to place concrete masonry units that have an integral water-repellent admixture.

11.3.1.4 Aggregate and Water

Provide aggregate (sand) and water that conform to materials permitted by ASTM C270.

11.3.2 Grout and Ready-Mix Grout Materials

11.3.2.1 Cementitious Materials for Grout

Provide cementitious materials that conform to those permitted by ASTM C476.

11.3.2.2 Admixtures for Grout

Water-reducing admixtures that conform to ASTM C494/C494M Type F or G and viscosity-modifying admixtures that conform to ASTM C494/C494M Type S are permitted for use in grout. Other admixtures require approval by the Contracting Officer.

In cold weather, a non-chloride based accelerating admixture may be used subject to approval by the Contracting Officer; use accelerating admixture that is non-corrosive and conforms to ASTM C494/C494M, Type C.

11.3.2.3 Aggregate and Water

Provide fine and coarse aggregates and water that conform to materials permitted by ASTM C476.

11.4 MORTAR AND GROUT MIXES

11.4.1 Mortar Mix

a. Provide mortar Type S or M unless specified otherwise herein. Do not use masonry cement in the mortar. Do not use air-entrainment in the mortar.

b. Use ASTM C270 Type S or M cement-lime mortar or mortar cement mortar for seismic-force-resisting elements indicated.

c. Provide mortar that conforms to ASTM C270. Use Type M or S mortar for foundation walls.

d. For field-batched mortar, measure component materials by volume. Use measuring boxes for materials that do not come in packages, such as sand, for consistent batching. Mix cementitious materials and aggregates between 3 and 5 minutes in a mechanical batch mixer with a sufficient amount of water to produce a workable consistency. Do not hand mix mortar unless approved by the Contracting Officer’s Representative. Maintain workability of mortar by remixing or retempering. Discard mortar that has begun to stiffen or is not used within 2-1/2 hours after initial mixing.

e. For preblended mortar, follow manufacturer's mixing instructions.

11.4.2 Grout and Ready Mix Grout Mix

Use grout that conforms to ASTM C476. Use conventional grout with a slump between 8 and 11 inches. Use self-consolidating grout with slump flow of 24 to 30 inches and a visual stability index (VSI) not greater than 1. Provide minimum grout strength of 2000 psi in 28 days, as tested in accordance with ASTM C1019. Do not change proportions and do not use materials with different physical or chemical characteristics in grout for the work unless additional evidence is furnished that grout meets the specified requirements. Use ready-mixed grout that conforms to ASTM C476.

11.5 ACCESSORIES

11.5.1 Grout Barriers

Grout barriers for vertical cores that consist of fine mesh wire, fiberglass, or expanded metal.

11.5.2 Anchors, Ties, and Bar Positioners

11.5.2.1 General

Fabricate anchors and ties without drips or crimps. Size anchors and ties to provide a minimum of 5/8 inch mortar cover from each face of masonry.

Fabricate steel wire anchors and ties shall from wire conforming to ASTM A1064/A1064M and hot-dip galvanize in accordance with ASTM A153/A153M.

Fabricate joint reinforcement in conformance with ASTM A951/A951M. Hot dip galvanize joint reinforcement in conformance with ASTM A153/A153M. 

Fabricate sheet metal anchors and ties in conformance with ASTM A1008/A1008M. Hot dip galvanize sheet metal anchors and ties in exterior walls in compliance with ASTM A153/A153M Class B. Galvanize sheet metal anchors and ties in other interior walls in compliance with ASTM A653/A653M, Coating Designation G60.

11.5.2.2 Wire Mesh Anchors

Provide wire mesh anchors of 1/4 inch mesh galvanized hardware cloth, conforming to ASTM A185/A185M, with length not less than 12 inches, at intersections of interior non-bearing masonry walls.

11.5.2.3 Adjustable Anchors

11.5.2.4 Bar Positioners

Factory-fabricate bar positioners, used to prevent displacement of reinforcing bars during the course of construction, from 9 gauge steel wire or equivalent, and hot-dip galvanized.

11.5.3 Joint Reinforcement

Factory fabricate joint reinforcement in conformance with ASTM A951/A951M, welded construction. Provide ladder type joint reinforcement, having one longitudinal wire in the mortar bed of each face shell for hollow units and one wire for solid units and with all wires a minimum of 9 gauge. Size joint reinforcement to provide a minimum of 5/8 inch cover from each face. Space crosswires not more than 16 inches. Provide joint reinforcement for straight runs in flat sections not less than 10 feet long. Provide joint reinforcement with factory formed corners and intersections. 

11.5.4 Reinforcing Steel Bars

Reinforcing steel bars and rods shall conform to ASTM A615/A615M or ASTM A996/A996M, Grade 60.

11.5.5 Through Wall Flashing and Weeps

11.5.5.1 Single-Wythe Exterior Wall CMU Flashing System

a. System of CMU cell flashing pans and interlocking CMU web covers made from UV-resistant, high-density polyethylene. Cell flashing pans have integral weep spouts designed to be built into mortar bed joints and that extend into the cell to prevent clogging with mortar.

PART 12 EXECUTION

12.1 EXAMINATION

Prior to start of work, verify the applicable conditions as set forth in TMS MSJC, inspection.

12.2 PREPARATION

12.2.1 Stains

Protect exposed surfaces from mortar and other stains. When mortar joints are tooled, remove mortar from exposed surfaces with fiber brushes and wooden paddles. Protect base of walls from splash stains by covering adjacent ground with sand, sawdust, or polyethylene.

12.2.2 Loads

Do not apply uniform loads for at least 12 hours or concentrated loads for at least 72 hours after masonry is constructed. Provide temporary bracing as required.

12.2.3 Concrete Surfaces

Where masonry is to be placed, clean concrete of laitance, dust, dirt, oil, organic matter, or other foreign materials and slightly roughen to provide a surface texture with a depth of at least 1/8 inch. Sandblast, if necessary, to remove laitance from pores and to expose the aggregate.
12.3 ERECTION

12.3.1 General

a. Coordinate masonry work with the work of other trades to accommodate built-in items and to avoid cutting and patching. Lay masonry units in running bond pattern. Lay facing courses level with back-up courses, unless the use of adjustable ties has been approved in which case the tolerances is plus or minus 1/2 inch. Adjust each unit to its final position while mortar is still soft and has plastic consistency.

b. Remove and clean units that have been disturbed after the mortar has stiffened, and relay with fresh mortar. Keep air spaces, cavities, chases, expansion joints, and spaces to be grouted free from mortar and other debris. Select units to be used in exposed masonry surfaces from those having the least amount of chipped edges or other imperfections detracting from the appearance of the finished work.

c. When necessary to temporarily discontinue the work, step (rack) back the masonry for joining when work resumes. Toothing may be used only when specifically approved by the Contracting Officer. Before resuming work, remove loose mortar and thoroughly clean the exposed joint. Cover the top of walls subjected to rain or snow with nonstaining waterproof covering or membrane when work is not in process. Extend the covering a minimum of 2 feet down on each side of the wall and hold securely in place.

d. Ensure that units being laid and surfaces to receive units are free of water film and frost. Lay solid units in a nonfurrowed full bed of mortar. Bevel mortar for veneer wythes and slope down toward the cavity side. Shove units into place so that the vertical joints are tight. Completely fill vertical joints between solid units with mortar, except where indicated at control, expansion, and isolation joints. Place hollow units so that mortar extends to the depth of the face shell at heads and beds, unless otherwise indicated.

e. Mortar will be permitted to protrude up to   1/2 inch into the space or cells to be grouted. Provide means to prevent mortar from dropping into the space below or clean grout spaces prior to grouting.

12.3.1.1 Jointing

Tool mortar joints when the mortar is thumbprint hard. Tool horizontal joints after tooling vertical joints. Brush mortar joints to remove loose and excess mortar.
12.3.1.1.1 Tooled Joints

Tool mortar joints in exposed exterior and interior masonry surfaces concave, using a jointer that is slightly larger than the joint width so that complete contact is made along the edges of the unit. Perform tooling so that the mortar is compressed and the joint surface is sealed. Use a jointer of sufficient length to obtain a straight and true mortar joint.

12.3.1.1.2 Flush Joints

Flush cut mortar joints in concealed masonry surfaces and joints at electrical outlet boxes in wet areas. Finish flush cut joints by cutting off the mortar flush with the face of the wall. Point joints in unparged masonry walls below grade tight. 

12.3.1.1.3 Joint Widths

Provide 3/8 inch wide mortar joints in concrete masonry.

Maintain mortar joint widths within tolerances permitted by TMS MSJC

12.3.1.2 Cutting and Fitting

Use full units of the proper size wherever possible, in lieu of cut units. Locate cut units where they would have the least impact on the architectural aesthetic goals of the facility. Perform cutting and fitting, including that required to accommodate the work of others, by masonry mechanics using power masonry saws. Concrete masonry units may be wet or dry cut. Before being placed in the work, dry wet-cut units to the same surface-dry appearance as uncut units being laid in the wall. Provide cut edges that are clean, true and sharp.

Carefully make openings in the masonry so that wall plates, cover plates or escutcheons required by the installation will completely conceal the openings and will have bottoms parallel with the masonry bed joints.
Provide reinforced masonry lintels above openings over 12 inches wide for pipes, ducts, cable trays, and other wall penetrations, unless steel sleeves are used.

Do not reduce masonry units in size by more than one-third in height and one-half in length. Do not locate cut products at ends of walls, corners, and other openings.

12.3.2 Reinforced, Single Wythe Concrete Masonry Units Walls

12.3.2.1 Concrete Masonry Unit Placement

Fully bed units used to form piers, pilasters, columns, starting courses on footings, solid foundation walls, lintels, and beams, and where cells are to be filled with grout in mortar under both face shells and webs. Provide mortar beds under both face shells for other units. Mortar head joints for a distance in from the face of the unit not less than the thickness of the face shell.

12.3.2.2 Preparation for Reinforcement

Lay units in such a manner as to preserve the unobstructed vertical continuity of cores to be grouted. Remove mortar protrusions extending 13 mm 1/2 inch or more into cells before placing grout. Position reinforcing bars accurately as indicated before placing grout. Where vertical reinforcement occurs, fill cores solid with grout in accordance with paragraph PLACING GROUT in this Section.

12.3.3 Anchorage
12.3.3.1 Anchorage to Concrete

Anchorage of masonry to the face of concrete columns, beams, or walls shall be with dovetail anchors spaced not over 16 inches on centers vertically and 24 inches on center horizontally.

12.4 INSTALLATION

12.4.1 Bar Reinforcement Installation

12.4.1.1 Preparation

Clean reinforcement of loose, flaky rust, scale, grease, mortar, grout, and other coatings that might destroy or reduce its bond prior to placing grout. Do not use bars with kinks or bends not shown on the approved shop drawings. Place reinforcement prior to grouting. Unless otherwise indicated, extend vertical wall reinforcement to within 2 inches of tops of walls.

12.4.1.2 Positioning Bars

a. Accurately place vertical bars within the cells at the positions indicated on the drawings. A minimum clearance of 1/2 inch shall be maintained between the bars and masonry units. Provide minimum clearance between parallel bars of 1/2 inch between the bars and masonry units for coarse grout and a minimum clearance of 1/4 inch between the bars and masonry units for fine grout. Provide minimum clearance between parallel bars of 1 inch or one diameter of the reinforcement, whichever is greater. Vertical reinforcement may be held in place using bar positioners located near the ends of each bar and at intermediate intervals of not more than 192 diameters of the reinforcement or by other means to prevent displacement beyond permitted tolerances. As masonry work progresses, secure vertical reinforcement to prevent displacement beyond allowable tolerances. 

b. Wire column and pilaster lateral ties in position around the vertical reinforcing bars. Place lateral ties in contact with the vertical reinforcement and do not place in horizontal mortar bed joints.

c. Position horizontal reinforcing bars as indicated. Stagger splices in adjacent horizontal bars, unless otherwise indicated.

d. Form splices by lapping bars as indicated. Do not cut, bend or eliminate reinforcing bars. Foundation dowel bars may be field-bent when permitted by TMS MSJC.

12.4.1.3 Splices of Bar Reinforcement

Lap splice reinforcing bars as indicated. When used, provide welded or mechanical connections that develop at least 125 percent of the specified yield strength of the reinforcement.

12.4.2 Placing Grout

12.4.2.1 General

Fill cells containing reinforcing bars with grout. Solidly grout hollow masonry units in walls or partitions supporting plumbing, heating, or other mechanical fixtures, voids at door jambs, and other indicated spaces. Solidly grout cells under lintel bearings on each side of openings for full height of openings. Solidly grout walls below grade, lintels, and bond beams. Units other than open end units may require grouting each course to preclude voids in the units.

Discard site-mixed grout that is not placed within 1-1/2 hours after water is first added to the batch or when the specified slump is not met without adding water after initial mixing. Discard ready-mixed grout that does not meet the specified slump without adding water other than water that was added at the time of initial discharge. Allow sufficient time between grout lifts to preclude displacement or cracking of face shells of masonry units. Provide a grout shear key between lifts when grouting is delayed and the lower lift loses plasticity. If blowouts, flowouts, misalignment, or cracking of face shells should occur during construction, tear down the wall and rebuild. 
12.4.2.2 Horizontal Grout Barriers

Embed horizontal grout barriers in mortar below cells of hollow units receiving grout.

12.4.2.3 Grout Holes and Cleanouts

12.4.2.3.1 Grout Holes

Provide grouting holes in slabs, spandrel beams, and other in-place overhead construction. Locate holes over vertical reinforcing bars or as required to facilitate grout fill in bond beams. Provide additional openings spaced not more than   16 inches on centers where grouting of hollow unit masonry is indicated. From such openings not less than 4 inches in diameter or 3 by 4 inches in horizontal dimensions. Upon completion of grouting operations, plug and finish grouting holes to match surrounding surfaces.

12.4.2.3.2 Cleanouts for Hollow Unit Masonry Construction

For hollow masonry units. provide cleanout holes at the bottom of every grout pour in cores containing vertical reinforcement when the height of the grout pour exceeds 5 feet 4 inches. Where all cells are to be grouted, construct cleanout courses using bond beam units in an inverted position to permit cleaning of all cells. Provide cleanout holes at a maximum spacing of 32 inches where all cells are to be filled with grout.

Establish a new series of cleanouts if 
grouting operations are stopped for more than 4 hours. Provide cleanouts not less than  3 by 3 inch by cutting openings in one face shell. Manufacturer's standard cutout units may be used at the Contractor's option. Do not cleanout holes until masonry work, reinforcement, and final cleaning of the grout spaces have been completed and inspected. For walls which will be exposed to view, close cleanout holes in an approved manner to match surrounding masonry.

12.4.2.4 Grout Placement

A grout pour is the total height of masonry to be grouted prior to erection of additional masonry. A grout lift is an increment of grout placement within a grout pour. A grout pour is filled by one or more lifts of grout.

Lay masonry to the top of a pour permitted by TMS MSJC Table 7, based on the size of the grout space and the type of grout. Prior to grouting, remove masonry protrusions that extend 1/2 inch or more into cells or spaces to be grouted. Provide grout holes and cleanouts in accordance with paragraph GROUT HOLES AND CLEANOUTS above when the grout pour height exceeds 5 feet 4 inches. Hold reinforcement, bolts, and embedded connections rigidly in position before grouting is started. Do not prewet concrete masonry units.

Place grout using a hand bucket, concrete hopper, or grout pump to fill the grout space without segregation of aggregate. Operate grout pumps to produce a continuous stream of grout without air pockets, segregation, or contamination.

If the masonry has cured at least 4 hours, grout slump is maintained between 10 to 11 inches, and no intermediate reinforced bond beams are placed between the top and bottom of the pour height, place conventional grout in lifts not exceeding 12 feet 8 inches. For the same curing and slump conditions but with intermediate bond beams, limit conventional grout lift to the bottom of the lowest bond beam that is more than 5 feet 4 inches above the bottom of the lift, but do not exceed 3 12 feet 8 inches. If masonry has not cured at least 4 hours or grout slump is not maintained between 10 to 11 inches, place conventional grout in lifts not exceeding 5 feet 4 inches.

Consolidate conventional grout lift and reconsolidate after initial settlement before placing next lift. For grout pours that are 12 inches or less in height, consolidate and reconsolidate grout by mechanical vibration or puddling. For grout pours that are greater than 12 inches in height, consolidate and reconsolidate grout by mechanical vibration. Apply vibrators at uniformly spaced points not further apart than the visible effectiveness of the machine. Limit duration of vibration to time necessary to produce satisfactory consolidation without causing segregation. If previous lift is not permitted to set, dip vibrator into previous lift. Do not insert vibrators into lower lifts that are in a semi-solidified state. If lower lift sets prior to placement of subsequent lift, form a grout key by terminating grout a minimum of 1-1/2 inch below a mortar joint. Vibrate each vertical cell containing reinforcement in partially grouted masonry. Do not form grout keys within beams.

If the masonry has cured 4 hours, place self-consolidating grout (SCG) in lifts not exceeding the pour height. If masonry has not cured for at least 4 hours, place SCG in lifts not exceeding 5 feet 4 inches. Do not mechanically consolidate self-consolidating grout. Place self-consolidating grout in accordance with manufacturer's recommendations.

Upon completion of each day's grouting, remove waste materials and debris from the equipment, and dispose of outside the masonry.

12.4.3 Joint Reinforcement Installation

Install joint reinforcement at 16 inches on center unless otherwise indicated. Lap joint reinforcement not less than 6 inches. Install prefabricated sections at corners and wall intersections. Place the longitudinal wires of joint reinforcement in mortar beds to provide not less than 5/8 inch cover to either face of the unit.

12.4.4 Flashing and Weeps

Install single-wythe CMU flashing system in bed joints of CMU walls where CMU cells are open. Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts aligned with face of wall on the exterior side. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face shell.

12.5 APPLICATION

12.5.1 Interface with Other Products

12.5.1.1 Built-In Items

Fill spaces around built-in items with mortar. Point openings around flush-mount electrical outlet boxes in wet locations with mortar. Embed anchors, ties, wall plugs, accessories, flashing, pipe sleeves and other items required to be built-in as the masonry work progresses. Fully embed anchors, ties and joint reinforcement in the mortar. Fill cells receiving anchor bolts and cells of the first course below bearing plates with grout, unless otherwise indicated.

12.5.2 Tolerances

Lay masonry plumb, true to line, with courses level within the tolerances of TMS MSJC, Article 3.3 F.

12.6 POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to hardening, completely remove mortar and grout daubs and splashings from masonry-unit surfaces that will be exposed or painted. Before completion of the work, rake out defects in joints of masonry to be exposed or painted, fill with mortar, and tool to match existing joints. Immediately after grout work is completed, remove scum and stains that have percolated through the masonry work using a low pressure stream of water and a stiff bristled brush. Do not clean masonry surfaces, other than removing excess surface mortar, until mortar in joints has hardened. Leave masonry surfaces clean, free of mortar daubs, dirt, stain, and discoloration, including scum from cleaning operations, and with tight mortar joints throughout. Do not use metal tools and metal brushes for cleaning.

12.6.1 Dry-Brushing Concrete Masonry

Dry brush exposed concrete masonry surfaces at the end of each day's work and after any required pointing, using stiff-fiber bristled brushes.

12.7 PROTECTION

Protect facing materials against staining. Cover top of walls with nonstaining waterproof covering or membrane to protect from moisture intrusion when work is not in progress. Continue covering the top of the unfinished walls until the wall is complete. Extend covering a minimum of 2 feet down on each side of the wall and hold securely in place. Before starting or resuming work, clean top surface of masonry in place of loose mortar and foreign material.

-- End of Section --
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PART 13 GENERAL

13.1 REFERENCES

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.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 360
(2016) Specification for Structural Steel Buildings

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ANSI/ASNT CP-189
(2016) ASNT Standard for Qualification and Certification of Nondestructive Testing Personnel (ANSI/ASNT CP-105-2006)

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4
(2012) Standard Symbols for Welding, Brazing and Nondestructive Examination

AWS D1.1/D1.1M
(2015; Errata 1 2015; Errata 2 2016) Structural Welding Code - Steel

AWS D1.3/D1.3M
(2008; Errata 2008) Structural Welding Code - Sheet Steel

AWS D1.4/D1.4M
(2011) Structural Welding Code - Reinforcing Steel

AWS D1.8/D1.8M
(2009) Structural Welding Code—Seismic Supplement

AWS D14.4/D14.4M
(2012) Specification for Welded Joints for Machinery and Equipment

AWS Z49.1
(2012) Safety in Welding and Cutting and Allied Processes 

ASTM INTERNATIONAL (ASTM)

ASTM E165/E165M
(2012) Standard Practice for Liquid Penetrant Examination for General Industry

ASTM E709
(2015) Standard Guide for Magnetic Particle Examination

13.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

13.2.1 Preconstruction Submittals 
dx. Welding Quality Assurance Plan

13.2.2 Product Data

dy. Welding Procedure Qualifications 
dz. Welder, Welding Operator, and Tacker Qualification Inspector Qualification

ea. Previous Qualifications 
eb. Pre-Qualified Procedures

ec. Welding Electrodes and Rods
13.2.3 Test Reports

ed. Nondestructive Testing 
13.2.4 Certificates

ee. Certified Welding Procedure Specifications (WPS) 
ef. Certified Brazing Procedure Specifications (BPS) 
eg. Certified Procedure Qualification Records (PQR) 
eh. Certified Welder Performance Qualifications (WPQ) 
ei. Certified Brazer Performance Qualifications (BPQ)

13.3 QUALITY ASSURANCE

Except for pre-qualified (in accordance with AWS D1.1/D1.1M) and previously qualified procedures, each Contractor performing welding must record in detail and qualify the welding procedure specification for any welding procedure followed in the fabrication of weldments. Conform welding procedure qualifications to AWS D1.1/D1.1M and to the specifications in this section. Submit for approval copies of the welding procedure specification and the results of the procedure qualification test records for each type of welding which requires procedure qualification and the welder, welding operator, or tacker qualification test records.
Approval of any procedure, however, does not relieve the Contractor of the sole responsibility for producing a finished structure meeting all the specified requirements. Submit this information on the forms in Annex M of AWS D1.1/D1.1M. Individually identify and clearly reference on the detail drawings and erection drawings all welding procedure specifications, or suitably key them to the contract drawings. In case of conflict between this specification and AWS D1.1/D1.1M, this specification governs.

13.3.1 General Requirements

Fabricate work in an AISC Certified Fabrication Plant, Category Std . Work must be erected by an AISC Certified Erector, Category CSE.

ej. For Structural Projects, provide documentation of the following:

(1) Component Thickness 3 mm 1/8 inch and greater: Qualification documents (WPS, PQR, and WPQ) in accordance with AWS D1.1/D1.1M .

(2) Component Thickness Less than  1/8 inch: Qualification

(3) documents (WPS, PQR, and WPQ) in accordance with AWS D1.3/D1.3M.

(4) Reinforcing Steel: Qualification documents (WPS, PWR, and WPQ) in accordance with AWS D1.4/D1.4M.

ek. For other applications, provide documentation of the following:

(1) Submit two copies of the Certified Welding Procedure Specifications (WPS), Certified Brazing Procedure Specifications (BPS) and Certified Procedure Qualification Records (PQR) to the Contracting Officer for review.

(2) Submit two copies of the Certified Welder Performance Qualifications (WPQ)and Certified Brazer Performance Qualifications (BPQ) to the Contracting Officer for review within fifteen calendar days prior to any employee welding on the project material.

(3) Machinery: Qualification documents (WPS, PQR, and WPQ) in accordance with AWS D14.4/D14.4M.

13.3.2 Previous Qualifications

Welding procedures previously qualified by test may be accepted for this contract without re-qualification, upon receipt of the test results, if the following conditions are met:

el. Testing was performed by an approved testing laboratory, technical consultant, or the Contractor's approved quality control organization.

em. The qualified welding procedure conforms to the requirements of this specification and is applicable to welding conditions encountered under this contract.

en. The welder, welding operator, and tacker qualification tests conform to the requirements of this specification and are applicable to welding conditions encountered under this contract.

13.3.3 Pre-qualified Procedures

Welding procedures which are considered pre-qualified as specified in AWS D1.1/D1.1M will be accepted without further qualification.
Submit for approval a listing or an annotated drawing to indicate the joints not pre-qualified. Procedure qualification is mandatory for these joints.

13.3.4 Retests

If welding procedure fails to meet the requirements of AWS D1.1/D1.1M, revise and re-qualify the procedure specification, or at the Contractor's option, welding procedure may be retested in accordance with AWS D1.1/D1.1M. If the welding procedure is qualified through retesting, submit all test results, including those of test welds that failed to meet the requirements, with the welding procedure.

13.3.5 Welder, Welding Operator, and Tacker Qualification

Each welder, welding operator, and tacker assigned to work on this contract must be qualified in accordance with the applicable requirements of AWS D1.1/D1.1M and as specified in this section. Welders, welding operators, and tackers who make acceptable procedure qualification test welds will be considered qualified for the welding procedure used.

13.3.5.1 Previous Personnel Qualifications

At the discretion of the Contracting Officer, welders, welding operators, and tackers qualified by test within the previous 6 months may be accepted for this contract without re-qualification if all the following conditions are met:

eo. Copies of the welding procedure specifications, the procedure qualification test records, and the welder, welding operator, and tacker qualification test records are submitted and approved in accordance with the specified requirements for detail drawings.

ep. Testing was performed by an approved testing laboratory, technical consultant, or the Contractor's approved quality control organization.

eq. The previously qualified welding procedure conforms to the requirements of this specification and is applicable to welding conditions encountered under this contract.

er. The welder, welding operator, and tacker qualification tests conform to the requirements of this specification and are applicable to welding conditions encountered under this contract.

13.3.5.2 Certificates

Before assigning any welder, welding operator, or tacker to work under this contract, submit the names of the welders, welding operators, and tackers to be employed, and certification that each individual is qualified as specified. State in the certification the type of welding and positions for which the welder, welding operator, or tacker is qualified, the code and procedure under which the individual is qualified, the date qualified, and the name of the firm and person certifying the qualification tests.

Keep the certification current, on file, and furnish 3 copies.

13.3.5.3 Renewal of Qualification

Re-qualification of a welder or welding operator is required under any of the following conditions:

es. It has been more than 6 months since the welder or welding operator has used the specific welding process for which he is qualified.

et. There is specific reason to question the welder or welding operator's ability to make welds that meet the requirements of these specifications.

eu. The welder or welding operator was qualified by an employer other than those firms performing work under this contract, and a qualification test has not been taken within the past 12 months. Submit as evidence of conformance all records showing periods of employment, name of employer where welder, or welding operator, was last employed, and the process for which qualified.

ev. A tacker who passes the qualification test is considered eligible to perform tack welding indefinitely in the positions and with the processes for which he/she is qualified, unless there is some specific reason to question the tacker's ability. In such a case, the tacker is required to pass the prescribed tack welding test.

13.3.5.4 Inspector Qualification

Submit inspector qualifications that are in accordance with AWS D1.1/D1.1M .Qualify all nondestructive testing personnel in accordance with the requirements of ANSI/ASNT CP-189 for Levels I or II in the applicable nondestructive testing method. The inspector may be supported by assistant welding inspectors who are not qualified to AWS D1.1/D1.1M, and assistant inspectors may perform specific inspection functions under the supervision of the qualified inspector, as allowed by AWS D1.1/D1.1M.

13.3.6 Symbols and Safety

Use symbols in accordance with AWS A2.4, unless otherwise indicated. Follow safe welding practices and safety precautions during welding in conformance with AWS Z49.1.

PART 14 PRODUCTS

14.1 SYSTEM DESCRIPTION

Conform the design of welded connections to AISC 360, unless otherwise indicated or specified. Material with welds will not be accepted unless the welding is specified or indicated on the drawings or otherwise approved.
Perform welding as specified in this section, except where additional requirements are shown on the drawings or are specified in other sections. Do not commence welding until welding procedures, inspectors, nondestructive testing personnel, welders, welding operators, and tackers have been qualified and the submittals approved by the Contracting Officer. Perform all testing at or near the work site. Maintain records of the test results obtained in welding procedure, welder, welding operator, and tacker performance qualifications.

14.1.1 Pre-erection Conference

Hold a pre-erection conference prior to the start of the field welding, to bring all affected parties together and to gain a naturally clear understanding of the project and the Welding Procedure Specifications (WPS) (submitted for all welding, including welding done using pre-qualified procedures). Mandatory attendance is required by all Contractor's welding production and inspection personnel and appropriate Government personnel.

Include as items for discussion: responsibilities of various parties; welding procedures and processes to be followed; welding sequence (both within a joint and joint sequence within the building); inspection requirements and procedures, both visual and nondestructive testing; welding schedule; and other items deemed necessary by the attendees.

14.2 WELDING EQUIPMENT AND MATERIALS

Provide all welding equipment, welding electrodes and rods, welding wire, and fluxes capable of producing satisfactory welds when used by a qualified welder or welding operator performing qualified welding procedures. Use E70XX welding electrodes. Provide welding equipment and materials that comply with the applicable requirements of AWS D1.1/D1.1M. Submit product data on welding electrodes and rods.

PART 15 EXECUTION

15.1 WELDING OPERATIONS

15.1.1 Requirements

Conform workmanship and techniques for welded construction to the requirements of AWS D1.1/D1.1M and AISC 360. When AWS D1.1/D1.1M and the AISC 360 specification conflict, the requirements of AWS D1.1/D1.1M govern.

15.1.2 Identification

Identify all welds in one of the following ways:

ew. Submit written records to indicate the location of welds made by each welder, welding operator, or tacker.

ex. Identify all work performed by each welder, welding operator, or tacker with an assigned number, letter, or symbol to identify welds made by that individual. The Contracting Officer may require welders, welding operators, and tackers to apply their symbol next to the weld by means of rubber stamp, felt-tipped marker with waterproof ink, or other methods that do not cause an indentation in the metal. Place the identification mark for seam welds adjacent to the weld at 1 m 3 foot intervals. Identification with die stamps or electric etchers is not allowed.

15.2 QUALITY CONTROL

Perform testing using an approved inspection or testing laboratory or technical consultant; or if approved, the Contractor's inspection and testing personnel may be used instead of the commercial inspection or testing laboratory or technical consultant. Perform visual and ultrasonic, magnetic particle, and liquid penetrant dye penetrant inspections as applicable to determine conformance with paragraph STANDARDS OF ACCEPTANCE. Conform procedures and techniques for inspection with applicable requirements of AWS D1.1/D1.1M, ASTM E165/E165M, and ASTM E709. Submit a Welding Quality Assurance Plan and records of tests and inspections.

15.3 STANDARDS OF ACCEPTANCE

Conform dimensional tolerances for welded construction, details of welds, and quality of welds with the applicable requirements of AWS D1.1/D1.1M and the contract drawings. Perform nondestructive testing by visual inspection and ultrasonic, magnetic particle, or dye penetrant methods as applicable. The minimum extent of nondestructive testing must be random 5 percent of welds or joints, as indicated on the drawings. Submit all records of nondestructive testing.

15.3.1 Nondestructive Testing

The welding is subject to inspection and tests in the mill, shop, and field. Inspection and tests in the mill or shop do not relieve the Contractor of the responsibility to furnish weldments of satisfactory quality. When materials or workmanship do not conform to the specification requirements, the Government reserves the right to reject material or workmanship or both at any time before final acceptance of the structure containing the weldment. Any indication of a defect is regarded as a defect, unless re-evaluation by nondestructive methods or by surface conditioning shows that no unacceptable defect is present. Submit all records of nondestructive testing in accordance with paragraph STANDARDS OF ACCEPTANCE.

15.3.2 Destructive Tests

Make all repairs when metallographic specimens are removed from any part of a structure. Employ only qualified welders or welding operators, and use the proper joints and welding procedures, including peening or heat treatment if required, to develop the full strength of the members and joints cut and to relieve residual stress.

15.4 GOVERNMENT INSPECTION AND TESTING

In addition to the inspection and tests performed by the Contractor for quality control, the Government will perform inspection and testing for acceptance to the extent determined by the Contracting Officer. The costs of such inspection and testing will be borne by the Contractor if unsatisfactory welds are discovered, or by the Government if the welds are satisfactory. The work may be performed by the Government's own forces or under a separate contract for inspection and testing. The Government reserves the right to perform supplemental nondestructive and destructive tests to determine compliance with paragraph STANDARDS OF ACCEPTANCE.

15.5 CORRECTIONS AND REPAIRS

If inspection or testing indicates defects in the weld joints, repair defective welds using a qualified welder or welding operator as applicable. Conduct corrections in accordance with the requirements of AWS D1.1/D1.1M and the specifications. Repair all defects in accordance with the approved procedures. Repair defects discovered between passes before additional weld material is deposited. Wherever a defect is removed and repair by welding is not required, blend the affected area into the surrounding surface to eliminate sharp notches, crevices, or corners. After a defect is thought to have been removed, and before re-welding, examine the area by suitable methods to ensure that the defect has been eliminated.  Repaired welds must meet the inspection requirements for the original welds.

-- End of Section –
SECTION 05 12 00

STRUCTURAL STEEL

PART 16 GENERAL

16.1 REFERENCES

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.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 201
(2006) AISC Certification Program for Structural Steel Fabricators

AISC 303
(2016) Code of Standard Practice for Steel Buildings and Bridges

AISC 325
(2017) Steel Construction Manual

AISC 326
(2009) Detailing for Steel Construction

AISC 341
(2016) Seismic Provisions for Structural Steel Buildings

AISC 360
(2016) Specification for Structural Steel Buildings

AISC DESIGN GUIDE 10
(1997) Erection Bracing of Low-Rise Structural Steel Buildings 
AMERICAN WELDING SOCIETY (AWS)

AWS A2.4
(2012) Standard Symbols for Welding, Brazing and Nondestructive Examination

AWS D1.1/D1.1M
(2015; Errata 1 2015; Errata 2 2016) Structural Welding Code - Steel

AWS D1.8/D1.8M
(2009) Structural Welding Code—Seismic Supplement

ASME INTERNATIONAL (ASME)

ASME B46.1
(2009) Surface Texture, Surface Roughness, Waviness and Lay

ASTM INTERNATIONAL (ASTM)

ASTM A108
(2013) Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished

ASTM A1085
(2013) Standard Specification for Cold-Formed Welded Carbon Steel Hollow Structural Sections (HSS)

ASTM A123/A123M
(2017) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A143/A143M
(2007; R 2014) Standard Practice for Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural Steel Products and Procedure for Detecting Embrittlement

ASTM A193/A193M
(2016) Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service and Other Special Purpose Applications

ASTM A276/A276M
(2017) Standard Specification for Stainless Steel Bars and Shapes

ASTM A29/A29M
(2016) Standard Specification for General Requirements for Steel Bars, Carbon and Alloy, Hot-Wrought

ASTM A307
(2014; E 2017) Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength

ASTM A325
(2014) Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength

ASTM A325M
(2014) Standard Specification for Structural Bolts, Steel, Heat Treated, 830 MPa Minimum Tensile Strength (Metric)

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

ASTM A490
(2014a) Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 ksi Minimum Tensile Strength

ASTM A490M
(2014a) Standard Specification for High-Strength Steel Bolts, Classes 10.9 and 10.9.3, for Structural Steel Joints (Metric)

ASTM A500/A500M
(2013) Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes

ASTM A53/A53M
(2012) Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A563
(2015) Standard Specification for Carbon and Alloy Steel Nuts

ASTM A563M
(2007; R 2013) Standard Specification for Carbon and Alloy Steel Nuts (Metric)

ASTM A6/A6M
(2017a) Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling

ASTM A668/A668M
(2017) Standard Specification for Steel Forgings, Carbon and Alloy, for General Industrial Use

ASTM A780/A780M
(2009; R 2015) Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A992/A992M
(2011) Standard Specification for Structural Steel Shapes

ASTM B695
(2004; R 2016) Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel

ASTM C1107/C1107M
(2014a) Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)

ASTM C827/C827M
(2016) Standard Test Method for Change in Height at Early Ages of Cylindrical Specimens of Cementitious Mixtures

ASTM F1554
(2015; E 2016; E 2017) Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength

ASTM F1852
(2014) Standard Specification for "Twist Off" Type Tension Control Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength

ASTM F2280
(2014) Standard Specification for “Twist Off” Type Tension Control Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 150 ksi Minimum Tensile Strength

ASTM F2329
(2013) Zinc Coating, Hot-Dip, Requirements for Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded Fasteners

ASTM F436
(2011) Hardened Steel Washers

ASTM F436M
(2011) Hardened Steel Washers (Metric)

ASTM F844
(2007a; R 2013) Washers, Steel, Plain (Flat), Unhardened for General Use

ASTM F959/F959M
(2017) Standard Specification for Compressible-Washer-Type Direct Tension Indicators for Use with Structural Fasteners, Inch and Metric Series

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1
(2016) Shop, Field, and Maintenance Coating of Metals

SSPC Paint 20
(2002; E 2004) Zinc-Rich Primers (Type I, Inorganic, and Type II, Organic)

SSPC Paint 29
(2002; E 2004) Zinc Dust Sacrificial Primer, Performance-Based

SSPC SP 3
(1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3
(2007) Commercial Blast Cleaning

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-301-01
(2013; with Change 3) Structural Engineering

UFC 3-310-04
(2013; with Change 1) Seismic Design for Buildings

16.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

16.2.1 Preconstruction Submittals

ey. Erection Drawings

16.2.2 Shop Drawings

ez. Fabrication Drawings Including Description of Connections

16.2.3 Product Data 
fa. Shop Primer

fb. Welding Electrodes and Rods
fc.  Direct Tension Indicator 
fd. Washers 
fe. Non-Shrink Grout

ff. Tension Control Bolts

16.2.4 Test Reports 
fg. Class B Coating

fh. Bolts, Nuts, and Washers

fi. Weld Inspection Reports

fj. Direct Tension Indicator Washer Inspection Reports

fk. Bolt Testing Reports

fl. Embrittlement Test Reports

16.2.5 Certificates 
fm. Steel

fn. Bolts, Nuts, and Washers

fo. Galvanizing

fp. AISC Fabrication Plant Quality Certification

fq. AISC Erector Quality Certification

fr. Welding Procedures and Qualifications 
fs. Welding Electrodes and Rods

16.3 AISC QUALITY CERTIFICATION

Work must be fabricated in an AISC Certified Fabrication Plant, Category Std. Submit AISC fabrication plant quality certification.

Work must be erected by an AISC Certified Erector, Category CSE. Submit AISC erector quality certification.

16.4 QUALITY ASSURANCE

16.4.1 Preconstruction Submittals

16.4.1.1 Erection Drawings

Submit for record purposes. Indicate the sequence of erection, temporary shoring and bracing. The erection drawings must conform to AISC 303.

Erection drawings must be reviewed, stamped and sealed by a registered professional engineer.

16.4.2 Fabrication Drawing Requirements

Submit fabrication drawings for approval prior to fabrication. Prepare in accordance with AISC 326 and AISC 325. Fabrication drawings must not be reproductions of contract drawings. Sign and seal fabrication drawings by a registered professional engineer. Include complete information for the fabrication and erection of the structure's components, including the location, type, and size of bolts, welds, member sizes and lengths, connection details, blocks, copes, and cuts. Use AWS A2.4 standard welding symbols. Shoring and temporary bracing must be designed and sealed by a registered professional engineer and submitted for record purposes, with calculations, as part of the drawings. Any deviations from the details shown on the contract drawings must be clearly highlighted on the fabrication drawings. Explain the reasons for any deviations from the contract drawings.

16.4.3 Certifications

16.4.3.1 Welding Procedures and Qualifications

Prior to welding, submit certification for each welder stating the type of welding and positions qualified for, the code and procedure qualified under, date qualified, and the firm and individual certifying the qualification tests. 
Conform to all requirements specified in AWS D1.1/D1.1M.
PART 17 PRODUCTS

17.1 SYSTEM DESCRIPTION

Provide the structural steel system, including galvanizing, complete and ready for use. Structural steel systems including design, materials, installation, workmanship, fabrication, assembly, erection, inspection, quality control, and testing must be provided in accordance with AISC 360, AISC 341, UFC 3-301-01 and UFC 3-310-04 except as modified in this contract.

17.2 STEEL

17.2.1 Structural Steel

Wide flange and WT shapes, ASTM A992/A992M. Angles, Channels and Plates, ASTM A36/A36M.

17.2.2 Structural Steel Tubing

ASTM A500/A500M, Grade B.
17.2.3 Steel Pipe

ASTM A53/A53M, Type E or S, Grade B, weight class STD (Standard).

17.3 BOLTS, NUTS, AND WASHERS

Submit the certified manufacturer's mill reports which clearly show the applicable ASTM mechanical and chemical requirements together with the actual test results for the supplied fasteners.

17.3.1 Common Grade Bolts

17.3.1.1 Bolts

ASTM A307, Grade A. The bolt heads and the nuts of the supplied fasteners must be marked with the manufacturer's identification mark, the strength grade and type specified by ASTM specifications.

17.3.1.2 Nuts

ASTM A563M, Grade A, heavy hex style. 
17.3.1.3 Self-Locking Nuts

Provide nuts with a locking pin set in the nut. The locking pin must slide along the bolt threads, and by reversing the direction of the locking pin, the nut must be removed without damaging the nut or bolt. Provide stainless steel locking pins.

17.3.1.4 Washers 
ASTM F844.

17.3.2 High-Strength Bolts

17.3.2.1 Bolts

ASTM A325M ASTM A325, Type 1 ASTM A490M
ASTM A490, Type 1 or 2.

17.3.2.2 Nuts

ASTM A563M ASTM A563, Grade and Style as specified in the applicable ASTM bolt standard.

17.3.2.3 Direct Tension Indicator Washers

ASTM F959/F959M. Provide ASTM B695, Class 50, Type 1 galvanizing.

17.3.2.4 Washers

ASTM F436M ASTM F436, plain carbon steel.

17.3.3 Tension Control Bolts

ASTM F1852, Type 1, heavy-hex head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon steel nuts, and hardened carbon steel washers.
Assembly finish must be mechanically deposited zinc coating.

17.3.4 Foundation Anchorage

17.3.4.1 Anchor Rods

ASTM F1554 Gr 36.
17.3.4.2 Anchor Nuts

ASTM A563 ASTM A563, Grade A, hex style.
17.3.4.3 Anchor Washers

ASTM F844.

17.3.4.4 Anchor Plate Washers

ASTM A36/A36M.
17.4 STRUCTURAL STEEL ACCESSORIES

17.4.1 Welding Electrodes and Rods

AWS D1.1/D1.1M and AWS D1.8/D1.8M.

17.4.2 Non-shrink Grout

ASTM C1107/C1107M, with no ASTM C827/C827M shrinkage. Grout must be nonmetallic.
17.4.3 Welded Shear Stud Connectors 
ASTM A29/A29M, Type B. AWS D1.1/D1.1M.
17.5 GALVANIZING

ASTM F2329 for threaded parts or ASTM A123/A123M for structural steel members, as applicable, unless specified otherwise galvanize after fabrication where practicable.

17.6 FABRICATION

Fabrication must be in accordance with the applicable provisions of AISC 325. Fabrication and assembly must be done in the shop to the greatest extent possible. Punch, subpunch and ream, or drill bolt holes perpendicular to the surface of the member.

Compression joints depending on contact bearing must have a surface roughness not in excess of 500 micro inch as determined by ASME B46.1, and ends must be square within the tolerances for milled ends specified in ASTM A6/A6M.

Shop splices of members between field splices will be permitted only where indicated on the Contract Drawings. Splices not indicated require the approval of the Contracting Officer’s Representative.

17.6.1 Markings

Prior to erection, members must be identified by a painted erection mark. Connecting parts assembled in the shop for reaming holes in field connections must be match marked with scratch and notch marks.
Do not locate erection markings on areas to be welded. Do not locate match markings in areas that will decrease member strength or cause stress concentrations. Affix embossed tags to hot-dipped galvanized members.

17.6.2 Shop Primer

SSPC Paint 20 or SSPC Paint 29, (zinc rich primer). Shop prime structural steel, except as modified herein, in accordance with SSPC PA 1. Do not prime steel surfaces embedded in concrete, galvanized surfaces, surfaces to receive sprayed-on fireproofing, surfaces to receive epoxy coatings, surfaces designed as part of a composite steel concrete section, or surfaces within 13 mm 0.5 inch of the toe of the welds prior to welding (except surfaces on which metal decking is to be welded). If flash rusting occurs, re-clean the surface prior to application of primer. Apply primer in accordance with endorsement "P1” to a minimum dry film thickness of 0.05 mm 2.0 mil.

Slip critical surfaces must be primed with a Class B coating in accordance with AISC 325. Submit test report for Class B coating.

Prior to assembly, prime surfaces which will be concealed or inaccessible after assembly. Do not apply primer in foggy or rainy weather; when the ambient temperature is below 45 degrees F or over 95 degrees F; or when the primer may be exposed to temperatures below 40 degrees F within 48 hours after application, unless approved otherwise by the Contracting Officer’s Representative.  Repair damaged primed surfaces with an additional coat of primer.

17.6.2.1 Cleaning

SSPC SP 6/NACE No.3, except steel exposed in spaces above ceilings, attic spaces, furred spaces, and chases that will be hidden to view in finished construction may be cleaned to SSPC SP 3 when recommended by the shop primer manufacturer. Maintain steel surfaces free from rust, dirt, oil, grease, and other contaminants through final assembly.

17.6.3 Surface Finishes

ASME B46.1 maximum surface roughness of 125 for pin, pinholes, and sliding bearings, unless indicated otherwise.

17.7 DRAINAGE HOLES

Adequate drainage holes must be drilled to eliminate water traps. Hole diameter must be 1/2 inch and location must be indicated on the detail drawings. Hole size and location must not affect the structural integrity.

PART 18 EXECUTION

18.1 ERECTION

a. Erection of structural steel, except as indicated in item b. below, must be in accordance with the applicable provisions of AISC 325.

b. For low-rise structural steel buildings (60 feet tall or less and a maximum of 2 stories), the structure must be erected in accordance with AISC DESIGN GUIDE 10.

After final positioning of steel members, provide full bearing under base plates and bearing plates using nonshrink grout. Place nonshrink grout in accordance with the manufacturer's instructions.

18.1.1 Storage
Material must be stored out of contact with the ground in such manner and location as will minimize deterioration.

18.2 CONNECTIONS

Except as modified in this section, connections not detailed must be designed in accordance with AISC 360. Build connections into existing work. Do not tighten anchor bolts set in concrete with impact torque wrenches. Holes must not be cut or enlarged by burning. Bolts, nuts, and washers must be clean of dirt and rust, and lubricated immediately prior to installation.

18.2.1 Common Grade Bolts

ASTM A307 bolts must be tightened to a "snug tight" fit. "Snug tight" is the tightness that exists when plies in a joint are in firm contact. If firm contact of joint plies cannot be obtained with a few impacts of an impact wrench, or the full effort of a man using a spud wrench, contact the Contracting Officer’s Representative for further instructions.

18.2.2 High-Strength Bolts

Provide direct tension indicator washers in all ASTM A325M ASTM A325 and ASTM A490M ASTM A490 bolted connections. Bolts must be installed in connection holes and initially brought to a snug tight fit. After the initial tightening procedure, bolts must then be fully tensioned, progressing from the most rigid part of a connection to the free edges.

18.2.2.1 Installation of Direct Tension Indicator Washers (DTIW)

Where possible, the DTIW must be installed under the bolt head and the nut must be tightened.
If the DTIW is installed adjacent to the turned element, provide a flat washer between the DTIW and nut when the nut is turned for tightening, and between the DTIW and bolt head when the bolt head is turned for tightening. In addition to the LIW, provide flat washers under both the bolt head and nut when ASTM A490M ASTM A490 bolts are used.

18.2.3 Tension Control Bolts

Bolts must be installed in connection holes and initially brought to a snug tight fit. After the initial tightening procedure, bolts must then be fully tensioned, progressing from the most rigid part of a connection to the free edges.

18.3 GAS CUTTING

Use of gas-cutting torch in the field for correcting fabrication errors will not be permitted on any major member in the structural framing. Use of a gas cutting torch will be permitted on minor members not under stress only after approval has been obtained from the Contracting Officer’s Representative.

18.4 WELDING

Welding must be in accordance with AWS D1.1/D1.1M. Grind exposed welds smooth as indicated. Provide AWS D1.1/D1.1M qualified welders, welding operators, and tackers.

Develop and submit the Welding Procedure Specifications (WPS) for all welding, including welding done using prequalified procedures. Prequalified procedures may be submitted for information only; however, procedures that are not prequalified must be submitted for approval.

18.4.1 Removal of Temporary Welds, Run-Off Plates, and Backing Strips

Remove only from finished areas.
18.5 SHOP PRIMER REPAIR

Repair shop primer in accordance with the paint manufacturer's recommendation for surfaces damaged by handling, transporting, cutting, welding, or bolting.

18.5.1 Field Priming

Steel exposed to the weather, or located in building areas without HVAC for control of relative humidity must be field primed. After erection, the field bolt heads and nuts, field welds, and any abrasions in the shop coat must be cleaned and primed with paint of the same quality as that used for the shop coat.

18.6 GALVANIZING REPAIR

Repair damage to galvanized coatings using ASTM A780/A780M zinc rich paint for galvanizing damaged by handling, transporting, cutting, welding, or bolting. Do not heat surfaces to which repair paint has been applied.

18.7 FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals required for testing. The Contracting Officer’s Representative must be notified in writing of defective welds, bolts, nuts, and washers within 7 working days of the date of the inspection.

18.7.1 Welds

18.7.1.1 Visual Inspection

AWS D1.1/D1.1M. Furnish the services of AWS-certified welding inspectors for fabrication and erection inspection and testing and verification inspections.

Inspection by the Contracting Officer’s Representative will include proper preparation, size, gaging location, and acceptability of welds; identification marking; operation and current characteristics of welding sets in use.

Inspect proper preparation, size, gaging location, and acceptability of welds; identification marking; operation and current characteristics of welding sets in use.

18.7.1.2 Nondestructive Testing

Nondestructive testing must be in accordance with AWS D1.1/D1.1M. Test locations must be selected by the Contracting Officer’s Representative. If more than 20 percent of welds made by a welder contain defects identified by testing, then all welds made by that welder must be tested by ultrasonic testing, as approved by the Contracting Officer’s Representative. When all welds made by an individual welder are required to be tested, magnetic particle testing must be used only in areas inaccessible to ultrasonic testing. Retest defective areas after repair. Submit weld inspection reports.

Testing frequency: Provide the following types and number of tests:

	Test Type
	Number of Tests

	Ultrasonic
	One at full penetration groove welds

	Magnetic Particle
	Zero

	Dye Penetrant
	Zero


18.7.2 Direct Tension Indicator Washers

18.7.2.1 Direct Tension Indicator Washer Compression

Direct tension indicator washers must be tested in place to verify that they have been compressed sufficiently to provide the 0.015 inch gap when the direct tension indicator washer is placed under the bolt head and the nut is tightened, and to provide the 0.005 inch gap when the direct tension indicator washer is placed under the turned element, as required by ASTM F959/F959M. Submit direct tension indicator washer inspection reports.

18.7.2.2 Direct Tension Indicator Gaps

In addition to the above testing, an independent testing agency as approved by the Contracting Officer, must test in place the direct tension indicator gaps on 20 percent of the installed direct tension indicator washers to verify that the ASTM F959/F959M direct tension indicator gaps have been achieved. If more than 10 percent of the direct tension indicators tested have not been compressed sufficiently to provide the average gaps required by ASTM F959/F959M, then all in place direct tension indicator washers shall be tested to verify that the ASTM F959/F959M direct tension indicator gaps have been achieved.
Test locations must be selected by the Contracting Officer’s Representative.

18.7.3 High-Strength Bolts

18.7.3.1 Testing Bolt, Nut, and Washer Assemblies

Test a minimum of 3 bolt, nut, and washer assemblies from each mill certificate batch in a tension measuring device at the job site prior to the beginning of bolting start-up. Demonstrate that the bolts and nuts, when used together, can develop tension not less than the provisions specified in AISC 360, depending on bolt size and grade. The bolt tension must be developed by tightening the nut. A representative of the manufacturer or supplier must be present to ensure that the fasteners are properly used, and to demonstrate that the fastener assemblies supplied satisfy the specified requirements. Submit bolt testing reports.

18.7.3.2 Inspection

Inspection procedures must be in accordance with AISC 360. Confirm and report to the Contracting Officer and Contracting Officer’s Representative that the materials meet the project specification and that they are properly stored. Confirm that the faying surfaces have been properly prepared before the connections are assembled. Observe the specified job site testing and calibration, and confirm that the procedure to be used provides the required tension. Monitor the work to ensure the testing procedures are routinely followed on joints that are specified to be fully tensioned.

Inspection by the Contracting Officer’s Representative will include calibration of torque wrenches for high-strength bolts.

Inspect calibration of torque wrenches for high-strength bolts.

18.7.3.3 Testing

The Government has the option to perform nondestructive tests on 5 percent of the installed bolts to verify compliance with pre-load bolt tension requirements. Provide the required access for the Government to perform the tests. The nondestructive testing will be done in-place using an ultrasonic measuring device or any other device capable of determining in-place pre-load bolt tension. The test locations must be selected by the Contracting Officer’s Representative. If more than 10 percent of the bolts tested contain defects identified by testing, then all bolts used from the batch from which the tested bolts were taken, must be tested at the Contractor's expense. Retest new bolts after installation at the Contractor's expense.

18.7.4 Testing for Embrittlement

ASTM A143/A143M for steel products hot-dip galvanized after fabrication. Submit embrittlement test reports.

-- End of Section --

SECTION 05 21 00

STEEL JOISTS FRAMING

PART 19 GENERAL

19.1 REFERENCES

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.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M
(2015; Errata 1 2015; Errata 2 2016) Structural Welding Code - Steel 
ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC
(2018) International Building Code SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1
(2016) Shop, Field, and Maintenance Coating of Metals

SSPC Paint 15
(1999; E 2004) Steel Joist Shop Primer

SSPC SP 2
(1982; E 2000; E 2004) Hand Tool Cleaning STEEL JOIST INSTITUTE (SJI)

SJI COMPOSITE JOISTS
(2007; Supplement 1 2010) Standard Specifications for Composite Steel Joist Catalog

SJI LOAD TABLES
(2010; Errata 1 2011; Errata 2 2012) 42nd Edition Catalog of Standard Specifications Load Tables and Weight Tables for Steel Joists and Joist Girders

SJI MANUAL
(2009) 80 Years of Open Web Steel Joist Construction

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926
Safety and Health Regulations for Construction

29 CFR 1926.756
Steel Erection; Beams and Columns

29 CFR 1926.757
Steel Erection; Open Web Steel Joists

19.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

19.2.1 Preconstruction Submittals 
ft. Welder Qualification

19.2.2 Shop Drawings

fu. Steel Joist Framing 
19.2.3 Design Data
fv. Design Calculations 
19.2.4 Test Reports

fw. Erection Inspection 
fx. Welding Inspections

19.2.5 Certificates 
fy. Certification of Compliance

19.3 QUALITY ASSURANCE

Perform all work in compliance with the requirements set forth in 29 CFR 1926.

19.3.1 Drawing Requirements

Submit drawings of steel joist framing including fabrication, specifications for shop painting, and identification markings of joists. Show joist type and size, layout in plan, all applicable loads, deflection criteria, and erection details including methods of anchoring, framing at openings, type, size, and location and connections for and spacing of bridging, requirements for field welding, and details of accessories as applicable. Show profiles for nonstandard joist configurations.
19.3.2 Certification of Compliance

Prior to construction commencement, submit certification for welder qualification, in compliance with AWS D1.1/D1.1M, welding operation, and tacker, stating the type of welding and positions qualified for, the code and procedure qualified under, date qualified, and the firm and individual certifying the qualification tests. Submit certification of compliance for the following:

a. SJI MANUAL

b. Steel Joist Institute Member Fabricator 
c. 29 CFR 1926

d. 29 CFR 1926.757

e. Statement from steel joist manufacturer, that work was performed in accordance with approved construction documents and with SJI standard specifications, in accordance with ICC IBC Section 1704.2.5.2.

19.4 DELIVERY, STORAGE, AND HANDLING

Handle, transport, and store joists  in a manner to prevent damage affecting their structural integrity. Verify piece count of all joist products upon delivery and inspect all joists products for damage. Report any damage to the joist supplier. Store all items off the ground in a well drained location protected from the weather and easily accessible for inspection and handling. Store joists with top chord down and with joists in a vertical position. Store deep joists horizontally if they were shipped on their sides.

PART 20 PRODUCTS

20.1 SYSTEM DESCRIPTION

Designate steel joists on the drawings in accordance with the standard designations of the Steel Joist Institute. Joists of other standard designations or joists with properties other than those shown may be substituted for the joists designated provided the structural properties are equal to or greater than those of the joists shown and provided all other specified requirements are met.

20.2 STEEL JOISTS 
Provide steel joists conforming to SJI LOAD TABLES. Design joists designated K, KCS, LH and DLH to support the loads given in the applicable standard load tables of SJI LOAD TABLES. Submit design calculations for net uplift loads, non-SJI standard details, and field splices. Include cover letter signed and sealed by the joist manufacturer's registered design professional.

20.2.1 Special Steel Joists

Provide special joists and connections capable of withstanding the design loads indicated with a live-load deflection less than L/240 for roof joists and L/360 for floor joists.

20.2.2 Steel Joist Substitutes and Outriggers

Provide joist substitutes and outriggers conforming to SJI LOAD TABLES with steel angle or channel members.

20.3 ACCESSORIES AND FITTINGS

20.3.1 Bridging

Provide bridging of material, size, and type required by SJI LOAD TABLES for type of joist, chord size, spacing and span. Furnish additional erection bridging if required for stability.

20.3.2 Bearing Plates

Fabricate steel bearing plates from ASTM A36/A36M steel of size and thickness indicated.

20.3.3 Ceiling Extensions

Furnish ceiling extensions, either bottom-chord elements or a separate extension unit of enough strength to support ceiling construction. Extend ends to within 1/2 inch of finished wall surface unless otherwise indicated.

20.4 SHOP PAINTING

SSPC Paint 15. Shop prime joists, except as modified herein, in accordance with SSPC PA 1. Clean joists in accordance with SSPC SP 2 before priming. Do not prime joists to receive sprayed-on fireproofing. If flash rusting occurs, re-clean the surface prior to application of primer. For joists which require finish painting under Section 09 90 00 PAINTS AND COATINGS, the primer paint must be compatible with the finish paint.

PART 21 EXECUTION

21.1 ERECTION

Install joists in conformance with SJI LOAD TABLES for the joist series indicated, and the requirements of 29 CFR 1926 and 29 CFR 1926.757 and 29 CFR 1926.756. Handle and set joists avoiding damage to the members. Place the "tag end" of joists as shown on the joists placement plans. Ensure that square-end joists are erected right side up. Distribute temporary loads so that joist capacity is not exceeded. Remove damaged joists from the site, except when field repair is approved and such repairs are satisfactorily made in accordance with the manufacturer's recommendations. Do not repair, field modify, or alter any joists without specific written instructions from the Contracting Officer’s Representative and/or joist manufacturer.

Install and connect bridging concurrently with joist erection, before construction loads are applied. Do not apply loads to bridging. Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams. Do not cut away vertical leg of bridging where bridging makes an elevation transition; weld a separate piece of bridging at the transition. Perform all welding in accordance with AWS D1.1/D1.1M.

21.2 BEARING PLATES

Provide bearing plates to accept full bearing after the supporting members have been plumbed and properly positioned, but prior to placing superimposed loads. The area under the plate must be damp-packed solidly with bedding mortar, except where non-shrink grout is indicated on the drawings. Provide bedding mortar and grout as specified in Section 03 30 00 CAST-IN-PLACE CONCRETE.

21.3 PAINTING

21.3.1 Touch-Up Painting

After erection of joists, touch-up connections and areas of abraded shop coat with paint of the same type used for the shop coat.

21.3.2 Field Painting

Paint joists requiring a finish coat in conformance with the requirements of Section 09 90 00 PAINTS AND COATINGS.

21.4 VISUAL INSPECTIONS

Perform the following visual inspections:

a. Verify that all joists are spaced properly.

b. Verify that there is sufficient joist bearing on steel beams, concrete, and masonry.

c. Verify all bridging lines are properly spaced and anchored.

d. Verify that damage has not occurred to the joists during erection.

e. Verify the joists are aligned vertically and there is no lateral sweep in the joists.

f. Where concentrated loads are present on the joists verify that they are located in accordance with the joists placement plan.

g. Verify welding of bridging and joist seats in accordance with AWS D1.1/D1.1M, Section 6. Perform erection inspection and field welding inspections with AWS certified welding inspectors.

h. Verify proper bolting of diagonal bridging and joist seats where the bolts are snug-tight.

-- End of Section --

SECTION 05 30 00

STEEL DECKS

05/15
PART 22 GENERAL

22.1 REFERENCES

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.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI D100
(1991; R 2008) Cold-Formed Steel Design Manual

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M
(2015; Errata 1 2015; Errata 2 2016) Structural Welding Code - Steel

AWS D1.3/D1.3M
(2008; Errata 2008) Structural Welding Code - Sheet Steel

ASTM INTERNATIONAL (ASTM)

ASTM A1008/A1008M
(2016) 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

ASTM A123/A123M
(2017) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

ASTM A653/A653M
(2017) Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A780/A780M
(2009; R 2015) Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A792/A792M
(2010) Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process

ASTM C423
(2009a) Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method

ASTM D1056
(2014) Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber

ASTM D1149
(2007; R 2012) Standard Test Method for Rubber Deterioration - Surface Ozone Cracking in a Chamber

ASTM D746
(2014) Standard Test Method for Brittleness Temperature of Plastics and Elastomers by Impact

ASTM E84
(2017) Standard Test Method for Surface Burning Characteristics of Building Materials

FM GLOBAL (FM)

FM APP GUIDE
(updated on-line) Approval Guide http://www.approvalguide.com/

FM DS 1-28R
(1998)
Data Sheet:
Roof Systems
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; TIA 17-11; TIA 17-12; TIA 17-13; TIA 17-14) National Electrical Code 
SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 20
(2002; E 2004) Zinc-Rich Primers (Type I, Inorganic, and Type II, Organic)

STEEL DECK INSTITUTE (SDI)

ANSI/SDI C
(2017) Standard for Composite Steel Floor Deck - Slabs

ANSI/SDI NC
(2017) Standard for Non-Composite Steel Floor Deck

ANSI/SDI QA/QC
(2017) Standard for Quality Control and Quality Assurance for Installation of Steel Deck

ANSI/SDI RD
(2017) Standard for Steel Roof Deck

SDI DDM04
(2015; Errata 1-3 2016; Add 1 2015; Add 2 20162006) Diaphragm Design Manual; 4th Edition

SDI DDP
(1987; R 2000) Deck Damage and Penetrations

SDI MOC3
(2016) Manual of Construction with Steel Deck (3rd Edition)U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-301-01
(2013; with Change 3) Structural Engineering

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926
Safety and Health Regulations for Construction

UNDERWRITERS LABORATORIES (UL)

UL 209
(2011; Reprint May 2016) UL Standard for Safety Cellular Metal Floor Raceways and Fittings

UL 580
(2006; Reprint Oct 2013) Tests for Uplift Resistance of Roof Assemblies UL Fire Resistance (2014) Fire Resistance Directory

22.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

22.2.1 Shop Drawings

fz. Fabrication Drawings
22.2.2 Product Data

ga. Accessories 
gb. Deck Units

gc. Galvanizing Repair Paint

gd. Mechanical Fasteners

ge. Touch-Up Paint

gf. Welding Equipment

gg. Welding Rods and Accessories 
22.2.3 Samples

gh. Metal Roof Deck Units

gi. Flexible Closure Strips 
gj. Acoustical Material

22.2.4 Design Data

gk. Deck Units 
22.2.5 Certificates

gl. Powder-Actuated Tool Operator Welder Qualifications

gm. Welding Procedures 

gn. Wind Storm Resistance Manufacturer's Certificate

go. Deck Units Manufacturer’s Certification

gp. Stud Manufacture's Certification 
gq. Stud Manufacture's Test Reports

22.3 QUALITY ASSURANCE

22.3.1 Deck Units

Furnish deck units and accessory products from a manufacturer regularly engaged in manufacture of steel decking. Provide manufacturer's certificate s attesting that the decking material meets the specified requirements.

22.3.2 Certification of Powder-Actuated Tool Operator

Provide manufacturer's certificate attesting that the operators are authorized to use the low velocity powder-actuated tool.

22.3.3 Qualifications for Welding Work

Follow Welding Procedures of AWS D1.3/D1.3M for sheet steel and AWS D1.1/D1.1M for stud welding.

Submit qualified Welder Qualifications in accordance with AWS D1.3/D1.3M for sheet steel and AWS D1.1/D1.1M for stud welding, or under an equivalent approved qualification test. Perform tests on test pieces in positions and with clearances equivalent to those actually encountered. Test specimens shall be made in the presence of Contracting Officer’s Representative and shall be tested by an approved testing laboratory at the Contractor's expense. If a test weld fails to meet requirements, perform an immediate retest of two test welds until each test weld passes. Failure in the immediate retest will require the welder be retested after further practice or training, performing a complete set of test welds.

Submit manufacturer's catalog data for Welding Equipment and Welding Rods and Accessories.

22.3.4 Regulatory Requirements

22.3.4.1 Wind Storm Resistance

Provide roof construction assembly capable of withstanding a nominal uplift pressure of 60 pounds per square foot when tested in accordance with the uplift pressure test described in the FM DS 1-28R or as described in UL 580 and in general compliance with UFC 3-301-01.

22.3.5 Fabrication Drawings

Show type and location of units, location and sequence of connections, bearing on supports, methods of anchoring, attachment of accessories, adjusting plate details, cant strips, ridge and valley plates, metal closure strips, size and location of holes to be cut and reinforcement to be provided, the manufacturer's erection instructions and other pertinent details.

22.4 DELIVERY, STORAGE, AND HANDLING

Deliver deck units to the site in a dry and undamaged condition. Store and handle steel deck in a manner to protect it from corrosion, deformation, and other types of damage. Do not use decking for storage or as working platform until units have been fastened into position. Exercise care not to damage material or overload decking during construction. The maximum uniform distributed storage load must not exceed the design live load. Stack decking on platforms or pallets and cover with weathertight ventilated covering. Elevate one end during storage to provide drainage. Maintain deck finish at all times to prevent formation of rust. Repair deck finish using touch-up paint. Replace damaged material.

22.5 DESIGN REQUIREMENTS FOR ROOF DECKS

22.5.1 Properties of Sections

Properties of metal roof deck sections must comply with engineering design width as limited by the provisions of AISI D100.

22.5.2 Allowable Loads

Indicate total uniform dead and live load for detailing purposes.

PART 23 PRODUCTS

23.1 DECK UNITS

Submit manufacturer's design calculations, or applicable published literature for the structural properties of the proposed deck units.

23.1.1 Roof Deck

Conform to ASTM A792/A792M or ASTM A1008/A1008M for deck used in conjunction with insulation and built-up roofing. Fabricate roof deck units of 0.0295 inch design thickness or thicker steel and galvanized zinc-coated in conformance with ASTM A653/A653M, Z275 G60 coating class.
Furnish sample of Metal Roof Deck Units used to illustrate actual cross section dimensions and configurations.

23.1.2 Length of Deck Units

Provide deck units of sufficient length to span three or more spacings where possible.

23.1.3 Shop Priming

Shop prime accessories and underside of deck at the factory after coating. Clean surfaces in accordance with the manufacturer's standard procedure followed by a spray, dip or roller coat of rust-inhibitive primer, oven cured.

23.1.4 Touch-Up Paint

Provide a high zinc-dust content paint for regalvanizing welds in galvanized steel conforming to ASTM A780/A780M. 

Provide touch-up paint for shop-painted units of the same type used for the shop painting, and touch-up paint for zinc-coated units of an approved galvanizing repair paint with a high-zinc dust content. Touch-up welds with paint conforming to SSPC Paint 20 in accordance with ASTM A780/A780M. Maintain finish of deck units and accessories by using touch-up paint whenever necessary to prevent the formation of rust.

23.2 ACCESSORIES

Provide accessories of same material as deck, unless specified otherwise. Provide manufacturer's standard type accessories, as specified.

23.2.1 Adjusting Plates

Provide adjusting plates, or segments of deck units, of same thickness and configuration as deck units in locations too narrow to accommodate full size units. Provide factory cut plates of predetermined size where possible.

23.2.2 End Closures

Fabricated of sheet metal by the deck manufacturer. Provide end closures minimum 0.0295 inch thick to close open ends at parapets, end walls, eaves, and openings through deck.

23.2.3 Partition Closures

Provide closures for closing voids above interior walls and partitions that are perpendicular to the direction of the configurations. Provide rubber, plastic, or sheet steel closures above typical partitions.
23.2.4 Flexible Closure Strips for Roof Decks

Provide strips made of vulcanized, closed-cell, synthetic rubber material specified and premolded to the configuration required to provide tight-fitting closures at open ends and sides of steel roof decking. Furnish one sample of each type Flexible Closure Strips, 12 inch long.
Conforming to ASTM D1056, Grade 2A1, with the following additional properties:

Brittleness temperature of minus 40 degrees F when tested in accordance with ASTM D746.

Flammability resistance with a flame spread rating of less than 25 when tested in accordance with ASTM E84.

Resistance to ozone must be "no cracks" after exposure of a sample kept under a surface tensile strain of 25 percent to an ozone concentration of 100 parts per million of air by volume in air for 100 hours at 104 degrees F and tested in accordance with ASTM D1149.

Provide a elastomeric type adhesive as recommended by the manufacturer of the flexible closure strips.

23.2.5 Sheet Metal Collar

Where deck is cut for passage of pipes, ducts, columns, etc., and deck is to remain exposed, provide a neatly cut sheet metal collar to cover edges of deck. Do not cut deck until after installation of supplemental supports.

23.2.6 Cover Plates

Sheet metal to close panel edge and end conditions, and where panels change direction or butt. Polyethylene-coated, self-adhesive, 2 inch wide joint tape may be provided in lieu of cover plates on flat-surfaced decking butt joints.

Fabricate cover plates for abutting floor deck units from the specified structural-quality steel sheets not less than nominal 18 gage thick before galvanizing. Provide 6 inch wide cover plates and form to match the contour of the floor deck units.

23.2.7 Roof Sump Pans

Sump pans must be provided for roof drains and must be minimum 0.075 inch thick steel, flat or recessed type. Shape sump pans to meet roof slope by the supplier or by a sheet metal specialist. Provide bearing flanges of sump pans to overlap steel deck a minimum of 3 inch. Shape, size, and reinforce the opening in bottom of the sump pan to receive roof drain.

23.2.8 Column Closures

Sheet metal, minimum 0.0358 inch thick or metal rib lath.

23.2.9 Access Hole Covers

Sheet metal, minimum  0.0474 inch thick.

23.2.10 Hanger

Provide clips or loops for utility systems and suspended ceilings of one or more of the following types:

a. Lip tabs or integral tabs where noncellular decking or flat plate of cellular section is 0.0474 inch thick or more, and a structural concrete fill is used over deck.

b. Slots or holes punched in decking for installation of pigtails.

c. Tabs driven from top side of decking and arranged so as not to pierce electrical cells.

d. Decking manufacturer's standard as approved by the Contracting Officer.

23.2.11 Shear Connectors

Provide shear connectors in accordance with AWS D1.1/D1.1M headed stud Type

Submit stud manufacture's certification that the studs delivered conform to the material requirements. Submit stud manufacture's test reports for the last completed in-plant quality control mechanical tests.

23.2.12 Cant Strips for Roof Decks

Fabricate cant strips from the specified commercial-quality steel sheets not less than nominal 0.0358 inch thick before galvanizing. Bend strips to form a 45-degree cant not less than 5 inch wide, with top and bottom flanges a minimum 3 inch wide. Length of strips 10 feet.

23.2.13 Ridge and Valley Plates for Roof Decks

Fabricate plates from the specified structural-quality steel sheets, not less than nominal 0.0358 inch thick before galvanizing. Provide plates of minimum 4-1/2 inch wide and bent to provide tight fitting closures at ridges and valleys. Provide a minimum length of ridge and valley plates of 10 feet.

23.2.14 Metal Closure Strips for Roof Decks

Fabricate strips from the specified commercial-quality steel sheets not less than nominal 0.0358 inch thick before galvanizing. Provide strips from the configuration required to provide tight-fitting closures at open ends and sides of steel roof decking.

23.2.15 Galvanized Steel Angles for Roof Decks

Provide hot-rolled carbon steel angles conforming to ASTM A36/A36M, and hot-dip galvanized in accordance with ASTM A123/A123M.

23.2.16 Mechanical Fasteners

Provide mechanical fasteners, such as powder actuated fasteners, pneumatically driven fasteners or self-drilling screws, for anchoring the deck to structural supports and adjoining units that are designed to meet the loads indicated.

23.2.17 Miscellaneous Accessories

Furnish the manufacturer's standard accessories to complete the deck installation. Furnish metal accessories of the same material as the deck and with the minimum design thickness as follows: saddles, 0.0474 inch welding washers, 0.0598 inch other metal accessories, 0.0358 inch unless otherwise indicated.
PART 24 EXECUTION

24.1 EXAMINATION

Prior to installation of decking units and accessories, examine worksite to verify that as-built structure will permit installation of decking system without modification.

24.2 INSTALLATION

Install steel deck units in accordance with 29 CFR 1926, Subpart R – Steel Erection, ANSI/SDI QA/QC, ANSI/SDI C, ANSI/SDI NC, ANSI/SDI RD, SDI DDM04 and approved shop drawings. Place units on structural supports, properly adjusted, leveled, and aligned at right angles to supports before permanently securing in place. Damaged deck and accessories including material which is permanently stained or contaminated, deformed, or with burned holes shall not be installed. Extend deck units over three or more supports unless absolutely impractical. Report inaccuracies in alignment or leveling to the Contracting Officer’s Representative and make necessary corrections before permanently anchoring deck units. Locate deck ends over supports only. Lap 2 inch deck ends. Do not use unanchored deck units as a work or storage platform. Do not fill unanchored deck with concrete. Permanently anchor units placed by the end of each working day. Do not support suspended ceilings, light fixtures, ducts, utilities, or other loads by steel deck unless indicated. Distribute loads by appropriate means to prevent damage.

24.2.1 Attachment

Immediately after placement and alignment, and after correcting inaccuracies, permanently fasten steel deck units to structural supports and to adjacent deck units by welding with normal 5/8 inch diameter puddle welds, as indicated on the design drawings and in accordance with manufacturer's recommended procedure. Clamp or weight deck units to provide firm contact between deck units and structural supports while performing welding or fastening. Anchoring the deck to structural supports with powder-actuated fasteners or pneumatically driven fasteners is prohibited. Attachment of adjacent deck units by button-punching is prohibited.

24.2.1.1 Welding

Perform welding in accordance with AWS D1.3/D1.3M using methods and electrodes recommended by the manufacturers of the base metal alloys being used. Ensure only operators previously qualified by tests prescribed in AWS D1.3/D1.3M make welds. Immediately recertify, or replace qualified welders, that are producing unsatisfactory welding. Conform to the recommendations of the Steel Deck Institute and the steel deck manufacturer for location, size, and spacing of fastening. Do not use welding washers at the connections of the deck to supports.
Do not use welding washers at sidelaps. Holes and similar defects will not be acceptable. Attach all partial or segments of deck units to structural supports in accordance with Section 2.5 of SDI DDM04. Immediately clean welds by chipping and wire brushing. Heavily coat welds, cut edges and damaged portions of coated finish with zinc-dust paint conforming to ASTM A780/A780M.
24.2.1.2 Mechanical Fastening

Anchor deck to structural supports and adjoining units with mechanical fasteners. Drive screws to properly clamp desk to supporting steel.
24.2.1.3 Sidelap Fastening

Lock sidelaps between adjacent floor deck units together by welding or screws as indicated.

24.2.2 Openings

Cut or drill all holes and openings required and be coordinated with the drawings, specifications, and other trades. Frame and reinforce openings through the deck in conformance with SDI DDP. Reinforce holes and openings 6 to 12 inch across by 0.0474 inch thick steel sheet at least  12 inch wider and longer than the opening and be fastened to the steel deck at each corner of the sheet and at a maximum of 6 inch on center. Reinforce holes and openings larger than 12 inch by steel channels or angles installed perpendicular to the steel joists and supported by the adjacent steel joists. Install steel channels or angles perpendicular to the deck ribs and fasten to the channels or angles perpendicular to the steel joists.
24.2.3 Deck Damage

SDI MOC3, for repair of deck damage.

24.2.4 Touch-Up Paint

24.2.4.1 Roof Deck

After roof decking installation, wire brush, clean, and touchup paint the scarred areas on top and bottom surfaces of metal roof decking. The scarred areas include welds, weld scars, bruises, and rust spots. Touchup galvanized surfaces with galvanizing repair paint. Touchup painted surfaces with repair paint of painted surfaces.

24.2.4.2 Floor Deck

For floor decking installation, wire brush, clean, and touchup paint the scarred areas on the top and bottom surfaces of the metal floor decking and on the surface of supporting steel members. Include welds, weld scars, bruises, and rust spots for scarred areas.
Touched up the galvanized surfaces with galvanizing repair paint. Touch up the painted surfaces with paint for the repair of painted surfaces.

24.2.5 Accessory Installation

24.2.5.1 Adjusting Plates

Provide in locations too narrow to accommodate full-size deck units and install as shown on shop drawings.

24.2.5.2 End Closures

Provide end closure to close open ends of cells at columns, walls, and openings in deck.

24.2.5.3 Closures Above Partitions

Provide for closing voids between cells over partitions that are perpendicular to direction of cells. Provide a one-piece closure strip for partitions 4 inch nominal or less in thickness and two-piece closure strips for wider partitions.
24.2.5.4 Cover Plates

Provide metal cover plates, or joint tape, at joints between cellular decking sheets to be used as electrical raceways. Where concrete leakage would be a problem, provide metal cover plates, or joint tape, at joints between decking sheets, cellular or noncellular, to be covered with concrete fill.
24.2.5.5 Column Closures

Provide for spaces between floor decking and columns which penetrate the deck. Field cut closure plate to fit column in the field and tack weld to decking and columns.

24.2.5.6 Access Hole Covers

Provide access whole covers to seal holes cut in decking to facilitate welding of the deck to structural supports.

24.2.5.7 Hangers

Provide as indicated to support utility system and suspended ceilings. Space devices so as to provide one device per 6.25 square feet. 

24.2.6 Concrete Work

Prior to placement of concrete, inspect installed decking to ensure that there has been no permanent deflection or other damage to decking. Replace decking which has been damaged or permanently deflected as approved by the Contracting Officer’s Representative. Place concrete on metal deck in accordance with Construction Practice of ANSI/SDI C or ANSI/SDI NC.

24.2.7 Preparation of Fire-Proofed Surfaces

Provide deck surfaces, both composite and noncomposite, which are to receive sprayed-on fireproofing, galvanized and free of all grease, mill oil, paraffin, dirt, salt, and other contaminants which impair adhesion of the fireproofing. Complete any required cleaning prior to steel deck installation using a cleaning method that is compatible with the sprayed-on fireproofing.

24.3 ROOF SUMP PANS

Place sump pans over openings in roof decking and fusion welded to top surface of roof decking. Do not exceed spacing of welds of 300 millimeter 12 inch with not less than one weld at each corner. Field cut opening in the bottom of each roof sump pan to receive the roof drain as part of the work of this section.

24.4 CANT STRIPS FOR ROOF DECKS

Provide strips to be fusion welded to surface of roof decking, secured to wood nailers by galvanized screws or to steel framing by galvanized self-tapping screws or welds. Do not exceed spacing of welds and fasteners of  12 inch. Lap end joints a minimum  3 inch and secure with galvanized sheet metal screws spaced a maximum  4 inch on center.

24.5 RIDGE AND VALLEY PLATES FOR ROOF DECKS

Provide plates to be fusion welded to top surface of roof decking. Lap end joints a minimum  3 inch. For valley plates, provide endlaps to be in the direction of water flow.

24.6 CLOSURE STRIPS FOR ROOF DECKS

Provide closure strips at open, uncovered ends and edges of the roof decking and in voids between roof decking and top of walls and partitions where indicated. Install closure strips in position in a manner to provide a weathertight installation.

24.7 ROOF INSULATION SUPPORT FOR ROOF DECKS

Provide metal closure strips for support of roof insulation where rib openings in top surface of metal roof decking occur adjacent to edges and openings. Weld metal closure strips in position.

24.8 CLEANING AND PROTECTION FOR ROOF DECKS

Upon completion of the deck, sweep surfaces clean and prepare for installation of the roofing.

24.9 FIELD QUALITY CONTROL

24.9.1 Headed Stud Inspection

In addition to visual inspection, test and inspect shop-welded shear connectors according to requirements in AWS D1.1/D1.1M for stud welding and as follows:

a. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or welding repairs to any shear connector.

b. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear connectors if weld fracture occurs on shear connectors already tested.

24.9.2 Deck Weld Inspection

Visual inspect welds in accordance with AWS D1.3/D1.3M. 

24.9.3 Decks Not Receiving Concrete

Inspect the decking top surface for distortion after installation. For roof decks not receiving concrete, verify distortion by placing a straight edge across three adjacent top flanges. The maximum allowable gap between the straight edge and the top flanges should not exceed manufacturing and construction tolerances of supporting members. When gap is more than the allowable, provide corrective measures or replacement. Reinspect decking after performing corrective measures or replacement.

-- End of Section --

SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS
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PART 25 GENERAL

25.1 REFERENCES

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.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 318
(2014; Errata 1-2 2014; Errata 3-5 2015; Errata 6 2016; Errata 7-9 2017) Building Code Requirements for Structural Concrete (ACI 318-14) and Commentary (ACI 318R-14)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303
(2016) Code of Standard Practice for Steel Buildings and Bridges

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.3
(2013) Operations - Safety Requirements for Powder Actuated Fastening Systems

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M
(2015; Errata 1 2015; Errata 2 2016) Structural Welding  Code - Steel ASME INTERNATIONAL (ASME)

ASME B18.2.1
(2012; Errata 2013) Square and Hex Bolts and Screws (Inch Series)

ASME B18.2.2
(2015) Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex Flange, and Coupling Nuts (Inch Series)

ASME B18.21.1
(2009; R 2016) Washers: Helical Spring-Lock, Tooth Lock, and Plain Washers (Inch Series)

ASME B18.21.2M
(1999; R 2014) Lock Washers (Metric Series)

ASME B18.22M
(1981; R 2017) Metric Plain Washers

ASME B18.6.2
(1998; R 2010) Slotted Head Cap Screws, Square Head Set Screws, and Slotted Headless Set Screws: Inch Series

ASME B18.6.3
(2013; R 2017) Machine Screws, Tapping Screws, and Machine Drive Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A108
(2013) Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished

ASTM A123/A123M
(2017) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A153/A153M
(2016) Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A29/A29M
(2016) Standard Specification for General Requirements for Steel Bars, Carbon and Alloy, Hot-Wrought

ASTM A307
(2014; E 2017) Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

ASTM A47/A47M
(1999; R 2014) Standard Specification for Ferritic Malleable Iron Castings

ASTM A500/A500M
(2013) Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes

ASTM A53/A53M
(2012) Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A653/A653M
(2017) Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A780/A780M
(2009; R 2015) Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A924/A924M
(2017a) Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process

ASTM C1513
(2013) Standard Specification for Steel Tapping Screws for Cold-Formed Steel Framing Connections

ASTM D1187/D1187M
(1997; E 2011; R 2011) Asphalt-Base Emulsions for Use as Protective Coatings for Metal

ASTM E488/E488M
(2015) Standard Test Methods for Strength of Anchors in Concrete and Masonry Elements

MASTER PAINTERS INSTITUTE (MPI)

MPI 79
(2012) Primer, Alkyd, Anti-Corrosive for Metal

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 3
(1982; E 2004) Power Tool Cleaning SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1
(2014) Safety and Health Requirements Manual

25.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

25.2.1 Shop Drawings

gr. Bollards/Pipe Guards

gs. Embedded Angles and Plates, Installation Drawings

25.3 QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M. Use procedures, materials, and equipment of the type required for the work.

25.4 DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage. Store items in an enclosed area free from contact with soil and weather. Remove and replace damaged items with new items.

25.5 MISCELLANEOUS REQUIREMENTS

25.5.1 Fabrication Drawings

Submit fabrication drawings showing layout(s), connections to structural system, and anchoring details as specified in AISC 303.

25.5.2 Installation Drawings

Submit templates, erection, and installation drawings indicating thickness, type, grade, class of metal, and dimensions. Show construction details, reinforcement, anchorage, and installation in relation to the building construction.

PART 26 PRODUCTS

26.1 MATERIALS

Provide exposed fastenings of compatible materials (avoid contact of dissimilar metals). Coordinate color and finish with the material to which fastenings are applied. Submit the manufacturer's certified mill reports which clearly show the applicable ASTM mechanical and chemical requirements together with the actual test results for the supplied materials.

26.1.1 Structural Carbon Steel

Provide in accordance with ASTM A36/A36M.

26.1.2 Structural Tubing

Provide in accordance with ASTM A500/A500M.

26.1.3 Steel Pipe

Provide in accordance with ASTM A53/A53M, Type E or S, Grade B.

26.1.4 Fittings for Steel Pipe

Provide standard malleable iron fittings in accordance with ASTM A47/A47M.

26.1.5 Anchor Bolts

Provide in accordance with ASTM A307. Where exposed, provide anchor bolts of the same material, color, and finish as the metal to which they are applied.

26.1.5.1 Lag Screws and Bolts

Provide in accordance with ASME B18.2.1, type and grade best suited for the purpose.

26.1.5.2 Toggle Bolts

Provide in accordance with ASME B18.2.1.

26.1.5.3 Bolts, Nuts, Studs and Rivets

Provide in accordance with ASME B18.2.2 or ASTM A307.

26.1.5.4 Powder Actuated Fasteners

Follow safety provisions in accordance with ASSE/SAFE A10.3.

26.1.5.5 Screws

Provide in accordance with ASME B18.2.1, ASME B18.6.2, ASME B18.6.3 and ASTM C1513.

26.1.5.6 Washers

Provide plain washers in accordance with ASME B18.22M, ASME B18.21.1. Provide beveled washers for American Standard beams and channels, square or rectangular, tapered in thickness, and smooth.
Provide lock washers in accordance with ASME B18.21.2M, ASME B18.21.1.

26.1.5.7 Welded Headed Shear Studs

Provide in accordance with ASTM A108 or ASTM A29/A29M-12.

26.2 FABRICATION FINISHES

26.2.1 Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication where practicable.
Provide galvanizing in accordance with ASTM A123/A123M, ASTM A153/A153M, ASTM A653/A653M or ASTM A924/A924M, Z275 G90.

26.2.2 Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary for proper installation, unless indicated otherwise.

26.2.3 Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint in accordance with ASTM A780/A780M or by application of stick or thick paste material specifically designed for repair of galvanizing, as approved by Contracting Officer’s Representative. Clean areas to be repaired and remove slag from welds. Heat, with a torch, surfaces to which stick or paste material will be applied. Heat to a temperature sufficient to melt the metals in the stick or paste. Spread molten material uniformly over surfaces to be coated and wipe off excess material.

26.2.4 Shop Cleaning and Painting

26.2.4.1 Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3. Wash cleaned surfaces which become contaminated with rust, dirt, oil, grease, or other contaminants with solvents until thoroughly clean. Steel to be embedded in concrete must be free of dirt and grease prior to embed. Do not paint or galvanize bearing surfaces, including contact surfaces within slip critical joints. Shop coat these surfaces with rust prevention.

26.2.4.2 Pretreatment, Priming and Painting

Apply pre-treatment, primer, and paint in accordance with manufacturer's printed instructions. On surfaces concealed in the finished construction or not accessible for finish painting, apply an additional prime coat to a minimum dry film thickness of 0.03 mm 1.0 mil. Tint additional prime coat with a small amount of tinting pigment.

26.3 BOLLARDS/PIPE GUARDS

Provide 6 inch galvanized and prime coated standard weight steel pipe in accordance with ASTM A53/A53M. Anchor posts in concrete and fill solidly with concrete with minimum compressive strength of 2500 psi.

26.4 MISCELLANEOUS PLATES AND SHAPES

Provide items that do not form a part of the structural steel framework, such as lintels, sill angles miscellaneous mountings and frames. Provide with connections and fasteners or welds.

Provide angles and plates in accordance with ASTM A36/A36M, for embedment as indicated. Galvanize embedded items exposed to the elements in accordance with ASTM A123/A123M.

PART 27 EXECUTION

27.1 GENERAL INSTALLATION REQUIREMENTS

27.2 Install items at locations indicated in accordance with manufacturer's instructions. Verify all field dimensions prior to fabrication. Include materials and parts necessary to complete each assembly, whether indicated or not. Miss-alignment and miss-sizing of holes for fasteners is cause for rejection. Conceal fastenings where practicable. Joints exposed to weather must be watertight.

27.3 WORKMANSHIP

Provide miscellaneous metalwork that is true and accurate in shape, size, and profile. Make angles and lines continuous and straight. Make curves consistent, smooth and unfaceted. Provide continuous welding along the entire area of contact except where tack welding is permitted. Do not tack weld exposed connections. Unless otherwise indicated and approved, provide a smooth finish on exposed surfaces. Provide countersuck rivets where exposed. Provide coped and mitered corner joints aligned flush and without gaps.

27.4 ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage as necessary, whether indicated or not, for fastening miscellaneous metal items securely in place. Include slotted inserts, expansion shields, powder-driven fasteners, toggle bolts (when approved for concrete), through bolts for masonry, headed shear studs, machine and carriage bolts for steel, through bolts, lag bolts, and screws for wood.

Do not use wood plugs. Provide non-ferrous attachments for non-ferrous metal. Provide exposed fastenings of compatible materials (avoid contact of dissimilar metals), that generally match in color and finish the surfaces to which they are applied. Conceal fastenings where practicable. Provide all fasteners flush with the surfaces they fasten, unless indicated otherwise. Test a minimum of 2 bolt, nut, and washer assemblies from each certified mill batch in a tension measuring device at the job site prior to the beginning of bolting start-up.

27.5 BUILT-IN WORK

Where necessary and not otherwise indicated, form built-in metal work for anchorage with concrete or masonry. Provide built-in metal work in ample time for securing in place as the work progresses.

27.6 WELDING

Perform welding, welding inspection, and corrective welding in accordance with AWS D1.1/D1.1M. Use continuous welds on all exposed connections. Grind visible welds smooth in the finished installation. Provide welded headed shear studs in accordance with AWS D1.1/D1.1M, Clause 7, except as otherwise specified. Provide in accordance with the safety requirements of EM 385-1-1.

27.7 DISSIMILAR METALS

Where dissimilar metals are in contact, protect surfaces with a coating in accordance with MPI 79 to prevent galvanic or corrosive action. Where aluminum is in contact with concrete, mortar, masonry, wood, or absorptive materials subject to wetting, protect in accordance with ASTM D1187/D1187M, asphalt-base emulsion. Clean surfaces with metal shavings from installation at the end of each work day.

27.8 PREPARATION

27.8.1 Material Coatings and Surfaces

Remove rust preventive coating just prior to field erection, using a remover approved by the metal manufacturer. Surfaces, when assembled, must be free of rust, grease, dirt and other foreign matter.

27.8.2 Environmental Conditions

Do not clean or paint surfaces when damp or exposed to foggy or rainy weather, when metallic surface temperature is less than minus 5 degrees F above the dew point of the surrounding air, or when surface temperature is below 45 degrees F or over 95 degrees F, unless approved by the Contracting Officer’s Representative. Metal surfaces to be painted must be dry for a minimum of 48 hours prior to the application of primer or paint.

27.9 INSTALLATION OF BOLLARDS/PIPE GUARDS

Set bollards/pipe guards vertically in concrete piers. Fill hollow cores with concrete having a compressive strength of 2,500 psi.

-- End of Section --
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PART 28 GENERAL

28.1 REFERENCES

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.

AMERICAN LUMBER STANDARDS COMMITTEE (ALSC)

ALSC PS 20
(2015) American Softwood Lumber Standard AMERICAN WOOD COUNCIL (AWC)

AWC NDS
(2015) National Design Specification (NDS) for Wood Construction

AWC WFCM
(2012) Wood Frame Construction Manual for One- and Two-Family Dwellings

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

AWPA BOOK
(2015) AWPA Book of Standards

AWPA M2
(2016) Standard for the Inspection of Preservative Treated Wood Products for Industrial Use

AWPA M6
(2013) Brands Used on Preservative Treated Materials

AWPA P18
(2014) Nonpressure Preservatives

AWPA P5
(2015) Standard for Waterborne Preservatives

AWPA U1
(2017) Use Category System: User Specification for Treated Wood

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA E445
(2002) Performance Standards and Qualification Policy for Structural-Use Panels (APA PRP-108)

ASME INTERNATIONAL (ASME)

ASME B18.2.1
(2012; Errata 2013) Square and Hex Bolts and Screws (Inch Series)

ASME B18.2.2
(2015) Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex Flange, and Coupling Nuts (Inch Series)

ASME B18.5.2.1M
(2006; R 2011) Metric Round Head Short Square Neck Bolts

ASME B18.5.2.2M
(1982; R 2010) Metric Round Head Square Neck Bolts

ASME B18.6.1
(2016) Wood Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A153/A153M
(2016) Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A307
(2014; E 2017) Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength

ASTM A653/A653M
(2017) Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM F1667
(2017) Standard Specification for Driven Fasteners:  Nails, Spikes, and Staples 
ASTM F547
(2017) Standard Terminology of Nails for Use with Wood and Wood-Base Materials FM GLOBAL (FM)

FM 4435
(2013) Roof Perimeter Flashing

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC
(2015) International Building Code

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA Rules
(2015) Rules for the Measurement & Inspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules
(2013) Standard Grading Rules for Northeastern Lumber

REDWOOD INSPECTION SERVICE (RIS) OF THE CALIFORNIA REDWOOD ASSOCIATION (CRA)

RIS Grade Use
(1998) Redwood Lumber Grades and Uses

SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

SCMA Spec
(1986; Supple. No. 1, Aug 1993) Standard Specifications for Grades of Southern Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB 1003
(2014) Standard Grading Rules for Southern Pine Lumber

U.S. DEPARTMENT OF COMMERCE (DOC)

DOC/NIST PS56
(1973) Structural Glued Laminated Timber

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-1923
(Rev A; Notice 2) Shield, Expansion (Lag, Machine and Externally Threaded Wedge Bolt Anchors)

CID A-A-1924
(Rev A; Notice 2) Shield, Expansion (Self Drilling Tubular Expansion Shell Bolt Anchors

CID A-A-1925
(Rev A; Notice 2) Shield Expansion (Nail Anchors)

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB 17
(2015) Standard Grading Rules

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA G-5
(2017) Western Lumber Grading Rules

28.2 DELIVERY AND STORAGE

Deliver materials to the site in an undamaged condition.  Store, protect, handle, and install prefabricated structural elements in accordance with manufacturer's instructions and as specified.  Store materials off the ground to provide proper ventilation, with drainage to avoid standing water, and protection against ground moisture and dampness.  Store materials with a moisture barrier at both the ground level and as a cover forming a well ventilated enclosure.  Store wood I-beams and glue-laminated beams and joists on edge.  Adhere to requirements for stacking, lifting, bracing, cutting, notching, and special fastening requirements. Do not use materials that have visible moisture or biological growth.  Remove defective and damaged materials and provide new materials.  Store separated reusable wood waste convenient to cutting station and area of work.

28.3 GRADING AND MARKING

28.3.1 Lumber

Mark each piece of framing and board lumber or each bundle of small pieces of lumber with the grade mark of a recognized association or independent inspection agency.  Such association or agency must be certified by the Board of Review, American Lumber Standards Committee, to grade the species used.  Surfaces that are to be exposed to view must not bear grademarks, stamps, or any type of identifying mark.  Hammer marking will be permitted on timbers when all surfaces will be exposed to view.

28.3.2 Preservative-Treated Lumber and Plywood

The Contractor is responsible for the quality of treated wood products.  Each treated piece must be inspected in accordance with AWPA M2 and permanently marked or branded, by the producer, in accordance with AWPA M6.  

28.4 SIZES AND SURFACING

ALSC PS 20 for dressed sizes of yard and structural lumber.  Lumber must be surfaced four sides.  Size references, unless otherwise specified, are nominal sizes, and actual sizes must be within manufacturing tolerances allowed by the standard under which the product is produced.  Other measurements are IP or SI standard.

28.5 MOISTURE CONTENT

Air-dry or kiln-dry lumber.  Kiln-dry treated lumber after treatment. Maximum moisture content of wood products must be as follows at the time of delivery to the job site:

Framing lumber and board, 19 percent maximum

Materials other than lumber; moisture content must be in accordance with standard under which the product is produced

28.6 PRESERVATIVE TREATMENT
Treat wood products with waterborne wood preservatives conforming to AWPA P5.  Pressure treatment of wood products must conform to the requirements of AWPA BOOK Use Category System Standards U1 and T1.  Pressure-treated wood products must not contain arsenic, chromium, or other agents classified as carcinogenic, probably carcinogenic, or possibly carcinogenic to humans (compounds in Groups 1, 2A, or 2B) by the International Agency for Research on Cancer (IARC), Lyon, France.  Pressure-treated wood products must not exceed the limits of the U.S. EPA's Toxic Characteristic Leaching Procedure (TCLP), and must not be classified as hazardous waste.  In accordance with AWPA U1 provide non-copper preservative treatment such as EL2, PTI or SBX,DOT for products in direct contact with sheet metal.

a. 0.25 pcf intended for above ground use.

b. All wood must be air or kiln dried after treatment.  Specific treatments must be verified by the report of an approved independent inspection agency, or the AWPA Quality Mark on each piece.  Minimize cutting and avoid breathing sawdust.  Brush coat areas that are cut or drilled after treatment with either the same preservative used in the treatment or with a 2 percent copper naphthenate solution.  All lumber and woodwork must be preservative treated.  The following items must be preservative treated:

(1) Nailers, edge strips, crickets, curbs, and cants for roof decks.

28.6.1 New Construction

Use a boron-based preservative conforming to AWPA P18, sodium silicate wood mineralization process, or Ammoniacal Copper Quaternary Compound to treat wood.  Use boron-based preservatives for above-ground applications only.

PART 29 PRODUCTS

29.1 MATERIALS

29.1.1 Virgin Lumber

Lumber fabricated from old growth timber is not permitted.  Avoid companies who buy, sell, or use old growth timber in their operations, when possible.  

29.2 LUMBER

29.2.1 Framing Lumber

Framing lumber such as nailers must be one of the species listed in the table below.  Minimum grade of species must be as listed. Finger-jointed lumber may be used in the same applications as solid lumber of an equivalent species and grade, provided the finger-jointed lumber meets all the requirements of the certification and the quality control programs of the rules writing agency having jurisdiction and all applicable requirements of DOC/NIST PS56.  
	Table of Grades for Framing and Board Lumber

	Grading Rules
	Species
	Framing
	Board Lumber

	SPIB 1003 standard grading rules
	Southern Pine
	All Species:  Standard Light Framing or No. 2 Structural Light Framing (Stud Grade for 2x4 nominal size, 10 feet and shorter)
	No. 2 Boards


29.3 OTHER MATERIALS

29.3.1 Miscellaneous Wood Members

29.3.1.1 Nonstress Graded Members

Members must include nailing strips.  Members must be in accordance with TABLE I for the species used.  Sizes must be 2 inch stock unless otherwise shown:

29.3.1.2 Blocking

Blocking must be standard or number 2 grade.

29.4 ROUGH HARDWARE

Unless otherwise indicated or specified, rough hardware must be of the type and size necessary for the project requirements.  Sizes, types, and spacing of fastenings of manufactured building materials UST be as recommended by the product manufacturer unless otherwise indicated or specified.  Rough hardware exposed to the weather or embedded in or in contact with preservative treated wood, exterior masonry, or concrete walls or slabs must be hot-dip zinc-coated in accordance with ASTM A153/A153M.  Nails and fastenings for woodwork exposed to the weather must be hot-dipped galvanized fasteners as recommended by the treated wood manufacturer.

29.4.1 Bolts, Nuts, Studs, and Rivets

ASME B18.2.1, ASME B18.5.2.1M, ASME B18.5.2.2M and ASME B18.2.2.

29.4.2 Anchor Bolts

ASTM A307, size as indicated, complete with nuts and washers.

29.4.3 Expansion Shields

CID A-A-1923, CID A-A-1924, and CID A-A-1925.  Except as shown otherwise, maximum size of devices must be 3/8 inch.

29.4.4 Lag Screws and Lag Bolts

ASME B18.2.1.

29.4.5 Wood Screws

ASME B18.6.1.

29.4.6 Nails 

ASTM F547, size and type best suited for purpose.  In general, 8-penny or larger nails must be used for nailing through 1 inch thick lumber and for toe nailing 2 inch thick lumber; 16-penny or larger nails must be used for nailing through 2 inch thick lumber.  Nails used with treated lumber and sheathing must be hot-dipped galvanized in accordance with ASTM A153/A153M.  Nailing must be in accordance with the recommended nailing schedule contained in AWC WFCM.  Where detailed nailing requirements are not specified, nail size and spacing must be sufficient to develop an adequate strength for the connection.  The connection's strength must be verified against the nail capacity tables in AWC NDS.  Reasonable judgment backed by experience must ensure that the designed connection will not cause the wood to split.  If a load situation exceeds a reasonable limit for nails, a specialized connector must be used.

29.4.7 Wire Nails

ASTM F1667.

29.4.8 Clip Angles

Steel, 3/16 inch thick, size best suited for intended use; or zinc-coated steel or iron commercial clips designed for connecting wood members.

29.4.9 Metal Framing Anchors

Construct anchors to the configuration shown using hot dip zinc-coated steel conforming to ASTM A653/A653M, G90.  Steel must be not lighter than 18 gage.  Special nails supplied by the manufacturer must be used for all nailing.
PART 30 EXECUTION

30.1 INSTALLATION

Do not install building construction materials that show visual evidence of biological growth.

Conform to AWC WFCM and install in accordance with the National Association of Home Builders (NAHB) Advanced Framing Techniques: Optimum Value Engineering, unless otherwise indicated or specified.  Select lumber sizes to minimize waste.  Fit framing lumber and other rough carpentry, set accurately to the required lines and levels, and secure in place in a rigid manner.  Do not splice framing members between bearing points.  Set joists, rafters, and purlins with their crown edge up.  Frame members for the passage of pipes, conduits, and ducts.  Provide adequate support as appropriate to the application, climate, and modulus of elasticity of the product.  Do not cut or bore structural members for the passage of ducts or pipes without approval.  Reinforce all members damaged by such cutting or boring by means of specially formed and approved sheet metal or bar steel shapes, or remove and provide new, as approved.  Provide as necessary for the proper completion of the work all framing members not indicated or specified. Spiking and nailing not indicated or specified otherwise must be in accordance with the Nailing Schedule contained in ICC IBC; perform bolting in an approved manner. Spikes, nails, and bolts must be drawn up tight.  Use slate or steel shims when leveling joists, beams, and girders on masonry or concrete.  Do not use shimming on wood or metal bearings.  

30.2 MISCELLANEOUS

30.2.1 Wood Roof Nailers, Edge Strips

Provide sizes and configurations indicated or specified and anchored securely to continuous construction.

30.2.1.1 Roof Edge Strips and Nailers

Provide at perimeter of roof, around openings through roof, and where roofs abut walls, curbs, and other vertical surfaces.  Except where indicated otherwise, nailers must be 6 inches wide and the same thickness as the insulation.  Anchor nailers securely to underlying construction.  Anchor perimeter nailers in accordance with FM 4435.  

30.2.2 Wood Blocking

Provide proper sizes and shapes at proper locations for the installation and attachment of wood and other finish materials, fixtures, equipment, and items indicated or specified.
-- End of Section --
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PART 31 GENERAL

31.1 REFERENCES

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.

ASTM INTERNATIONAL (ASTM)

ASTM C1177/C1177M
(2013) Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing

ASTM C1289
(2017) Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board

ASTM E84
(2017) Standard Test Method for Surface Burning Characteristics of Building Materials

FM GLOBAL (FM)

FM 4450
(1989) Approval Standard for Class 1 Insulated Steel Deck Roofs

FM APP GUIDE
(updated on-line) Approval Guide http://www.approvalguide.com/

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC
(2015) International Building Code 
SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS
SCS Global Services (SCS)Indoor Advantage UNDERWRITERS LABORATORIES (UL)

UL 1256
(2002; Reprint Jul 2013) Fire Test of Roof Deck Constructions

UL 2818
(2013) GREENGUARD Certification Program For Chemical Emissions For Building Materials, Finishes And Furnishings

31.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

31.2.1 Shop Drawings

gt. Insulation Board Layout and Attachment

gu. Verification of Existing Conditions
31.2.2 Product Data 
gv. Insulation

gw. Cover Board
gx. Fasteners
31.2.3 Test Reports

gy. Flame Spread Rating
31.2.4 Certificates

gz. Installer Qualifications
31.2.5 Manufacturer's Instructions

ha. Nails and Fasteners

hb. Roof Insulation
31.3 SHOP DRAWINGS

Submit insulation board layout and attachment indicating methods of attachment and spacing, transitions, tapered components, thicknesses of materials, and closure and termination conditions. Show locations of ridges, valleys, crickets, interface with, and slope to, roof drains. Base shop drawings on verified field measurements and include verification of existing conditions.  Show location and spacing of wood nailers required for securing of insulation.

31.4 PRODUCT DATA

Include data for material descriptions, recommendations for product shelf life, requirements for cover board or coatings, and precautions for flammability and toxicity. Include data to verify compatibility of sealants with insulation.

31.5 MANUFACTURER'S INSTRUCTIONS

Include field of roof and perimeter attachment requirements.

Provide a complete description of installation sequencing for each phase of the roofing system. Include weatherproofing procedures.

31.6 QUALITY CONTROL

Provide certification of installer qualifications from the insulation manufacturer confirming the specific installer has the required qualifications for installing the specific roof insulation system(s) indicated.

Provide certificates of compliance for felt materials.
31.7 FM APPROVAL REQUIREMENTS

Provide fastening patterns in accordance with FM 1-120 for insulation on steel decks.

31.8 FIRE PERFORMANCE REQUIREMENTS

31.8.1 Insulation in Roof Systems

Comply with the requirements of ICC IBC. Roof insulation to have a flame spread rating of 75 or less when tested in accordance with ASTM E84. Additional documentation of compliance with flame spread rating is not required when insulation of the type used for this project as part of the specific roof assembly is listed and labeled as FM Class 1 approved. 

31.8.2 Fire Resistance Ratings for Roofs

Provide in accordance with ICC IBC Chapter 7 and Table 721.1(3) Min Protection For Floor and Roof Systems.

31.9 CERTIFICATIONS

Provide products that are third party certified for low Volatile Organic Compounds (VOC) Content in accordance with UL 2818 Greenguard, SCS Scientific Certification Systems Indoor Advantage or approved equal.( http://www.scsglobalservices.com/indoor-air-quality-certification)

31.10 DELIVERY, STORAGE, AND HANDLING

31.10.1 Delivery

Deliver materials to the project site in manufacturer's unopened and undamaged standard commercial containers bearing the following legible information:

a. Name of manufacturer

b. Brand designation

c. Specification number, type, and class, as applicable, where materials are covered by a referenced specification

Deliver materials in sufficient quantity to allow continuity of the work.

31.10.2 Storage and Handling

Store and handle materials in accordance with manufacturer's printed instructions. Protect from damage, exposure to open flame or other ignition sources, wetting, condensation, and moisture absorption. Keep materials wrapped and separated from off-gassing materials (such as drying paints and adhesives). Do not use materials that have visible moisture or biological growth. Store in an enclosed building or trailer that provides a dry, adequately ventilated environment. Replace damaged material with new material.

31.11 ENVIRONMENTAL CONDITIONS

Do not install roof insulation during inclement weather or when air temperature is below 40 degrees F and interior humidity is 45 percent or greater, or when there is visible ice, frost, or moisture on the roof deck.

31.12 PROTECTION

31.12.1 Completed Work

Cover completed work with cover board for the duration of construction. Avoid traffic on completed work particularly when ambient temperature is above 80 degrees F. Replace crushed or damaged insulation prior to roof surface installation.

PART 32 PRODUCTS

32.1 INSULATION

32.1.1 Insulation Types

Provide one, or an assembly of a maximum of three, of the following roof insulation materials. Provide roof insulation that is compatible with attachment methods for the specified insulation and roof membrane.

Polyisocyanurate Board: Provide in accordance with ASTM C1289 REV A Type I, foil faced both sides, except minimum compressive strength of 20 pounds per square inch (psi).

32.1.2 Insulation Thickness

As necessary to provide the thermal resistance (R-value) indicated for average thickness of tapered system.
Base calculation on the R-value for aged insulation. For insulation over steel decks, satisfy both specified R-value and minimum thickness for width of rib opening recommended in insulation manufacturer's published literature.

32.2 COVER BOARD

For use as a cover board for adhesive-applied roofing membrane over roof insulation.

32.2.1 Glass Mat Gypsum Roof Board

ASTM C1177/C1177M, 0 Flame Spread and 0 Smoke Developed when tested in accordance with ASTM E84, 500 psi, Class A, non-combustible, 5/8 inch thick, 4 by 8 feet board size.

32.3 FASTENERS

Provide flush-driven fasteners through flat round or hexagonal steel or plastic plates. Provide zinc-coated steel plates, flat round not less than 1 3/8 inch diameter, hexagonal not less than 28 gage. Provide high-density plastic plates, molded thermoplastic with smooth top surface, reinforcing ribs and not less than 3 inches in diameter. Fully recess fastener head into plastic plate after it is driven. Form plates to prevent dishing.
Do not use bell or cup shaped plates. Provide fasteners in accordance with insulation manufacturer's recommendations for holding power when driven, or a minimum of 534 N120 pounds each in steel deck, whichever is the higher minimum. Provide fasteners for steel or concrete decks in accordance with FM APP GUIDE ( http://www.approvalguide.com/) for Class I roof deck construction, and spaced to withstand uplift pressure of 90 pounds per square foot.

32.3.1 Fasteners for Steel Decks

Approved hardened penetrating fasteners or screws in accordance with FM 4450 and listed in FM APP GUIDE for Class I roof deck construction.
Quantity and placement to withstand a minimum uplift pressure of 90 psf in accordance with FM APP GUIDE.

32.4 WOOD NAILERS

Pressure-preservative treated as specified in Section 06 10 00 ROUGH CARPENTRY.

PART 33 EXECUTION

33.1 EXAMINATION AND PREPARATION

33.1.1 Surface Inspection

Ensure surfaces are clean, smooth, and dry prior to application. Ensure surfaces receiving vapor retarder are free of projections that might puncture the vapor retarder. Check roof deck surfaces, including surfaces sloped to roof drains and outlets, for defects before starting work.

The Contractor must inspect and approve the surfaces immediately before starting installation. Prior to installing vapor retarder, perform the following:

Examine wood decks to ascertain that deck boards have been properly nailed and that exposed nail heads have been set.

Examine steel decks to ensure that panels are properly secured to structural members and to each other and that surfaces of top flanges are flat or slightly convex.

33.1.2 Surface Preparation

Correct defects and inaccuracies in roof deck surface to eliminate poor drainage from hollow or low spots, perform the following:

a. Provide wood nailers of the same thickness as the insulation at eaves, edges, curbs, walls, and roof openings for securing of gravel stops, gutters, and flashing flanges. Space nailers in accordance with approved shop drawings.

b. Cover steel decks with a layer of insulation board of sufficient width to span the width of a deck rib opening, and in accordance with fire safety requirements. Secure with piercing or self-drilling, self-tapping fasteners of quantity and placement in accordance with FM APP GUIDE. Locate insulation joints parallel to ribs of deck on solid bearing surfaces only, not over open ribs.

33.2 INSULATION INSTALLATION

Apply insulation in two layers with staggered joints when total required thickness of insulation exceeds 1/2 inch. Lay insulation so that continuous longitudinal joints are perpendicular to direction of roofing, as specified in Section 07 53 23, and end joints of each course are staggered with those of adjoining courses. When using multiple layers of insulation, provide joints of each succeeding layer that are parallel and offset in both directions with respect to the layer below. Keep insulation 1/2 inch clear of vertical surfaces penetrating and projecting from roof surface

33.2.1 Installation Using Only Mechanical Fasteners

Secure total thickness of insulation with penetrating type fasteners.

33.2.2 Special Precautions for Installation of Foam Insulation 
33.2.2.1 Polyisocyanurate Insulation

Where polyisocyanurate foam board insulation is provided, install 1/2 glass mat gypsum roof board, over top surface of foam board insulation. Stagger joints of insulation with respect to foam board insulation below.

33.3 PROTECTION

33.3.1 Protection of Applied Insulation

Completely cover each day's installation of insulation with finished roofing specified in 07 53 23 on same day. Phased construction is not permitted. Protect open spaces between insulation and parapets or other walls and spaces at curbs, scuttles, and expansion joints, until permanent roofing and flashing are applied. Storing, walking, wheeling, or trucking directly on insulation or on roofed surfaces is not permitted. Provide smooth, clean board or plank walkways, runways, and platforms near supports, as necessary, to distribute weight in accordance with indicated live load limits of roof construction. Protect exposed edges of insulation with cutoffs at the end of each work day or whenever precipitation is imminent. Cutoffs must be two layers of or EPDM membrane set in compatible roof cement. Fill all profile voids in cutoffs to prevent trapping moisture below the membrane. Remove cutoffs when work resumes.

33.3.2 Damaged Work and Materials

Restore work and materials that become damaged during construction to original condition or replace with new materials.

33.4 INSPECTION

Establish and maintain inspection procedures to assure compliance of the installed roof insulation with contract requirements. Remove, replace, correct in an approved manner, any work found not in compliance. Quality control must include, but is not limited to, the following:

a. Observation of environmental conditions; number and skill level of insulation workers; start and end time of work.

b. Verification of certification, listing or label compliance with FM Data Sheets. (https://www.fmglobal.com/fmglobalregistration/Downloads.aspx)

c. Verification of proper storage and handling of insulation materials before, during, and after installation.

d. Inspection of mechanical fasteners; type, number, length, and spacing.  Coordination with other materials, cants, sleepers, and nailing strips.

e. Inspection of insulation joint orientation and laps between layers, joint width and bearing of edges of insulation on deck.

f. Continuation of complete roofing system installation to cover insulation installed same day.
-- End of Section --
SECTION 07 53 23
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PART 34 GENERAL

34.1 REFERENCES

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.

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7
(2017) Minimum Design Loads for Buildings and Other Structures

ASTM INTERNATIONAL (ASTM)

ASTM D4637/D4637M
(2015) EPDM Sheet Used in Single-Ply Roof Membrane

ASTM D4811/D4811M
(2016) Standard Specification for Nonvulcanized (Uncured) Rubber Sheet Used as Roof Flashing

ASTM D6369
(1999; R 2006) Design of Standard Flashing Details for EPDM Roof Membranes

ASTM E108
(2011) Fire Tests of Roof Coverings FM GLOBAL (FM)

FM 4470
(2010) Single-Ply, Polymer-Modified Bitumen Sheet, Built-up Roof (BUR), and Liquid Applied Roof Assemblies for Use in Class 1 and Noncombustible Roof Deck Construction

FM APP GUIDE
(updated on-line) Approval Guide http://www.approvalguide.com/

NATIONAL ROOFING CONTRACTORS ASSOCIATION (NRCA)

NRCA RoofMan
(2017) The NRCA Roofing Manual 
UNDERWRITERS LABORATORIES (UL)

UL 790
(2004; Reprint Jul 2014) Standard Test Methods for Fire Tests of Roof Coverings

UL RMSD
(2012) Roofing Materials and Systems Directory

34.2 DESCRIPTION OF ROOF MEMBRANE SYSTEM

Fully adhered EPDM roof membrane system applied over insulation and cover board substrate.

34.3 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

34.3.1 Shop Drawings 
hc. Roof Plan Drawing

hd. Wind Load Calculations 
he. Boundaries of Enhanced Perimeter

hf. Corner Attachments of Roof System Components 
hg. Location of Perimeter Half-Sheets

hh. Spacing of Perimeter, Corner, and Infield Fasteners Slopes and Drain Locations

34.3.2 Product Data

hi. Cement

hj. EPDM Sheet

hk. Seam Tape 
hl. Bonding Adhesive

hm. Lap Splice Adhesive

hn. Water Cutoff Mastic/Water Block

ho. Lap Cleaner, Lap Sealant, and Edge Treatment 
hp. Flashings

hq. Flashing Accessories 
hr. Flashing Tape 
hs. Fasteners and Plates

ht. Roof Insulation

hu. Pre-Manufactured Accessories

hv. Warranty Certificate
Submit all data required together with requirements of this section. Include a written acceptance by the roof membrane manufacturer of the insulation and other products and accessories to be provided. List products in the applicable wind uplift and fire rating classification listings, unless approved otherwise by the Contracting Officer.

34.3.3 Design Data

hw. Wind Uplift Calculations

Engineering calculations validating the wind resistance of roof system.

34.3.4 Certificates

hx. Qualification of Manufacturer

Certify that the manufacturer of the roof membrane meets requirements specified under paragraph entitled "Qualification of Manufacturer."

hy. Qualification of Applicator

Certify that the applicator meets requirements specified under paragraph entitled "Qualification of Applicator."

hz. Wind Uplift Resistance classification, as applicable 
ia. Fire Resistance classification

Submit the roof system assembly wind uplift and fire rating classification listings.

34.3.5 Manufacturer's Instructions

ib. Application

ic. Application Method; including pattern and frequency of mechanical attachments required in the field of roof, corners, and perimeters to provide for the specified wind resistance

id. Membrane Flashing

ie. Seam Tape

if. Tape Seams / Lap Splices Adhesive Seams / Lap Splices Perimeter Attachment

ig. Primer Fasteners

ih. Pre-Manufactured Accessories

ii. Cold Weather Installation
ij. Manufacturer’s Inspection Report

Include detailed application instructions and standard manufacturer drawings altered as required by these specifications. Explicitly identify in writing, differences between manufacturer's printed instructions and the specified requirements.

34.3.6 Closeout Submittals Warranty

ik. Information Card

il. Instructions to Government Personnel

im. Include copies of Safety Data Sheets (SDS) for maintenance/repair materials.

34.3.7 Shop Drawings

Roof plan drawing depicting wind load calculations and boundaries of enhanced perimeter and corner attachments of roof system components, location of perimeter half-sheets, spacing of perimeter, corner, and infield fasteners, as applicable. The drawing must reflect the project roof plan of each roof level and conditions indicated. Provide all slopes and drain locations.

34.4 QUALITY ASSURANCE

34.4.1 Qualification of Manufacturer

EPDM sheet roofing membrane manufacturer must have at least 5 years experience in manufacturing EPDM roofing products.

34.4.2 Qualification of Applicator

Roofing system applicator must be approved, authorized, or licensed in writing by the roof membrane manufacturer and must have a minimum of three  years experience as an approved, authorized, or licensed applicator with that manufacturer and be approved at a level capable of providing the specified warranty. The applicator must supply the names, locations and client contact information of 5 projects of similar size and scope that the applicator has constructed using the manufacturer's roofing products submitted for this project within the previous three years.

34.4.3 Fire Resistance

Complete roof covering assembly must:

a. Be Class A rated in accordance with ASTM E108, FM 4470, or UL 790; and

b. Be listed as part of Fire-Classified roof deck construction in the UL RMSD or Class I roof deck construction in the FM APP GUIDE.

FM or UL approved components of the roof covering assembly must bear the appropriate FM or UL label.

34.4.4 Wind Uplift Resistance

The complete roof system assembly shall be rated and installed to resist wind loads indicated and validated by uplift resistance testing in accordance with Factory Mutual (FM) test procedures. Do not install non-rated systems except as approved by the Contracting Officer. Submit licensed engineer's wind uplift calculations and substantiating data to validate any non-rated roof system. Base wind uplift measurements based on a design wind speed of 132 mph in accordance with ASCE 7 and/or other applicable building code requirements

34.4.5 Preroofing Conference

After approval of submittals and before performing roofing and insulation system installation work, hold a preroofing conference to review the following:

Drawings, specifications and submittals related to the roof work;

Roof system components installation;

Procedure for the roof manufacturer's technical representative's onsite inspection and acceptance of the roofing substrate, the name of the manufacturer's technical representatives, the frequency of the onsite visits, distribution of copies of the inspection reports from the manufacturer's technical representative;

Contractor's plan for coordination of the work of the various trades involved in providing the roofing system and other components secured to the roofing; and

Quality control plan for the roof system installation;

Safety requirements.

Coordinate pre-roofing conference scheduling with the Contracting Officer’s Representative. The conference must be attended by the Contractor, the Contracting Officer’s Representative's, personnel directly responsible for the installation of roofing and insulation, flashing and sheet metal work, other trades interfacing with the roof work, and representative of the roofing materials manufacturer. Before beginning roofing work, provide a copy of meeting notes and action items to all attending parties. Note action items requiring resolution prior to start of roof work.

34.5 DELIVERY, STORAGE, AND HANDLING

34.5.1 Delivery

Deliver materials in their original, unopened containers or wrappings with labels intact and legible. Where materials are covered by a referenced specification number, the labels must bear the specification number, type, class, and shelf life expiration date where applicable. Deliver materials in sufficient quantity to allow continuity of work.

34.5.2 Storage

Store and protect materials from damage and weather in accordance with manufacturer's printed instructions, except as specified otherwise. Keep materials clean and dry. Store and maintain adhesives, sealants, primers and other liquid materials above 60 degrees F. Insulated hot boxes or other enclosed warming devices must be required in cold weather. Mark and remove damaged materials from the site. Use pallets to support and canvas tarpaulins to completely cover material materials stored outdoors. Do not use polyethylene as a covering. Locate materials temporarily stored on the roof in approved areas, and distribute the load to stay within the live load limits of the roof construction. Remove unused materials from the roof at the end of each days work.

34.5.3 Handling

Prevent damage to edges and ends of roll materials. Do not install damaged materials in the work. Select and operate material handling equipment so as not to damage materials or applied roofing. Do not use materials contaminated by exposure or moisture. Remove contaminated materials from the site. When hazardous materials are involved, adhere to the special precautions of the manufacturer. Adhesives may contain petroleum distillates and may be extremely flammable; prevent personnel from breathing vapors, and do not use near sparks or open flame.

34.6 ENVIRONMENTAL REQUIREMENTS

Do not install EPDM sheet roofing during high winds or inclement weather, or when there is ice, frost, moisture, or visible dampness on the substrate surface, or when condensation develops on surfaces during application. Unless recommended otherwise by the EPDM sheet manufacturer and approved by the Contracting Officer, do not install EPDM sheet when air temperature is below   40 degrees F or within 5 degrees F of the dewpoint. Follow manufacturer's printed instructions for installation during cold weather conditions.

34.7 SEQUENCING

Coordinate the work with other trades to ensure that components which are to be secured to or stripped into the roofing system are available and that permanent flashing and counterflashing are installed as the work progresses. Ensure temporary protection measures are in place to preclude moisture intrusion or damage to installed materials. Application of roofing must immediately follow application of insulation as a continuous operation. Coordinate roofing operations with insulation work so that all roof insulation applied each day is covered with roof membrane installation the same day.

34.8 WARRANTY

Provide roof system material and workmanship warranties meeting specified requirements. Provide revision or amendment to standard membrane manufacturer warranty as required to comply with the specified requirements. Minimum manufacturer warranty shall have no dollar limit, cover full system water-tightness, and shall have a minimum duration of 20 years.

34.8.1 Roof Membrane Manufacturer Warranty

Furnish the roof membrane manufacturer's 20 year no dollar limit roof system materials and installation workmanship warranty, including flashing, insulation, and accessories necessary for a watertight roof system construction. The warranty must run directly to the Government and commence at time of Government's acceptance of the roof work. The warranty must state that:

If within the warranty period the roof system, as installed for its intended use in the normal climatic and environmental conditions of the facility, becomes non-watertight, shows evidence of moisture intrusion within the assembly, splits, tears, cracks, delaminates, separates at the seams, shrinks to the point of bridging or tenting membrane at transitions, or shows evidence of excessive weathering due to defective materials or installation workmanship, the repair or replacement of the defective and damaged materials of the roof system assembly and correction of defective workmanship must be the responsibility of the roof membrane manufacturer. The roof membrane manufacturer is responsible for all costs associated with the repair or replacement work.

When the manufacturer or his approved applicator fail to perform the repairs within 72 hours of notification, emergency temporary repairs performed by others does not void the warranty.

34.8.2 Roofing System Installer Warranty

The roof system installer must warrant for a period of two years that the roof system, as installed, is free from defects in installation workmanship, to include the roof membrane, flashing, insulation, accessories, attachments, and sheet metal installation integral to a complete watertight roof system assembly. Write the warranty directly to the Government. The roof system installer is responsible for correction of defective workmanship and replacement of damaged or affected materials. The roof system installer is responsible for all costs associated with the repair or replacement work.

34.8.3 Continuance of Warranty

Approve repair or replacement work that becomes necessary within the warranty period and accomplish in a manner so as to restore the integrity of the roof system assembly and validity of the roof membrane manufacturer warranty for the remainder of the manufacturer warranty period.

34.9 CONFORMANCE AND COMPATIBILITY

The entire roofing and flashing system must be in accordance with specified and indicated requirements, including fire and wind resistance requirements. Work not specifically addressed and any deviation from specified requirements must be in general accordance with recommendations of the NRCA RoofMan, membrane manufacturer published recommendations and details, ASTM D6369, and compatible with surrounding components and construction. Submit any deviation from specified or indicated requirements to the Contracting Officer for approval prior to installation.

PART 35 PRODUCTS
35.1 MATERIALS

Coordinate with other specification sections related to the roof work. Furnish a combination of specified materials that comprise a roof system acceptable to the roof membrane manufacturer and meeting specified requirements. Protect materials provided from defects and make suitable for the service and climatic conditions of the installation.

35.1.1 EPDM Sheet

Ethylene Propylene Diene Terpolymer (EPDM), ASTM D4637/D4637M, Type I, non-reinforced, 0.090 inch nominal thickness for fully adhered application.
The minimum thickness must not be less than minus 10 percent of the specified thickness value. EPDM membrane thickness specified is exclusive of backing material on the EPDM membrane. Principal polymer used in manufacture of the membrane sheet must be greater than 95 percent EPDM. Width and length of sheet must be maximum width attainable as recommended by the manufacturer to minimize field formed seams in the field of the roof.

35.1.2 Seam Tape

Double-sided synthetic rubber tape, minimum 0.03 inch thick, minimum 3 inch wide.
The roof membrane manufacturer must supply seam tape recommended by the manufacturer's printed data for forming watertight bond of EPDM sheet materials to each other for the application specified and conditions encountered. 6 inch wide tape is required for seam seals along lines of mechanical attachment of membrane.

35.1.3 Lap Splice Adhesive

Low volatile organic compound (VOC) synthetic rubber adhesive as supplied by roof membrane manufacturer and recommended by the manufacturer's printed data for forming watertight bond of EPDM sheet membrane materials to each other in areas of membrane flashing. Do not use splice adhesive to form membrane seams in field of roof or at standard base flashing conditions.

35.1.4 Bonding Adhesive

Low volatile organic compound (VOC) adhesive as supplied by roof membrane manufacturer and recommended by the manufacturer's printed data for bonding EPDM membrane materials to insulation, wood, metal, concrete or other substrate materials. Do not use bonding adhesive to bond membrane materials to each other.

35.1.5 Lap Cleaner, Lap Sealant, and Edge Treatment

As supplied by the roof membrane manufacturer and recommended by the manufacturer's printed data.

35.1.6 Water Cutoff Mastic/Water Block

As supplied by the roof membrane manufacturer and recommended by the manufacturer's printed data.

35.1.7 Membrane Flashings and Flashing Accessories

Membrane flashing, including self-adhering membrane flashing, perimeter flashing, flashing around roof penetrations, and prefabricated pipe seals, must be minimum 0.045 inch minimum cured EPDM, as recommended by the roof membrane manufacturer or minimum 0.055 inch thick uncured EPDM sheet in compliance with ASTM D4811/D4811M, Type I. Use cured EPDM membrane to the maximum extent recommended by the roof membrane manufacturer. Limit uncured flashing material to reinforcing inside and outside corners and angle changes in plane of membrane, and to flash scuppers, pourable sealer pockets, and other formed penetrations or unusually shaped conditions as recommended by the roof membrane manufacturer where the use of cured material is impractical.

35.1.7.1 Flashing Tape

EPDM-backed synthetic rubber tape, minimum 6 inch wide as supplied by the roof membrane manufacturer and recommended by the manufacturer's printed data.

35.1.8 Pre-Manufactured Accessories

Pre-manufactured accessories must be manufacturer's standard for intended purpose, compatible with the membrane roof system and approved for use by the roof membrane manufacturer.

35.1.9 Roof Insulation Below EPDM Sheet

Insulation system and facer material must be compatible with membrane application specified and as approved by the roof membrane manufacturer.

35.1.10 Wood Products

Do not allow fire retardant treated materials be in contact with EPDM membrane or EPDM accessory products, unless approved by the membrane manufacturer and the Contracting Officer.

35.1.11 Membrane Liner

EPDM membrane liner conforming to ASTM D4637/D4637M, or other waterproof membrane liner material as approved by the roof membrane manufacturer and the Contracting Officer.

35.2 FLASHING CEMENT

Provide a self-vulcanizing butyl compound flashing cement for splicing laps and for flashings workable at minus 20 degrees F. Obtain a recommendation for such flashing cement from the roofing membrane manufacturer.

PART 36 EXECUTION

36.1 EXAMINATION

Ensure that the following conditions exist prior to application of the roofing materials:

a. Perimeter walls, and roof penetrating components are in place.

b. Surfaces are rigid, clean, dry, smooth, and free from cracks, holes, and sharp changes in elevation.

c. The plane of the substrate does not vary more than 1/4 inch within an area 10 by 10 feet when checked with a 10 foot straight edge placed anywhere on the substrate.

d. Substrate is sloped to provide positive drainage.

e. Walls and vertical surfaces are constructed to receive counterflashing, and will permit mechanical fastening of the base flashing materials.

f. Treated wood nailers are in place on non-nailable surfaces, to permit nailing of base flashing at minimum height of 8 inch above finished roofing surface.

g. Pressure-preservative treated wood nailers are fastened in place at eaves, gable ends, openings, and intersections with vertical surfaces for securing of membrane, edging strips, attachment flanges of sheet metal, and roof fixtures. Surface-applied nailers are the same thickness as the roof insulation.

h. Avoid contact of EPDM materials with fire retardant treated wood, except as approved by the roof membrane manufacturer and Contracting Officer.

i. Exposed nail heads in wood substrates are properly set. Warped and split boards have been replaced. There are no cracks or end joints 1/4 inch in width or greater.

j. Insulation boards are installed smoothly and evenly, and are not broken, cracked, or curled. There are no gaps in insulation board joints exceeding 6 mm 1/4 inch in width. Insulation is being roofed over on the same day the insulation is installed.

36.2 APPLICATION

Apply entire EPDM sheet utilizing fully adhered application method. Apply roofing materials as specified herein unless approved otherwise by the Contracting Officer.

36.2.1 Special Precautions

Do not dilute coatings or sealants unless specifically recommended by the materials manufacturer's printed application instructions. Do not thin liquid materials with cleaners used for cleaning EPDM sheet.

Keep liquids in airtight containers, and keep containers closed except when removing materials.

Use liquid components, including adhesives, within their shelf life period. Store adhesives at 60 to 80 degrees F prior to use.
Avoid excessive adhesive application and adhesive spills, as they can be destructive to some elastomeric sheets and insulations; follow adhesive manufacturer's printed application instructions. Mix and use liquid components in accordance with label directions and manufacturer's printed instructions.

Provide clean, dry cloths or pads for applying membrane cleaners and cleaning of membrane

Do not use heat guns or open flame to expedite drying of adhesives or primers.

Require workmen and others who walk on the membrane to wear clean, soft-soled shoes to avoid damage to roofing materials.

Do not use equipment with sharp edges which could puncture the EPDM sheet.

Shut down air intakes and any related mechanical systems and seal open vents and air intakes when applying solvent-based materials in the area of the opening or intake. Coordinate shutdowns with the Contracting Officer’s Representative.

36.2.2 EPDM Sheet Roofing

Provide a watertight roof membrane sheet free of contaminants and defects that might affect serviceability. Provide a uniform, straight, and flat edge.
Unroll EPDM sheet roofing in position without stretching membrane. Inspect for holes. Remove sections of EPDM sheet roofing that are damaged. Allow sheets to relax minimum 30 minutes before seaming. Lap sheets as specified, to shed water, and as recommended by the roof membrane manufacturer's published installation instructions for the application required but not less than 3 inch in any case.

36.2.3 Application Method

36.2.3.1 Fully Adhered Membrane Application

Layout membrane and side lap adjoining sheets in accordance with membrane manufacturer's printed installation instructions. Allow for sufficient membrane to form proper membrane terminations. Remove dusting agents and dirt from membrane and substrate areas where bonding adhesives are to be applied. Apply specified adhesive evenly and continuously to substrate and underside of sheets at rates recommended by the roof membrane manufacturer's printed application instructions. When adhesive is spray applied, roll with a paint roller to ensure proper contact and coverage. Do not apply bonding adhesive to surfaces of membrane in seam or lap areas. Allow adhesive to flash off or dry to consistency prescribed by manufacturer before adhering sheets to the substrate. Roll each sheet into adhesive slowly and evenly to avoid wrinkles; broom or roll the membrane to remove air pockets and fish mouths and to ensure full, continuous bonding of sheet to substrate. Form field lap splices or seams as specified. Check all seams and ensure full lap seal. Apply lap sealant to all adhesive formed seams and all cut edges of reinforced membrane materials.

36.2.4 Tape Seams / Lap Splices

Field form seams, or lap splices, with seam tape in accordance with membrane manufacturer's printed instructions and as specified. Clean and prime mating surfaces in the seam area. After primer has dried or set in accordance with membrane manufacturer's instructions, apply seam tape to bottom membrane and roll with a 3 inch to 4 inch wide smooth silicone or steel hand roller, or other manufacturer approved rolling device, to ensure full contact and adhesion of tape to bottom membrane. Tape end laps must be minimum 1 inch. Roll top membrane into position to check for proper overlap and alignment. Remove release paper from top of seam tape and form seam splice. Ensure top membrane contact with seam tape as release paper is removed. Roll the closed seam with a smooth silicone or steel hand roller, rolling first across the width of the seam then along the entire length, being careful not to damage the membrane. Apply minimum 9 inch long strip of membrane-backed flashing tape over T-intersections of roof membrane. Roll tape to ensure full adhesion and seal over T-joint.

36.2.5 Adhesive Seams / Lap Splices

Use only field-applied adhesive formed seams in flashing areas where approved by the membrane manufacturer and the Contracting Officer. Do not use adhesive formed seams for field of roof membrane seaming. Thoroughly and completely clean mating surfaces of materials throughout the lap area. Remove all dirt, dust, and contaminants and allow to dry.

Apply primer as recommended by the membrane manufacturer. Apply splice adhesive with a 3 inch to 4 inch wide, 1/2 inch thick, solvent-resistant brush in a smooth, even coat with long brush strokes. Bleed out brush marks. Do not apply adhesive in a circular motion. Simultaneously apply adhesive to both mating surfaces in an approximate 0.025 to 0.030 inch wet film thickness, or other thickness as recommended by the roof membrane manufacturer's printed instructions.

Allow the splice adhesive to set-up in accordance with membrane manufacturer's printed instructions. Perform manufacturer recommended field check to test for adhesive readiness prior to closing seam. Apply a 1/8 inch to 1/4 inch bead of in-seam sealant approximately 1/2 inch from the inside edge of the lower membrane sheet prior to closing the seam. Ensure the in-seam sealant does not extend onto the splice adhesive. Maintain the full adhered seam width required. Roll the top membrane onto the mating surface. Roll the seam area with a 2 inch to 3 inch wide, smooth silicone or steel hand roller. A minimum of 2 hours after joining sheets and when the lap edge is dry, clean the lap edge with membrane manufacturer's recommended cleaner and apply a 1/4 inch to 3/8 inch bead of lap sealant centered on the seam edge. With a feathering tool, immediately feather the lap sealant to completely cover the splice edge, leaving a mound of sealant over the seam edge. Apply lap sealant to all adhesive formed seams.

36.2.6 Perimeter Attachment

Adhesive bond or mechanically secure roof membrane sheet at roof perimeter in a manner to comply with wind resistance requirements and in accordance with membrane manufacturer's printed application instructions. When adhesively bonding a mechanically fastened system in perimeter areas, the perimeter boundary of the adhesive bond must be the same as the boundary required for additional perimeter mechanical fastening to meet wind resistance requirements.

36.2.7 Securement at Base Tie-In Conditions

Mechanically fasten the roof membrane at penetrations, at base of curbs and walls, and at all locations where the membrane turns and angle greater than 4 degrees (1:12). Space fasteners a maximum of 12 inch on center, except where more frequent attachment is required to meet specified wind resistance or where recommended by the roof membrane manufacturer.
Flash over fasteners with a fully adhered layer of material as recommended by the roof membrane manufacturer's printed data.

36.3 FLASHINGS

36.3.1 General

Provide flashings in the angles formed at walls and other vertical surfaces and where required to make the work watertight, except where metal flashings are indicated.

Provide a one-ply flashing membrane, as specified for the system used, and install immediately after the roofing membrane is placed and prior to finish coating where a finish coating is required. Flashings must be stepped where vertical surfaces abut sloped roof surfaces. Provide sheet metal reglet in which sheet metal cap flashings are installed of not more than 16 inch nor less than 8 inch above the roofing surfaces. Exposed joints and end laps of flashing membrane must be made and sealed in the manner required for roofing membrane.

36.3.2 Membrane Flashing

Install flashing and flashing accessories as the roof membrane is installed. Apply flashing to cleaned surfaces and as recommended by the roof membrane manufacturer and as specified. Utilize cured EPDM membrane flashing and prefabricated accessory flashings to the maximum extent recommended by the roof membrane manufacturer. Limit uncured flashing material to reinforcing inside and outside corners and angle changes in plane of membrane, and to flashing scuppers, pourable sealer pockets, and other formed penetrations or unusually shaped conditions as recommended by the roof membrane manufacturer where the use of cured material is impractical. Extend base flashing not less than 8 inch above roofing surface and as necessary to provide for seaming overlap on roof membrane as recommended by the roof membrane manufacturer.

Seal flashing membrane for a minimum of 3 inch on each side of fastening device used to anchor roof membrane to nailers. Completely adhere flashing sheets in place. Seam flashing membrane in the same manner as roof membrane, except as otherwise recommended by the membrane manufacturer's printed instructions and approved by the Contracting Officer. Reinforce all corners and angle transitions by applying uncured membrane to the area in accordance with roof membrane manufacturer recommendations. Mechanically fasten top edge of base flashing with manufacturer recommended termination bar fastened at maximum 12 inch on center. Install sheet metal flashing over the termination bar in the completed work. Mechanically fasten top edge of base flashing for all other terminations in a manner recommended by the roof membrane manufacturer. Apply membrane liner over top of exposed nailers and blocking and to overlap top edge of base flashing installation at curbs and as otherwise indicated to serve as waterproof lining under sheet metal flashing components.

36.4 PRE-FABRICATED CURBS

Securely anchor prefabricated curbs to nailer or other base substrate and flashed with EPDM membrane flashing materials.

36.4.1 Set-On Accessories

Where pipe or conduit blocking, supports and similar roof accessories, or isolated paver block, are set on the membrane, adhere reinforced membrane or walkpad material, as recommended by the roof membrane manufacturer, to bottom of accessories prior to setting on roofing membrane. Specific method of installing set-on accessories must permit normal movement due to expansion, contraction, vibration, and similar occurrences without damaging roofing membrane. Do not mechanically secure set-on accessories through roofing membrane into roof deck substrate.

36.4.2 Lightning Protection

Flash lightning protection system components or attach to the roof membrane in a manner acceptable to the roof membrane manufacturer.

36.5 CORRECTION OF DEFICIENCIES

Where any form of deficiency is found, additional measures must be taken as deemed necessary by the Contracting Officer to determine the extent of the deficiency and corrective actions must be as directed by the Contracting Officer.

36.6 CLEAN UP

Remove debris, scraps, containers and other rubbish and trash resulting from installation of the roofing system from job site each day.

36.7 PROTECTION OF APPLIED ROOFING

At the end of the day's work and when precipitation is imminent, protect applied membrane roofing system from water intrusion.

36.7.1 Water Cutoffs

Straighten insulation line using loose-laid cut insulation sheets and seal the terminated edge of the roof membrane system in an effective manner. Seal off flutes in metal decking along the cutoff edge. Remove the water cut-offs to expose the insulation when resuming work, and remove the insulation sheets used for fill-in.

36.7.2 Temporary Flashing for Permanent Roofing

Provide temporary flashing at drains, curbs, walls and other penetrations and terminations of roofing sheets until permanent flashings can be applied. Remove temporary flashing before applying permanent flashing.

36.7.3 Temporary Walkways, Runways, and Platforms

Do not permit storing, walking, wheeling, and trucking directly on applied roofing materials. Provide temporary walkways, runways, and platforms of smooth clean boards, mats or planks as necessary to avoid damage to applied roofing materials, and to distribute weight to conform to live load limits of roof construction. Use rubber-tired equipment for roofing work.

36.8 FIELD QUALITY CONTROL

36.8.1 Construction Monitoring

During progress of the roof work, Contractor must make visual inspections as necessary to ensure compliance with specified parameters. Additionally, verify the following:

a. Equipment is in working order. Metering devices are accurate.

b. Materials are not installed in adverse weather conditions.

c. Substrates are in acceptable condition, in compliance with specification, prior to application of subsequent materials.

d. Nailers and blocking are provided where and as needed.

e. Insulation substrate is smooth, properly secured to its substrate, and without excessive gaps prior to membrane application.

f. The proper number, type, and spacing of fasteners are installed.

g. Materials comply with the specified requirements.

h. All materials are properly stored, handled and protected from moisture or other damages. Liquid components are properly mixed prior to application.

i. Membrane is allowed to relax prior to seaming. Adhesives are applied uniformly to both mating surfaces and checked for proper set prior to bonding mating materials. Mechanical attachments are spaced as required, including additional fastening of membrane in corner and perimeter areas as required.

j. Membrane is properly overlapped.

k. Membrane seaming is as specified and seams are hand rolled to ensure full adhesion and bond width. In-seam sealant is applied when adhesive seams are used in the field of the roof. All seams are checked at the end of each work day.

l. Applied membrane is inspected and repaired as necessary prior to ballast installation.

m. Membrane is fully adhered without ridges, wrinkles, kinks, fishmouths.

n. Installer adheres to specified and detailed application parameters.

o. Associated flashings and sheet metal are installed in a timely manner in accord with the specified requirements.

p. Temporary protection measures are in place at the end of each work shift.

36.8.2 Manufacturer's Inspection

Manufacturer's technical representative must visit the site a minimum of once during the installation for purposes of reviewing materials installation practices and adequacy of work in place. After each inspection, submit a report signed by the manufacturer's technical representative to the Contracting Officer’s Representative within 3 working days. Note overall quality of work, deficiencies and any other concerns, and recommended corrective action.

36.9 INSTRUCTIONS TO GOVERNMENT PERSONNEL

Furnish written and verbal instructions on proper maintenance procedures to designated Government personnel. Furnish instructions by a competent representative of the roof membrane manufacturer and include a minimum of 4 hours on maintenance and emergency repair of the membrane. Include a demonstration of membrane repair, and give sources of required special tools. Furnish information on safety requirements during maintenance and emergency repair operations.

36.10 INFORMATION CARD

For each roof, furnish a typewritten information card for facility records and a photoengraved 0.032 inch thick aluminum card for exterior display. Card must be 8-1/2 by 11 inch minimum. Information card must identify facility name and number; location; contract number; approximate roof area; detailed roof system description, including deck type, membrane, number of plies, method of application, manufacturer, insulation and cover board system and thickness; presence of tapered insulation for primary drainage, presence of vapor retarder; date of completion; installing contractor identification and contact information; membrane manufacturer warranty expiration, warranty reference number, and contact information. Install card at roof top or access location as directed by the Contracting Officer’s Representative and provide a paper copy to the Contracting Officer – Submittal.

-- End of Section --
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PART 37 GENERAL

37.1 REFERENCES

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.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.2/D1.2M
(2014) Structural Welding Code - Aluminum ASTM INTERNATIONAL (ASTM)

ASTM A480/A480M
(2017) Standard Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet, and Strip

ASTM A653/A653M
(2017) Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM B32
(2008; R 2014) Standard Specification for Solder Metal

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION (SMACNA)

SMACNA 1793
(2012) Architectural Sheet Metal Manual, 7th Edition

SINGLE PLY ROOFING INDUSTRY (SPRI)

ANSI/SPRI RD-1
(2014) Performance Standard for Retrofit Drains

37.2 GENERAL REQUIREMENTS

Finished sheet metal assemblies must form a weathertight enclosure without waves, warps, buckles, fastening stresses or distortion, while allowing for expansion and contraction without damage to the system. The sheet metal installer is responsible for cutting, fitting, drilling, and other operations in connection with sheet metal modifications required to accommodate the work of other trades. Coordinate installation of sheet metal items used in conjunction with roofing with roofing work to permit continuous, uninterrupted roofing operations.

37.3 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

37.3.1 Shop Drawings

in. Exposed Sheet Metal Coverings

io. Gutters

ip. Downspouts 

iq. Gravel Stops and Fasciae 

ir. Drip Edges 

37.3.2 Samples

is. Finish Samples 

37.3.3 Manufacturer's Instructions

it. Instructions for Installation 

37.4 MISCELLANEOUS REQUIREMENTS

37.4.1 Product Data

Indicate thicknesses, dimensions, fastenings, anchoring methods, expansion joints, and other provisions necessary for thermal expansion and contraction. Scaled manufacturer's catalog data may be submitted for factory fabricated items.

37.4.2 Finish Samples

Submit two color charts and two finish sample chips from manufacturer's standard color and finish options for each type of finish indicated.

37.4.3 Operation and Maintenance Data

Submit detailed instructions for installation and quality control during installation, cleaning and maintenance, for each type of assembly indicated.

37.5 DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment. Uncrate and inspect materials for damage, dampness, and wet-storage stains upon delivery to the job site. Remove from the site and replace damaged materials that cannot be restored to like-new condition. Handle sheet metal items to avoid damage to surfaces, edges, and ends. Store materials in dry, weather-tight, ventilated areas until installation.

PART 38 PRODUCTS

38.1 MATERIALS

Do not use lead, lead-coated metal, or galvanized steel. Use any metal listed by SMACNA 1793 for a particular item, unless otherwise indicated. Provide materials, thicknesses, and configurations in accordance with SMACNA 1793 for each material. Different items need not be of the same metal, except that contact between dissimilar metals must be avoided.

Furnish sheet metal items in 8 to 10 foot lengths. Single pieces less than 8 feet long may be used to connect to factory-fabricated inside and outside corners, and at ends of runs. Factory fabricate corner pieces with minimum 12 inch legs. Provide accessories and other items essential to complete the sheet metal 

installation. Provide accessories made of the same or compatible materials as the items to which they are applied. Fabricate sheet metal items of the materials specified below and to the gage, thickness, or weight shown in Table I at the end of this section. Provide sheet metal items with mill finish unless specified otherwise. Where more than one material is listed for a particular item in Table I, each is acceptable and may be used, except as follows:

38.1.1 Exposed Sheet Metal Items

Must be of the same material. Consider the following as exposed sheet metal: gutters, including hangers; downspouts; gravel stops and fasciae; eave flashings and related accessories.

Steel Sheet, Zinc-Coated (Galvanized)

Provide in accordance with ASTM A653/A653M.

38.1.2 Finishes

Provide exposed exterior sheet metal with a baked on, factory applied color coating of polyvinylidene fluoride (PVF2) or approved equal fluorocarbon coating. Dry film thickness of coatings must be 0.8 to 1.3 mils. Color to be selected from manufacturer's standard dark bronze color. Field applications of color coatings are prohibited and will be rejected.

38.1.3 Solder

Provide in accordance with ASTM B32, 95-5 tin-antimony.

38.1.4 Fasteners

Use the same metal as, or a metal compatible with the item fastened. Use stainless steel fasteners to fasten. Confirm compatibility of fasteners and items to be fastened to avoid galvanic corrosion due to dissimilar materials.
PART 39 EXECUTION

39.1 INSTALLATION

39.1.1 Gravel Stops and Fasciae

Prefabricate in the shapes and sizes indicated and in lengths not less than 8 feet. Extend flange at least 4 inches onto roofing. Provide prefabricated, mitered corners internal and external corners. Install gravel stops and fasciae after all plies of the roofing membrane have been applied, but before the flood coat of bitumen is applied. Prime roof flange of gravel stops and fasciae on both sides with an asphalt primer. After primer has dried, set flange on roofing membrane and strip-in. Nail flange securely to wood nailer with large-head, barbed-shank roofing nails 1.5 inch long spaced not more than 3 inches on center, in two staggered rows.

39.1.1.1 Edge Strip

Hook the lower edge of fasciae at least 3/4 inch over a continuous strip of the same material bent outward at an angle not more than 45 degrees to form a drip. Nail hook strip to a wood nailer at 6 inches maximum on center. Where fastening is made to concrete or masonry, use screws spaced 12 inches on center driven in expansion shields set in the concrete or masonry. Where horizontal wood nailers are slotted to provide for insulation venting, install strips to prevent obstruction of vent slots. Where necessary, install strips over 1/16 inch thick compatible spacer or washers.

39.1.1.2 Joints

Leave open the section ends of gravel stops and fasciae 1/4 inch and backed with a formed flashing plate, mechanically fastened in place and lapping each section end a minimum of 4 inches set laps in plastic cement. Face nailing will not be permitted. Install prefabricated aluminum gravel stops and fasciae in accordance with the manufacturer's printed instructions and details.

39.1.2 Gutters

The hung type of shape indicated and supported on underside by brackets that permit free thermal movement of the gutter. Provide gutters in sizes indicated complete with mitered corners, end caps, outlets, brackets, and other accessories necessary for installation. Bead with hemmed edge or reinforce the outer edge of gutter with a stiffening bar not less than 3/4 by 3/16 inch of material compatible with gutter. Fabricate gutters in sections not less than 8 feet. Lap the sections a minimum of one inch in the direction of flow or provide with concealed splice plate 6 inches minimum. Join the gutters, other than aluminum, by riveted and soldered joints. Provide expansion-type slip joints midway between outlets. Install gutters below slope line of the roof so that snow and ice can slide clear. Support gutters on adjustable hangers spaced not more than 30 inches on center. Adjust gutters to slope uniformly to outlets, with high points occurring midway between outlets. Fabricate hangers and fastenings from compatible metals.

39.1.3 Downspouts

Space supports for downspouts according to the manufacturer's recommendation for the steel substrate. Types, shapes and sizes are indicated. Provide complete including elbows and offsets. Provide downspouts in approximately 10 foot lengths. Provide end joints to telescope not less than 1/2 inch and lock longitudinal joints. Provide gutter outlets with wire ball strainers for each outlet. Provide strainers to fit tightly into outlets and be of the same material used for gutters. Keep downspouts not less than one inch away from walls. Fasten to the walls at top, bottom, and at an intermediate point not to exceed 5 feet on center with leader straps or concealed rack-and-pin type fasteners. Form straps and fasteners of metal compatible with the downspouts.

39.2 PAINTING

Touch ups in the field may be applied only after metal substrates have been cleaned and pretreated in accordance with manufacturer's written instructions and products.

Field-paint sheet metal for separation of dissimilar materials. 
39.3 CLEANING

Clean exposed sheet metal work at completion of installation. Remove grease and oil films, handling marks, contamination from steel wool, fittings and drilling debris, and scrub-clean. Free the exposed metal surfaces of dents, creases, waves, scratch marks, and solder or weld marks.

39.4 REPAIRS TO FINISH

Scratches, abrasions, and minor surface defects of finish may be repaired in accordance with the manufacturer's printed instructions and as approved. Repair damaged surfaces caused by scratches, blemishes, and variations of color and surface texture. Replace items which cannot be repaired.

39.5 FIELD QUALITY CONTROL

Remove work that is not in compliance with the contract and replace or correct. 
	TABLE I.
SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

	Sheet Metal Items
	Stainless Steel, inch
	Zinc-Coated Steel, U.S. Std. Gage

	Downspouts and leaders
	.015
	24

	Downspout clips and anchors
	-
	-

	Downspout straps, 2-inch
	.050
	-

	Strainers, wire diameter or gage
	.109 diameter
	

	Sheet Metal Items
	Stainless Steel, inch
	Zinc-Coated Steel, U.S. Std. Gage

	Pipe vent sleave (d)

	Gravel stops and fasciae:

	Sheets, smooth
	.018
	24

	Edge strip
	.025
	-

	Gutters:

	Gutter section
	.015
	24

	Continuous cleat
	.015
	24

	Hangers, dimensions
	1 inch by  .0 inch
	-

	(a)
Brass.

	(b)
May be lead weighing 4 pounds per square foot.

	(c)
Not Used.

	Sheet Metal Items
	Stainless Steel, inch
	Zinc-Coated Steel, U.S. Std. Gage

	(d)
2.5 pound minimum lead sleeve with 4 inch flange. Where lead sleeve is impractical, refer to paragraph SINGLE PIPE VENTS for optional material.


	TABLE II.
SHEET METAL JOINTS

	TYPE OF JOINT

	Item Designation
	Zinc-Coated Steel and Stainless Steel
	Remarks

	Edge strip
	Butt
	--

	Gravel stops:

	Item Designation
	Zinc-Coated Steel and Stainless Steel
	Remarks

	Sheet, smooth
	Butt with 1/4 inch space
	Use sheet flashing backup plate.

	Gutters
	1.5 inch lap, riveted and soldered
	--

	(a) Provide a 3 inch lap elastomeric flashing with manufacturer's recommended sealant.


-- End of Section --
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PART 40 GENERAL

40.1 SUMMARY

Furnish and install tested and listed firestopping systems, combination of materials, or devices to form an effective barrier against the spread of flame, smoke and gases, and maintain the integrity of fire resistance rated walls, partitions,  including through-penetrations and construction joints and gaps.

a. Through-penetrations include the annular space around pipes, tubes, conduit, wires, cables and vents.

b. Construction joints include those used to accommodate expansion, contraction, wind, or seismic movement; firestopping material must not interfere with the required movement of the joint.

c. Gaps requiring firestopping include gaps between the curtain wall and the floor slab and between the top of the fire-rated walls and the roof or floor deck above and at the intersection of shaft assemblies and adjoining fire resistance rated assemblies.

40.2 REFERENCES

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.

ASTM INTERNATIONAL (ASTM)

ASTM E119
(2016a) Standard Test Methods for Fire Tests of Building Construction and Materials

ASTM E1966
(2015) Fire-Resistive Joint Systems

ASTM E2174
(2014b) Standard Practice for On-Site Inspection of Installed Fire Stops

ASTM E2393
(2010a) Standard Practice for On-Site Inspection of Installed Fire Resistive Joint Systems and Perimeter Fire Barriers

ASTM E699
(2009) Standard Practice for Evaluation of Agencies Involved in Testing, Quality Assurance, and Evaluating of Building Components

ASTM E814
(2013a; R 2017) Standard Test Method for Fire Tests of Penetration Firestop Systems

ASTM E84
(2017) Standard Test Method for Surface Burning Characteristics of Building Materials

FM GLOBAL (FM)

FM 4991
(2013) Approval of Firestop Contractors

FM APP GUIDE
(updated on-line) Approval Guide http://www.approvalguide.com/

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC
(2018) International Building Code

UNDERWRITERS LABORATORIES (UL)

UL 1479
(2015) Fire Tests of Through-Penetration Firestops

UL 2079
(2004; Reprint Dec 2014) Tests for Fire Resistance of Building Joint Systems

UL 723
(2008; Reprint Aug 2013) Test for Surface Burning Characteristics of Building Materials

UL Fire Resistance
(2014) Fire Resistance Directory

40.3 SEQUENCING

Coordinate the specified work with other trades.  Apply firestopping materials, at penetrations of pipes and ducts, prior to insulating, unless insulation meets requirements specified for firestopping.  Pipe, conduit or cable bundles must be installed through cast-in-place device after concrete placement but before area is concealed or made inaccessible.  Firestop material must be inspected and approved prior to final completion and enclosing of any assemblies that may conceal installed firestop.

40.4 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

40.4.1 Shop Drawings
iu. Firestopping System
40.4.2 Product Data
iv. Firestopping Materials
40.4.3 Test Reports
iw. Inspection
40.4.4 Certificates
ix. Inspector Qualifications
iy. Firestopping Materials
iz. Installer Qualifications
40.5 QUALITY ASSURANCE

40.5.1 Installer

Engage an experienced Installer who is:

a. FM Research approved in accordance with FM 4991, operating as a UL Certified Firestop Contractor, or

b. Certified, licensed, or otherwise qualified by the firestopping manufacturer as having the necessary staff, training, and a minimum of 3 years experience in the installation of manufacturer's products in accordance with specified requirements.  Submit documentation of this experience.  A manufacturer's willingness to sell its firestopping products to the Contractor or to an installer engaged by the Contractor does not in itself confer installer qualifications on the buyer.  The Installer must have been trained by a direct representative of the manufacturer (not distributor or agent) in the proper selection and installation procedures.  The installer must obtain from the manufacturer and submit written certification of training, and retain proof of certification for duration of firestop installation.

40.5.2 Inspector Qualifications
The inspector must meet the criteria contained in ASTM E699 for agencies involved in quality assurance and must have a minimum of two years experience in construction field inspections of firestopping systems, products, and assemblies.  The inspector must be completely independent of, and divested from, the installer, the manufacturer, and the supplier of any material or item being inspected.  The inspector must not be a competitor of the installer, the contractor, the manufacturer, or supplier of any material or item being inspected.  Include in the qualifications submittal a notarized statement assuring compliance with the requirements stated herein.

40.6 DELIVERY, STORAGE, AND HANDLING

Deliver materials in the original unopened packages or containers showing name of the manufacturer and the brand name.  Store materials off the ground, protected from damage and exposure to elements and temperatures in accordance with manufacturer requirements.  Remove damaged or deteriorated materials from the site.  Use materials within their indicated shelf life.

PART 41 PRODUCTS

41.1 FIRESTOPPING SYSTEM
Submit detail drawings including manufacturer's descriptive data, typical details conforming to UL Fire Resistance or other details certified by another nationally recognized testing laboratory, installation instructions or UL listing details for a firestopping assembly in lieu of fire-test data or report.  For those firestop applications for which no UL tested system is available through a manufacturer, a manufacturer's engineering judgment, derived from similar UL system designs or other tests, must be submitted for review and approval prior to installation.  Submittal must indicate the firestopping material to be provided for each type of application.  When more than a total of 5 penetrations and/or construction joints are to receive firestopping, provide drawings that indicate location, "F" "T" and "L" ratings, and type of application.

Also, submit a written report indicating locations of and types of penetrations and types of firstopping used at each location; record type by UL list printed numbers.

41.2 FIRESTOPPING MATERIALS
Provide firestopping materials, supplied from a single domestic manufacturer, consisting of commercially manufactured, asbestos-free, nontoxic products FM APP GUIDE approved, or UL listed, for use with applicable construction and penetrating items, complying with the following minimum requirements:

41.2.1 Fire Hazard Classification

Material must have a flame spread of 25 or less, and a smoke developed rating of 50 or less, when tested in accordance with ASTM E84 or UL 723.  Material must be an approved firestopping material as listed in UL Fire Resistance or by a nationally recognized testing laboratory.

41.2.2 Toxicity

Material must be nontoxic and carcinogen free to humans at all stages of application or during fire conditions and must not contain hazardous chemicals or require harmful chemicals to clean material or equipment.

41.2.3 Fire Resistance Rating

Firestop systems must be UL Fire Resistance listed or FM APP GUIDE approved with "F" rating at least equal to fire-rating of fire wall or floor in which penetrated openings are to be protected.  Where required, firestop systems must also have "T" rating at least equal to the fire-rated floor in which the openings are to be protected.

41.2.3.1 Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph SUMMARY, must provide "F", "T" and "L" fire resistance ratings in accordance with ASTM E814 or UL 1479.  Fire resistance ratings must be as follows:

41.2.3.1.1  Penetrations of Fire Resistance Rated Walls and Partitions

F Rating = 1 hour Rating of wall or partition being penetrated.

41.2.3.2 Construction Joints and Gaps

Construction joints and gaps must be provided with firestopping materials and systems that have been tested in accordance with ASTM E119, ASTM E1966 or UL 2079 to meet the required fire resistance rating.

41.2.4 Material Certification

Submit certificates attesting that firestopping material complies with the specified requirements.  For all intumescent firestop materials used in through penetration systems, manufacturer must provide certification of compliance with UL 1479.

PART 42 EXECUTION

42.1 PREPARATION

Areas to receive firestopping must be free of dirt, grease, oil, or loose materials which may affect the fitting or fire resistance of the firestopping system.  Prepare surfaces as recommended by the manufacturer.

42.2 INSTALLATION

Completely fill void spaces with firestopping material regardless of geometric configuration, subject to tolerance established by the manufacturer.  Install firestopping in accordance with manufacturer's written instructions.  Provide tested and listed firestop systems in the following locations, except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through fire-resistance rated walls snd partitions.

b. Gaps at perimeter of fire-resistance rated walls and partitions, such as between the top of the walls and the bottom of roof decks.

c. Construction joints in fire rated walls and partitions.

d. Other locations where required to maintain fire resistance rating of the construction.

42.2.1 Insulated Pipes and Ducts

Thermal insulation must be cut and removed where pipes or ducts pass through firestopping, unless insulation meets requirements specified for firestopping.  Replace thermal insulation with a material having equal thermal insulating and firestopping characteristics.

42.2.2 Data and Communication Cabling

Cabling for data and communication applications must be sealed with re-enterable firestopping products.

42.2.2.1 Re-Sealable Products

Provide firestopping pre-manufactured modular products, containing self-sealing intumescent inserts.  Firestopping products must allow for cable moves, additions or changes.  Devices must be capable of maintaining the fire resistance rating of the penetrated membrane at 0 percent to 100 percent visual fill of penetrants.

42.3 INSPECTION
For all fire stopped areas, must not be covered or enclosed until inspection is complete and approved by the Contracting Officer’s Representative.  The inspector must inspect the applications initially to ensure adequate preparations (clean surfaces suitable for application, etc.) and periodically during the work to assure that the completed work has been accomplished according to the manufacturer's written instructions and the specified requirements.  Submit written reports indicating locations of and types of penetrations and types of firestopping used at each location; type must be recorded by UL listed printed numbers.

42.3.1 Inspection Standards

Inspect all firestopping in accordance to ASTM E2393 and ASTM E2174 for firestop inspection, and document inspection results to be submitted.

42.3.2 Inspection Reports

Submit inspection report stating that firestopping work has been inspected and found to be applied according to the manufacturer's recommendations and the specified requirements.

-- End of Section --
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PART 43 GENERAL

43.1 REFERENCES

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.

ASTM INTERNATIONAL (ASTM)

ASTM C1193
(2013) Standard Guide for Use of Joint Sealants

ASTM C1311
(2014) Standard Specification for Solvent Release Agents

ASTM C1521
(2013) Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant Joints

ASTM C920
(2014a) Standard Specification for Elastomeric Joint Sealants

ASTM D1056
(2014) Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)

CDPH SECTION 01350
(2010; Version 1.1) Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources using Environmental Chambers

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS
SCS Global Services (SCS)Indoor Advantage SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168
(2017) Adhesive and Sealant Applications UNDERWRITERS LABORATORIES (UL)

UL 2818
(2013) GREENGUARD Certification Program For Chemical Emissions For Building Materials, Finishes And Furnishings

43.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

43.2.1 Product Data

ja. Sealants

jb. Primers

jc. Bond Breakers 
jd. Backstops

43.2.2 Test Reports

je. Field Adhesion 

43.3 PRODUCT DATA

Include storage requirements, shelf life, curing time, instructions for mixing and application, and accessories. Provide manufacturer's Safety Data Sheets (SDS) for each solvent, primer and sealant material proposed.

43.4 CERTIFICATIONS

43.4.1 Adhesives and Sealants

Provide products certified to meet indoor air quality requirements by UL 2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide validation by other third-party program that products meet the requirements of this paragraph. Sealants and non-aerosol adhesive products used on the interior of the building (defined as inside of the weatherproofing system) must meet either emissions requirements of CDPH SECTION 01350 (limit requirements for either office or classroom spaces regardless of space type) or VOC content requirements of SCAQMD Rule 1168. Provide current product certification documentation from certification body.

43.5 ENVIRONMENTAL CONDITIONS

Apply sealant when the ambient temperature is between 40 and 90 degrees F.

43.6 DELIVERY AND STORAGE

Deliver materials to the jobsite in unopened manufacturers' sealed shipping containers, with brand name, date of manufacture, color, and material designation clearly marked thereon. Label elastomeric sealant containers to identify type, class, grade, and use. Handle and store materials in accordance with manufacturer's printed instructions. Prevent exposure to foreign materials or subjection to sustained temperatures exceeding 90 degrees F or lower than 0 degrees F. Keep materials and containers closed and separated from absorptive materials such as wood and insulation.

43.7 QUALITY ASSURANCE

43.7.1 Compatibility with Substrate

Verify that each sealant is compatible for use with each joint substrate in accordance with sealant manufacturer's printed recommendations for each application.

43.7.2 Joint Tolerance

Provide joint tolerances in accordance with manufacturer's printed instructions.

43.7.3 Mock-Up

Provide a mock-up of each type of sealant using materials, colors, and techniques approved for use on the project. Approved mock-ups may be incorporated into the Work.

43.7.4 Adhesion

Provide in accordance with ASTM C1193 or ASTM C1521.

PART 44 PRODUCTS

44.1 PRODUCT SUSTAINABILITY CRITERIA

For products in this section, where applicable and to extent allowed by performance criteria, provide and document the following:

Reduce Volatile Organic Compounds (VOC) (Low-Emitting Materials) for Products

44.2 SEALANTS

Provide sealant products that have been tested, found suitable, and documented as such by the manufacturer for the particular substrates to which they will be applied.

44.2.1 Interior Sealants

Provide ASTM C920, Type S or M, Grade NS, Class 12.5, Use NT. Provide certification of indoor air quality for interior sealants. Location(s) and color(s) of sealant for the following. 

	LOCATION
	COLOR

	a.
Small voids between walls or partitions and adjacent door frames, built-in or surface mounted equipment and fixtures, and similar items.
	White 

	b.
Perimeter of frames at doorsand access panels which adjoin exposed interior concrete and masonry surfaces.
	White

	c.
Joints of interior masonry walls and partitions which adjoin columns, pilasters, and exterior walls unless otherwise detailed.
	Match adjacent color


44.2.2 Exterior Sealants

For joints in vertical surfaces, provide ASTM C920, Type S or M, Grade NS, Class 25, Use NT. For joints in horizontal surfaces, provide ASTM C920, Type S or M, Grade P, Class 25, Use T. Provide location(s) and color(s) of sealant as follows.


	LOCATION
	COLOR

	a.
Joints and recesses formed where frames and subsills of doors, louvers, and vents adjoin masonry, or metal frames.
Use sealant at both exterior and interior surfaces of exterior wall penetrations.
	Match adjacent surface color

	b.
Joints between new and existing exterior masonry walls.
	Match adjacent surface color

	c.
Face of expansion joints in exterior masonry walls where metal expansion joint covers are not required.
	Match adjacent surface color

	d.
Voids where items pass through exterior walls.
	Match adjacent surface color

	e.
Metal-to-metal joints where sealant is indicated or specified.
	Match adjacent surface color

	f.
Joints between ends of gravel stops, and adjacent walls.
	Match adjacent surface color


44.2.3 Floor Joint Sealants

ASTM C920, Type S or M, Grade P, Class 25, Use T. Provide certification of indoor air quality for interior floor joint sealants. Provide location(s) and color(s) of sealant as follows. 
	LOCATION
	COLOR

	a.
Seats of metal thresholds for exterior doors.
	Gray


44.3 PRIMERS

Non-staining, quick drying type and consistency as recommended by the sealant manufacturer for the particular application. Provide primers for interior applications that meet the indoor air quality requirements of the paragraph SEALANTS above.

44.4 BOND BREAKERS

Type and consistency as recommended by the sealant manufacturer to prevent adhesion of the sealant to the backing or to the bottom of the joint.

Provide bond breakers for interior applications that meet the indoor air quality requirements of the paragraph SEALANTS above.

44.5 BACKSTOPS

Provide neoprene, free from oil or other staining elements as recommended by sealant manufacturer. Provide 25 to 33 percent oversized backing for closed cell and 40 to 50 percent oversized backing for open cell material, unless otherwise indicated. Provide backstop material that is compatible with sealant. Do not use oakum or other types of absorptive materials as backstops.

44.5.1 Neoprene

Provide in accordance with ASTM D1056, closed cell expanded neoprene cord Type 2, Class C, Grade 2C2 for neoprene backing.

44.6 CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer and in accordance with environmental requirements herein. Protect adjacent aluminum and bronze surfaces from solvents. Provide solvents for interior applications that meet the indoor air quality requirements of the paragraph SEALANTS above.

PART 45 EXECUTION

45.1 FIELD QUALITY CONTROL

Perform a field adhesion test in accordance with manufacturer's instructions and ASTM C1193, Method A or ASTM C1521, Method A, Tail Procedure. Remove sealants that fail adhesion testing; clean substrates, reapply sealants, and re-test. Test sealants adjacent to failed sealants. Submit field adhesion test report indicating tests, locations, dates, results, and remedial actions taken.

45.2 SURFACE PREPARATION

Prepare surfaces according to manufacturer's printed installation instructions. Clean surfaces from dirt, frost, moisture, grease, oil, wax, lacquer, paint, or other foreign matter that would destroy or impair adhesion. Remove oil and grease with solvent; thoroughly remove solvents prior to sealant installation. Wipe surfaces dry with clean cloths. When resealing an existing joint, remove existing caulk or sealant prior to applying new sealant. For surface types not listed below, provide in accordance with sealant manufacturer's printed instructions for each specific surface.

45.2.1 Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical or would damage finished work, scraping and wire brushing. Remove protective coatings by sandblasting or using a residue free solvent. Remove resulting debris and solvent residue prior to sealant installation.

45.2.2 Aluminum or Bronze Surfaces

Remove temporary protective coatings from surfaces that will be in contact with sealant. When masking tape is used as a protective coating, remove tape and any residual adhesive prior to sealant application. For removing protective coatings and final cleaning, use non-staining solvents recommended by the manufacturer of the item(s) containing aluminum or bronze surfaces.

45.2.3 Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such materials, remove materials by sandblasting or wire brushing. Remove laitance, efflorescence and loose mortar from the joint cavity. Remove resulting debris prior to sealant installation.

45.2.4 Wood Surfaces

Ensure wood surfaces that will be in contact with sealants are free of splinters, sawdust and other loose particles.

45.3 SEALANT PREPARATION

Do not add liquids, solvents, or powders to sealants. Mix multicomponent elastomeric sealants in accordance with manufacturer's printed instructions.

45.4 APPLICATION

45.4.1 Joint Width-To-Depth Ratios Acceptable Ratios:

	JOINT WIDTH
	JOINT DEPTH

	
	Minimum
	Maximum

	For metal, glass, or other nonporous surfaces:

	1/4 inch (minimum)
	1/4 inch
	1/4 inch

	over 1/4 inch
	1/2 of width
	Equal to width

	For wood, concrete, masonry:

	1/4 inch (minimum)
	1/4 inch
	1/4 inch

	over 1/4 inch to 1/2 inch
	1/4 inch
	Equal to width

	over 1/2 inch to 1 inch
	1/2 inch
	5/8 inch

	Over 1 inch
	prohibited


Unacceptable Ratios: Where joints of acceptable width-to-depth ratios have not been provided, clean out joints to acceptable depths and grind or cut to acceptable widths without damage to the adjoining work. Grinding is prohibited at metal surfaces.

45.4.2 Unacceptable Sealant Use

Do not install sealants in lieu of other required building enclosure weatherproofing components such as flashing, drainage components, and joint closure accessories, or to close gaps between walls, floors, roofs, windows, and doors, that exceed acceptable installation tolerances. Remove sealants that have been used in an unacceptable manner and correct building enclosure deficiencies to comply with contract documents requirements.

45.4.3 Masking Tape

Place masking tape on the finished surface on one or both sides of joint cavities to protect adjacent finished surfaces from primer or sealant smears. Remove masking tape within 10 minutes of joint filling and tooling.

45.4.4 Backstops

Provide backstops dry and free of tears or holes. Tightly pack the back or bottom of joint cavities with backstop material to provide joints in specified depths. Provide backstops where indicated and where backstops are not indicated but joint cavities exceed the acceptable maximum depths specified in JOINT WIDTH-TO-DEPTH RATIOS Table.

45.4.5 Primer

Clean out loose particles from joints immediately prior to application of. Apply primer to joints in concrete masonry units, wood, and other porous surfaces in accordance with sealant manufacturer's printed instructions.

Do not apply primer to exposed finished surfaces.

45.4.6 Bond Breaker

Provide bond breakers to surfaces not intended to bond in accordance with, sealant manufacturer's printed instructions for each type of surface and sealant combination specified.

45.4.7 Sealants

Provide sealants compatible with the material(s) to which they are applied. Do not use a sealant that has exceeded its shelf life or has jelled and cannot be discharged in a continuous flow from the sealant gun. Apply sealants in accordance with the manufacturer's printed instructions with a gun having a nozzle that fits the joint width. Work sealant into joints so as to fill the joints solidly without air pockets. Tool sealant after application to ensure adhesion. Apply sealant uniformly smooth and free of wrinkles. Upon completion of sealant application, roughen partially filled or unfilled joints, apply additional sealant, and tool smooth as specified. Apply sealer over sealants in accordance with the sealant manufacturer's printed instructions.

45.5 PROTECTION AND CLEANING

45.5.1 Protection

Protect areas adjacent to joints from sealant smears. Masking tape may be used for this purpose if removed 5 to 10 minutes after the joint is filled and no residual tape marks remain.

45.5.2 Final Cleaning

Upon completion of sealant application, remove remaining smears and stains and leave the work in a clean and neat condition.

a. Masonry and Other Porous Surfaces: Immediately remove fresh sealant that has been smeared on adjacent masonry, rub clean with a solvent, and remove solvent residue, in accordance with sealant manufacturer's printed instructions. Allow excess sealant to cure for 24 hour then remove by wire brushing or sanding. Remove resulting debris.

b. Metal and Other Non-Porous Surfaces: Remove excess sealant with a solvent moistened cloth. Remove solvent residue in accordance with solvent manufacturer's printed instructions.

-- End of Section --
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PAINTS AND COATINGS
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PART 46 GENERAL

46.1 REFERENCES

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.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH 0100
(2015; Suppl 2002-2016) Documentation of the Threshold Limit Values and
Biological Exposure Indices

ASTM INTERNATIONAL (ASTM)

ASTM D235
(2002; R 2012) Mineral Spirits (Petroleum Spirits) (Hydrocarbon Dry Cleaning Solvent)

ASTM D4214
(2007; R 2015) Standard Test Method for Evaluating the Degree of Chalking of Exterior Paint Films

ASTM D4263
(1983; R 2012) Indicating Moisture in Concrete by the Plastic Sheet Method

ASTM D6386
(2016) Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and Hardware Surfaces for Painting

ASTM F1869
(2016) Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride

MASTER PAINTERS INSTITUTE (MPI)

MPI 10
(2012) Latex, Exterior Flat (MPI Gloss Level 1)

MPI 11
(2012) Latex, Exterior Semi-Gloss, MPI Gloss Level 5

MPI 138
(2012) Latex, Interior, High Performance Architectural, (MPI Gloss Level 2)

MPI 141
(2012) Latex, Interior, High Performance Architectural, Semi-Gloss (MPI Gloss Level 5)

MPI 23
(2012) Primer, Metal, Surface Tolerant

MPI 26
(2012) Primer, Galvanized Metal, Cementitious

MPI 4
(2012) Interior/Exterior Latex Block Filler

MPI 50
(2012) Primer Sealer, Latex, Interior

MPI 77
(2012) Epoxy, Gloss

MPI 79
(2012) Primer, Alkyd, Anti-Corrosive for Metal

MPI 94
(2012) Alkyd, Exterior, Semi-Gloss (MPI Gloss Level 5)

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS
SCS Global Services (SCS)Indoor Advantage

SCS SP-01
(2000) Environmentally Preferable Product Specification for Architectural andAnti-Corrosive Paints 
SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC 7/NACE No.4
(2007; E 2004) Brush-Off Blast Cleaning

SSPC PA 1
(2016) Shop, Field, and Maintenance Coating of Metals

SSPC PA Guide 3
(1982; E 1995) A Guide to Safety in Paint Application

SSPC QP 1
(2012; E 2012) Standard Procedure for Evaluating Painting Contractors (Field Application to Complex Industrial Structures)

SSPC SP 1
(2015) Solvent Cleaning

SSPC SP 10/NACE No. 2
(2007) Near-White Blast Cleaning

SSPC SP 2
(1982; E 2000; E 2004) Hand Tool Cleaning

SSPC SP 3
(1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3
(2007) Commercial Blast Cleaning

SSPC VIS 1
(2002; E 2004) Guide and Reference Photographs for Steel Surfaces Prepared by Dry Abrasive Blast Cleaning

SSPC VIS 3
(2004) Guide and Reference Photographs for Steel Surfaces Prepared by Hand and Power Tool Cleaning

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1
(2014) Safety and Health Requirements Manual

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-STD-101
(2014; Rev C) Color Code for Pipelines and for Compressed Gas Cylinders

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA Method 24
(2000) Determination of Volatile Matter Content, Water Content, Density, Volume Solids, and Weight Solids of Surface Coatings

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD-313
(2014; Rev E) Material Safety Data, Transportation Data and Disposal Data for Hazardous Materials Furnished to Government Activities

FED-STD-595
(Rev C; Notice 1) Colors Used in Government Procurement

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.1000
Air Contaminants

29 CFR 1910.1025
Lead

29 CFR 1926.62
Lead

46.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

The current MPI, "Approved Product List" which lists paint by brand, label, product name and product code as of the date of contract award, will be used to determine compliance with the submittal requirements of this specification. The Contractor may choose to use a subsequent MPI "Approved Product List", however, only one list may be used for the entire contract and each coating system is to be from a single manufacturer. All coats on a particular substrate must be from a single manufacturer. No variation from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with specification requirements.

In keeping with the intent of Executive Order 13101, "Greening the Government through Waste Prevention, Recycling, and Federal Acquisition", products certified by SCS as meeting SCS SP-01 shall be given preferential consideration over registered products.
Products that are registered shall be given preferential consideration over products not carrying any EPP designation.

46.2.1 Shop Drawings 

jf. Piping identification

jg. Submit color stencil codes 

46.2.2 Product Data

jh. Coating
ji. Manufacturer's Technical Data Sheets; Indicate VOC content.

46.2.3 Samples

jj. Color
Submit manufacturer's samples of paint colors. Cross reference color samples to color scheme as indicated.

46.2.4 Certificates

jk. Applicator's qualifications

jl. Qualification Testing laboratory for coatings 

46.2.5 Manufacturer's Instructions

jm. Application instructions 
jn. Mixing

Detailed mixing instructions, minimum and maximum application temperature and humidity, potlife, and curing and drying times between coats.

jo. Manufacturer's Safety Data Sheets

Submit manufacturer's Safety Data Sheets for coatings, solvents, and other potentially hazardous materials, as defined in FED-STD-313.

46.2.6 Operation and Maintenance Data 
jp. Coatings
Preprinted cleaning and maintenance instructions for all coating systems shall be provided.

46.3 APPLICATOR'S QUALIFICATIONS

46.3.1 Contractor Qualification

Submit the name, address, telephone number, FAX number, and e-mail address of the contractor that will be performing all surface preparation and coating application. Submit evidence that key personnel have successfully performed surface preparation and application of coatings on on a minimum of three similar projects within the past three years. List information by individual and include the following:

a. Name of individual and proposed position for this work.

b. Information about each previous assignment including: 
Position or responsibility

Employer (if other than the Contractor) Name of facility owner

Mailing address, telephone number, and telex number (if non-US) of facility owner

Name of individual in facility owner's organization who can be contacted as a reference

Location, size and description of structure Dates work was carried out

Description of work carried out on structure

46.3.2 SSPC QP 1 Certification

All contractors and subcontractors that perform surface preparation or coating application shall be certified by the Society for Protective Coatings (formerly Steel Structures Painting Council) (SSPC) to the requirements of SSPC QP 1 prior to contract award, and shall remain certified while accomplishing any surface preparation or coating application. The painting contractors and painting subcontractors must remain so certified for the duration of the project. If a contractor's or subcontractor's certification expires, the firm will not be allowed to perform any work until the certification is reissued. Requests for extension of time for any delay to the completion of the project due to an inactive certification will not be considered and liquidated damages will apply. Notify the Contracting Officer of any change in contractor certification status.

46.4 QUALITY ASSURANCE

46.4.1 Field Samples and Tests

The Contracting Officer’s Representative may choose up to two coatings that have been delivered to the site to be tested at no cost to the Government. Take samples of each chosen product as specified in the paragraph "Sampling Procedures." Test each chosen product as specified in the paragraph "Testing Procedure." Products which do not conform, shall be removed from the job site and replaced with new products that conform to the referenced specification. Testing of replacement products that failed initial testing shall be at no cost to the Government.

46.4.1.1 Sampling Procedure

The Contracting Officer’s Representative will select paint at random from the products that have been delivered to the job site for sample testing.  The Contractor shall provide one liter one quart samples of the selected paint materials. The samples shall be taken in the presence of the Contracting Officer’s Representative, and labeled, identifying each sample. Provide labels in accordance with the paragraph "Packaging, Labeling, and Storage" of this specification.

46.4.1.2 Testing Procedure

Provide Batch Quality Conformance Testing for specified products, as defined by and performed by MPI. As an alternative to Batch Quality Conformance Testing, the Contractor may provide Qualification Testing for specified products above to the appropriate MPI product specification, using the third-party laboratory approved under the paragraph "Qualification Testing" laboratory for coatings. The qualification testing lab report shall include the backup data and summary of the test results. The summary shall list all of the reference specification requirements and the result of each test. The summary shall clearly indicate whether the tested paint meets each test requirement. Note that Qualification Testing may take 4 to 6 weeks to perform, due to the extent of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of the independent third party laboratory selected to perform testing of coating samples for compliance with specification requirements. Submit documentation that laboratory is regularly engaged in testing of paint samples for conformance with specifications, and that employees performing testing are qualified. If the Contractor chooses MPI to perform the Batch Quality Conformance testing, the above submittal information is not required, only a letter is required from the Contractor stating that MPI will perform the testing.

46.5 REGULATORY REQUIREMENTS

46.5.1 Environmental Protection

In addition to requirements specified elsewhere for environmental protection, provide coating materials that conform to the restrictions of the local Air Pollution Control District and regional jurisdiction.

Notify Contracting Officer of any paint specified herein which fails to conform.

46.5.2 Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of nonvolatile content.

46.5.3 Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.

46.5.4 Asbestos Content

Materials shall not contain asbestos.

46.5.5 Mercury Content

Materials shall not contain mercury or mercury compounds.

46.5.6 Silica

Abrasive blast media shall not contain free crystalline silica.

46.5.7 Human Carcinogens

Materials shall not contain ACGIH 0100 confirmed human carcinogens (A1) or suspected human carcinogens (A2).

46.6 PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract specification number, designation name, formula or specification number, batch number, color, quantity, date of manufacture, manufacturer's formulation number, manufacturer's directions including any warnings and special precautions, and name and address of manufacturer. Pigmented paints shall be furnished in containers not larger than 5 gallons. Paints and thinners shall be stored in accordance with the manufacturer's written directions, and as a minimum, stored off the ground, under cover, with sufficient ventilation to prevent the buildup of flammable vapors, and at temperatures between 40 to 95 degrees F. Do not store paint, polyurethane, varnish, or wood stain products with materials that have a high capacity to adsorb VOC emissions. Do not store paint, polyurethane, varnish, or wood stain products in occupied spaces.

46.7 SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance with the following:

Work shall comply with applicable Federal, State, and local laws and regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity Hazard Analysis as specified in Section 01 35 29 SAFETY PROGRAM and in Appendix A of EM 385-1-1. The Activity Hazard Analysis shall include analyses of the potential impact of painting operations on painting personnel and on others involved in and adjacent to the work zone.

46.7.1 Safety Methods Used During Coating Application 
Comply with the requirements of SSPC PA Guide 3.

46.7.2 Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the most stringent guidance of:

a. The applicable manufacturer's Safety Data Sheets (SDS) or local regulation.

b. 29 CFR 1910.1000.

c. ACGIH 0100, threshold limit values.

d. The appropriate OSHA standard in 29 CFR 1910.1025 and 29 CFR 1926.62 for surface preparation on painted surfaces containing lead. Removal and disposal of coatings which contain lead is specified in Section 02 83 19.13 10 LEAD IN CONSTRUCTION." Additional guidance is given in SSPC Guide 6 and SSPC Guide 7. Refer to drawings for list of hazardous materials located on this project. Contractor to coordinate paint preparation activities with this specification section.

46.8 ENVIRONMENTAL CONDITIONS

Comply, at minimum, with manufacturer recommendations for space ventilation during and after installation. Isolate area of application from rest of building when applying high-emission paints or coatings.

46.8.1 Coatings

Do not apply coating when air or substrate conditions are:

Less than 5 degrees F above dew point;

Below 50 degrees F or over 95 degrees F, unless specifically pre-approved by the Contracting Officer and the product manufacturer. Under no circumstances shall application conditions exceed manufacturer recommendations.

46.8.2 Post-Application

Vacate space for as long as possible after application. Wait a minimum of 48 hours before occupying freshly painted rooms. Maintain one of the following ventilation conditions during the curing period, or for 72 hours after application:

a. Supply 100 percent outside air 24 hours a day.

b. Supply airflow at a rate of 6 air changes per hour, when outside temperatures are between 55 degrees F and 85 degrees F and humidity is between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air conditions are not within the range stipulated above.

46.9 SCHEDULING

Allow paint, polyurethane, varnish, and wood stain installations to cure prior to the installation of materials that adsorb VOCs.

46.10 COLOR SELECTION

 Color Coding For Shore-To-Ship Utility Connections: Paint hose connection fittings and shut-off valves the designated color. In addition to color coding provide 2 inch high stenciled letters using black stencil paint, clearly designating service for each connection.

Color Coding for Shore-to-Ship Utility Connections

	Service
	Color
	FED-STD-595 No.

	Potable Water*
	Blue
	15044

	Water Provided for Fire Protection**
	Red
	11105

	Chilled Water
	Striped Blue/White  
	15044/17886 

	Oily Waste Water     
	Striped Yellow/Black   
	13538/17038 

	Sewer
	Gold
	17043

	Steam
	White
	17886

	High Pressure Air
	Gray
	16081

	Low Pressure Air
	Tan
	10324

	Fuel
	Yellow
	13655


*
This includes connections serving domestic functions.

**
This includes non-potable salt water or, at some locations, fresh water connections provided for fire protection (may also include flushing and cooling requirements). Note: This does not include waterfront fire hydrants.

 Colors of finish coats shall be as indicated or specified. Where not indicated or specified, colors shall be selected by the Contracting Officer’s Representative. Manufacturers' names and color identification are used for the purpose of color identification only. Named products are acceptable for use only if they conform to specified requirements. Products of other manufacturers are acceptable if the colors approximate colors indicated and the product conforms to specified requirements.

Tint each coat progressively darker to enable confirmation of the number of coats.

46.11 LOCATION AND SURFACE TYPE TO BE PAINTED

46.11.1 Painting Included

Where a space or surface is indicated to be painted, include the following unless indicated otherwise.

a. Surfaces behind portable objects and surface mounted articles readily detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color coding and factory finished surfaces that are damaged during performance of the work.

c. Existing coated surfaces that are damaged during performance of the work.

46.11.1.1 Exterior Painting

Includes new surfaces, existing coated surfaces, and existing uncoated surfaces, of the buildings and appurtenances. Also included are existing coated surfaces made bare by cleaning operations.

46.11.1.2 Interior Painting

Includes new surfaces, existing uncoated surfaces, and existing coated surfaces of the building and appurtenances as indicated and existing coated surfaces made bare by cleaning operations. Where a space or surface is indicated to be painted, include the following items, unless indicated otherwise. 

a. Exposed columns, girders, beams, joists, and metal deck; and

b. Other contiguous surfaces.

46.11.2 Painting Excluded

Do not paint the following unless indicated otherwise.

a. Surfaces concealed and made inaccessible by panelboards, fixed ductwork, machinery, and equipment fixed in place.

b. Surfaces in concealed spaces. Concealed spaces are defined as enclosed spaces furred spaces, shafts and chases.

c. Steel to be embedded in concrete.

d. Copper, stainless steel, aluminum, brass, and lead except existing coated surfaces.

e. Hardware, fittings, and other factory finished items. 
46.11.3 Mechanical and Electrical Painting

Includes field coating of interior and exterior new and existing surfaces.

a. Where a space or surface is indicated to be painted, include the following items unless indicated otherwise.

(1) Exposed piping, conduit, and ductwork;

(2) Supports, hangers, air grilles, and registers;

(3) Miscellaneous metalwork and insulation coverings. 
b. Do not paint the following, unless indicated otherwise:

New zinc-coated, aluminum, and copper surfaces under insulation

New aluminum jacket on piping

New interior ferrous piping under insulation.

46.11.4 Exterior Painting of Site Work Items 
Field coat the following items:


New Surfaces
a. Concrete Masonry Unit Assemblies at New Washrack.

b. Structural Steel and Joists at New Washrack.


46.12 MISCELLANEOUS PAINTING

46.12.1 Definitions and Abbreviations

46.12.1.1 Qualification Testing

Qualification testing is the performance of all test requirements listed in the product specification. This testing is accomplished by MPI to qualify each product for the MPI Approved Product List, and may also be accomplished by Contractor's third party testing lab if an alternative to Batch Quality Conformance Testing by MPI is desired.

46.12.1.2 Batch Quality Conformance Testing

Batch quality conformance testing determines that the product provided is the same as the product qualified to the appropriate product specification. This testing shall only be accomplished by MPI testing lab.

46.12.1.3 Coating

A film or thin layer applied to a base material called a substrate. A coating may be a metal, alloy, paint, or solid/liquid suspensions on various substrates (metals, plastics, wood, paper, leather, cloth, etc.). They may be applied by electrolysis, vapor deposition, vacuum, or mechanical means such as brushing, spraying, calendaring, and roller coating. A coating may be applied for aesthetic or protective purposes or both. The term "coating" as used herein includes emulsions, enamels, stains, varnishes, sealers, epoxies, and other coatings, whether used as primer, intermediate, or finish coat. The terms paint and coating are used interchangeably.

46.12.1.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or coating.

46.12.1.5 DSD

Degree of Surface Degradation, the MPI system of defining degree of surface degradation. Five (5) levels are generically defined under the Assessment sections in the MPI Maintenance Repainting Manual.

46.12.1.6 EPP

Environmentally Preferred Products, a standard for determining environmental preferability in support of Executive Order 13101.

46.12.1.7 EXT

MPI short term designation for an exterior coating system.

46.12.1.8 INT

MPI short term designation for an interior coating system.

46.12.1.9 micron / microns

The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.

46.12.1.10 mil / mils

The English measurement for 0.001 in or one/one-thousandth of an inch, equal to 25.4 microns or 0.0254 mm.

46.12.1.11 mm

The metric measurement for millimeter, 0.001 meter or one/one-thousandth of a meter.

46.12.1.12 MPI Gloss Levels

MPI system of defining gloss. Seven (7) gloss levels (G1 to G7) are generically defined under the Evaluation sections of the MPI Manuals. Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss refers to G5, and Gloss refers to G6.

Gloss levels are defined by MPI as follows: 
	Gloss Level
	Description
	Units at 60 degrees
	Units at 85 degrees

	G1
	Matte or Flat
	0 to 5
	10 max

	G2
	Velvet
	0 to 10
	10 to 35

	G3
	Eggshell
	10 to 25
	10 to 35

	G4
	Satin
	20 to 35
	35 min

	G5
	Semi-Gloss
	35 to 70
	

	G6
	Gloss
	70 to 85
	

	G7
	High Gloss
	
	


Gloss is tested in accordance with ASTM D523. Historically, the Government has used Flat (G1 / G2), Eggshell (G3), Semi-Gloss (G5), and Gloss (G6).

46.12.1.13 MPI System Number

The MPI coating system number in each Division found in either the MPI Architectural Painting Specification Manual or the Maintenance Repainting Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN). The Division number follows the CSIMaster Format.

46.12.1.14 Paint

See Coating definition.

46.12.1.15 REX

MPI short term designation for an exterior coating system used in repainting projects or over existing coating systems.

46.12.1.16 RIN

MPI short term designation for an interior coating system used in repainting projects or over existing coating systems.

PART 47 PRODUCTS

47.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3. Submit manufacturer's technical data sheets for specified coatings and solvents. Minimum 20 percent post-consumer recycled content for the following light-colored paints and primers. Minimum 50 percent post-consumer recycled content for the following dark-colored paints and primers. All consolidated latex paints shall contain a minimum of 100 percent post-consumer recycled content. Comply with applicable regulations regarding toxic and hazardous materials.

PART 48 EXECUTION

48.1 PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or otherwise protect, hardware, hardware accessories, machined surfaces, radiator covers, plates, lighting fixtures, public and private property, and other such items not to be coated that are in contact with surfaces to be coated. Following completion of painting, workmen skilled in the trades involved shall reinstall removed items. Restore surfaces contaminated by coating materials, to original condition and repair damaged items.

48.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, disintegrated coatings, and other foreign matter and substances deleterious to coating performance as specified for each substrate before application of paint or surface treatments. Oil and grease shall be removed prior to mechanical cleaning. Cleaning shall be programmed so that dust and other contaminants will not fall on wet, newly painted surfaces. Exposed ferrous metals such as nail heads on or in contact with surfaces to be painted with water-thinned paints, shall be spot-primed with a suitable corrosion-inhibitive primer capable of preventing flash rusting and compatible with the coating specified for the adjacent areas.

48.2.1 Additional Requirements for Preparation of Surfaces With Existing Coatings

Before application of coatings, perform the following on surfaces covered by soundly-adhered coatings, defined as those which cannot be removed with a putty knife:

a. Test existing finishes for lead before sanding, scraping, or removing. If lead is present, refer to paragraph Toxic Materials.

b. Wipe previously painted surfaces to receive solvent-based coatings, except stucco and similarly rough surfaces clean with a clean, dry cloth saturated with mineral spirits, ASTM D235.
Allow surface to dry.
Wiping shall immediately precede the application of the first coat of any coating, unless specified otherwise.

c. Sand existing glossy surfaces to be painted to reduce gloss. Brush, and wipe clean with a damp cloth to remove dust.

d. The requirements specified are minimum. Comply also with the application instructions of the paint manufacturer.

e. Previously painted surfaces specified to be repainted or damaged during construction shall be thoroughly cleaned of all grease, dirt, dust or other foreign matter.

f. Blistering, cracking, flaking and peeling or other deteriorated coatings shall be removed.

g. Chalk shall be removed so that when tested in accordance with ASTM D4214, the chalk resistance rating is no less than 8.

h. Slick surfaces shall be roughened. Damaged areas such as, but not limited to, nail holes, cracks, chips, and spalls shall be repaired with suitable material to match adjacent undamaged areas.

i. Edges of chipped paint shall be feather edged and sanded smooth.

j. Rusty metal surfaces shall be cleaned as per SSPC requirements. Solvent, mechanical, or chemical cleaning methods shall be used to provide surfaces suitable for painting.

k. New, proposed coatings shall be compatible with existing coatings.

48.2.2 Existing Coated Surfaces with Minor Defects

Sand, spackle, and treat minor defects to render them smooth. Minor defects are defined as scratches, nicks, cracks, gouges, spalls, alligatoring, chalking, and irregularities due to partial peeling of previous coatings.

48.2.3 Removal of Existing Coatings

Remove existing coatings from the following surfaces:

a. Surfaces containing large areas of minor defects;

b. Surfaces containing more than 20 percent peeling area; and

c. Surfaces designated by the Contracting Officer’s Representative, such as surfaces where rust shows through existing coatings.

48.3 PREPARATION OF METAL SURFACES

48.3.1 Existing and New Ferrous Surfaces

Ferrous Surfaces including Shop-coated Surfaces and Small Areas That Contain Rust, Mill Scale and Other Foreign Substances: Solvent clean or detergent wash in accordance with SSPC SP 1 to remove oil and grease. Where shop coat is missing or damaged, clean according to  SSPC SP 2. Shop-coated ferrous surfaces shall be protected from corrosion by treating and touching up corroded areas immediately upon detection.

48.3.2 Final Ferrous Surface Condition:

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and SSPC SP 3. As a visual reference, cleaned surfaces shall be similar to photographs in SSPC VIS 3.

For abrasive blast cleaned surfaces, the requirements are stated in SSPC 7/NACE No.4, SSPC SP 6/NACE No.3, and SSPC SP 10/NACE No. 2. As a visual reference, cleaned surfaces shall be similar to photographs in SSPC VIS 1.

48.3.3 Galvanized Surfaces

New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation Products:
Clean with solvent, steam, or non-alkaline detergent solution in accordance with SSPC SP 1. If the galvanized metal has been passivated or stabilized, the coating shall be completely removed by brush-off abrasive blast. New galvanized steel to be coated shall not be "passivated" or "stabilized "If the absence of hexavalent stain inhibitors is not documented, test as described in ASTM D6386, Appendix X2, and remove by one of the methods described therein.

48.3.4 Non-Ferrous Metallic Surfaces

Aluminum and aluminum-alloy, lead, copper, and other nonferrous metal surfaces.

Surface Cleaning: Solvent clean in accordance with SSPC SP 1 and wash with mild non-alkaline detergent to remove dirt and water soluble contaminants.

48.3.5 Existing Surfaces with a Bituminous or Mastic-Type Coating

Remove chalk, mildew, and other loose material by washing with a solution of 0.20 liter 1/2 cup trisodium phosphate, 0.1 liter 1/4 cup household detergent, 1.6 liters one quart 5 percent sodium hypochlorite solution and 4.8 liters 3 quarts of warm water.

48.4 PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE

48.4.1 Concrete and Masonry

a. Curing: Concrete, and masonry surfaces shall be allowed to cure at least 30 days before painting, except concrete slab on grade, which shall be allowed to cure 90 days before painting.

b. Surface Cleaning: Remove the following deleterious substances.

Dirt, Chalking, Grease, and Oil: Wash new and existing uncoated surfaces with a solution composed of 1/2 cup trisodium phosphate, 1/4 cup household detergent, and 4 quarts of warm water. Then rinse thoroughly with fresh water. Wash existing coated surfaces with a suitable detergent and rinse thoroughly.

Fungus and Mold: Wash new, existing coated, and existing uncoatedsurfaces with a solution composed of 1/2 cup trisodium phosphate, 1/4 cup household detergent, 1 quart 5 percent sodium hypochlorite solution and 3 quarts of warm water. Rinse thoroughly with fresh water.

Paint and Loose Particles: Remove by wire brushing.

Efflorescence: Remove by scraping or wire brushing followed by washing with a 5 to 10 percent by weight aqueous solution of hydrochloric (muriatic) acid. Do not allow acid to remain on the surface for more than five minutes before rinsing with fresh water.
Do not acid clean more than 4 square feet of surface, per workman, at one time.

c. Cosmetic Repair of Minor Defects: Repair or fill mortar joints and minor defects, including but not limited to spalls, in accordance with manufacturer's recommendations and prior to coating application.

d. Allowable Moisture Content: Latex coatings may be applied to damp surfaces, but not to surfaces with droplets of water. Do not apply epoxies to damp vertical surfaces as determined by ASTM D4263 or horizontal surfaces that exceed 3 lbs of moisture per 1000 square feet in 24 hours as determined by ASTM F1869. In all cases follow manufacturers recommendations. Allow surfaces to cure a minimum of 30 days before painting.

48.5 APPLICATION

48.5.1 Coating Application

Painting practices shall comply with applicable federal, state and local laws enacted to insure compliance with Federal Clean Air Standards. Apply coating materials in accordance with SSPC PA 1. SSPC PA 1 methods are applicable to all substrates, except as modified herein.

At the time of application, paint shall show no signs of deterioration. Uniform suspension of pigments shall be maintained during application.

Unless otherwise specified or recommended by the paint manufacturer, paint may be applied by brush, roller, or spray. Use trigger operated spray nozzles for water hoses. Rollers for applying paints and enamels shall be of a type designed for the coating to be applied and the surface to be coated. Wear protective clothing and respirators when applying oil-based paints or using spray equipment with any paints.

Paints, except water-thinned types, shall be applied only to surfaces that are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces. Special attention shall be given to insure that all edges, corners, crevices, welds, and rivets receive a film thickness equal to that of adjacent painted surfaces.

Each coat of paint shall be applied so dry film shall be of uniform thickness and free from runs, drops, ridges, waves, pinholes or other voids, laps, brush marks, and variations in color, texture, and finish. Hiding shall be complete.

Touch up damaged coatings before applying subsequent coats. Interior areas shall be broom clean and dust free before and during the application of coating material.

Drying Time: Allow time between coats, as recommended by the coating manufacturer, to permit thorough drying, but not to present topcoat adhesion problems. Provide each coat in specified condition to receive next coat.

Primers, and Intermediate Coats: Do not allow primers or intermediate coats to dry more than 30 days, or longer than recommended by manufacturer, before applying subsequent coats. Follow manufacturer's recommendations for surface preparation if primers or intermediate coats are allowed to dry longer than recommended by manufacturers of subsequent coatings. Each coat shall cover surface of preceding coat or surface completely, and there shall be a visually perceptible difference in shades of successive coats.

Finished Surfaces: Provide finished surfaces free from runs, drops, ridges, waves, laps, brush marks, and variations in colors.

Floors:
For nonslip surfacing on level floors, as the intermediate coat is applied, cover wet surface completely with almandite garnet, Grit No. 36, with maximum passing U.S. Standard Sieve No. 40 less than 0.5 percent. When the coating is dry, use a soft bristle broom to sweep up excess grit, which may be reused, and vacuum up remaining residue before application of the topcoat.

48.5.2 Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when thinning is mandatory to suit surface, temperature, weather conditions, application methods, or for the type of paint being used. Obtain written permission from the Contracting Officer to use thinners. The written permission shall include quantities and types of thinners to use. 
When thinning is allowed, paints shall be thinned immediately prior to application with not more than 1 pint of suitable thinner per gallon. The use of thinner shall not relieve the Contractor from obtaining complete hiding, full film thickness, or required gloss. Thinning shall not cause the paint to exceed
limits on volatile organic compounds. Paints of different manufacturers shall not be mixed.

48.5.3 Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's instructions.
Any thinning of the first coat to ensure proper penetration and sealing shall be as recommended by the manufacturer for each type of substrate.

48.5.4 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective specifications listed in the following Tables:

	Table

	Division 4.
	Exterior Concrete Masonry Units Paint Table 

	Division 5.
	Exterior Metal, Ferrous and Non-Ferrous Paint Table

	Division 3.
	Interior Concrete Paint Table

	Division 4.
	Interior Concrete Masonry Units Paint Table 

	Division 5.
	Interior Metal, Ferrous and Non-Ferrous Paint Table 


Minimum Dry Film Thickness (DFT): Apply paints, primers, varnishes, enamels, undercoats, and other coatings to a minimum dry film thickness of 1.5 mil each coat unless specified otherwise in the Tables. Coating thickness where specified, refers to the minimum dry film thickness.

b. Coatings for Surfaces Not Specified Otherwise: Coat surfaces which have not been specified, the same as surfaces having similar conditions of exposure.

c. Existing Surfaces Damaged During Performance of the Work, Including New Patches In Existing Surfaces: Coat surfaces with the following:

(1) One coat of primer.

(2) One coat of undercoat or intermediate coat.

(3) One topcoat to match adjacent surfaces.

d. Existing Coated Surfaces To Be Painted: Apply coatings conforming to the respective specifications listed in the Tables herein, except that pretreatments, sealers and fillers need not be provided on surfaces where existing coatings are soundly adhered and in good condition. Do not omit undercoats or primers.

48.6 COATING SYSTEMS FOR METAL

Apply coatings of Tables in Division 5 for Exterior and Interior.

a. Apply specified ferrous metal primer on the same day that surface is cleaned, to surfaces that meet all specified surface preparation requirements at time of application.

b. Inaccessible Surfaces: Prior to erection, use one coat of specified primer on metal surfaces that will be inaccessible after erection.

c. Shop-primed Surfaces: Touch up exposed substrates and damaged coatings to protect from rusting prior to applying field primer.

d. Pipes and Tubing: The semitransparent film applied to some pipes and tubing at the mill is not to be considered a shop coat, but shall be overcoated with the specified ferrous-metal primer prior to application of finish coats.

e. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces. On surfaces to be coated with water thinned coatings, spot prime exposed nails and other ferrous metal with latex primer MPI 107.

48.7 COATING SYSTEMS FOR CONCRETE AND CEMENTITIOUS SUBSTRATES

Apply coatings of Tables in Division 3, and 4 for Exterior and Interior.

48.8 PIPING IDENTIFICATION

Piping Identification, Including Surfaces In Concealed Spaces: Provide in accordance with MIL-STD-101. Place stenciling in clearly visible locations. On piping not covered by MIL-STD-101, stencil approved names or code letters, in letters a minimum of 1/2 inch high for piping and a minimum of 2 inches high elsewhere.

Stencil arrow-shaped markings on piping to indicate direction of flow using black stencil paint.

48.9 INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate mobility of moving components, including swinging and sliding doors, cabinets, and windows with operable sash, for inspection by the Contracting Officer’s Representative. Perform this demonstration after appropriate curing and drying times of coatings have elapsed and prior to invoicing for final payment.

48.10 WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows. Do not use kerosene or any such organic solvents to clean up water based paints. Properly dispose of paints or solvents in designated containers. Close and seal partially used containers of paint to maintain quality as necessary for reuse. Store in protected, well-ventilated, fire-safe area at moderate temperature. Place materials defined as hazardous or toxic waste in designated containers. Coordinate with manufacturer for take-back program. Set aside scrap to be returned to manufacturer for recycling into new product. When such a service is not available, local recyclers shall be sought after to reclaim the materials. Set aside extra paint for future color matches or reuse by the Government. Where local options exist for leftover paint recycling, collect all waste paint by type and provide for delivery to recycling or collection facility for reuse by local organizations.

48.11 PAINT TABLES

All DFT's are minimum values. Use only materials with a GPS green check mark having a minimum MPI "Environmentally Friendly" E1, E2, or E3 rating based on VOC (EPA Method 24) content levels. Acceptable products are listed in the MPI Green Approved Products List, available at http://www.specifygreen.com/APL/ProductIdxByMPInum.asp.

48.12 EXTERIOR PAINT TABLES

DIVISION 4: EXTERIOR CONCRETE MASONRY UNITS PAINT TABLE

New and Existing concrete masonry on uncoated surface:

Latex

New; MPI EXT 4.2A-G1 (Flat) / Existing; MPI REX 4.2A-G1 (Flat) Block Filler:

Primer:
Intermediate:
Topcoat: MPI 4
N/A

MPI 10
MPI 10

System DFT:
275 microns 11 mils

Topcoat:
Coating to match adjacent surfaces.

DIVISION 5:
EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE STEEL / FERROUS SURFACES

A. New Steel that has been hand or power tool cleaned to SSPC SP 2 or SSPC SP 3

1. Alkyd

New; MPI EXT 5.1Q-G5 (Semigloss) Existing; MPI REX 5.1D-G5 
Primer:
Intermediate:
Topcoat:

MPI 23
MPI 94
MPI 94

System DFT:
131 microns 5.25 mils

EXTERIOR GALVANIZED SURFACES

B. New Galvanized surfaces:

Cementitious primer / Latex MPI EXT 5.3A-G5 (Semigloss)

Primer:
Intermediate:
Topcoat:

MPI 26
MPI 11
MPI 11

System DFT:
112 microns 4.5 mils

C. Surfaces adjacent to painted surfaces; Mechanical, Electrical, including valves, conduit, hangers, supports,exposed copper piping, and miscellaneous metal items not otherwise specified except floors, hot metal surfaces, and new prefinished EXTERIOR SURFACES, OTHER METALS (NON-FERROUS)

equipment.
Match surrounding finish:

1. Alkyd

 MPI EXT 5.1D-G5 (Semigloss)

Primer:
Intermediate:
Topcoat:

MPI 79
MPI 94
MPI 94

System DFT:
131 microns 5.25 mils

48.13 INTERIOR PAINT TABLES

DIVISION 3:
INTERIOR CONCRETE PAINT TABLE

 New and uncoated existing and Existing, previously painted concrete floors:

Epoxy

New; MPI INT 3.2C-G6 (Gloss) / Existing; MPI RIN 3.2C-G6 (Gloss) Primer:
Intermediate:
Topcoat:

MPI 77
MPI 77
MPI 77

System DFT:
125 microns 5 mils

Note:
Primer may be reduced for penetration per manufacturer's instructions.

DIVISION 4:
INTERIOR CONCRETE MASONRY UNITS PAINT TABLE

New and uncoated Existing Concrete masonry:

High Performance Architectural Latex MPI INT 4.2D-G2 (Flat)

Filler
Primer:
Intermediate:
Topcoat:

MPI 4
N/A
MPI 138
MPI 138

System DFT:
275 microns 11 mils

Fill all holes in masonry surface

Existing, previously painted Concrete masonry:

High Performance Architectural Latex MPI RIN 4.2K-G2 (Flat)

Spot Primer:
Intermediate:
Topcoat: MPI 50
MPI 138
MPI 138

System DFT:
112 microns 4.5 mils 
DIVISION 5:
INTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE INTERIOR STEEL / FERROUS SURFACES

A. Metal, Mechanical, Electrical, including valves, conduit, hangers, supports, Surfaces adjacent to painted surfaces (Match surrounding finish), exposed copper piping, and miscellaneous metal items not otherwise specified except floors, hot metal surfaces, and new prefinished equipment:

1. High Performance Architectural Latex 
 MPI INT 5.1R-G5 (Semigloss)

	INTERIOR STEEL /
	FERROUS SURFACES
	

	Primer:
	Intermediate:
	Topcoat:

	MPI 79
	MPI 141
	MPI 141

	System DFT:
	125 microns 5 mils
	


-- End of Section –
DIVISION 10

SPECIALTIES

SECTION 10 44 16

FIRE EXTINGUISHERS
05/15
PART 49 GENERAL
49.1 REFERENCES
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.
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 10
(2018; TIA 18-1) Standard for Portable Fire Extinguishers
NFPA 101
(2018; TIA 18-1) Life Safety Code
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.157
(2003) Portable Fire Extinguishers 

49.2 SUBMITTALS
Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

49.2.1 Preconstruction Submittals 
jq. Manufacturer's Data
49.2.2 Shop Drawings
jr. Fire Extinguishers 
49.2.3 Product Data
js. Fire Extinguishers

49.2.4 Certificates
jt. Fire Extinguishers

ju. Manufacturer's Warranty with Inspection Tag
49.3 DELIVERY, STORAGE, AND HANDLING
Protect materials from weather, soil, and damage during delivery, storage, and construction.
Deliver materials in their original packages, containers, or bundles bearing the brand name and the name and type of the material.
49.4 WARRANTY
Guarantee that Fire Extinguishers are free of defects in materials, fabrication, finish, and installation and that they will remain so for a period of not less than 2 years after completion.
PART 50 PRODUCTS

50.1 FABRICATION DRAWINGS

Submit fabrication drawings consisting of fabrication and assembly details performed in the factory and product data for the following items:
Fire Extinguishers; Accessories, Wall Brackets.
50.2 SYSTEM DESCRIPTION
50.2.1 Types
Submit certificates that show fire extinguishers comply with local codes and regulations.
Provide fire extinguishers conforming to NFPA 10. Provide quantity and placement in compliance with the applicable sections of NFPA 101, and 29 CFR 1910.157.
Provide stored-pressure water type fire extinguishers.
Submit manufacturer's data for each type of Fire Extinguisher required, detailing all related Wall Mounting and Accessories information, complete with manufacturer's warranty with inspection tag.
50.2.2 Material
Provide aluminum extinguisher shell.
50.2.3 Size
2-1/2 gallons extinguishers.
5 pounds
extinguishers.
50.2.4 Accessories
Forged brass valve
Fusible plug
Safety release
Pressure gage
50.3 EQUIPMENT
50.3.1 Wall Brackets
Provide wall-hook fire extinguisher wall brackets.
Provide wall bracket and accessories as approved.
PART 51 EXECUTION
51.1 INSTALLATION
Fire Extinguishers where indicated on the drawings. Verify exact locations prior to installation.
Provide extinguishers which are fully charged and ready for operation upon installation. Provide extinguishers complete with Manufacturer's Warranty with Inspection Tag attached.
Comply with the manufacturer's recommendations for all installations.
51.2 PROTECTION
51.2.1 Repairing
Remove and replace damaged and unacceptable portions of completed work with new work at no additional cost to the Government.
51.2.2 Cleaning
Clean all surfaces of the work, and adjacent surfaces which are soiled as a result of the work. Remove from the site all construction equipment, tools, surplus materials and rubbish resulting from the work.
-- End of Section --
DIVISION 11

EQUIPMENT

SECTION 11 13 16

TRANSPARENT STRIP CURTAINS

PART 52 GENERAL

52.1 REFERENCES

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.

ASTM INTERNATIONAL (ASTM)

ASTM A123/123M
(2017) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products,
ASTM A153/153M
(2016a) Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM F 2329
(2015) Standard Specification for Zinc Coating, Hot-Dip, Requirements for Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded Fasteners

52.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
52.2.1 Shop Drawings

jv. Include plans, elevations, sections, details, and attachments to other work.

Detail assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of anchors and field connection.

52.2.2 Product Data

jw. Brochure of Curtains and Tracks

jx. Catalog cuts, illustrations, schedules, diagrams, instructions and brochures illustrating size, physical appearance and other characteristics of materials, systems or equipment for the work.

52.2.3 Samples

jy. Curtain fabric.

Color samples from the manufacturer's standard line (or custom color samples if specified) to be used in selecting or approving colors for the project.

52.2.4 Operation and Maintenance Data

jz. Operation and Maintenance Data:

For curtain and track units to include in operation and maintenance manuals.

52.3 MAINTENANCE

52.3.1 Extra Materials

Provide extra strip material equal to 5% of the total strips for each size.

PART 53 PRODUCTS

53.1 General: 

Curtains consisting of overlapping strips suspended from top of opening to form a curtain. Provide strips of length required to suit opening height and with sufficient unit number to close opening width with overlap indicated.

53.1.1 Strip Material: 

Curved, clear, transparent, extruded PVC. Fabricate strips for manufacturer's standard method of attachment to overhead mounting system indicated.

ka. Standard Grade: Designed to withstand temperature range of zero to plus 150 deg F.

kb. Strip Width and Thickness: 16 inches wide and 0.160 inch thick.

kc. Overlap: One-third.

kd. Heights: As indicated.
ke. PVC will be subjected to Alodine spray and must be capable of resisting degrading from the spray.
53.1.2 Header Mounting: 

Consisting of an angle bolted or welded to opening lintel; equip angle with permanently attached mounting pins and a steel-angle or -plate retaining strip attached to angle with wing nuts.

At door openings, in addition to above, provide bi-parting sliding track and trolleys so that curtains will slide and stack against the end columns.  
53.1.3 Sills:
Provide a galvanized steel bar and expansion anchor bolts to retain bottom of curtain panels where indicated.  At bi-parting sliding door panels, provide contentious chain or cable restraints.
53.1.4 Steel Finish: 

Hot-dip galvanize components to comply with the following:

kf. ASTM A 123/A 123M for iron and steel support mounting.

kg. ASTM A 153/A 153M or ASTM F 2329 for iron and steel hardware and anchors.

PART 54 EXECUTION

54.1 3.1 EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

54.2 INSTALLATION

Transparent-Strip Curtains: Attach curtain mounting system to lintel with screw anchors or toggle bolts. Mount curtain strips to overlap.

54.3 ADJUSTING AND CLEANING

After completing installation, inspect exposed factory finishes and repair damaged finishes.

- - END OF SECTION - -

DIVISION 13

SPECIAL CONSTRUCTION

SECTION 13 31 23

TEMPORARY TENSIONED FABRIC STRUCTURE

PART 55 GENERAL

55.1 REFERENCES

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.

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7
(20106) Minimum Design Loads and Associated Criteria for Buildings and Other Structures

ASCE 19
(2010) Structural Applications of Steel Cables for Buildings.

AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM).

ASTM A603
(2004) Standard Specifications for Zinc-Coated Steel Structural Wire Rope.

ASTM B221
(2014) Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes

ASTM D4851
(2015) Standard Test Methods for Coated and Laminated Fabrics for Architectural Use.

ASTM E84
(2018) Standard Test Method for Surface Burning Characteristics of Building Materials.

ASTM E108
(2017) Standard Test Methods for Fire Test and Roof Coverings.

ASTM E136
(2016) Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 1380 degrees F.

ASTM E424
(2015) Standard Test Method for Solar Energy Transmittance and Reflectance of Sheet Materials.

AMERICAN WELDING SOCIETY (AWS).

AWS D1.2/D1.2M
(2014) Structural Welding Code - Aluminum.

ALUMINUM ASSOCIATION

Aluminum Design Manual 
(2015) Aluminum Design Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA).

NFPA 701
(2014) Standard Methods of Fire Tests for Flame Propagation of Textiles and Films.

STEEL STRUCTURES PAINTING COUNCIL (SSPC).

SSPC-SP10
(2007) Near-White Blast Cleaning.

55.2 SYSTEM DESCRIPTION

55.2.1 General
Provide a tensioned fabric structure system that complies with requirements specified herein by testing the membrane system in accordance with the indicated test methods.

55.2.2 Definition
Tensioned Fabric Structure: Cable and/or frame supported tensioned membrane-covered fabric structure; incorporating a fabric under tension and capable of an anticlastic configuration. 

55.2.3 Performance Requirements

Performance requirements may include criteria for structural, thermal, acoustical, or other properties. Tolerances should be stated here only as they apply to the performance of the complete system. Include tolerances of fabrication and installation in their respective paragraphs under Part 2.
Note that all components will be subjected to Alodine spray.  All components must resist degradation caused by Alodine.
55.3 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

55.3.1 Shop Drawings

a. Design Drawings

Include plans, elevations, sections, mounting heights, and frame assembly details.  Preliminary member sizes with wall thickness.  Show preliminary anchoring layout and anchoring design with final depth. Show intended fabric attachment hardware and details. Identify direction, details and locations of fabric seams. Show details of fabric membrane dimensions including length of spans.

b. Engineered Drawings

Calculations and Engineering Drawings with seal of a Professional Engineer with a license in the State of North Carolina. Include plans, elevations, sections, mounting heights, and frame assembly details. Provide frame member sizes and required wall thicknesses. Identify all welding requirements. Detail all bolted and/or pin connections for frame assembly. Identify required sizes of bolts, pins, plates and tubing. Verify the fabric meets minimum engineering requirements. Detail fabric attachment methods and identify thickness of all membrane plates, clamps and other attachment components. Call out all cable sizes and pretension requirements.

Submit anchor-bolt plans before foundation work begins. Include location, diameter, and projection of anchor bolts required to attach the tensioned fabric structures to foundation. Indicate column reactions at each location.

55.3.2 Product Data

a. Product Data: For each type of product.

Include styles, material descriptions, construction details, fabrication details, dimensions of individual components and profiles, hardware, fittings, mounting accessories, features, and finishes for tensioned fabric structures. Include rated capacities, light transmissions, and operating characteristics of furnished specialties and accessories.

55.3.3 Samples

a. Samples for Selection
Fabric: Qty. (4) 8 ½” x 11” samples of fabric as selected by the Contracting Officer. Frame Finish: Qty. (4) Sample chips, not less than 2” x 3” in size.

55.3.4 Certificates

a. Qualification Data 

For Installer, fabricator and professional engineer.

b. Welding certificates

55.3.5 Closeout Submittals

a. Maintenance Data

For tensioned fabric structures to include in operation and maintenance manuals. Include the following: Methods for maintaining tensioned fabric structure fabrics and finishes. Precautions about cleaning materials and methods that could be detrimental to fabrics, finishes, and performance.

55.3.6 Test Reports

a. Examination Test Report

b. Manufacturer’s Field Service Inspection Report

55.4 QUALITY ASSURANCE

55.4.1 Delegated Design Engineer Qualifications:  

Delegated Design Engineer must be registered in the State of North Carolina and must seal all design documents as the responsible party in charge.  

55.4.2 Fabricator Qualifications: 

Shop that employs skilled workers who custom-fabricate tensioned fabric structures similar to those required for this Project and whose products have a record of successful in-service performance.

a. Fabricator is a Master Fabric Craftsman certified by the Industrial Fabrics Association International.

b. Fabricator’s responsibilities include fabricating and installing tensioned fabric structures and providing professional engineering services needed to assume engineering responsibility.

c. Fabricator’s engineering services must utilize Finite Element Analysis software that performs fabric form finding and takes into account fabric material properties and pre-stress characteristics.

d. Fabricator must have proven record of at least (5) successful projects of similar size and similar specified fabric material.

e. Fabricator must have been in continuous operation as a professional tensioned fabric structure manufacturer for minimum of (10) years prior to contract.

f. Fabricator must have an in-house Made-in-America manufacturing facility for both frame and fabric membrane components.

55.4.3 Installer Qualifications: 
Fabricator of products.

Welding Qualifications: Qualify procedures and personnel according to the following:

A. AWS D1.2/D1.2M, “Structural Welding Code – Aluminum.”

55.5 FIELD CONDITIONS

55.5.1 Weather Limitations: 

Proceed with installation only when existing and forecasted weather conditions permit installation of tensioned fabric structure in exterior locations to be performed according to manufacturers’ written instructions and warranty requirements.

55.5.2 Field Measurements: 

Where tensioned fabric structure installation is indicated to fit to other work, verify dimensions of other work by field measurements before fabrication and indicate measurements on Shop Drawings. Allow clearances for door curtain operation throughout the entire operating range. Notify Contracting Officer of discrepancies. Coordinate fabrication schedule with construction progress to avoid delaying the Work.

PART 56 PRODUCTS

56.1 MANUFACTURERS

Source Limitations: Obtain tensioned fabric structures from single source manufacturer. Manufacturer must be experienced in tensioned fabric structures design and fabrication.

56.2 PERFORMANCE REQUIREMENTS

56.2.1 Regulatory Requirements
Provide tensioned fabric canopy system complying with requirements and limitations of authorities having jurisdiction.

56.2.2 Delegated Design
Engage a qualified professional engineer to design tensioned fabric canopy system.  Professional Engineer must be registered in the State of North Carolina and must sign and seal all calculations and submittals.  Delegated design engineering requirements include, but are not limited to, the following:

a. Prepare structural design drawings defining the precise interface geometry determination, reaction loads imposed on structural framing, anchoring loads, connection details, interfaces and seam layouts.

b. Structural calculations for the tensioned fabric canopy system must include:

(1) Large deflection numerical shape generation that will insure a stable, uniformly stressed, three dimensionally shape that is in static equilibrium with the internal pre-stress forces and is suitable to resist all applied loads.

(2) Large deflection finite element method structural analysis of the membrane system under all applicable wind and seismic loads.

(3) Connection design including bolt, weld and ancillary member sizing.

(4) Biaxial fabric test specification, interpretation and fabric compensation determination.

(5) Accurate generation of the two dimensional compensated fabric templates required to generate the three dimensional equilibrium shape.

56.2.3 In engineering tensioned fabric canopy system fittings and accessories to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:

a. Requirements of the Aluminum Design Manual.

b. Aluminum: The lesser of minimum yield strength divided by 1.65 or minimum ultimate tensile strength divided by 1.95.

c. Galvanized Steel Cables: ASCE 19.

56.2.4 Structural Performance: 

Tensioned fabric canopy system is to withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated according to ASCE/SEI 7:

a. Wind Loads: Basic wind speed (3 second gust) 132 mph. Exposure Category CTo be determined by Subcontractor’s Engineer of Record.

b. Live Loads: Roof live load 5 psf (uniform) and 300 lbs (concentrated)To be determined by Subcontractor’s Engineer of Record.

c. Snow Loads: Ground snow load 10 psf.To be determined by Subcontractor’s Engineer of Record.

d. Seismic Loads: Soil Site Class D; Ss = 0.091; S1 = 0.048To be determined by Subcontractor’s Engineer of Record.

e. Structure Risk Category: II

56.2.5 General: 

In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:

Aluminum: The lesser of minimum yield strength divided by 1.65 or minimum ultimate tensile strength divided by 1.95.

56.2.6 Thermal Movements: 

Allow for thermal movements from ambient and surface temperature changes.  Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

56.2.7 Control of Corrosion: 

Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

56.3 CANOPY FABRIC

56.3.1 Product: 

Subject to compliance with requirements, provide fabric from one manufacturer. Provide PTFE fabric. Conform to ASTM D4851 and ASTM E424. 

56.3.2 Fire-Test-Response Characteristics: 

Provide canopy fabric with the fire-test-response characteristics indicated, as determined by testing identical products according to test method indicated below by ASTM E84, ASTM E108, and ASTM E136, UL or another testing and inspecting agency acceptable to authorities having jurisdiction:

Flame-Resistance Ratings: Passes NFPA 701.

56.3.3 Fabric properties:

Fabric thickness and tensile strength: Must meet engineering requirements with a safety factor of five.

Color: White

Fabric manufacturer:  Fabric must be manufacturer’s standard fabric and shall resist alodine spray deterioration.
56.4 CANOPY FRAME, CABLES, FITTINGS AND ACCESSORIES

56.4.1 General: 

Provide accessories as standard with tensioned fabric canopy system fabricator and as specified. Fabricate and finish accessories at the factory to greatest extent possible, by manufacturer’s standard procedures and processes. Comply with indicated profiles and with dimensional and structural requirements.

56.4.2 Metal Surfaces, General: 

Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.

56.4.3 Aluminum:

a. Provide alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with strength and durability properties for each aluminum form required not less than that of alloy and temper designated below.

b. Extruded Bars and Shapes: ASTM B 221, Alloy 6063-T5/T52.

56.4.4 Cables and Fittings be constructed of galvanized steel:

a. All cables in contact with PTFE fabric must be PVC coated.

b. Galvanized Cables:

(1) Cable: 7-by-19 galvanized steel structural wire rope made from wire complying with ASTM A 603.

(2) Cable Fittings: Connectors of types indicated or required, fabricated from hot dip galvanized steel, and with capability to sustain, without failure, a load equal to minimum breaking strength of cable with which they are used.

56.4.5 Metal Battens for Securing Canopy Fabric to Structural Frame: 

Extruded aluminum.

56.4.6 Frame Finish:

Polyester powder painted unless otherwise specified.

Paint Finish for marine or other corrosive environments:

(1) Commercial blast clean surface in accordance to SSPC-SP 10.

(2) Primer Material properties – (1) coat of Kynar finish at 2.5-4.0 mils MDFT.

(3) Minimum thickness – 8.5-18 mils TDFT.

(4) Color: As selected from manufacturer’s available stock colors by the Contracting Officer.
PART 57 EXECUTION

57.1 EXAMINATION

Examine structural steel framing and other substrates, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work. Prepare written report, endorsed by Installer, listing conditions detrimental to performance. Submit to the Contracting Officer. Proceed with installation only after unsatisfactory conditions have been corrected.

57.2 ERECTION

Proceed with installation of tensioned fabric structure only when existing and forecasted weather conditions will permit work to be performed in accordance with manufacturer’s recommendations. Erect frame and fabric in accordance with the procedures of the approved manufacturer. Adequate pre-stress must be applied to eliminate fabric wrinkles and excess cable sag.

57.3 FIELD QUALITY CONTROL

57.3.1 Manufacturer’s Field Service: 

Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections. Prepare test and inspection reports and submit to the Contracting Officer.

57.4 ADJUSTING AND CLEANING

57.4.1 Occupancy Adjustments: 

When requested during the project, provide up to one on-site assistance in adjusting system to suit actual occupied conditions. 

57.5 DEMONSTRATION

Engage a factory-authorized service representative to train Government’s maintenance personnel to adjust cable and fabric tension and to clean and maintain canopy fabric.

57.6 DECONSTRUCTION

Upon completion of the Wash Rack and when directed by the Contracting Officer’s Representative, deconstruct the Temporary Tensioned Fabric Structure.  Remove from Project site.  Structure becomes property of the Contractor.  Restore existing concrete pavement and patch structure anchor points to match existing adjacent construction.  The fabric structure will have been in contact with alodine spray during its use.  Provide related hazardous materials removal and properly dispose off site.
- - END OF SECTION -
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SUMP PUMPS

PART 58 PART 1   GENERAL

58.1 REFERENCES

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.

HYDRAULIC INSTITUTE (HI)

HI M100
(2009) HI Pump Standards Set

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250
(2014) Enclosures for Electrical Equipment (1000 Volts Maximum)

58.2 GENERAL REQUIREMENTS

Two sump pumps shall be installed, one in the existing sump and one in the new 2,500 gallon storage tanks in Building 77. The motors shall be rated for Class I, Division 1, and Group C & D hazardous locations. The submitted performance curve shall show the flow and head capacity of the pump.

58.3 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

58.3.1 Shop Drawings

a. Connection Diagrams 

b. Control Diagrams 

c. Fabrication Drawings 

58.3.2 Product Data

kh. Manufacturer's Catalog Data 

ki. Pump Performance Curve 

kj. Submersible Pumps 

kk. Accessories 

kl. Float Switches
58.3.3 Test Reports

a. Final Test Reports
58.3.4 Manufacturer's Instructions

a. Manufacturer's Installation Instructions

58.4 DELIVERY, STORAGE, AND HANDLING

Inspect the pump for damage or other distress when received at the project site.  Store the pump and associated equipment indoors as recommended by the pump manufacturer, protected from construction or weather hazards at the project site.  Provide adequate short-term storage for the pump and equipment in a covered, dry, and ventilated location prior to installation.  Follow the manufacturer's instructions for extended storage.

PART 59 PRODUCTS

59.1 SYSTEM DESCRIPTION

a. Show details of connection of cables and pump motors on connection diagrams for sump pumps.

b. Submit control diagrams for sump pumps showing motor starters, relays, or any other component necessary for safe operation.

c. Indicate the sump pump size, type, and efficiency rating on fabrication drawings.

d. Submit manufacturer's catalog data for sump pumps showing performance data including; pump performance curve, indicating brake horsepower, head gpm, and NPSH.  Also include equipment foundation data and equipment data.

e. Provide manufacturer's installation instructions.

59.2 EQUIPMENT

2.2.1   Submersible Pumps

a.
Construct and furnish pumps and accessories in accordance with the requirements of HI M100 standards and those specified herein.

b.
Install operating switch such that in case of failure, the operating switch does not require breaking of pump-motor seals for repairs.

c.
Ensure requirements for each material designation are in accordance with the applicable definition listed in the centrifugal pump section of  HI M100 standards.  Ensure materials for components and accessories not covered by these definitions are as specified herein.

d.
Avoid contact between dissimilar metals.  Where such contact cannot be avoided, protect joints between dissimilar metals against galvanic corrosion by plating, organic insulation coatings, gaskets, or other suitable means.

2.2.1.1   Pump Selection

a.
Provide pump with duty conditions as follows:

1.  Pump No. 1 Existing Sump: 50 gpm at 14 feet TDH, 208 volts, 1 phase, 0.5 Hp.  The pump shall have an integral float switch to turn the pump on and off.  The submersible pump shall be capable of passing a 3/4-inch spherical solid.

2.  Pump No. 2 New 2,500 gallon Storage Tank: 50 gpm at 77 feet TDH, 208 volts, 1 phase, 2.0 Hp.  The submersible pump shall be capable of passing a 3/4-inch spherical solid.  The operation of the UV/OXIDATION system shall be controlled by the system PLC and three float switches to be installed in the 2,500 gallon tank.  The UV/OXIDATION system and pump shall be turned on by an ultrasonic level transducer located in the storage tank.

b.
Ensure pump seals, lubricant, and electrical insulation are suitable for service in liquids up to 140 degrees F.

2.2.1.2   Pump Housing

Provide a pump housing that encloses the pump motor and volute with its integrally cast feet.  Provide a cast iron pump housing that is watertight under all heads normal to the service, and constructed to permit inspection and repair.  Furnish with a volute designed to withstand a hydrostatic pressure of not less than 1-1/2 times the design shutoff head of the pump.

2.2.1.3   Impeller

Provide cast-iron non-clogging type impeller with design features to provide maximum freedom from clogging when liquid containing rags and stringy material is handled.  Provide impeller that is dynamically balanced and that has a minimum size solid-sphere handling capability of 1/2 inches.
2.2.1.4   Pump Shaft

Provide a pump shaft that is an extension of the motor shaft and constructed of ground and polished AISI Type 300 or 400 series corrosion-resistant steel with hard wearing surfaces (over 300 Brinell).

2.2.1.5   Mechanical Seal

Provide manufacturer's standard mechanical type pump shaft seal specifically constructed for the service duty temperature and resistance to pumped fluid.

2.2.1.6   Bearings and Lubrication

Furnish antifriction ball- or roller-bearings with full provision for the mechanical and hydraulic, radial, and thrust loads imposed.  Seal and permanently grease or oil lubricate bearings.

2.2.1.7   Motor and Power Cord

a.
The oil-filled motor shall be a Class B insulated NEMA B design, which is FM Listed and CSA Certified for Class I, Division 1, and Group C & D environments.  At maximum load, the winding temperature will not exceed 220 degrees F submerged.  Since air-filled motors are not capable of dissipating heat, they shall not be considered equal.  Single-phase motors shall include an integral thermal overload switch and the capacitor circuit shall be located in the pump assembly.  Three phase motors shall incorporate a thermal sensor, which is connected to the motor contactor circuit in the panel.

b.
Provide waterproof, internally grounded, oil-resistant, Type SO chloroprene power cord 25-feet in length.

2.2.2   Float Switches

a.
The float switches shall be mercury-free mechanical switches.  The floats shall be constructed of polypropylene with polyurethane foam fill.  Provide AISI Type 304 or 316 corrosion-resistant steel weight and chain.  Each float shall be provided with 30 feet of oil-resistant cable.

2.2.3   Painting

Treat and paint equipment in accordance with the manufacturer's standard practice for specified duty.
2.2.4
Lift Chain

The pump in the 2,500 gallon storage tank shall be equipped with a ¼ inch, welded, 316 stainless steel link chain.

PART 60 EXECUTION

3.1   INSTALLATION

Install equipment in accordance with manufacturer's recommendations.

3.2   FIELD QUALITY CONTROL

3.2.1   Pump Acceptance

a.
Operate pumps against static heads indicated, and verify pump-flow capacity.

b.
Provide final test reports to the Contracting Officer.  The final test reports shall include a cover letter/sheet clearly marked with the System name, Date, and the words "Final Test Reports.
-- End of Section --
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PART 61 GENERAL
61.1 REFERENCES
The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI C12.1
(2008) Electric Meters Code for Electricity Metering
ASTM INTERNATIONAL (ASTM)
ASTM B1
(2013) Standard Specification for Hard-Drawn Copper Wire
ASTM B8
(2011; R 2017) Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft
ASTM D709
(2017) Standard Specification for Laminated Thermosetting Materials
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100
(2000; Archived) The Authoritative Dictionary of IEEE Standards Terms
IEEE 81
(2012) Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System
IEEE C2
(2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS
(2017; Errata 2017) Standard for Acceptance Testing Specifications for Electrical Power Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
ANSI C12.7
(2014) Requirements for Watthour Meter Sockets
ANSI C80.1
(2005) American National Standard for Electrical Rigid Steel Conduit (ERSC)
ANSI C80.3
(2015) American National Standard for Electrical Metallic Tubing (EMT)
ANSI C80.5
(2015) American National Standard for Electrical Rigid Aluminum Conduit
NEMA 250
(2014) Enclosures for Electrical Equipment (1000 Volts Maximum)
NEMA BU 1.1
(2010) General Instructions for Proper Handling, Installation, Operation and Maintenance of Busway Rated 600 V or Less
NEMA FU 1
(2012) Low Voltage Cartridge Fuses
NEMA ICS 1
(2000; R 2015) Standard for Industrial Control and Systems: General Requirements
NEMA ICS 2
(2000; R 2005; Errata 2008) Industrial Control and Systems Controllers, Contactors, and Overload Relays Rated 600V
NEMA ICS 4
(2015) Application Guideline for Terminal Blocks
NEMA ICS 6
(1993; R 2016) Industrial Control and Systems:
Enclosures
NEMA KS 1
(2013) Enclosed and Miscellaneous Distribution Equipment Switches (600V Maximum)
NEMA MG 1
(2016; SUPP 2016) Motors and Generators
NEMA MG 10
(2017) Energy Management Guide for Selection and Use of Fixed Frequency Medium AC Squirrel-Cage Polyphase Induction Motors
NEMA MG 11
(1977; R 2012) Energy Management Guide for Selection and Use of Single Phase Motors
NEMA RN 1
(2005; R 2013) Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit
NEMA ST 20
(1992; R 1997) Standard for Dry-Type Transformers for General Applications
NEMA TC 14
(2002) Standard for Reinforced Thermosetting Resin Conduit (RTRC) and Fittings
NEMA TC 2
(2013) Standard for Electrical Polyvinyl Chloride (PVC) Conduit
NEMA TC 3
(2016) Polyvinyl Chloride (PVC) Fittings for Use With Rigid PVC Conduit and Tubing
NEMA TP 1
(2002) Guide for Determining Energy Efficiency for Distribution Transformers
NEMA WD 1
(1999; R 2015) Standard for General Color Requirements for Wiring Devices
NEMA WD 6
(2016) Wiring Devices Dimensions Specifications
NEMA Z535.4
(2011) American National Standard for Product Safety Signs and Labels
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70
(2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; TIA 17-11; TIA 17-12; TIA 17-13; TIA 17-14) National Electrical Code

NFPA 70E
(2018; TIA 18-1; TIA 81-2) Standard for Electrical Safety in the Workplace

NFPA 780
(2017) Standard for the Installation of Lightning Protection Systems
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.147
The Control of Hazardous Energy (Lock Out/Tag Out)
UNDERWRITERS LABORATORIES (UL)
UL 1
(2005; Reprint Aug 2017) UL Standard for Safety Flexible Metal Conduit
UL 1063
(2017) UL Standard for Safety Machine-Tool Wires and Cables
UL 1203
(2013; Reprint Apr 2015) UL Standard for Safety Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations

UL 1242
(2006; Reprint Mar 2014) Standard for Electrical Intermediate Metal Conduit -- Steel
UL 1283
(2017) UL Standard for Safety Electromagnetic Interference Filters
UL 1449
(2014; Reprint Jul 2017) UL Standard for Safety Surge Protective Devices
UL 1561
(2011; Reprint Jun 2015) Dry-Type General Purpose and Power Transformers
UL 1660
(2014) Liquid-Tight Flexible Nonmetallic Conduit
UL 1699
(2017) UL Standard for Safety Arc-Fault Circuit-Interrupters
UL 198M
(2003; Reprint Feb 2013) Standard for Mine-Duty Fuses
UL 20
(2010; Reprint Feb 2012) General-Use Snap Switches
UL 2043
(2013) Fire Test for Heat and Visible Smoke Release for Discrete Products and Their Accessories Installed in Air-Handling Spaces

UL 360
(2013; Reprint Jan 2015) Liquid-Tight Flexible Steel Conduit
UL 4248-1
(2017) UL Standard for Safety Fuseholders- Part 1: General Requirements

UL 4248-12
(2007; Reprint Dec 2012) UL Standard for Safety Fuseholders - Part 12: Class R
UL 44
(2014; Reprint Feb 2015) Thermoset-Insulated Wires and Cables

UL 467
(2013; Reprint Jun 2017) UL Standard for Safety Grounding and Bonding Equipment
UL 486A-486B
(2013; Reprint Jan 2016) Wire Connectors
UL 486C
(2013; Reprint Jan 2016) Splicing Wire Connectors
UL 489
(2016) UL Standard for Safety Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures
UL 498
(2017; Reprint Nov 2017) UL Standard for Safety Attachment Plugs and Receptacles
UL 5
(2016) UL Standard for Safety Surface Metal Raceways and Fittings
UL 50
(2015) UL Standard for Safety Enclosures for Electrical Equipment, Non-Environmental Considerations

UL 506
(2017) UL Standard for Safety Specialty Transformers
UL 508
(1999; Reprint Oct 2013) Industrial Control Equipment
UL 510
(2017) UL Standard for Safety Polyvinyl Chloride, Polyethylene and Rubber Insulating Tape
UL 514A
(2013; Reprint Aug 2017) UL Standard for Safety Metallic Outlet Boxes
UL 514B
(2012; Reprint Nov 2014) Conduit, Tubing and Cable Fittings
UL 514C
(2014; Reprint Dec 2014) Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

UL 5A
(2015) Nonmetallic Surface Raceways and Fittings
UL 6
(2007; Reprint Nov 2014) Electrical Rigid Metal Conduit-Steel
UL 651
(2011; Reprint Jun 2016) UL Standard for Safety Schedule 40 and 80 Rigid PVC Conduit and Fittings
UL 67
(2009; Reprint Nov 2017) UL Standard for Safety Panelboards
UL 6A
(2008; Reprint Nov 2014) Electrical Rigid Metal Conduit - Aluminum, Red Brass, and Stainless Steel
UL 719
(2006; Reprint Apr 2013) Nonmetallic-Sheathed Cables
UL 797
(2007; Reprint Mar 2017) UL Standard for Safety Electrical Metallic Tubing -- Steel
UL 817
(2015; Reprint May 2017) UL Standard for Safety Cord Sets and Power-Supply Cords
UL 83
(2017) UL Standard for Safety Thermoplastic-Insulated Wires and Cables

UL 870
(2016) UL Standard for Safety Wireways, Auxiliary Gutters, and Associated Fittings

UL 943
(2016) UL Standard for Safety Ground-Fault Circuit-Interrupters

UL 984
(1996; Reprint Sep 2005) Hermetic Refrigerant Motor-Compressors

61.2 DEFINITIONS
Unless otherwise specified or indicated, electrical and electronics terms used in these specifications, and on the drawings, are as defined in IEEE 100.

61.3 SUBMITTALS
Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

61.3.1 Shop Drawings 
km. Panelboards 

kn. Transformers 
61.3.2 Product Data 

ko. Circuit breakers

kp. Switches

kq. Transformers

kr. Enclosed circuit breakers

ks. Motor controllers

kt. Combination motor controllers

ku. Manual motor starters 

kv. Include performance and characteristic curves.

61.3.3 Test Reports

kw. 600-volt wiring test
kx. Grounding system test 

ky. Transformer tests

kz. Ground-fault receptacle test

61.3.4 Certificates

la. Fuses

61.3.5 Manufacturer's Field Reports 
lb. Transformer factory tests
61.3.6 Operation and Maintenance Data

lc. Submit Manufacturer provided Operation and Maintenance Data for all equipment.

61.4 QUALITY ASSURANCE
61.4.1 Fuses
Submit coordination data as specified in paragraph, FUSES of this section.
61.4.2 Regulatory Requirements
In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" or "must" had been substituted for "should" wherever it appears. Interpret references in these publications to the "authority having jurisdiction," or words of similar meaning, to mean the Contracting Officer. Provide equipment, materials, installation, and workmanship in accordance with the mandatory and advisory provisions of NFPA 70 unless more stringent requirements are specified or indicated.
61.4.3 Standard Products
Provide materials and equipment that are products of manufacturers regularly engaged in the production of such products which are of equal material, design and workmanship and:
ld. Have been in satisfactory commercial or industrial use for 2 years prior to bid opening including applications of equipment and materials under similar circumstances and of similar size.
le. Have been on sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2-year period.

lf. Where two or more items of the same class of equipment are required, provide products of a single manufacturer; however, the component parts of the item need not be the products of the same manufacturer unless stated in this section.
61.4.3.1 Alternative Qualifications
Products having less than a 2-year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or laboratory tests, is furnished.
61.4.3.2 Material and Equipment Manufacturing Date
Products manufactured more than 3 years prior to date of delivery to site are not acceptable.
61.5 WARRANTY
Provide equipment items supported by service organizations that are reasonably convenient to the equipment installation in order to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.
PART 62 PRODUCTS
62.1 MATERIALS AND EQUIPMENT
As a minimum, meet requirements of UL, where UL standards are established for those items, and requirements of NFPA 70 for all materials, equipment, and devices.
62.2 CONDUIT AND FITTINGS
Conform to the following:
62.2.1 Rigid Metallic Conduit
62.2.1.1 Rigid, Threaded Zinc-Coated Steel Conduit 
ANSI C80.1, UL 6.
62.2.1.2 Rigid Aluminum Conduit 
ANSI C80.5, UL 6A.

62.2.2 Rigid Nonmetallic Conduit

PVC Type EPC-40 and EPC-80 in accordance with NEMA TC 2,UL 651.
62.2.3 Intermediate Metal Conduit (IMC) 
UL 1242, zinc-coated steel only.

62.2.4 Electrical, Zinc-Coated Steel Metallic Tubing (EMT) 
UL 797, ANSI C80.3.

62.2.5 Plastic-Coated Rigid Steel and IMC Conduit 
NEMA RN 1, Type 40( 1 mm 40 mils thick).

62.2.6 Flexible Metal Conduit 
UL 1.
62.2.6.1 Liquid-Tight Flexible Metal Conduit, Steel 
UL 360.

62.2.7 Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.
Ferrous fittings: cadmium- or zinc-coated in accordance with UL 514B.
62.2.7.1 Fittings for Rigid Metal Conduit and IMC 
Threaded-type. Split couplings unacceptable.
62.2.7.2 Fittings for EMT

Steel compression type.
62.2.8 Fittings for Rigid Nonmetallic Conduit
NEMA TC 3 for PVC, and UL 514B.
62.2.9 Liquid-Tight Flexible Nonmetallic Conduit
UL 1660.
62.3 OUTLET BOXES AND COVERS
UL 514A, cadmium- or zinc-coated, if ferrous metal. UL 514C, if nonmetallic.
62.4 CABINETS, JUNCTION BOXES, AND PULL BOXES
Volume greater than 1640 mL 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet steel.
62.5 WIRES AND CABLES
Provide wires and cables in accordance applicable requirements of NFPA 70 and UL for type of insulation, jacket, and conductor specified or indicated.
Do not use wires and cables manufactured more than 12 months prior to date of delivery to site.
62.5.1 Conductors
Provide the following:
lg. Conductor sizes and capacities shown are based on copper, unless indicated otherwise.
lh. Conductors No. 8 AWG and larger diameter:
stranded.
li. Conductors No. 10 AWG and smaller diameter: solid.
lj. Conductors for remote control, alarm, and signal circuits, classes 1, 2, and 3: stranded unless specifically indicated otherwise.
lk. All conductors: copper.
62.5.1.1 Minimum Conductor Sizes
Provide minimum conductor size in accordance with the following:
ll. Branch circuits: No. 12 AWG.
lm. Class 1 remote-control and signal circuits: No. 14 AWG.
ln. Class 2 low-energy, remote-control and signal circuits: No. 16 AWG.
lo. Class 3 low-energy, remote-control, alarm and signal circuits: No. 22 AWG.
62.5.2 Color Coding
Provide color coding for service, feeder, branch, control, and signaling circuit conductors.
62.5.2.1 Ground and Neutral Conductors
Provide color coding of ground and neutral conductors as follows:
lp. Grounding conductors: Green.
lq. Neutral conductors: White.
lr. Exception, where neutrals of more than one system are installed in same raceway or box, other neutrals color coding: white with a different colored (not green) stripe for each.
62.5.2.2 Ungrounded Conductors

Provide color coding of ungrounded conductors in different voltage systems as follows:
ls. 208/120 volt, three-phase
(1) Phase A - black
(2) Phase B - red
(3) Phase C – blue
lt. 480/277 volt, three-phase
(1) Phase A - brown

(2) Phase B - orange

(3) Phase C – yellow

lu. 120/240 volt, single phase:
Black and red
lv. On three-phase, four-wire delta system, high leg: orange, as required by NFPA 70.
62.5.3 Insulation
Unless specified or indicated otherwise or required by NFPA 70, provide power and lighting wires rated for 600-volts, Type THWN/THHN conforming to UL 83 or Type XHHW conforming to UL 44, except that grounding wire may be type TW conforming to UL 83; remote-control and signal circuits: Type TW or TF, conforming to UL 83. Where lighting fixtures require 90-degree Centigrade (C) conductors, provide only conductors with 90-degree C insulation or better.
62.5.4 Bonding Conductors
ASTM B1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger diameter.
62.5.5 Nonmetallic Sheathed Cable 
UL 719, Type NM or NMC.
62.5.6 Wire and Cable for 400 Hertz (Hz) Circuits 
Insulated copper conductors.

62.5.7 Cord Sets and Power-Supply Cords

UL 817.
62.6 SPLICES AND TERMINATION COMPONENTS
UL 486A-486B for wire connectors and UL 510 for insulating tapes. Connectors for No. 10 AWG and smaller diameter wires: insulated, pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing connector). Provide solderless terminal lugs on stranded conductors.

62.7 DEVICE PLATES
Provide the following:
lw. UL listed, one-piece device plates for outlets to suit the devices installed.
lx. For metal outlet boxes, plates on unfinished walls:
zinc-coated sheet steel or cast metal having round or beveled edges.
ly. For nonmetallic boxes and fittings, other suitable plates may be provided.
lz.  Plates on finished walls: nylon or lexan, minimum 0.792 mm 0.03 inch wall thickness and same color as receptacle or toggle switch with which they are mounted.
ma. Plates on finished walls: satin finish stainless steel or brushed-finish aluminum, minimum 0.792 mm 0.03 inch thick.
mb. Screws: machine-type with countersunk heads in color to match finish of plate.
mc. Sectional type device plates are not be permitted.
md. Plates installed in wet locations: gasketed and UL listed for "wet locations."
62.7.1 Disconnect Switches
NEMA KS 1.
Provide heavy duty-type switches where indicated, where switches are rated higher than 240 volts, and for double-throw switches. Utilize Class R fuseholders and fuses for fused switches, unless indicated otherwise. Provide horsepower rated for switches serving as the motor-disconnect means. Provide switches in NEMA 3R enclosure per NEMA ICS 6.

62.8 FUSES

NEMA FU 1. Provide complete set of fuses for each fusible switch, panel and control center. Coordinate time-current characteristics curves of fuses serving motors or connected in series with circuit breakers or other circuit protective devices for proper operation. Submit coordination data for approval. Provide fuses with a voltage rating not less than circuit voltage.
62.8.1 Fuseholders
Provide in accordance with UL 4248-1.
62.8.2 Cartridge Fuses, Current Limiting Type (Class R)
UL 198M, Class RK-1.Provide only Class R associated fuseholders in accordance with UL 4248-12.
62.8.3 Cartridge Fuses, High-Interrupting Capacity, Current Limiting Type (Classes J, L, and CC)

UL 198M, Class J for zero to 600 amperes and Class CC for zero to 30 amperes.
62.8.4 Cartridge Fuses, Current Limiting Type (Class T)
UL 198M, Class T for zero to 1,200 amperes, 300 volts; and zero to 800 amperes, 600 volts.
62.9 PANELBOARDS
Provide panelboards in accordance with the following:
me. UL 67 and UL 50 having a short-circuit current rating as indicated.
mf. Panelboards for use as service disconnecting means: additionally conform to UL 869A.

mg. Panelboards: circuit breaker-equipped.
mh. Designed such that individual breakers can be removed without disturbing adjacent units or without loosening or removing supplemental insulation supplied as means of obtaining clearances as required by UL.
mi. "Specific breaker placement" is required in panelboards to match the breaker placement indicated in the panelboard schedule on the drawings.
mj. Use of "Subfeed Breakers" is not acceptable unless specifically indicated otherwise.
mk. Main breaker:
"separately" mounted "above" or "below" branch breakers.
ml. Where "space only" is indicated, make provisions for future installation of breakers.
mm. Directories: indicate load served by each circuit in panelboard.
mn. Directories: indicate source of service to panelboard (e.g., Panel PA served from Panel MDP).
mo. Type directories and mount in holder behind transparent protective covering.
mp. Panelboards: listed and labeled for their intended use.
mq. Panelboard nameplates: provided in accordance with paragraph FIELD FABRICATED NAMEPLATES.

62.9.1 Enclosure
Provide panelboard enclosure in accordance with the following:
mr. UL 50.
ms. Cabinets mounted outdoors or flush-mounted: hot-dipped galvanized after fabrication.
mt. Cabinets: painted in accordance with paragraph PAINTING.
mu. Front edges of cabinets: form-flanged or fitted with structural shapes welded or riveted to the sheet steel, for supporting the panelboard front.
mv. All cabinets: fabricated such that no part of any surface on the finished cabinet deviates from a true plane by more than 3 mm 1/8 inch.
mw. Holes: provided in the back of indoor surface-mounted cabinets, with outside spacers and inside stiffeners, for mounting the cabinets with a 15 mm 1/2 inch clear space between the back of the cabinet and the wall surface.
mx. Flush doors: mounted on hinges that expose only the hinge roll to view when the door is closed.
my. Each door: fitted with a combined catch and lock, except that doors over 600 mm 24 inches long provided with a three-point latch having a knob with a T-handle, and a cylinder lock.
mz. Keys: two provided with each lock, with all locks keyed alike.
na. Finished-head cap screws: provided for mounting the panelboard fronts on the cabinets.
62.9.2 Panelboard Buses
Support bus bars on bases independent of circuit breakers. Design main buses and back pans so that breakers may be changed without machining, drilling, or tapping. Provide isolated neutral bus in each panel for connection of circuit neutral conductors. Provide separate ground bus identified as equipment grounding bus per UL 67 for connecting grounding conductors; bond to steel cabinet. In addition to equipment grounding bus, provide second "isolated" ground bus, where indicated.
62.9.2.1 Panelboard Neutrals for Non-Linear Loads 
Provide in accordance with the following:.
nb. UL listed, with panelboard type specifically UL heat rise tested for use on non-linear loads.

nc. Panelboard: heat rise tested in accordance with UL 67, except with the neutral assembly installed and carrying 200 percent of the phase bus current during testing.
nd. Verification of the testing procedure:
provided upon request.
ne. Two neutral assemblies paralleled together with cable is not acceptable.
nf. Nameplates for panelboard rated for use on non-linear loads: marked "SUITABLE FOR NON-LINEAR LOADS" and in accordance with paragraph FIELD FABRICATED NAMEPLATES.
ng. Provide a neutral label with instructions for wiring the neutral of panelboards rated for use on non-linear loads.
62.9.3 Circuit Breakers
UL 489, thermal magnetic-type having a minimum short-circuit current rating equal to the short-circuit current rating of the panelboard in which the circuit breaker will be mounted. Breaker terminals: UL listed as suitable for type of conductor provided. Series rated circuit breakers and plug-in circuit breakers are unacceptable.
62.9.3.1 Multipole Breakers
Provide common trip-type with single operating handle. Design breaker such that overload in one pole automatically causes all poles to open. Maintain phase sequence throughout each panel so that any three adjacent breaker poles are connected to Phases A, B, and C, respectively.
62.9.3.2 Circuit Breaker With Ground-Fault Circuit Interrupter
UL 943 and NFPA 70. Provide with "push-to-test" button, visible indication of tripped condition, and ability to detect and trip on current imbalance of 6 milliamperes or greater per requirements of UL 943 for Class A ground-fault circuit interrupter.

62.9.3.3 Circuit Breakers for HVAC Equipment
Provide circuit breakers for HVAC equipment having motors (group or individual) marked for use with HACR type and UL listed as HACR type.
62.10 ENCLOSED CIRCUIT BREAKERS
UL 489. Individual molded case circuit breakers with voltage and continuous current ratings, number of poles, overload trip setting, and short circuit current interrupting rating as indicated. Enclosure type as indicated.
62.11 MOTOR SHORT-CIRCUIT PROTECTOR (MSCP)
Motor short-circuit protectors, also called motor circuit protectors (MCPs): UL 508 and UL 489, and provided as shown. Provide MSCPs that consist of an adjustable instantaneous trip circuit breaker used only in conjunction with a combination motor controller which provides coordinated motor branch-circuit overload and short-circuit protection. Rate MSCPs in accordance with the requirements of NFPA 70.
62.12 TRANSFORMERS
Provide transformers in accordance with the following:
nh. NEMA ST 20, general purpose, dry-type, self-cooled, ventilated.
ni. Provide transformers in NEMA 3R enclosure.
nj. Transformer insulation system:
(1) 430 degrees F insulation system for transformers 15 kVA and greater, with temperature rise not exceeding 240 degrees F under full-rated load in maximum ambient of 220 degrees F.
nk. Transformer of 300 degrees F temperature rise: capable of carrying continuously 100 percent of nameplate kVA without exceeding insulation rating.
nl. Transformer of 240 degrees F temperature rise: capable of carrying continuously 115 percent of nameplate kVA without exceeding insulation rating.
nm. Transformer of 175 degrees F temperature rise: capable of carrying continuously 130 percent of nameplate kVA without exceeding insulation rating.
nn. Transformers: quiet type with maximum sound level at least 3 decibels less than NEMA standard level for transformer ratings indicated.
62.12.1 Specified Transformer Efficiency
Transformers, indicated and specified with: 480V primary, 175 degrees F or 240 degrees F temperature rise, kVA ratings of 37.5 to 100 for single phase or 30 to 500 for three phase, energy efficient type. Minimum efficiency, based on factory test results: not be less than NEMA Class 1 efficiency as defined by NEMA TP 1.

62.13 MOTORS
Provide motors in accordance with the following:
no. NEMA MG 1.
np. Hermetic-type sealed motor compressors: Also comply with UL 984.
nq. Provide the size in terms of kW HP, or kVA, or full-load current, or a combination of these characteristics, and other characteristics, of each motor as indicated or specified.
nr. Determine specific motor characteristics to ensure provision of correctly sized starters and overload heaters.
ns. Rate motors for operation on 208-volt, 3-phase circuits with a terminal voltage rating of 200 volts, and those for operation on 480-volt,
nt. 3-phase circuits with a terminal voltage rating of 460 volts.

nu. Use motors designed to operate at full capacity with voltage variation of plus or minus 10 percent of motor voltage rating.
nv. Unless otherwise indicated, use continuous duty type motors if rated 745 Watts 1 HP and above.
nw. Where fuse protection is specifically recommended by the equipment manufacturer, provide fused switches in lieu of non-fused switches indicated.
62.13.1 High Efficiency Single-Phase Motors
Single-phase fractional-horsepower alternating-current motors: high efficiency types corresponding to the applications listed in NEMA MG 11.
In exception, for motor-driven equipment with a minimum seasonal or overall efficiency rating, such as a SEER rating, provide equipment with motor to meet the overall system rating indicated.

62.13.2 Premium Efficiency Polyphase Motors
Select polyphase motors based on high efficiency characteristics relative to typical characteristics and applications as listed in NEMA MG 10. In addition, continuous rated, polyphase squirrel-cage medium induction motors must meet the requirements for premium efficiency electric motors in accordance with NEMA MG 1, including the NEMA full load efficiency ratings. In exception, for motor-driven equipment with a minimum seasonal or overall efficiency rating, such as a SEER rating, provide equipment with motor to meet the overall system rating indicated.

62.13.3 Motor Sizes
Provide size for duty to be performed, not exceeding the full-load nameplate current rating when driven equipment is operated at specified capacity under most severe conditions likely to be encountered. When motor size provided differs from size indicated or specified, make adjustments to wiring, disconnect devices, and branch circuit protection to accommodate equipment actually provided. Provide controllers for motors rated 1-hp and above with electronic phase-voltage monitors designed to protect motors from phase-loss, undervoltage, and overvoltage. Provide protection for motors from immediate restart by a time adjustable restart relay.
62.13.4 Wiring and Conduit
Provide internal wiring for components of packaged equipment as an integral part of the equipment. Provide power wiring and conduit for field-installed equipment as specified herein. Power wiring and conduit: conform to the requirements specified herein. Control wiring: provided under, and conform to, the requirements of the section specifying the associated equipment.

62.14 MOTOR CONTROLLERS
Provide motor controllers in accordance with the following:
nx. UL 508, NEMA ICS 1, and NEMA ICS 2.
ny. Provide controllers with thermal overload protection in each phase, and one spare normally open auxiliary contact, and one spare normally closed auxiliary contact.
nz. Provide controllers for motors rated 1-hp and above with electronic phase-voltage monitors designed to protect motors from phase-loss, under voltage, and overvoltage.

oa. Provide protection for motors from immediate restart by a time adjustable restart relay.
ob. When used with pressure, float, or similar automatic-type or maintained-contact switch, provide a hand/off/automatic selector switch with the controller.
oc. Connections to selector switch: wired such that only normal automatic regulatory control devices are bypassed when switch is in "hand" position.
od. Safety control devices, such as low and high pressure cutouts, high temperature cutouts, and motor overload protective devices: connected in motor control circuit in "hand" and "automatic" positions.
oe. Control circuit connections to hand/off/automatic selector switch or to more than one automatic regulatory control device: made in accordance with indicated or manufacturer's approved wiring diagram.
of. Provide a disconnecting means, capable of being locked in the open position, for the motor that is located in sight from the motor location and the driven machinery location. As an alternative, provide a motor controller disconnect, capable of being locked in the open position, to serve as the disconnecting means for the motor if it is in sight from the motor location and the driven machinery location.
og. Overload protective devices: provide adequate protection to motor windings; be thermal inverse-time-limit type; and include manual reset-type pushbutton on outside of motor controller case.
oh. Cover of combination motor controller and manual switch or circuit breaker: interlocked with operating handle of switch or circuit breaker so that cover cannot be opened unless handle of switch or circuit breaker is in "off" position.
oi. Minimum short circuit withstand rating of combination motor controller: 10,000 rms symmetrical amperes.
62.14.1 Control Wiring
Provide control wiring in accordance with the following:
oj. All control wire: stranded tinned copper switchboard wire with
ok. 600-volt flame-retardant insulation Type SIS meeting UL 44, or Type MTW meeting UL 1063, and passing the VW-1 flame tests included in those standards.

ol. Hinge wire: Class K stranding.
om. Current transformer secondary leads: not smaller than No. 10 AWG.
on. Control wire minimum size: No. 14 AWG.

oo. Power wiring for 480-volt circuits and below: the same type as control wiring with No. 12 AWG minimum size.
op. Provide wiring and terminal arrangement on the terminal blocks to permit the individual conductors of each external cable to be terminated on adjacent terminal points.
62.14.2 Control Circuit Terminal Blocks
Provide control circuit terminal blocks in accordance with the following:
oq. NEMA ICS 4.
or. Control circuit terminal blocks for control wiring: molded or fabricated type with barriers, rated not less than 600 volts.
os. Provide terminals with removable binding, fillister or washer head screw type, or of the stud type with contact and locking nuts.
ot. Terminals: not less than No. 10 in size with sufficient length and space for connecting at least two indented terminals for 10 AWG conductors to each terminal.
ou. Terminal arrangement: subject to the approval of the Contracting Officer with not less than four (4) spare terminals or 10 percent, whichever is greater, provided on each block or group of blocks.
ov. Modular, pull apart, terminal blocks are acceptable provided they are of the channel or rail-mounted type.
ow. Submit data showing that any proposed alternate will accommodate the specified number of wires, are of adequate current-carrying capacity, and are constructed to assure positive contact between current-carrying parts.
62.14.2.1 Types of Terminal Blocks
ox. Short-Circuiting Type: Short-circuiting type terminal blocks: furnished for all current transformer secondary leads with provision for shorting together all leads from each current transformer without first opening any circuit.
Terminal blocks: comply with the requirements of paragraph CONTROL CIRCUIT TERMINAL BLOCKS above.
oy. Load Type: Load terminal blocks rated not less than 600 volts and of adequate capacity: provided for the conductors for NEMA Size 3 and smaller motor controllers and for other power circuits, except those for feeder tap units. Provide terminals of either the stud type with contact nuts and locking nuts or of the removable screw type, having length and space for at least two indented terminals of the size required on the conductors to be terminated. For conductors rated more than 50 amperes, provide screws with hexagonal heads. Conducting parts between connected terminals must have adequate contact surface and cross-section to operate without overheating.
 Provide eEach connected terminal with the circuit designation or wire number placed on or near the terminal in permanent contrasting color.
62.14.3 Control Circuits

Control circuits: maximum voltage of 120 volts derived from control transformer in same enclosure. Transformers: conform to UL 506, as applicable. Transformers, other than transformers in bridge circuits: provide primaries wound for voltage available and secondaries wound for correct control circuit voltage.
 Size transformers so that 80 percent of rated capacity equals connected load. Provide disconnect switch on primary side. Provide fuses in each ungrounded primary feeder. Provide one fused secondary lead with the other lead grounded.
62.14.4 Enclosures for Motor Controllers
NEMA ICS 6.
62.14.5 Pushbutton Stations
Provide with "start/stop" momentary contacts having one normally open and one normally closed set of contacts, and red lights to indicate when motor is running. Stations: heavy duty, oil-tight design.
62.14.6 Pilot and Indicating Lights
Provide LED cluster lamps.
62.15 MANUAL MOTOR STARTERS (MOTOR RATED SWITCHES)
Single pole designed for surface mounting with overload protection and pilot lights.
62.15.1 Pilot Lights
 Provide yoke-mounted, seven element LED cluster light module. Color:  red in accordance with NEMA ICS 2.
62.16 LOCKOUT REQUIREMENTS
Provide disconnecting means capable of being locked out for machines and other equipment to prevent unexpected startup or release of stored energy in accordance with 29 CFR 1910.147. Comply with requirements of Division 23, "Mechanical" for mechanical isolation of machines and other equipment.
62.17 GROUNDING AND BONDING EQUIPMENT

62.17.1 Ground Rods
UL 467. Ground rods: copper-clad steel, with minimum diameter of 19 mm 3/4 inch and minimum length 10 feet. Sectional ground rods are permitted.
62.18 MANUFACTURER'S NAMEPLATE
Provide on each item of equipment a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.
62.19 FIELD FABRICATED NAMEPLATES
Provide field fabricated nameplates in accordance with the following:
oz. ASTM D709.
pa. Provide laminated plastic nameplates for each equipment enclosure, relay, switch, and device; as specified or as indicated on the drawings.
pb. Each nameplate inscription: identify the function and, when applicable, the position.
pc. Nameplates: melamine plastic, 3 mm 0.125 inch thick, white with black center core.
pd. Surface: matte finish. Corners: square. Accurately align lettering and engrave into the core.
pe. Minimum size of nameplates: 25 by 65 mm one by 2.5 inches.
pf. Lettering size and style: a minimum of 6.35 mm 0.25 inch high normal block style.
62.20 WARNING SIGNS
Provide warning signs for flash protection in accordance with NFPA 70E and NEMA Z535.4 for switchboards, panelboards, industrial control panels, and motor control centers that are in other than dwelling occupancies and are likely to require examination, adjustment, servicing, or maintenance while energized. Provide field installed signs to warn qualified persons of potential electric arc flash hazards when warning signs are not provided by the manufacturer. Provide marking that is clearly visible to qualified persons before examination, adjustment, servicing, or maintenance of the equipment.
62.21 FIRESTOPPING MATERIALS
Provide firestopping around electrical penetrations in accordance with Section 07 84 00, FIRESTOPPING .
62.22 FACTORY APPLIED FINISH
Provide factory-applied finish on electrical equipment in accordance with the following:
pg. NEMA 250 corrosion-resistance test and the additional requirements as specified herein.
ph. Interior and exterior steel surfaces of equipment enclosures: thoroughly cleaned followed by a rust-inhibitive phosphatizing or equivalent treatment prior to painting.
pi. Exterior surfaces: free from holes, seams, dents, weld marks, loose scale or other imperfections.
pj. Interior surfaces: receive not less than one coat of
pk. corrosion-resisting paint in accordance with the manufacturer's standard practice.

pl. Exterior surfaces: primed, filled where necessary, and given not less than two coats baked enamel with semigloss finish.
pm. Equipment located indoors: ANSI Light Gray, and equipment located outdoors: ANSI  Light Gray.
pn. Provide manufacturer's coatings for touch-up work and as specified in paragraph FIELD APPLIED PAINTING.
62.23 SOURCE QUALITY CONTROL
62.23.1 Transformer Factory Tests
Submittal: include routine NEMA ST 20 transformer test results on each transformer and also provide the results of NEMA "design" and "prototype" tests that were made on transformers electrically and mechanically equal to those specified.
PART 63 EXECUTION
63.1 INSTALLATION
Electrical installations, including weatherproof and hazardous locations and ducts, plenums and other air-handling spaces: conform to requirements of NFPA 70 and IEEE C2 and to requirements specified herein.
63.1.1 Labels

Wherever work results in service entrance disconnect devices in more than one enclosure, as permitted by NFPA 70, label each enclosure, new and existing, as one of several enclosures containing service entrance disconnect devices. Label, at minimum: indicate number of service disconnect devices housed by enclosure and indicate total number of enclosures that contain service disconnect devices. Provide laminated plastic labels conforming to paragraph FIELD FABRICATED NAMEPLATES.
Use lettering of at least 6.35 mm 0.25 inch in height, and engrave on black-on-white matte finish. Service entrance disconnect devices in more than one enclosure: provided only as permitted by NFPA 70.

63.1.2 Wiring Methods
Provide insulated conductors installed in rigid steel conduit, IMC, rigid nonmetallic conduit, or EMT, except where specifically indicated or specified otherwise or required by NFPA 70 to be installed otherwise.
Grounding conductor: separate from electrical system neutral conductor. Provide insulated green equipment grounding conductor for circuit(s) installed in conduit and raceways. Minimum conduit size: 16 mm 1/2 inch in diameter for low voltage lighting and power circuits. Vertical distribution in multiple story buildings: made with metal conduit in fire-rated shafts, with metal conduit extending through shafts for minimum distance of 150 mm 6 inches. Firestop conduit which penetrates fire-rated walls, fire-rated partitions, or fire-rated floors in accordance with Section 07 84 00, FIRESTOPPING.

63.1.2.1 Pull Wire
Install pull wires in empty conduits. Pull wire: plastic having minimum 890-N 200-pound force tensile strength. Leave minimum 915 mm 36 inches of slack at each end of pull wire.
63.1.3 Conduit Installation
Unless indicated otherwise, conceal conduit under floor slabs and within finished walls, ceilings, and floors. Keep conduit minimum 150 mm 6 inches away from parallel runs of flues and steam or hot water pipes. Install conduit parallel with or at right angles to ceilings, walls, and structural members where located above accessible ceilings and where conduit will be visible after completion of project.
63.1.3.1 Restrictions Applicable to Aluminum Conduit
po. Do not install underground or encase in concrete or masonry.
pp. Do not use brass or bronze fittings.
pq. Do not use when the enclosed conductors must be shielded from the effects of High-altitude Electromagnetic Pulse (HEMP).
pr. Restrictions Applicable to EMT
ps. Do not install underground.
pt. Do not encase in concrete, mortar, grout, or other cementitious materials.

pu. Do not use in areas subject to severe physical damage including but not limited to equipment rooms where moving or replacing equipment could physically damage the EMT.
pv. Do not use in hazardous areas.
pw. Do not use outdoors.
px. Do not use in fire pump rooms.
py. Do not use when the enclosed conductors must be shielded from the effects of High-altitude Electromagnetic Pulse (HEMP).
63.1.3.2 Restrictions Applicable to Nonmetallic Conduit
pz. PVC Schedule 40 and PVC Schedule 80
Do not use in areas where subject to severe physical damage, including but not limited to, mechanical equipment rooms, electrical equipment rooms, hospitals, power plants, missile magazines, and other such areas.
Do not use in hazardous (classified) areas.
Do not use in fire pump rooms.
Do not use in penetrating fire-rated walls or partitions, or fire-rated floors.
Do not use above grade, except where allowed in this section for rising through floor slab or indicated otherwise.
Do not use when the enclosed conductors must be shielded from the effects of High-altitude Electromagnetic Pulse (HEMP).
63.1.3.3  Restrictions Applicable to Flexible Conduit
Use only as specified in paragraph FLEXIBLE CONNECTIONS. Do not use when the enclosed conductors must be shielded from the effects of High-altitude Electromagnetic Pulse (HEMP).
63.1.3.4 Conduit Support
Support conduit by pipe straps, wall brackets, threaded rod conduit hangers, or ceiling trapeze. Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by concrete inserts or expansion bolts on concrete or brick; and by machine screws, welded threaded studs, or spring-tension clamps on steel work. Threaded C-clamps may be used on rigid steel conduit only. Do not weld conduits or pipe straps to steel structures. Do not exceed one-fourth proof test load for load applied to fasteners. Provide vibration resistant and shock-resistant fasteners attached to concrete ceiling. Do not cut main reinforcing bars for any holes cut to depth of more than 40 mm 1 1/2 inches in reinforced concrete beams or to depth of more than 20 mm 3/4 inch in concrete joints. Fill unused holes.
In partitions of light steel construction, use sheet metal screws. In suspended-ceiling construction, run conduit above ceiling. Do not support conduit by ceiling support system. Conduit and box systems: supported independently of both (a) tie wires supporting ceiling grid system, and (b) ceiling grid system into which ceiling panels are placed. Do not share supporting means between electrical raceways and mechanical piping or ducts. Coordinate installation with above-ceiling mechanical systems to assure maximum accessibility to all systems. Spring-steel fasteners may be used for lighting branch circuit conduit supports in suspended ceilings in dry locations. Where conduit crosses building expansion joints, provide suitable expansion fitting that maintains conduit electrical continuity by bonding jumpers or other means. For conduits greater than 63 mm 2 1/2 inches inside diameter, provide supports to resist forces of 0.5 times the equipment weight in any direction and 1.5 times the equipment weight in the downward direction.
63.1.3.5 Directional Changes in Conduit Runs
Make changes in direction of runs with symmetrical bends or cast-metal fittings. Make field-made bends and offsets with hickey or conduit-bending machine. Do not install crushed or deformed conduits. Avoid trapped conduits. Prevent plaster, dirt, or trash from lodging in conduits, boxes, fittings, and equipment during construction. Free clogged conduits of obstructions.

63.1.3.6 Locknuts and Bushings
Fasten conduits to sheet metal boxes and cabinets with two locknuts where required by NFPA 70, where insulated bushings are used, and where bushings cannot be brought into firm contact with the box; otherwise, use at least minimum single locknut and bushing. Provide locknuts with sharp edges for digging into wall of metal enclosures. Install bushings on ends of conduits, and provide insulating type where required by NFPA 70.
63.1.3.7 Flexible Connections
Provide flexible steel conduit between 915 and 1830 mm 3 and 6 feet in length for recessed and semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for motors. Install flexible conduit to allow 20 percent slack. Minimum flexible steel conduit size: 16 mm 1/2 inch diameter. Provide liquidtight flexible conduit in wet and damp locations for equipment subject to vibration, noise transmission, movement or motors. Provide separate ground conductor across flexible connections.
63.1.4 Boxes, Outlets, and Supports
Provide boxes in wiring and raceway systems wherever required for pulling of wires, making connections, and mounting of devices or fixtures. Boxes for metallic raceways: cast-metal, hub-type when located in wet locations, when surface mounted on outside of exterior surfaces, and when specifically indicated. Boxes in other locations: sheet steel, except that aluminum boxes may be used with aluminum conduit, and nonmetallic boxes may be used with nonmetallic conduit system. Provide each box with volume required by NFPA 70 for number of conductors enclosed in box. Boxes for use in masonry-block or tile walls: square-cornered, tile-type, or standard boxes having square-cornered, tile-type covers. Provide gaskets for cast-metal boxes installed in wet locations and boxes installed flush with outside of exterior surfaces. Provide separate boxes for flush or recessed fixtures when required by fixture terminal operating temperature; provide readily removable fixtures for access to boxes unless ceiling access panels are provided. Support boxes and pendants for surface-mounted fixtures on suspended ceilings independently of ceiling supports. Fasten boxes and supports with wood screws on wood, with bolts and expansion shields on concrete or brick, with toggle bolts on hollow masonry units, and with machine screws or welded studs on steel. In open overhead spaces, cast boxes threaded to raceways need not be separately supported except where used for fixture support; support sheet metal boxes directly from building structure or by bar hangers. Where bar hangers are used, attach bar to raceways on opposite sides of box, and support raceway with approved-type fastener maximum 610 mm 24 inches from box. When penetrating reinforced concrete members, avoid cutting reinforcing steel.
63.1.4.1 Boxes
Boxes for use with raceway systems: minimum 40 mm 1 1/2 inches deep, except where shallower boxes required by structural conditions are approved. Boxes for other than lighting fixture outlets: minimum 100 mm 4 inches square, except that 100 by 50 mm 4 by 2 inch boxes may be used where only one raceway enters outlet. Mount outlet boxes flush in finished walls.
63.1.4.2 Pull Boxes
Construct of at least minimum size required by NFPA 70 of code-gauge aluminum or galvanized sheet steel, except where cast-metal boxes are required in locations specified herein. Provide boxes with screw-fastened covers. Where several feeders pass through common pull box, tag feeders to indicate clearly electrical characteristics, circuit number, and panel designation.
63.1.4.3 Extension Rings
Extension rings are not permitted for new construction. Use only on existing boxes in concealed conduit systems where wall is furred out for new finish.
63.1.5 Mounting Heights
Mount panelboards, enclosed circuit breakers, motor controller and disconnecting switches so height of operating handle at its highest position is maximum 1980 mm 78 inches above floor.

63.1.6 Nonmetallic Sheathed Cable Installation
Where possible, install cables concealed behind ceiling or wall finish. Thread cables through holes bored on approximate centerline of wood members; notching of end surfaces is not permitted. Provide sleeves through concrete or masonry for threading cables. Install exposed cables parallel to or at right angles to walls or structural members. Protect exposed nonmetallic sheathed cables less than 1220 mm 4 feet above floors from mechanical injury by installation in conduit or tubing. When cable is used in metal stud construction, insert plastic stud grommets in studs at each point through which cable passes, prior to installation of cable.
63.1.7  Conductor Identification
Provide conductor identification within each enclosure where tap, splice, or termination is made. For conductors No. 6 AWG and smaller diameter, provide color coding by factory-applied, color-impregnated insulation. For conductors No. 4 AWG and larger diameter, provide color coding by plastic-coated, self-sticking markers; colored nylon cable ties and plates; or heat shrink-type sleeves.
63.1.7.1 Marking Strips
Provide marking strips in accordance with the following:
qa. Provide white or other light-colored plastic marking strips, fastened by screws to each terminal block, for wire designations.
qb. Use permanent ink for the wire numbers.
qc. Provide reversible marking strips to permit marking both sides, or provide two marking strips with each block.
qd. Size marking strips to accommodate the two sets of wire numbers.
qe. Assign a device designation in accordance with NEMA ICS 1 to each device to which a connection is made. Mark each device terminal to which a connection is made with a distinct terminal marking corresponding to the wire designation used on the Contractor's schematic and connection diagrams.
qf. The wire (terminal point) designations used on the Contractor's wiring diagrams and printed on terminal block marking strips may be according to the Contractor's standard practice; however, provide additional wire and cable designations for identification of remote (external) circuits for the Government's wire designations.
qg. Prints of the marking strips drawings submitted for approval will be so marked and returned to the Contractor for addition of the designations to the terminal strips and tracings, along with any rearrangement of points required.
63.1.8 Splices
Make splices in accessible locations. Make splices in conductors No. 10 AWG and smaller diameter with insulated, pressure-type connector. Make splices in conductors No. 8 AWG and larger diameter with solderless connector, and cover with insulation material equivalent to conductor insulation.
63.1.8.1 Splices of Aluminum Conductors
Make with solderless circumferential compression-type, aluminum-bodied connectors UL listed for AL/CU. Remove surface oxides from aluminum conductors by wire brushing and immediately apply oxide-inhibiting joint compound and insert in connector. After joint is made, wipe away excess joint compound, and insulate splice.
63.1.9 Terminating Aluminum Conductors
63.1.9.1 Termination to Copper Bus
Terminate aluminum conductors to copper bus either by:
(a) inline splicing a copper pigtail, of ampacity at least that of aluminum conductor, or (b) utilizing circumferential, compression-type, aluminum-bodied terminal lug UL listed for AL/CU, and steel Belleville cadmium-plated hardened steel spring washers, flat washers, bolts, and nuts.
Carefully install Belleville spring washers with crown up toward nut or bolt head, with concave side of Belleville bearing on heavy-duty, wide series flat washer of larger diameter than Belleville. Tighten nuts sufficiently to flatten Belleville, and leave in position. Lubricate hardware with joint compound prior to making connection.
Wire brush and apply joint compound to conductor prior to inserting in lug.
63.1.9.2 Termination to Aluminum Bus

Terminate aluminum conductors to aluminum bus by using aluminum nuts, bolts, washers, and compression lugs. Wire brush and apply joint compound to conductor prior to inserting in lug. Lubricate hardware with joint compound prior to making connection. When bus contact surface is unplated, scratch-brush and coat with joint compound, without grit.
63.1.10 Covers and Device Plates
Install with edges in continuous contact with finished wall surfaces without use of mats or similar devices. Plaster fillings are not permitted.
Install plates with alignment tolerance of 0.58 mm 1/16 inch. Use of sectional-type device plates are not permitted. Provide gasket for plates installed in wet locations.
63.1.11 Electrical Penetrations
Seal openings around electrical penetrations through fire resistance-rated walls, partitions, floors, or ceilings in accordance with Section 07 84 00 FIRESTOPPING.
63.1.12 Grounding and Bonding
Provide in accordance with NFPA 70. Ground exposed, non-current-carrying metallic parts of electrical equipment, metallic raceway systems, grounding conductor in metallic and nonmetallic raceways, and neutral conductor of wiring systems. Make ground connection at main service equipment. Make ground connection to driven ground rods on exterior of building. Interconnect all grounding media in or on the structure to provide a common ground potential. This includes lightning protection, electrical service, telecommunications system grounds, as well as underground metallic piping systems. Make interconnection to the gas line on the customer's side of the meter. Use main size lightning conductors for interconnecting these grounding systems to the lightning protection  system.
63.1.12.1 Ground Rods
Provide cone pointed ground rods. Measure the resistance to ground using the fall-of-potential method described in IEEE 81. Do not exceed 25 ohms under normally dry conditions for the maximum resistance of a driven ground. If this resistance cannot be obtained with a single rod, additional rods, spaced on center, not less than twice the distance of the length of the rod.
63.1.12.2 Grounding Connections
Make grounding connections which are buried or otherwise normally inaccessible, excepting specifically those connections for which access for periodic testing is required, by exothermic weld or compression connector.
qh. Make exothermic welds strictly in accordance with the weld manufacturer's written recommendations. Welds which are "puffed up" or which show convex surfaces indicating improper cleaning are not acceptable. Mechanical connectors are not required at exothermic welds.
qi. Make compression connections using a hydraulic compression tool to provide the correct circumferential pressure. Provide tools and dies as recommended by the manufacturer. Use an embossing die code or other standard method to provide visible indication that a connector has been adequately compressed on the ground wire.
63.1.13 Equipment Connections
Provide power wiring for the connection of motors and control equipment under this section of the specification. Except as otherwise specifically noted or specified, automatic control wiring, control devices, and protective devices within the control circuitry are not included in this section of the specifications and are provided under the section specifying the associated equipment.
63.1.13.1 Workmanship
Lay out work in advance. Exercise care where cutting, channeling, chasing, or drilling of floors, walls, partitions, ceilings, or other surfaces is necessary for proper installation, support, or anchorage of conduit, raceways, or other electrical work.
Repair damage to buildings, piping, and equipment using skilled craftsmen of trades involved.
63.1.13.2 Existing Concealed Wiring to be Removed
Disconnect existing concealed wiring to be removed from its source.
Remove conductors; cut conduit flush with floor, underside of floor, and through walls; and seal openings.
63.1.13.3 Removal of Existing Electrical Distribution System
Removal of existing electrical distribution system equipment includes equipment's associated wiring, including conductors, cables, exposed conduit, surface metal raceways, boxes, and fittings, back to equipment's power source as indicated.
63.2 FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as indicated. Fasten nameplates to the device with a minimum of two sheet-metal screws or two rivets.
63.3 WARNING SIGN MOUNTING
Provide the number of signs required to be readable from each accessible side.
Space the signs in accordance with NFPA 70E.
63.4 FIELD APPLIED PAINTING
Paint electrical equipment as required to match finish of adjacent surfaces or to meet the indicated or specified safety criteria. Where field painting of enclosures for panelboards, load centers or the like is specified to match adjacent surfaces, to correct damage to the manufacturer's factory applied coatings, or to meet the indicated or specified safety criteria, provide manufacturer's recommended coatings and apply in accordance to manufacturer's instructions.
63.5 FIELD QUALITY CONTROL
Furnish test equipment and personnel and submit written copies of test results.
Give Contracting Officer 5 working days notice prior to each test.
63.5.1 Devices Subject to Manual Operation
Operate each device subject to manual operation at least five times, demonstrating satisfactory operation each time.
63.5.2 600-Volt Wiring Test
Test wiring rated 600 volt and less to verify that no short circuits or accidental grounds exist. Perform insulation resistance tests on wiring No. 6 AWG and larger diameter using instrument which applies voltage of approximately 500 volts to provide direct reading of resistance. Minimum resistance: 250,000 ohms.
63.5.3 Transformer Tests

Perform the standard, not optional, tests in accordance with the Inspection and Test Procedures for transformers, dry type, air-cooled, 600 volt and below; as specified in NETA ATS. Measure primary and secondary voltages for proper tap settings. Tests need not be performed by a recognized independent testing firm or independent electrical consulting firm.
63.5.4 Grounding System Test
Test grounding system to ensure continuity, and that resistance to ground is not excessive. Test each ground rod for resistance to ground before making connections to rod; tie grounding system together and test for resistance to ground. Make resistance measurements in dry weather, not earlier than 48 hours after rainfall. Submit written results of each test to Contracting Officer, and indicate location of rods as well as resistance and soil conditions at time measurements were made.
-- End of Section --
DIVISION 31

EARTHWORK

SECTION 31 23 00.00 20

EXCAVATION AND FILL

PART 64 GENERAL

64.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600
(2010) Installation of Ductile-Iron Water Mains and Their Appurtenances

ASTM INTERNATIONAL (ASTM)

ASTM C136/C136M
(2014) Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

ASTM D1140
(2014) Amount of Material in Soils Finer than the No. 200 (75-micrometer) Sieve

ASTM D1557
(2012; E 2015) Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2321
(2014; E 2014) Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications

ASTM D2487
(2011) Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D4318
(2010; E 2014) Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D698
(2012; E 2014; E 2015) Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/cu. ft. (600 kN-m/cu. m.))

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1
(2014) Safety and Health Requirements Manual

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846.3-3
(1999, Third Edition, Update III-A) Test Methods for Evaluating Solid Waste: Physical/Chemical Methods

64.2 DEFINITIONS

64.2.1 Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D698, for general soil types, abbreviated as percent laboratory maximum density.

64.3 DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

64.4 QUALITY ASSURANCE

64.4.1 Utilities

Movement of construction machinery and equipment over pipes and utilities during construction shall be at the Contractor's risk.  Excavation made with power-driven equipment is not permitted within two feet of known Government-owned utility or subsurface construction.  For work immediately adjacent to or for excavations exposing a utility or other buried obstruction, excavate by hand.  Start hand excavation on each side of the indicated obstruction and continue until the obstruction is uncovered or until clearance for the new grade is assured.  Support uncovered lines or other existing work affected by the contract excavation until approval for backfill is granted by the Contracting Officer’s Representative.  Report damage to utility lines or subsurface construction immediately to the Contracting Officer.

PART 65 PRODUCTS

65.1  SOIL MATERIALS

65.1.1 Satisfactory Materials

Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SM, SW-SM, SC, SW-SC, free of debris, roots, wood, scrap material, vegetation, refuse, soft unsound particles, and deleterious, or objectionable materials. Unless specified otherwise, the maximum particle diameter shall be one-half the lift thickness at the intended location.

65.1.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials.  Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from previous construction.  Unsatisfactory material also includes material classified as satisfactory which contains root and other organic matter, frozen material, and stones larger than 2 inches.  The Contracting Officer and Contracting Officer’s Representative shall be notified of any contaminated materials.

65.1.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.  Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM, and SM shall be identified as cohesionless only when the fines are nonplastic (plasticity index equals zero).  Materials classified as GM and SM will be identified as cohesive only when the fines have a plasticity index greater than zero.

65.1.4 Common Fill

Approved, unclassified soil material with the characteristics required to compact to the soil density specified for the intended location.

65.1.5 Backfill and Fill Material

ASTM D2487, classification GW, GP, GM, SW, SP, SM, with a maximum ASTM D4318 liquid limit of 35, maximum ASTM D4318 plasticity index of 12, and a maximum of 25 percent by weight passing ASTM D1140, No. 200 sieve.

65.2 UTILITY BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide bedding for buried piping in accordance with AWWA C600, Type 4 for ductile iron pipe, and AWWA C605, Type 4 for PVC Pressure Pipe, except as specified herein.  Backfill to top of pipe shall be compacted to 90 percent of ASTM D698 maximum density.  

65.2.1 Gravel

Clean, coarsely graded natural gravel, crushed stone or a combination thereof identified as 467 in accordance with Section 1005-3 of the NC State Standard.  Maximum particle size shall not exceed 3 inches.

65.3 BORROW

Obtain borrow materials required in excess of those furnished from excavations from sources outside of Government property.

65.4 BURIED WARNING AND IDENTIFICATION TAPE

Metallic core or metallic-faced, acid- and alkali-resistant, polyethylene plastic warning tape manufactured specifically for warning and identification of buried utility lines.  Provide tape on rolls, 3 inch minimum width, color coded as specified below for the intended utility with warning and identification imprinted in bold black letters continuously over the entire tape length.   Warning and identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or similar wording.  Color and printing shall be permanent, unaffected by moisture or soil.

	Warning Tape Color Codes

	Red:
	Electric

	Blue:
	Potable Water Systems


65.4.1 Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of tape shall be 0.003 inch.  Tape shall have a minimum strength of 1500 psi lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

65.4.2 Detectable Warning Tape for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of the tape shall be 0.004 inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Tape shall be manufactured with integral wires, foil backing, or other means of enabling detection by a metal detector when tape is buried up to 3 feet deep.  Encase metallic element of the tape in a protective jacket or provide with other means of corrosion protection.

65.5 DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a minimum of 12 AWG.

PART 66 EXECUTION

66.1 PROTECTION

66.1.1 Underground Utilities

Location of the existing utilities indicated is approximate.  The Contractor shall physically verify the location and elevation of the existing utilities indicated prior to starting construction.  The Contractor shall scan the construction site with electromagnetic and sonic equipment and mark the surface of the ground where existing underground utilities are discovered.

66.1.2 Machinery and Equipment

Movement of construction machinery and equipment over pipes during construction shall be at the Contractor's risk.  Repair, or remove and provide new pipe for existing or newly installed pipe that has been displaced or damaged.

66.2 EXCAVATION

Excavate to contours, elevation, and dimensions indicated.  Reuse excavated materials that meet the specified requirements for the material type required at the intended location.  Keep excavations free from water. Excavate soil disturbed or weakened by Contractor's operations, soils softened or made unsuitable for subsequent construction due to exposure to weather.  Excavations below indicated depths will not be permitted except to remove unsatisfactory material.  Unsatisfactory material encountered below the grades shown shall be removed as directed.  Refill with backfill and fill material and compact to 95 percent of ASTM D698 maximum density.  Unless specified otherwise, refill excavations cut below indicated depth with backfill and fill material and compact to 95 percent of ASTM D698 maximum density.  Satisfactory material removed below the depths indicated, without specific direction of the Contracting Officer, shall be replaced with satisfactory materials to the indicated excavation grade; except as specified for spread footings.  Determination of elevations and measurements of approved overdepth excavation of unsatisfactory material below grades indicated shall be done under the direction of the Contracting Officer’s Representative.

66.2.1 Pipe Trenches

Excavate to the dimension indicated.  Grade bottom of trenches to provide uniform support for each section of pipe after pipe bedding placement.  Tamp if necessary to provide a firm pipe bed.  Recesses shall be excavated to accommodate bells and joints so that pipe will be uniformly supported for the entire length.

66.2.2 Excavated Materials

Satisfactory excavated material required for fill or backfill shall be placed in the proper section of the permanent work required or shall be separately stockpiled if it cannot be readily placed. Satisfactory material in excess of that required for the permanent work and all unsatisfactory material shall be disposed of as specified in Paragraph "DISPOSITION OF SURPLUS MATERIAL."

66.3 FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated. Compact each lift before placing overlaying lift.

66.3.1 Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select material is provided.  Place in 6 inch lifts.  Do not place over wet or frozen areas.  Place backfill material adjacent to structures as the structural elements are completed and accepted.  Backfill against concrete only when approved.  Place and compact material to avoid loading upon or against the structure.

66.3.2 Backfill and Fill Material Placement Over Pipes and at Walls

Backfilling shall not begin until construction below finish grade has been approved, underground utilities systems have been inspected, tested and approved, forms removed, and the excavation cleaned of trash and debris.  Backfill shall be brought to indicated finish grade.  Where pipe is coated or wrapped for protection against corrosion, the backfill material up to an elevation 2 feet above sewer lines and 1 foot above other utility lines shall be free from stones larger than 1 inch in any dimension.  Heavy equipment for spreading and compacting backfill shall not be operated closer to foundation or retaining walls than a distance equal to the height of backfill above the top of footing; the area remaining shall be compacted in layers not more than 4 inches in compacted thickness with power-driven hand tampers suitable for the material being compacted.  Backfill shall be placed carefully around pipes or tanks to avoid damage to coatings, wrappings, or tanks.  Backfill shall not be placed against foundation walls prior to 7 days after completion of the walls.  As far as practicable, backfill shall be brought up evenly on each side of the wall and sloped to drain away from the wall.  

66.3.3 Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work permits.  Place and compact backfill under structures and paved areas in 6 inch lifts to top of trench and in 6 inch lifts to one foot over pipe outside structures and paved areas.

66.4 BORROW

Where satisfactory materials are not available in sufficient quantity from required excavations, approved borrow materials shall be obtained as specified herein.

66.5 BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines with utility identification tape.  Bury tape 12 inches below finished grade; under pavements and slabs, bury tape 6 inches below top of subgrade.

66.6 BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not to exceed 12 inches above the top of pipe.  The wire shall extend continuously and unbroken, from manhole to manhole.  The ends of the wire shall terminate inside the manholes at each end of the pipe, with a minimum of 3 feet of wire, coiled, remaining accessible in each manhole.  The wire shall remain insulated over it's entire length.   The wire shall enter manholes between the top of the corbel and the frame, and extend up through the chimney seal between the frame and the chimney seal.  For force mains, the wire shall terminate in the valve pit at the pump station end of the pipe.

66.7 COMPACTION

Determine in-place density of existing subgrade; if required density exists, no compaction of existing subgrade will be required.  Density requirements specified herein are for cohesionless materials.  When cohesive materials are encountered or used, density requirements may be reduced by 5 percent.

66.7.1 General Site

Compact underneath areas designated for vegetation and areas outside the 5 foot line of the paved area or structure to 90 percent of ASTM D698.

66.7.2 Structures, Spread Footings, and Concrete Slabs

Compact top 12 inches of subgrades to 100 percent of ASTM D698.  Compact fill and backfill material to 100 percent of ASTM D698.

66.7.3 Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D698.  Compact fill and backfill materials to 95 percent of ASTM D698.

66.8 FINISH OPERATIONS

66.8.1 Grading

Finish grades as indicated within one-tenth of one foot.  Grade areas to drain water away from structures.  Maintain areas free of trash and debris.  For existing grades that will remain but which were disturbed by Contractor's operations, grade as directed.

66.8.2 Protection of Surfaces

Protect newly backfilled, graded, and top soiled areas from traffic, erosion, and settlements that may occur.  Repair or re-establish damaged grades, elevations, or slopes.

66.9 DISPOSITION OF SURPLUS MATERIAL

Remove from Government property surplus or other soil material not required or suitable for filling or backfilling, and brush and refuse.

-- End of Section --

DIVISION 33

UTILITIES

SECTION 33 40 00

STORM DRAINAGE UTILITIES

PART 67 GENERAL

1.1   REFERENCES

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.

ASTM INTERNATIONAL (ASTM)

ASTM A48/A48M
(2003; R 2012) Standard Specification for Gray Iron Castings

ASTM A536
(1984; R 2009) Standard Specification for Ductile Iron Castings

ASTM B26/B26M
(2012) Standard Specification for Aluminum-Alloy Sand Castings

ASTM C139
(2011) Standard Specification for Concrete Masonry Units for Construction of Catch Basins and Manholes

ASTM C1433
(2013) Standard Specification for Precast Reinforced Concrete Box Sections for Culverts, Storm Drains, and Sewers

ASTM C231/C231M
(2010) Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method

ASTM C270
(2012a) Standard Specification for Mortar for Unit Masonry

ASTM C32
(2013) Standard Specification for Sewer and Manhole Brick (Made from Clay or Shale)

ASTM C478
(2013) Standard Specification for Precast Reinforced Concrete Manhole Sections

ASTM C55
(2011) Concrete Brick

ASTM C62
(2013) Building Brick (Solid Masonry Units Made from Clay or Shale)

ASTM C76
(2013a) Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe

ASTM D1557
(2012) Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2700 kN-m/m3)

ASTM D1751
(2004; R 2008) Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types)

ASTM D1752
(2004a; R 2008) Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC Expansion

ASTM D2167
(2008) Density and Unit Weight of Soil in Place by the Rubber Balloon Method

ASTM D6938
(2010) Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth)

1.2   SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

1.2.1
Product Data

qj. Pipe for Culverts and Storm Drains

qk. Precast Concrete Box

ql. Precast Concrete Manholes

qm. Joint Sealant

qn. Frame and Cover for Gratings

Submit printed copies of the manufacturer's recommendations for installation procedures of the material being placed, prior to installation.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and stored with a minimum of handling.  Materials shall not be stored directly on the ground.  The inside of pipes and fittings shall be kept free of dirt and debris.  Before, during, and after installation, plastic pipe and fittings shall be protected from any environment that would result in damage or deterioration to the material.  Keep a copy of the manufacturer's instructions available at the construction site at all times and follow these instructions unless directed otherwise by the Contracting Officer’s Representative.  Solvents, solvent compounds, lubricants, elastomeric gaskets, and any similar materials required to install plastic pipe shall be stored in accordance with the manufacturer's recommendations and shall be discarded if the storage period exceeds the recommended shelf life.  Solvents in use shall be discarded when the recommended pot life is exceeded.

1.3.2   Handling

Materials shall be handled in a manner that ensures delivery to the trench in sound, undamaged condition.  Pipe shall be carried to the trench, not dragged.

PART 68 PRODUCTS

2.1   PIPE FOR CULVERTS AND STORM DRAINS

Pipe for culverts and storm drains shall be of the sizes indicated and shall conform to the requirements specified.

2.1.1   Concrete Pipe

Manufactured in accordance with and conforming to ASTM C76, Class III.

2.1.2   Ductile Iron Pipe

Ductile Iron Pipe: AWWA C151/A21.51, working pressure not less than 150 psi.  

2.2   DRAINAGE STRUCTURES

2.2.1   Precast Reinforced Concrete Box

Manufactured in accordance with and conforming to ASTM C1433.

2.2.2
Precast Reinforced Concrete Manholes

Conform to ASTM C478M ASTM C478. Joints between precast concrete risers and tops shall be made water tight with butyl rubber joint sealant meeting the requirements ASTM C990.

2.2.3
Frame and Cover for Gratings

2.2.3.1
Cast Iron Frames and Covers

Frame and cover for gratings shall be cast gray iron, ASTM A48/A48M, Class 35B; cast ductile iron, ASTM A536, Grade 65-45-12; or cast aluminum, ASTM B26/B26M, Alloy 356.OT6.  Weight, shape, size, and waterway openings for grates and curb inlets shall be as indicated on the plans.  The word "Storm Sewer" shall be stamped or cast into covers so that it is plainly visible.
2.2.3.2
Plastic Frames and Covers

Plastic stormwater catch basin grate and frames shall be light duty, drop-in for non-traffic areas.  The PVC resin utilized to make the PVC drainage structures shall conform to ASTM D1784 cell class 12454.  The grate and frame shall be 24-inches square.
2.3   MISCELLANEOUS MATERIALS

2.3.1   Concrete

Unless otherwise specified, concrete and reinforced concrete shall conform to the requirements for 4500 psi concrete under Section 03 30 00 CAST-IN-PLACE CONCRETE.  The concrete mixture shall have air content by volume of concrete, based on measurements made immediately after discharge from the mixer, of 5 to 7 percent when maximum size of coarse aggregate exceeds 1-1/2 inches.  Air content shall be determined in accordance with ASTM C231/C231M.  The concrete covering over steel reinforcing shall not be less than 1 inch thick for covers and not less than 1-1/2 inches thick for walls and flooring.  Concrete covering deposited directly against the ground shall have a thickness of at least 3 inches between steel and ground.  Expansion-joint filler material shall conform to ASTM D1751, or ASTM D1752, or shall be resin-impregnated fiberboard conforming to the physical requirements of ASTM D1752.

PART 69 EXECUTION

3.1   EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts and storm drains, shall be in accordance with the applicable portions of Section 31 23 00.00 20 EXCAVATION AND FILL and the requirements specified below.

3.1.1   Trenching

The width of trenches at any point below the top of the pipe shall be not greater than the outside diameter of the pipe plus 24 inches to permit satisfactory jointing and thorough tamping of the bedding material under and around the pipe.  Sheeting and bracing, where required, shall be placed within the trench width as specified, without any overexcavation.  Where trench widths are exceeded, redesign with a resultant increase in cost of stronger pipe or special installation procedures will be necessary.  Cost of this redesign and increased cost of pipe or installation shall be borne by the Contractor without additional cost to the Government.

3.1.2   Removal of Unstable Material

Where wet or otherwise unstable soil incapable of properly supporting the pipe, as determined by the Contracting Officer’s Representative, is unexpectedly encountered in the bottom of a trench, such material shall be removed to the depth required and replaced to the proper grade with select granular material, compacted as provided in paragraph BACKFILLING.  When removal of unstable material is due to the fault or neglect of the Contractor while performing shoring and sheeting, water removal, or other specified requirements, such removal and replacement shall be performed at no additional cost to the Government.

3.2   BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform density throughout the entire length of the pipe.

3.2.1   Concrete Pipe Requirements

When no bedding class is specified or detailed on the drawings, concrete pipe shall be bedded in granular material minimum 4 inch in depth in trenches with soil foundation.  Depth of granular bedding in trenches with rock foundation shall be 1/2 inch in depth per foot of depth of fill, minimum depth of bedding shall be 8 inch up to maximum depth of 24 inches.  The middle third of the granular bedding shall be loosely placed.  Bell holes and depressions for joints shall be removed and formed so entire barrel of pipe is uniformly supported.  The bell hole and depressions for the joints shall be not more than the length, depth, and width required for properly making the particular type of joint.

3.3   PLACING PIPE

3.3.1
Each pipe shall be thoroughly examined before being laid; defective or damaged pipe shall not be used.  Pipelines shall be laid to the grades and alignment indicated.  Proper facilities shall be provided for lowering sections of pipe into trenches.  Lifting lugs in vertically elongated metal pipe shall be placed in the same vertical plane as the major axis of the pipe.  Pipe shall not be laid in water, and pipe shall not be laid when trench conditions or weather are unsuitable for such work.  Diversion of drainage or dewatering of trenches during construction shall be provided as necessary.

3.3.2   Concrete Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.3.3   Ductile Iron Pipe

Except where otherwise authorized, pipe shall be laid with bells facing the direction of laying. Before lowering and while suspended, the pipe shall be inspected for defects.  Defective material shall be rejected.  Pipe shall be laid in compliance with AWWA C600.

3.4   JOINTING

3.4.1   Concrete Pipe

3.4.1.1   Cement-Mortar Bell-and-Spigot Joint

The first pipe shall be bedded to the established grade line, with the bell end placed upstream.  The interior surface of the bell shall be thoroughly cleaned with a wet brush and the lower portion of the bell filled with mortar as required to bring inner surfaces of abutting pipes flush and even.  The spigot end of each subsequent pipe shall be cleaned with a wet brush and uniformly matched into a bell so that sections are closely fitted.  After each section is laid, the remainder of the joint shall be filled with mortar, and a bead shall be formed around the outside of the joint with sufficient additional mortar.  If mortar is not sufficiently stiff to prevent appreciable slump before setting, the outside of the joint shall be wrapped or bandaged with cheesecloth to hold mortar in place.

3.4.2   Ductile Iron Pipe

Push-on Joints: AWWA C111/A21.11.

3.5   DRAINAGE STRUCTURES

3.5.1   Manholes and Inlets

Construction shall be of reinforced concrete, plain concrete, brick, precast reinforced concrete, precast concrete segmental blocks, prefabricated corrugated metal, or bituminous coated corrugated metal; complete with frames and covers or gratings; and with fixed galvanized steel ladders where indicated.  Pipe studs and junction chambers of prefabricated corrugated metal manholes shall be fully bituminous-coated and paved when the connecting branch lines are so treated.  Pipe connections to concrete manholes and inlets shall be made with flexible, watertight connectors.

3.6   BACKFILLING

3.6.1   Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation or borrow, at a moisture content that will facilitate compaction, shall be placed along both sides of pipe in layers not exceeding 6 inches in compacted depth.  The backfill shall be brought up evenly on both sides of pipe for the full length of pipe.  The fill shall be thoroughly compacted under the haunches of the pipe.  Each layer shall be thoroughly compacted with mechanical tampers or rammers.  This method of filling and compacting shall continue until the fill has reached an elevation equal to the midpoint (spring line) of RCP or has reached an elevation of at least 12 inches above the top of the pipe for flexible pipe.  The remainder of the trench shall be backfilled and compacted by spreading and rolling or compacted by mechanical rammers or tampers in layers not exceeding 12 inches.  Tests for density shall be made as necessary to ensure conformance to the compaction requirements specified below.  Where it is necessary, in the opinion of the Contracting Officer’s Representative, that sheeting or portions of bracing used be left in place, the contract will be adjusted accordingly.  Untreated sheeting shall not be left in place beneath structures or pavements.

3.6.2   Movement of Construction Machinery

When compacting by rolling or operating heavy equipment parallel with the pipe, displacement of or injury to the pipe shall be avoided.  Movement of construction machinery over a culvert or storm drain at any stage of construction shall be at the Contractor's risk.  Any damaged pipe shall be repaired or replaced.

3.6.3   Compaction

3.6.3.1   General Requirements

Cohesionless materials include gravels, gravel-sand mixtures, sands, and gravelly sands.  Cohesive materials include clayey and silty gravels, gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays, silts, and very fine sands.  When results of compaction tests for moisture-density relations are recorded on graphs, cohesionless soils will show straight lines or reverse-shaped moisture-density curves, and cohesive soils will show normal moisture-density curves.

3.6.3.2   Minimum Density

Backfill over and around the pipe and backfill around and adjacent to drainage structures shall be compacted at the approved moisture content to the following applicable minimum density, which will be determined as specified below.

a. Under airfield and heliport pavements, paved roads, streets, parking areas, and similar-use pavements including adjacent shoulder areas, the density shall be not less than 90 percent of maximum density for cohesive material and 95 percent of maximum density for cohesionless material, up to the elevation where requirements for pavement subgrade materials and compaction shall control.

b. Under unpaved or turfed traffic areas, density shall not be less than 90 percent of maximum density for cohesive material and 95 percent of maximum density for cohesionless material.

c. Under nontraffic areas, density shall be not less than that of the surrounding material.

3.7   PIPELINE TESTING

3.7.1   Post-Installation Inspection

One hundred percent of all reinforced concrete pipe installations shall be checked for joint separations, soil migration through the joint, cracks greater than 0.01 inches, settlement and alignment..

a. Replace pipes having cracks greater than 0.1 inches in width or deflection greater than 5 percent deflection.  An engineer shall evaluate all pipes with cracks greater than 0.01 inches but less than 0.10 inches to determine if any remediation or repair is required.  RCP with crack width less than 0.10 inches and located in a non-corrosive environment (pH 5.5) are generally acceptable.  Repair or replace any pipe with crack exhibiting displacement across the crack, exhibiting bulges, creases, tears, spalls, or delamination.

b. Reports:  The final post installation inspection report shall include:  a copy of all video taken, pipe location identification, equipment used for inspection, inspector name, deviation from design, grade, deviation from line, deflection and deformation of flexible pipe systems, inspector notes, condition of joints, condition of pipe wall (e.g. distress, cracking, wall damage dents, bulges, creases, tears, holes, etc.).

-- End of Section –

DIVISION 40

PROCESS INTEGRATION

SECTION 40 05 13

PIPELINES, LIQUID PROCESS PIPING

PART 70 GENERAL

1.1   REFERENCES

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.

AMERICAN NATIONAL STANDARDS INSTITUTE

ANSI B16.5 RF
(2017) Pipe Flanges and Flanged Fittings

ASME INTERNATIONAL (ASME)

ASME B16.1
(2015) Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 250

ASME B16.21
(2011) Nonmetallic Flat Gaskets for Pipe Flanges

ASME B31.3
(2016) Process Piping

ASTM INTERNATIONAL (ASTM)

ASTM A193/A193M
(2016) Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service and Other Special Purpose Applications

ASTM A194/A194M
(2017a) Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel Nuts for Bolts for High-Pressure or High-Temperature Service, or Both

ASTM D1784
(2011) Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds

ASTM D1785
(2012) Standard Specification for Poly(Vinyl Chloride) (PVC), Plastic Pipe, Schedules 40, 80, and 120

ASTM D2464
(2015) Standard Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80

ASTM D2467
(2015) Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80

ASTM D2855
(2015) Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride) (PVC) Pipe and Fittings

ASTM F656
(2010) Primers for Use in Solvent Cement Joints of Poly(Vinyl Chloride) (PVC) Plastic Pipe and Fittings

1.2
GENERAL REQUIREMENTS

The Contractor shall provide and install a complete UV / Oxidation treatment system, which shall include factory assembled reactor(s), power supply(ies), reagent delivery system(s), and process control components. 

1.3   SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

1.3.1
Shop Drawings

a.
Materials and Equipment

1.3.2
Product Data

a.
Pipe and Fittings

b.
PVC Solvent Cement

c.
Ball Valves 

d.
In-Line Backpressure / Bypass Valves

e.
Basket Strainer

f.
Backflow Preventer

g.
PVC Ball Check Valves

1.3.3
Test Reports

a.
Hydrostatic Tests

1.3.4.
Certificates
a.
Resin Certificate

1.3.5
Manufacturer's Instructions

a.
Manufacturer's Installation Instructions

PART 71 PRODUCTS

71.1 PIPING SYSTEMS
71.1.1 Plastic Piping Systems
Submit documentation certifying that the manufacturer of each thermoplastic piping system is listed with the Plastic Pipe Institute as meeting the recipe and mixing requirements of the resin manufacturer for the resin used to manufacture each of the respective thermoplastic pipe systems.

2.1.1.1
PVC Pipe

PVC, ASTM D1784, minimum cell classification 12545-C, pipe shall be Schedule 80 conforming to ASTM D1785.

2.1.1.2
PVC Joints

The piping system shall be joined by socket-weld connections except where connecting to unions, valves, and equipment with threaded connections that may require future disassembly. Connections at those points shall be flanged.

2.1.1.3
PVC Fittings

The schedule rating for the fittings shall not be less than that for the associated pipe.  Fittings shall be ASTM D2464 for Schedule 80 threaded and ASTM D2467 for Schedule 80 socket type

2.1.1.4
Flanged Fittings

Flanges and flanged fittings shall be Class 125 one piece, molded hub type, flat faced, and shall conform to ASME B16.1.  Flanges shall be complete with one-piece, molded PVC stub ends.  Flanged connections shall have the same pressure rating as the pipe or greater.  Bolting shall be stainless steel, ASTM A193, Grade B8 hex head bolts and ASTM A194, Grade 8 hex head nuts.  Bolts shall be provided with washers of the same material as the bolts.  Gaskets shall be full-faced, maximum 1/8 inch thick, fabricated from ethylene propylene rubber (EPR) in accordance with ASME B16.21.  When the mating flange has a raised face, a flat ring gasket shall be used and a filler gasket shall be provided between outer diameter of the raised face and the flange outer diameter to protect the PVC flange from bolting moment.

2.1.1.5
PVC Solvent Cement

Socket connections shall be joined with PVC solvent cement conforming to ASTM D2564.  Manufacture and viscosity shall be as recommended by the pipe and fitting manufacturer to assure compatibility.  Joints shall be prepared with primers conforming to ASTM F656 prior to cementing and assembly.
2.1.2
Galvanized Steel Piping System
2.1.2.1
Pipe

Provide galvanized steel, seamless or electric-resistance welded, conforming to the requirements of ASTM A53/A53M, Grade B or ASTM A106/A106M, Grade B.  Provide schedule 40 type for pipe up to and including 10 inches in diameter.  Provide 0.375 inch nominal wall thickness for pipe 12 inches in diameter and greater. Provide schedule 80 type for gauge piping and piping 3/4 inch in diameter and smaller.
2.1.2.2
Nipples

Provide nipples that conform to ASTM A733 as required to match adjacent piping.  

2.1.2.3
Pipe Threads

Provide pipe threads that conform to ASME B1.20.2MASME B1.20.1.  Use pipe threads only on pipe 3/4 inch or smaller.

2.1.2.4
Fittings and Unions
Provide galvanized Class 150 malleable iron, threaded fittings to match connecting pipes conforming to ASTM A197.  The fittings shall have a pressure rating of 300 psi in accordance with ASME B16.3.

2.2
Ball Valves

2.2.1
Thermoplastic ball valves, 6 inch and smaller, shall be rated for 150 psig at 120 degrees F, and have ASTM D1784, minimum cell classification polyvinyl chloride (PVC) bodies, balls, and stems.  Valves shall be end entry, double union design, with flanged ends connections, a polytetrafluoroethylene (PTFE) seat, and ethylene propylene diene monomer (EPDM) O-ring stem seals.  Valves shall have hand lever operators.

2.2.2
Bronze ball valves ball valves shall be lead free and comply with the Safe Drinking Water Act.  The valves shall be constructed of cast bronze and have PTFE seats.  All valves shall include a white handle and hang tag indicating they are lead free.    The valves shall have threaded NPT connections.

2.2.3
Stainless steel ball valves shall be of full port design and constructed of 316 stainless steel.  Seats shall be constructed of RTFE.  The valves shall have threaded NPT connections.
2.3
In-Line Backpressure / Bypass Valves

The valve shall be is a direct-acting backpressure / bypass type with an adjustable spring operating against a flexible elastomeric diaphragm.  The valve shall be factory set to maintain a downstream pressure of 25 psi, and be adjustable.  The backpressure valve shall be of the in-line design, constructed of 316 stainless steel.  The valve connections shall the 150 pound, ANSI B16.5 RF flanges.  The valve diaphragm and seat shall be manufactured of Viton.

2.4  Basket Strainer

The basket strainer shall have a PVC body with flanged connections.  The body shall be fabricated from PVC Type 1, ASTM D 1784 Cell Classification 12454 material.  The flanges shall 150 pound conforming to conform to ASME B16.1.  A quick opening swing bolt cover shall be provided with an EPDM O-ring.  A PVC 1/8-inch perforated removable basket shall be provided.  The cover shall have a ¾ -inch NPT vent opening and the body shall have a ¾ -inch NPT drain opening and plug.  A ball valves shall be provided and installed on the vent.  A pressure gauge shall be installed on the cover and have a brass gauge cock.   The basket shall have a minimum working pressure rating of 150 psi.

2.5  Backflow Preventers

The backflow preventers shall be of the reduced pressure type and of the sizes shown on the Contract Drawings.  It shall include two check valves and an automatically operating pressure differential relief valve located between the two check valves.  The relief valve and relief valve discharge port shall be low enough to drain the intermediate chamber to a level below the supply line inlet.  The backflow preventer shall be equipped with ball valves, test cocks, and an air gap drain fitting.  The valve body shall be manufactured of bronze with stainless steel seats and bronze test cocks.  All moving parts and trim shall be made of corrosion resisting materials.  The device must be certified by the Foundation for Cross Connection Control Research of the University of Southern California.  

2.6
PVC ball check valves shall have true union connections.  Seals shall be of EPDM. 

PART 72 EXECUTION

3.1
EXAMINATION

After becoming familiar with all details of the work, verify all dimensions in the field, and advise the Contracting Officer of any discrepancy before performing the work.

3.2
PREPARATION

3.2.1
Protection

Pipe and equipment openings shall be closed with caps or plugs during installation.  Equipment shall be protected from dirt, water, and chemical or mechanical damage.

3.2.2
System Preparation

3.2.2.1
Pipe and Fittings

Pipe and fittings shall be inspected before exposed piping is installed or buried piping is lowered into the trench.  Clean the ends of pipes thoroughly, remove foreign matter and dirt from inside of pipes, and keep piping clean during and after laying.

3.3
EXPOSED PIPING INSTALLATION

3.3.1
Exposed piping shall be run as straight as practical along the alignment shown on the contract drawings and with a minimum of joints. Piping and appurtenances shall be installed in conformance with reviewed shop drawings, manufacturer's instructions and ASME B31.3.  Piping shall be installed without springing or forcing the pipe.

3.3.2
Anchors and Fasteners

Impact expansion (hammer and explosive charge drive-type) anchors and fastener systems are not acceptable.
Lead shields, plastic or fiber inserts, and drilled-in plastic sleeve/nail drive systems are also not acceptable.

3.3.3
Pipe Flanges

Pipe flanges shall be set level, plumb, and aligned. Flanged fittings shall be installed true and perpendicular to the axis of the pipe. The bolt holes shall be concentric to the centerline of the pipe and shall straddle the vertical centerline of the pipe.

3.3.4
Valve Locations

Valves shall be located in accordance with the contract drawings where actuators are shown.  Where actuators are not shown, valves shall be located and oriented to permit easy access to the valve operator, and to avoid interferences.

3.3.5
Plastic Pipe Installation

All plastic pipe shall be cut, made up, and installed in accordance with the pipe manufacturer's recommendations.

3.3.5.1

Schedule 80 threaded nipples shall be used where necessary to connect to threaded valves or fittings.  Strap wrenches shall be used for tightening threaded plastic joints, and care shall be taken not to over tighten these fittings.

3.3.5.2

Provide and install supports and hangers in accordance with the manufacturer's recommendations.  All lines shall be hydrostatically tested at the maximum operating pressures.

3.3.5.3

PVC Piping:  Solvent-cemented joints shall be constructed in accordance with ASTM D2855.
3.4
VALVE INSTALLATION

3.4.1
Connections

Flanged valve bolt holes shall be installed so as to straddle the vertical centerline of pipe.  Flanged faces shall be cleaned prior to inserting the gasket and bolts, and then the nuts shall be tightened progressively and uniformly.  Threaded ends shall have the threads cleaned by wire brushing or swabbing prior to installation.

3.4.2
Valve Orientation

The operating stem of a manual valve shall be installed in a vertical position when the valve is installed in horizontal runs of pipe having centerline elevations 4.5 feet or less above finished floor, unless otherwise shown on contract drawings.  The operating stem of a manual valve shall be installed in a horizontal position in horizontal runs of pipe having centerline elevations between 4.5 feet and 6.75 feet above finish floor, unless otherwise shown on contract drawings.
3.5
FIELD QUALITY CONTROL

3.5.1
Hydrostatic Tests

Hydrostatic testing shall be conducted in accordance with ASME B31.3.  Piping systems shall be tested under normal service conditions to demonstrate compliance.  The test pressure shall not be less than 1.5 times the design pressure.  Water shall be used as the hydrostatic test fluid.  Provide clean test water of such quality to prevent corrosion of the piping system materials.  Tests for above ground pressure piping shall be conducted after the piping has been completely installed, including all supports, hangers, and anchors, and inspected for proper installation but prior to installation of insulation.

-- End of Section --

SECTION 40 95 00

PROCESS CONTROL

PART 73 GENERAL

73.1 REFERENCES

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.

INTERNATIONAL PROTECTION MARKING (IP)

IP 67
Protected against short periods of immersion in water

IP 68
Protected against long, durable periods of immersion in water

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250
(2014) Enclosures for Electrical Equipment (1000 Volts Maximum)

73.2 DEFINITIONS

Definitions, Symbols, and engineering unit abbreviations shall conform to IEEE Stds Dictionary, as applicable.

73.3 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

73.3.1 Shop Drawings

a.
Installation

b.
Wiring

73.3.2 Product Data

a.
Level Transducer

b.
Magnetic Flow Meter

c.
Catalog cuts and manufacturers specification

d.
Standard wiring diagrams

73.3.3 Operation and Maintenance Data

a.
Training Manual

b.
Instrumentation and Control System

c.
Operation and Maintenance Manual

PART 74 PRODUCTS

74.1 ULTRASONIC LEVEL SENSOR

74.1.1 Level Sensor

74.1.1.1 The Contractor shall furnish all labor, materials, tools, equipment and all else required for and to install the ultrasonic level transducer as specified in Schedule 1 of this specification section and as shown on the Contract Drawings.  The level measuring system shall be complete with level sensor, transmitter and interconnecting cable, conduit and all else required for a complete installation.  All conduit, power and signal wiring, electrical work and all else required to provide a functioning level detection system shall be furnished and installed on the tank.  

74.1.1.2 Emit ultrasonic signal with time lapse between transmitted and received signal converted into usable voltage capable of driving totalizer, sample rate counter, and liquid level indicator.  DC voltage produced shall be proportional to distance from sensor to material being measured.

74.1.1.3 The sensor shall have the following characteristics:

qo. Operating temperatures:  0°F to +150°F. 

qp. Suitable for industrial wastewater.

qq. Noncontact design with no moving parts or mechanical linkages.

qr. Explosion proof certified by Factory Mutual Research for Class I, Division I, Groups C and D when sensor is located in hazardous area.

qs. Beam Angle:  Do not exceed 6% from centerline of transducer.

qt. Achievable resolution is 0.1% with accuracy to 0.25% of range.

qu. Mounting shall be as shown on Drawings.  Other methods of mounting may be considered if recommended by manufacturer.

74.1.2 Transmitter Unit

74.1.2.1 Provide integral indicator.  
Provide keypad or remote calibrator for each transmitter.  Provide integral temperature compensation to maintain specified accuracy over temperature range for transmitter and sensor.  Level Application: Linear, isolated 4 20 mAdc, signal for remote indication from each monitoring unit.

74.1.2.2 Enclosure: 
NEMA 4X for exterior application or wet locations with clear acrylic viewing window.  Wall mount.

74.1.2.3 Operating Temperature:  
Completed transmitter assembly shall be suitable to operate at  30°F to 110°F. 

74.1.2.4 Power:  
120 vac, 60 Hz.

74.1.2.5 Outputs:  
Six relays standard.  Two 4 to 20 mA outputs (isolated).

74.1.2.6 Digital communications with built-in Modbus RTU via RS-485.  Compatible with SmartLinx system for PROFIBUS DP and DeviceNet

74.1.3 Cable

Provide sufficient length of manufacturers standard cable to connect level sensor to monitoring unit.

74.1.4 Tagging:  
Provide identifications tags and markers with ENGINEER'S equipment name and tag number.

74.2 MAGNETIC FLOW METER

The Contractor shall furnish all labor, materials, tools, equipment and all else required for and to install the magnetic flow meter as specified in Schedule 1 of this specification section and as shown on the Contract Drawings.  All piping, conduit, wiring, electrical work and all else required to provide a functioning metering system shall be furnished and installed.  The discharge magnetic flow meters shall suitable for metering raw industrial wastewater in a closed pipe and under pressure.  The metering system shall be complete with magnetic flow meter, converter, grounding rings, interconnecting cable, conduit and all else required for a complete installation.  

74.2.1 Meter

Each meter shall be a velocity sensing electromagnetic type flanged tube meter with sealed housing for 150 pounds per square inch (PSI) working pressure..  The meter shall be equipped with a 9 digit digital totalizer reading in units of gallons and shall be accurate within 0.5% of actual flow.  The meter assembly shall operate within a range of 0.2 to 32 feet per second.

74.2.2 Meter Tube (Sensor)

Each meter tube shall be fabricated stainless steel pipe and use 150 lb. AWWA Class “D” flat face steel flanges.  The internal and external of the meter tube shall be blasted and lined with a NSF approved fusion bonded epoxy.  Meter tubes shall have a constant nominal inside diameter offering no obstruction to the flow.  Electrodes shall be 316 stainless steel.

A shield shall be welded to the tube providing a completely sealed environment for all coils, electrode connections and wiring harness capable of NEMA 6P/IP68 operation (protection against long durable periods of immersion in water).

74.2.3 Signal Converter 

The signal converter shall be pulsed DC coil excitation type with auto zeroing.  The converter shall provide a flow rate indication and a totalization of flow volume.  The totalizers shall be electronically resettable.  The flow meter converter shall be microprocessor based with a keypad for instrument set up and LCD displays for totalized flow, flow rate engineering units and velocity.  The converter shall power the flow sensing element and provide galvanically isolated dual 4-20mA outputs.  The converter shall operate on 120 volts AC, 60 Hz power.

The converter shall periodically perform self-diagnostics and display and resulting error messages. All set up and data and totalizer values may be protected by a password.

The converter shall be remotely mounted from the sensor, and shall be supplied in a sealed IP67 rated enclosure.  The power supplied between the converter and the meter tube (sensor) and signal between the meter tube and the converter shall be isolated and placed in separate submersible cables.  Provide sufficient length (approximately 50 feet) of manufacturers standard cables to connect meter primary element and the converter that is located in the MCC Building without splices.

Each converter shall be remotely mounted in a separate NEMA 4X stainless steel enclosure at a location shown on the Contract Drawings.  Equipment within the enclosure shall include: 2-15amp breakers, 120V surge arrestor, 4-20mA surge arrestor, terminal blocks and grounding bar.  The enclosure shall include the option for a padlock kit for security.

Provide identification tags and markers with equipment name and tag number.

74.2.4 Grounding rings shall be 316 stainless steel and shall be supplied with the meter tube.
PART 75 EXECUTION

75.1 INSTALLATION

75.1.1 Install in accordance with manufacturer's instructions and approved submittals.

75.2 FIELD QUALITY CONTROL

75.2.1 Manufacturer's Field Services:

1.
Supplier's or manufacturer's technician for equipment specified herein shall be present at job site or classroom designated by the Contracting Officer’s Representative for mandays indicated, travel time excluded, for assistance during plant construction, plant startup, equipment calibration, and training of Government’s personnel for plant operation.  Include minimum of:

a.
1/2 man days for Installation Services.

b.
1/2 man days for Instructional Services.

2.
Supplier or manufacturer shall direct services to system and equipment operation, maintenance, and troubleshooting and system‑related areas, other than process design and philosophy.  

	SCHEDULE 1 TO SECTION 13430

INSTRUMENTATION EQUIPMENT

	Tag Number
	Description
	Process

Media
	Range
	Size
	Remarks

	LE/LIT-01
	500 Gallon Hydrogen Peroxide Storage Tank Water Level
	Hydrogen Peroxide
	0-8 feet
	2-inch
	NPT Mounted

	LE/LIT-02
	2,500 Gallon Storage Tank Water Level
	Industrial Wastewater
	0-8 feet
	2-inch
	NPT Mounted

	FE/FIT-203
	Magnetic Flow Meter
	Industrial Wastewater
	2 to 340 gpm
	2-inch
	Flanged Ends


-- End of Section --

DIVISION 43
PROCESS GAS AND LIQUID HANDLING, PURIFICATION AND STORAGE EQUIPMENT

SECTION 43 41 16.16 40

VERTICAL ATMOSPHERIC TANKS AND VESSELS

PART 76 GENERAL
76.1 REFERENCES
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.
ASME INTERNATIONAL (ASME)
ASME B16.5
(2017) Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard
ASTM INTERNATIONAL (ASTM)
D618
Conditioning Plastics and Electrical Insulating Materials for Testing

D638  
Tensile Properties of Plastics

D790  
Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials

D883  
Definitions of Terms Relating to Plastics

D1505 
Density of Plastics by the Density-Gradient Technique

D1525 
Test Method for Vicat Softening Temperature of Plastics

D1693 
Test Method for Environmental Stress-Cracking of Ethylene Plastics

D1998 
Standard Specification for Polyethylene Upright Storage Tanks

D2765 
Degree of Crosslinking in Crosslinked Ethylene Plastics as Determined by Solvent Extraction

D2837 
Method for Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Materials

D3892 
Practice for Packaging/Packing of Plastics

F412  
Definitions of Terms Relating to Plastic Piping System

76.2 SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

76.2.1 Shop Drawings
qv. Fabrication Drawings

qw. Installation Drawings

76.2.2 Product Data

qx. Manufacturer’s Catalog Data

qy. Equipment and Performance Data 

qz. Storage and Containment Tanks Data
ra. Accessories

76.2.3 Test Reports

rb. Chemical Resistance 

76.2.4 Manufacturer's Instructions 

rc. Manufacturer's Instructions

76.2.5 Manufacturer's Field Reports 

rd. Manufacturer's Field Reports

76.2.6 Certificates

re. Storage Tank Certification

76.2.7 Operation and Maintenance Data 

rf. Operation and Maintenance Manual

76.3 QUALITY CONTROL

Storage tanks: Provide the manufacturer's certification that storage tanks are suitable for storage of specified chemicals.  The manufacturer is to have rotationally molded tanks based upon ASTM D 1998 utilizing Type I and Type II resins for the last 5 years.

76.4 DELIVERY, STORAGE, AND HANDLING
1.4.1.1
In order to prevent damage, handle and store the tanks in accordance with the manufacturer's guidelines.  Provide verification that the tanks have no damage, surface defects, or poor quality laminates.
1.4.1.2
All damaged or defective tanks or removable covers will be rejected by the Contracting Officer.  Remove immediately from the project site.
1.4.1.3
Concurrent with delivery of the tanks, submit three copies of the manufacturer's Operation and Maintenance Manual.
PART 77 PRODUCTS

2.1 SYSTEM DESCRIPTION
2.1.1 Fabrication Drawings
Submit fabrication drawings for high density polyethylene and crosslink polyethylene  storage tanks, including construction and anchorage details.  Submit the manufacturer's catalog data for storage tanks including spare parts.
2.1.2 Chemical Storage Requirements
Submit test reports for chemical resistance tests in accordance with ASTM C581.
2.2 Settling Tank
2.2.1
The Contractor shall supply and install all materials, equipment, appurtenances, specialty items, and services required to provide a 2,500 gallon, upright, single wall, flat bottom, closed top, high density polyethylene storage tank for storage of industrial wastewater.  The tank is to be molded in one-piece seamless construction according to ASTM D 1998 (laminated or fabricated tanks will not be accepted) and will be capable of storing industrial wastewater at atmospheric pressure.

2.2.2
Wall thickness - Prior to the manufacture of the tank the designed wall thickness audit is to be supplied based upon 600 psi hoop stress (ASTM D 1998) @ 100 degrees F.

2.2.3
The top head must be integrally molded with the cylinder shell.  The minimum thickness of the top head shall be equal to the top of the straight wall.  A minimum of three flat areas shall be molded into the top of the tank for mounting equipment.  A minimum of 3 lifting lugs shall be integrally molded into the top head, and designed to allow erection of an empty tank.  The tank shall be designed to provide a minimum of 4 tie-down lugs integrally molded into the top head.  The tie-down lugs shall be designed to allow tank retention in wind and seismic loading.

2.2.4
The finished tank wall shall be free, as commercially practicable, of visual defects such as foreign inclusions, air bubbles, pinholes, pimples, crazing, cracking and delaminations that will impair the serviceability of the vessel.  Fine bubbles are acceptable with Type II tanks to the degree in which they do not interfere with proper fusion of the resin melt.  All cut edges where openings are cut into the tanks shall be trimmed smooth.

2.2.5
The tank shall be approximately 95 inches in diameter and 91 inches tall with a 7/16" wall thickness.  A minimum of four tie-down slots shall be provided.

2.2.6
The top of the tank shall be provided with a 16-inch, vented, access manhole and cover.  All caps and manways shall be constructed of cross-linked polyethylene material.

2.2.7
One 2-inch threaded bulkhead fitting shall be provided on the side of the tank at approximately the one-third level (as shown on the Contract Drawings)for an outlet.  A second 2-inch threaded bulkhead fitting shall be provided on the side of the tank at the bottom for a drain.  The bulkhead fittings shall be constructed of PVC.  Gaskets shall be a minimum of 1/4" thickness and constructed of 40-50 durometer Viton. 

2.2.8
A 3-inch, PVC, threaded bulkhead fitting shall be provided on the top of the tank for a vent.  The vent shall be of the U-shaped design with a bug screen.

2.2.9
A 3-inch bolted double flange fitting shall be provided on the side of the tank at the top of the sidewall for an overflow.  The bolted double flange fitting shall be constructed with 2 each 150 lb. flanges, 2 each 150 lb. flange gaskets, and all-thread bolts.  The flanges shall be constructed of PVC Type I, Grade I.  Gaskets shall be a minimum of 1/4" thickness and constructed of 40-50 durometer EPDM, or 60-70 durometer Viton®.  The bolts shall have gasketed flanged metal heads or bolt heads encapsulated in Type II polyethylene material.  The encapsulated bolt shall be designed to prevent metal exposure to the liquid in the tank and prevent bolt rotation during installation.  The polyethylene encapsulation shall fully encapsulate the bolt head.  The polyethylene shall be color coded to distinguish bolt material (white - 316 S.S., yellow - Hastelloy C276, green - Titanium).  Each encapsulated bolt shall have a gasket to provide a sealing surface against the inner flange.

2.2.10
The tank shall be translucent, and shall be calibrated and marked in gallons.

2.3 Storage Tank
2.3.1
The Contractor shall supply and install all materials, equipment, appurtenances, specialty items, and services required to provide a 2,500 gallon, upright, single wall, flat bottom, closed top, high density polyethylene storage tank for storage of industrial wastewater.  The tank is to be molded in one-piece seamless construction according to ASTM D 1998 (laminated or fabricated tanks will not be accepted) and will be capable of storing industrial wastewater at atmospheric pressure.

2.3.2
Wall thickness - Prior to the manufacture of the tank the designed wall thickness audit is to be supplied based upon 600 psi hoop stress (ASTM D 1998) @ 100 degrees F.

2.3.3
The top head must be integrally molded with the cylinder shell.  The minimum thickness of the top head shall be equal to the top of the straight wall.  A minimum of 3 lifting lugs shall be integrally molded into the top head, and designed to allow erection of an empty tank.  The tank shall be designed to provide a minimum of 4 tie-down lugs integrally molded into the top head.  The tie-down lugs shall be designed to allow tank retention in wind and seismic loading.

2.3.4
The finished tank wall shall be free, as commercially practicable, of visual defects such as foreign inclusions, air bubbles, pinholes, pimples, crazing, cracking and delaminations that will impair the serviceability of the vessel.  Fine bubbles are acceptable with Type II tanks to the degree in which they do not interfere with proper fusion of the resin melt.  All cut edges where openings are cut into the tanks shall be trimmed smooth.

2.3.5
The tank shall be approximately 95 inches in diameter and 91 inches tall with a 7/16" wall thickness.  A minimum of four tie-down slots shall be provided.

2.3.6
The top of the tank shall be provided with a 16-inch, vented, access manhole and cover.  All caps and manways shall be constructed of cross-linked polyethylene material.

2.3.7
Two 2-inch threaded bulkhead fitting shall be provided on the side of the tank at the bottom for an inlet and drain.  The bulkhead fittings shall be constructed of PVC.  Gaskets shall be a minimum of 1/4" thickness and constructed of 40-50 durometer Viton. 

2.3.8
A 3-inch, PVC, threaded bulkhead fitting shall be provided on the top of the tank for a vent.  The vent shall be of the U-shaped design with a bug screen.

2.3.9
A 3-inch bolted double flange fitting shall be provided on the side of the tank at the top of the sidewall for an overflow.  The bolted double flange fitting shall be constructed with 2 each 150 lb. flanges, 2 each 150 lb. flange gaskets, and all-thread bolts.  The flanges shall be constructed of PVC Type I, Grade I.  Gaskets shall be a minimum of 1/4" thickness and constructed of 40-50 durometer EPDM, or 60-70 durometer Viton®.  The bolts shall have gasketed flanged metal heads or bolt heads encapsulated in Type II polyethylene material.  The encapsulated bolt shall be designed to prevent metal exposure to the liquid in the tank and prevent bolt rotation during installation.  The polyethylene encapsulation shall fully encapsulate the bolt head.  The polyethylene shall be color coded to distinguish bolt material (white - 316 S.S., yellow - Hastelloy C276, green - Titanium).  Each encapsulated bolt shall have a gasket to provide a sealing surface against the inner flange.

2.3.10
The tank shall be translucent, and shall be calibrated and marked in gallons.

2.3.11
A 2-inch, NPT, PVC, threaded bulkhead fitting shall be provided on the top of the tank for the installation of an ultrasonic level transducer.

2.4 Hydrogen Peroxide Storage Tank
2.4.1
The Contractor shall supply and install all materials, equipment, appurtenances, specialty items, and services required to provide a 500 gallon, upright, single wall, flat bottom, closed top, cross‑linked polyethylene storage tank, and containment tank.  The storage tank shall be molded in one-piece seamless construction according to ASTM D 1998 (laminated or fabricated tanks will not be accepted) and will be capable of storing 30% hydrogen peroxide at atmospheric pressure.

2.4.2
Wall thickness - Prior to the manufacture of the tank the designed wall thickness audit is to be supplied based upon 600 psi hoop stress (ASTM D 1998) @ 100 degrees F.

2.4.3
The top head must be integrally molded with the cylinder shell.  The minimum thickness of the top head shall be equal to the top of the straight wall.

2.4.4
The finished tank wall shall be free, as commercially practicable, of visual defects such as foreign inclusions, air bubbles, pinholes, pimples, crazing, cracking and delaminations that will impair the serviceability of the vessel.  Fine bubbles are acceptable with Type II tanks to the degree in which they do not interfere with proper fusion of the resin melt.  All cut edges where openings are cut into the tanks shall be trimmed smooth.

2.4.5
The tank shall be approximately 48 inches in diameter and 76 inches tall depth.

2.4.6
The top of the tank shall be provided with a 16-inch access manhole and cover.  All caps and manways shall be constructed of cross-linked polyethylene material.

2.4.7
A ¾-inch threaded bulkhead fitting shall be provided on the side of the tank above the top of the containment basin for pump suction.    The bulkhead fittings shall be constructed of PVC.  Gaskets shall be a minimum of 1/4" thickness and constructed of 40-50 durometer Viton.  A interior ¾” drop pipe shall be installed on the bulkhead fitting and terminate 1-inch above the tank bottom.
2.4.8
A 3-inch, PVC, threaded bulkhead fitting shall be provided on the top of the tank for a vent.  The vent shall terminate outside of the building and turn upward and terminate with a U‑shaped design with a bug screen.

2.4.9
A 2-inch, NPT, PVC, threaded bulkhead fitting shall be provided on the top of the tank for the installation of an ultrasonic level transducer.  A 1-1/2-inch NPT, PVC, threaded bulkhead fitting shall be provided on the top of the tank for the installation of a fill pipe.
2.4.10
Identification and Certification Plate

Provide a phenolic-plastic identification plate with letters at least 2 inches high, stating the chemical to be stored.  Provide a stainless-steel certification plate, stating that the tank is designed for the chemical stored and indicating the concentration, specific gravity, and maximum temperature of the stored chemical.
2.4.11
After testing, the Contractor shall fill the storage tank with 500 gallons of 30% hydrogen peroxide.
2.4.12
Containment Basin:  A 500 gallon circular containment basin shall be provided in which the hydrogen storage tank shall sit.  The containment basin shall be molded in one-piece seamless construction constructed of cross linked polyethylene, have an open top diameter of 50-inches, be 57.5-inches high, and be white in color.  The overall diameter of the tank shall not exceed 60-inches.  The top of the basin shall be open with a inward top flanged-lip for structural integrity.

PART 78 EXECUTION
78.1 INSTALLATION
3.1.1 Installation of the tanks and appurtenances shall be performed by the Contractor and shall be in accordance with the Drawings and with the tank manufacturer’s instructions and recommendations.

3.1.2
After installation has been completed and piping connections have been made, clean the tank and nozzles in accordance with the manufacturer's instructions.
78.2 FIELD QUALITY CONTROL
78.2.1 Inspection
Inspect installed tanks for indications of defective workmanship or improper installation practices.  Repair or replace faulty construction and damaged work at no additional cost to the Government.
78.2.2 Hydrostatic Test
After the tank has been installed, and before the piping connections are made and the equipment is attached, block the outlets and fill the straight-shell portion with a chemically compatible fluid.  Perform hydrostatic tests to determine if leak-proof storage is provided, and correct deficiencies. No leakage will be permitted.  Submit written manufacturer's field reports of test data recorded at the job site for review and final approval no later than 30 calendar days before contract completion.  Repair or replace unsatisfactory tanks and retest the tanks at no additional cost to the Government until the tanks are determined to be leak-proof systems.
78.3 CLOSEOUT ACTIVITIES
78.3.1 Operation and Maintenance Manual
Submit operation and maintenance manual at least 30 calendar days before contract completion.

-- End of Section –

DIVISION 46

WATER AND WASTEWATER EQUIPMENT

SECTION 46 30 13

ADVANCED UV / OXIDATION TREATMENT PROCESS

PART 79 GENERAL

1.1
GENERAL REQUIREMENTS

1.1.1
The Contractor shall provide and install a complete UV / Oxidation treatment system, which shall include factory assembled reactors, power supply, reagent delivery system, and process control components.  Either a horizontal or vertical UV reactor unit is acceptable.

1.1.2
The unit shall be furnished and installed with all necessary equipment including the UV reactor, the UV lamp assemblies, power distribution centers, system instrumentation and controls, automatic quartz sleeve cleaning system, ballast cooling system, and any other auxiliaries including Hydrogen Peroxide Skid and Static Mixer.

1.1.3
All equipment shall be capable of being installed, operated and maintained in the existing treatment room that has a ceiling height of 115-inches.  This includes replacing the UV lamps on vertical units.

1.2
DESIGN CRITERIA

1.2.1
The UV System Supplier (UVSS) shall provide a guarantee that the installed system shall continuously meet the specified performance requirements under the following conditions:

a.
Design Flow rate (gpm)




50

b.
Minimum Flow Rate (gpm)




5

c.
Maximum Temperature (°F/ °C)



104/40  

d.
Maximum Inlet Pressure (psig)



25  

1.2.2
The UV Disinfection System shall consist of one (1) complete, independent UV System.

1.2.3
The UV System shall be designed to provide adequate treatment throughout the guaranteed life of the lamps and sleeves.  The end of a lamp’s useful life shall be defined as the point when the lamp output has decreased to 90 % of its initial output (after 100 hours of burn-in).  An additional 10% allowance shall be added for quartz sleeve fouling, yielding a total end of life design factor of 81%.

1.3
QUALIFICATIONS

1.3.1
Only equipment of the type described in this Section of the Specifications which has been in service for a period of not less than three (3) years in a minimum of five (5) installations shall be considered.  To show compliance with this requirement, the manufacturer shall provide, with the submittals, a list of similar installations including the date placed in operation and unit description.

1.4   SUBMITTALS

Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

1.4.1
Shop Drawings

a.
General Arrangement Drawings 

1.4.2
Product Data

a.
UV/Oxidation Reactor

b.
Power Supply

c.
PLC Control System

d.
UV lamps

e.
Chemical Metering Pumps

f.
Prefabricated Pump Skid

g.
Static Mixer

h.
Chemical Injection Nozzle

i.
Spare Parts Data

1.4.3
Certifications

a.
Installation Certification from the Manufacturer

1.4.4
Manufacturer's Instructions

a.
Manufacturer's Installation Instructions

b.
Operation and Maintenance Manuals
c.
Warranty Certificate

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1
The manufacturer and purchaser shall protect the equipment from structural damage.  For equipment that shall be stored for greater than two months prior to installation and operation, it must be maintained in accordance with manufacturer's long term storage instructions contained in the operation and maintenance manual.

1.5.2
Package all spare parts or spare part assemblies in separate, sturdy, waterproof containers clearly marked with the name of the part or assembly, and the name of the unit of which it is a component.

1.6
WARRANTY

1.6.1
The equipment manufacturer shall warrant the equipment for a period of twelve (12) months from start-up or eighteen (18) months from shipment, whichever is the shorter.

1.6.2
The UVSS shall replace or repair non-consumable parts of the UV system proved to be defective in material or workmanship.

1.6.3
The lamps shall be warranted for 3,000 operating hours, pro-rated after 1,000.

1.7
SPARE PARTS

1.7.1
Standard spare parts shall be provided as recommended in the manufacturer's instruction manuals for each component of the equipment.  Submit spare parts data for each different item of material and equipment specified.  Include in the data a complete list of parts and supplies, with current unit prices and source of supply.

1.7.2
Provide six spare UV lamps housed in their protective shipping containers.

PART 80 PRODUCTS

2.1
MATERIALS AND EQUIPMENT

2.1.1
The manufacturer shall furnish all tools, materials, labor, and appurtenances necessary for the complete fabrication, testing and shipment of the UV/Oxidation system. 

2.1.2
All equipment shall be new and unused, except for final check-out testing.

2.1.3
The UV/OXIDATION system shall consist of reactor assembly, power supply, and programmed process control panel mounted on a single skid for each set of 3 x 30 kW reactors and reagent delivery and mixing equipment.  The reactor assembly shall be factory assembled and tested and ready for installation.

2.1.4
Each UV/Oxidation skid shall be capable of completely independent operation from other skids.

2.2
UV/OXIDATION REACTOR

2.2.1
One reactor assembly skids shall be supplied consisting of three (3) reactors, with one 30 kW UV lamp.  Each lamp shall be protected from the water stream by a quartz cylinder.  The reactors shall be designed to provide turbulent plug flow to ensure axial mixing for optimum photon absorption and at the same time eliminating short circuiting.

2.2.2
The UV lamps used in the UV/OXIDATION reactor shall be specifically designed to provide a broad spectrum of light emission between 200 and 300 nm to maximize photochemical destruction of waterborne pollutants.  A minimum of 25% of the total lamp output must be below 300 nm.  The lamps must be capable of providing 3000 hours of operation with no more than a 20% decrease in emissions in the 200 to 300 nm spectrum.  Lamp ends shall be fan cooled.

2.2.3
A cleaning mechanism shall be provided for each quartz tube to maintain efficient transmittance of UV light.  The mechanism shall be constructed of materials which are not effected by high intensity UV radiation.  The cleaning system must operate automatically with an adjustable time interval.  The wiper assembly shall be driven by a pneumatic system providing positive action.  Limit switches must be provided at both ends of wiper travel for fail-safe indication of proper operation.  Operation of the cleaning mechanism must not divert or otherwise disrupt water flow to the reactor, or reduce the effectiveness of the treatment.

2.2.4
Sample valves shall be provided at the end of the reactor skid.

2.2.5
All materials exposed to UV light shall be unaffected by prolonged exposure to same.

2.2.6
The reactor shall be provided with inlet and outlet flange connections.

2.2.7
The reactor shall be designed for a maximum operating pressure of 25 psig.

2.2.8
The reactor shall be designed in such a way that when installed and operated according to manufacturer’s instructions, there is no possibility of direct operator exposure to UV light from the lamps.

2.2.9
The reactor shall include an over temperature sensor / interlock.

2.2.10
The reactor shall include at least one manual drain plug.

2.3
POWER SUPPLY

2.3.1
A power supply shall be provided for each UV lamp. The power supply(ies) shall be installed in a NEMA 1 ventilated enclosure, and all internal wiring must comply with NEC and be certified by a US OSHA accredited Nationally Recognized Testing Laboratory (NRTL).  Efficiency of the power supply(ies) must be at least 92% and the power factor must be greater than 0.9 at full power.  

2.3.2
The power supply system shall be provided with cooling fans, thermal protection, safety access interlock, and main power disconnect.

2.3.3
The power supply shall be equipped with transformers isolated from ground to provide inherent safety from electrical shock.  .

2.3.4
Each skid shall be wired for a single 480 VAC power drop.  A 480 VAC/120 VAC transformer shall be provided to supply low voltage control devices.  All control and interlocking circuitry shall be a maximum of 24 VDC.

2.4
UV/OXIDATION REACTOR CONTROL SYSTEM

2.4.1
The UV/OXIDATION system shall be controlled by a reliable programmable logic device.  The programmable logic controller (PLC) shall be factory programmed and tested prior to shipment.  

2.4.2
The system shall be operated from a touchscreen OIT with system status and operational data shown on an interface display with an alphanumeric screen.  Data entry shall be made from a touchscreen.  The operator interface shall be programmed with test and diagnostic functions to permit testing of all equipment while the system is off line for maintenance.  This should include, but not be limited to all cooling fans, operation of quartz wiper mechanisms and interlocks, and all reagent pumps.  

2.4.3
The PLC shall have sufficient capacity and contacts for control and interface with all standard and optional features and equipment provided with the UV/Oxidation system.  PLC memory must be protected in case of power outage so the program is not lost.

2.4.4
Each UV/Oxidation skid shall have an individual PLC and control panel to permit completely independent operation.

2.4.5
The control panel(s) housing the PLC(s) shall be a NEMA 4 enclosure.

2.4.6
The activation of the UV system shall be either automatic or manual.  In automatic mode, the system shall be started when a high water level signal is received from the ultrasonic level transducer located in the 2,500 gallon storage tank.  Upon receipt of that signal, the PLC shall start the sump pump in the storage tank and start the UV and Reagent Delivery Systems.  The pump and UV and Reagent Delivery Systems shall shut down upon receiving a low water level in the settling tank.

2.4.7
Interlocks will be provided to alarm and/or shutdown the UV/Oxidation system under the following conditions:

1.
Reactor High Temperature

2.
Transformer High Temperature

3.
Power Cabinet High Temperature

4.
Emergency Stop

5.
Leak from UV/Oxidation reactor

6.
Low Water Flow

7.
Air Top Switch Error

8.
Cooling Air No Flow

9.
Power Cabinet Door Open

10.
Low Access Door Open

11.
Fan Access Lid Open

12.
Lamp Main Contactor Fault

13.
Lamp Low Voltage

14.
Lamp High Current

15.
Lamp High Hours

16.
Lamp Failure

17.
Wiper Up Failure

18.
Wiper Down Failure

19.
Service Wiper Shutdown

20.
Peroxide Low Flow

21.
Peroxide Level High High

22.
Peroxide Level High

23.
Peroxide Level Low

24.
Peroxide Level Low Low

25.
Water Level in the Storage Tank Low Low

2.5
REAGENT DELIVERY SYSTEM

2.5.1.
A chemical feed system shall be provided for the delivery of hydrogen peroxide to the UV/Oxidation system.  Each feed system shall include a metering pump, rotometer, check valve at point of injection, pulsation damper, electronic solid state low flow switch, and an automatic priming or bleed valve.  The chemical feed pumps and accessories shall be installed on a pre-engineered package, assembled and tested, complete in all respects.  

2.5.2
The Contractor shall provide, install, connect and fill with chemical a 500 gallon cross linked polyethylene storage tank as specified in Section 43 41 16 16.40 - Vertical Atmospheric Tanks and Vessels.

2.5.3
The operation of the chemical feed pumps shall be controlled by the UV/OXIDATION system PLC.

2.5.4
Chemical Feed Pumps

2.5.4.1

The hydrogen peroxide chemical feed system shall consisting of dual metering feed pumps and accessories contained on a pre-engineered and pre-assembled, floor mounted, skid package at the location shown on the Contract Drawings.  

2.5.4.2

The pumps shall be designed to pump 30% hydrogen peroxide.  The metering pumps shall have a capacity ranging from approximately 2.0 gallons per hour (gph) at 363 psig to 20 gph at 29 psi.  The pumps shall have a built-in auto-degassing system.

2.5.4.3

The pumps shall a microprocessor-controlled, simplex, solenoid-driven, reciprocating, mechanically actuated, diaphragm type.  All pumping functions shall be set by membrane-switch keypad and status shall be displayed on an illuminated LCD.  The housing shall be rated NEMA 4X.  Pump controls to allow for remote on/off function.  Pumps shall be capable of the wide range turndown by varying both the stroke length and rate.

2.5.4.4

The power supply shall be 115 VAC, 60 Hz, 1 Phase.  

2.5.4.5

The diaphragm shall be constructed of PTFE.  The liquid end shall be PFVD.  The suction and discharge valves shall be constructed of PVDF, the gasket seals shall be PTFE and the valve balls shall be constructed of ceramic.

2.5.4.6

The installed pump shall be fully tested to meet the rated flow and pressure by the manufacturer.

2.6
Pump Skid

2.6.1
The pumps and accessories shall be mounted on a pre-engineered, pre-assembled and pre-piped pump skid, suitable for floor mounting.  The skids shall be manufactured 316L stainless steel frame.  The skid shall be equipped with the following accessories:  

a.
An adjustable pressure, diaphragm type back pressure/anti siphon valve shall be provided with each metering pump.  

b.
An in line, adjustable pressure, diaphragm type pressure relief valve shall be provided with each measuring pump.  Relief piping shall be furnished and be piped back to the day tank.

c.
A strainer shall be provided for each pump.

d.
A clear PVC calibration column with FNPT fittings top and bottom shall be provided and shall a volume of 100 mL.

e.
All piping shall be Schedule 80 PVC.

f.
All isolation valves shall be PVC, true-union type, ball valves.

g.
A duplex electrical convenience outlet.

2.7
Ultrasonic Level System

2.7.1   Level Sensor

2.7.1.1
An ultrasonic level transducer shall be provided and installed on the top of the 500 gallon hydrogen peroxide tank as shown on the Contract Drawings.  The level measuring system shall be complete with level sensor, transmitter and interconnecting cable, conduit and all else required for a complete installation.  All conduits, power and signal wiring, electrical work and all else required to provide a functioning level detection system shall be furnished and installed on the tank.  

2.7.1.2
Emit ultrasonic signal with time lapse between transmitted and received signal converted into usable voltage capable of driving totalizer, sample rate counter, and liquid level indicator.  DC voltage produced shall be proportional to distance from sensor to material being measured.

2.7.1.3
The sensor shall have the following characteristics:

a.
Operating temperatures:  0°F to +150°F. 

b.
Suitable for industrial wastewater.

c.
Noncontact design with no moving parts or mechanical linkages.

d.
Explosion proof certified by Factory Mutual Research for Class I, Division I, Groups C and D when sensor is located in hazardous area.

e.
Beam Angle:  Do not exceed 6% from centerline of transducer.

f.
Achievable resolution is 0.1% with accuracy to 0.25% of range.

g.
Mounting shall be as shown on Drawings.  Other methods of mounting may be considered if recommended by manufacturer.

2.7.2
Transmitter Unit

2.7.2.1
Provide integral indicator.  Provide keypad or remote calibrator for each transmitter.  Provide integral temperature compensation to maintain specified accuracy over temperature range for transmitter and sensor.  Level Application: Linear, isolated 4 20 mAdc, signal for remote indication from each monitoring unit.

2.7.2.2
Enclosure: NEMA 4X for exterior application or wet locations with clear acrylic viewing window.  Wall mount.

2.7.2.3
Operating Temperature:  Completed transmitter assembly shall be suitable to operate at  30°F to 110°F. 

2.7.2.4
Power:  120 vac, 60 Hz.

2.7.2.5
Outputs:  Six relays standard.  Two 4 to 20 mA outputs (isolated).

2.7.2.6
Digital communications with built-in Modbus RTU via RS-485.  

2.7.3
Cable

2.7.3.1
Provide 15 feet of manufacturers standard cable to connect level sensor to monitoring unit.

2.7.4
Tagging:  
Provide identifications tags and markers with ENGINEER'S equipment name and tag number.

2.8
Static Mixers

The static mixer shall be constructed of Schedule 80 PVC, have 6 mixing elements and have flanged connections.  The static mixer shall be designed to disperse added chemicals in a process flow stream with flows ranging from 0 to 50 gpm.  The diameter of the mixer housing shall be sized identical to the process piping.  The length shall be in accordance with the number of mixing elements required.  Housing materials shall be Schedule 80 PVC.  End configurations shall be Schedule 80 PVC flanged faced and drilled to ASME B16.1 Class 150.

2.9
Chemical Injection Nozzle

A ½-inch injection nozzle or quill complete with ball check valve and isolation ball valve shall be provided for installation at the chemical injection point.  The chemical injector nozzle shall be constructed of PVC body with PTFE mounting insert, FPM-B seals, spring loaded ball check with Hastelloy C spring, and NPT connections.

PART 81 PART 3   EXECUTION

3.1   INSTALLATION

3.1.1
Install equipment in accordance with manufacturer's recommendations.

3.1.2
After testing, the Contractor shall fill the storage tank with 500 gallons of 30% hydrogen peroxide.

3.1.3
The Contractor shall provide certification from the manufacturer that the equipment has been properly installed.

3.2   FIELD QUALITY CONTROL

3.2.1
UV/Oxidation Reactor Control System

3.2.2
The UV/Oxidation Reactor manufacturer shall furnish the services of a factory trained representative for a minimum of three (3) eight-hour days, one (1) trip to the job site to inspect the completed installation prior to start-up, supervise start-up to ensure the adequate and proper operation of the system, and to provide training.

3.2.2   Reagent Delivery System

3.2.2.1

The chemical feed pump manufacturer shall furnish the services of a factory trained representative for a minimum of one (1) eight-hour days, one (1) trip to the job site to inspect the completed installation prior to start-up, and supervise start-up to ensure the adequate and proper operation of the chemical feed system.

3.2.2.2

After cleaning, completely test each system to verify that equipment is capable of performing its specified function in satisfactory manner without mechanical or electrical defects, binding, or operational difficulties.  Correct defects and deficiencies and repeat all tests until satisfactory results are obtained.  Correct excessive vibration leakage or noise.  Make connections watertight or dust tight.

-- End of Section --

SECTION 46 61 00
FILTRATION EQUIPMENT

PART 82 GENERAL
82.1 REFERENCES
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.
AMERICAN LADDER INSTITUTE (ALI)
ALI A14.3
(2008) Standard for Fixed Ladders and Safety Requirements
AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)
ASSE/SAFE A1264.1
(2017) Safety Requirements for Workplace Walking/Working Surfaces and Their Access; Workplace, Floor, Wall and Roof Openings; Stairs and Guardrail/Handrail Systems
INTERNATIONAL (ASTM)

ASTM D1330
(2004; R 2010) Rubber Sheet Gaskets
ASTM D1784
(2011) Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds
ASTM D1785
(2012) Standard Specification for Poly(Vinyl Chloride) (PVC), Plastic Pipe, Schedules 40, 80, and 120
ASTM D2241
(2015) Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
ASTM D2564
(2012) Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Piping Systems
ASTM D3139
(1998; R 2011) Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals
MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY (MSS)
MSS SP-58
(1993; Reaffirmed 2010) Pipe Hangers and Supports - Materials, Design and Manufacture, Selection, Application, and Installation
MSS SP-67
(2017; Errata 1 2017) Butterfly Valves
MSS SP-71
(2011; Errata 2013) Gray Iron Swing Check Valves, Flanged and Threaded Ends
MSS SP-72
(2010a) Ball Valves with Flanged or Butt-Welding Ends for General Service
82.2 SUBMITTALS
Submit the following to the Contracting Officer for approval/acceptance in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

82.2.1 Shop Drawings

rg. Filtration System; 

Include complete wiring and schematic diagrams; equipment layout and anchorage; and any other details required to demonstrate that the system has been coordinated and will properly function as a unit.
82.2.2 Product Data
rh. Media

ri. Materials and System

rj. Spare Parts

82.2.3 Test Reports 
rk. Acceptance
rl. Testing Factory Tests

82.2.4 Operation and Maintenance Data 
rm. Field Training

rn. Operating and Maintenance Instructions;

82.3 DELIVERY, STORAGE, AND HANDLING
Protect from the weather, excessive humidity, excessive temperature variation, and dirt, dust, or other contaminants equipment delivered and placed in storage.
82.4 SPARE PARTS
82.4.1 Standard spare parts shall be provided as recommended in the manufacturer's instruction manuals for each component of the equipment.  Submit spare parts data for each different item of material and equipment specified.  Include in the data a complete list of parts and supplies, with current unit prices and source of supply.
82.4.2 Provide 100 bag filters of the size and material specified below.
82.4.3 Provide two shell O-rings.
PART 83 PRODUCTS
83.1 SYSTEM DESCRIPTION
Provide and install a duplex bag filtration system.  The filtration system shall be designed, constructed, and installed to comply with the following design conditions.  Supply auxiliary systems and equipment required to maintain complete and workable filter systems including, but not limited to, required piping between units, auxiliary equipment for plumbing and power, and controls and interfaces between auxiliary equipment and the filter. The installation shall be constructed indoors and 20 Pa psi water pressure is available for installation.
83.1.1 Influent Flow Characteristics
	Design Flow
	50 gal/minute

	Maximum Flow Rate
	100 gal/minute

	Design Inlet Pressure
	30 psi

	Design Influent Temperature
	40 degrees F

	Maximum Influent Temperature
	70 degrees F

	Minimum Influent Temperature
	40 degrees F

	Fluid Viscosity
	Water

	Flow Conditions
	Batch

	Design Influent, Suspended Solids
	100 mg/L

	Maximum pH
	7.8

	Minimum pH
	6.6

	Source of Process Water
	Metal stripping

	Chemical Pretreatment
	None

	Alkalinity
	340 - 420 mg CaCO3/L

	Hardness
	194 - 211 mg/L

	Cadmium
	0.300 mg/l


83.2 MATERIALS AND EQUIPMENT
83.2.1 Standard Products
Provide materials and equipment which are the standard products of a manufacturer regularly engaged in the manufacture of such products and that essentially duplicate items that have been in satisfactory use for at least 2 years prior to bid opening.  Equipment shall be supported by a service organization that is, in the opinion of the Contracting Officer, reasonably convenient to the site.
83.2.2 Nameplates
Provide each major item of equipment with the manufacturer's name, address, type of style, model or serial number, and catalog number on a plate secured to the item of equipment.
83.2.3 Special Tools
Provide one set of special tools, calibration devices, and instruments required for operation, calibration, and maintenance of the equipment.
83.2.4 Pipe and Fittings

Pipe and fittings shall conform to the standards specified below.
83.2.5 Polyvinyl Chloride (PVC) Pipe
PVC pipe and fittings less the 4 inch diameter shall be in accordance with ASTM D1785 or ASTM D2241, and shall have solvent cement joints conforming to ASTM D2564.
83.2.6 Pipe Hangers and Supports 
MSS conforming to SP-58.

83.2.7 Valves

83.2.7.1 Ball Valves:

MSS SP-72.
83.2.7.2 Check Valves:

MSS SP-71.

83.2.7.3 Butterfly Valves:

MSS SP-67

83.2.7.4 PVC Valves:  
ASTM D1784, Class 12454-B (formerly designated Type I, Grade 1).
83.2.8 Joint Compound:  
Joint compound for threaded joints shall be a stiff mixture of graphite and oil, inert filler and oil, or a graphite compound.
83.2.9 Joint Tape:  
Joint tape for threaded joints shall comply with ASTM D3308.
83.2.10 Pressure Gauges
Gauges shall be 2.5-inch stainless steel with a range of 0 to 100 psi.  Gauges shall have clear acrylic or shatterproof glass windows and shock-resistant cases. Gauges shall have a diaphragm seal.  The diaphragm seals shall be constructed of Viton filled with glycerin.  The gage and assembly shall have a ¼-inch process shutoff valve.

83.3 BAG FILTER
83.3.1 Equipment
The Contractor shall provide and install a duplex bag filter system utilizing double length, side line filter vessels in 316 Stainless Steel construction.  Connections shall be 150 pound flanges.  

83.3.1.1 A flow diverter system shall consist of butterfly valves having cast iron bodies, 316 stainless discs and shafts and Buna-N seats and seals, and diverter valve linkage assembly.  

83.3.1.2 Unit is further complete with 1/4” cover vent taps, 316 Stainless Steel (Needle Type) vent valves, inlet & outlet nozzle taps, and combination Differential Pressure Gauges with Switch - 0-30 PSI Range, 3-1/2” Face, 1/4” NPT Inlet & Outlet Connections, 5000 PSI Max. Oper. Pres. With 10 Amp/115 Volt/60Hz, Double Pole, Double Throw Relay Switch.

83.3.1.3 Filter Material:  
The filter material shall be of polypropylene felt or polyester felt construction.

83.3.1.4 Gasket Material:  
A single gasket cover seal for each bag element shall be provided.  The material of construction shall be Buna-N.
83.3.1.5 Pore Size/Rating:  
The bag pore size shall be 0.5 microns.
83.3.1.6 Bag Support:  
Support material shall be316 stainless steel.
83.3.1.7 Filter Housing 
83.3.1.7.1 Material of Construction
The filter housing head, shell, and associated internal and external connections and internal and external hardware shall be constructed of 316 stainless steel.  The housing shall be prefabricated and delivered to the site in such a condition that the unit can be fastened in the location designated on the design drawings.  The filter housing shall have the following dimensions and inlet, outlet, and system control connections:
	Diameter
	8.62 inches

	Overall Height
	42 inches

	Inlet/Outlet
	2-inches, Flange ANSI 150 lb

	Body/Sump Drain
	¾-inch NPT

	Vent
	¼-inch NPT

	Gauge
	1/4NPT


83.3.1.7.2 Shell O-Ring Material:  
The filter housing shell O-ring material shall be Buna-N.
PART 84 EXECUTION

84.1 EXAMINATION
Verify all dimensions in the field and advise the Contracting Officer and Contracting Officer’s Representative of any discrepancy before performing the work.
84.2 PREPARATION
84.2.1 Fabrication:  
Work not required to be performed in the field shall be performed in a factory under controlled conditions. 
84.2.2 System Installation

The system shall be installed such that proper wastewater flow through the unit and required effluent conditions as specified in Paragraphs Design Criteria or Cartridge and Bag Design Criteria (as applicable) will be achieved and maintained.  Electrical work shall be in accordance with the applicable requirements of Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.
84.3 VALVE AND PIPE INSTALLATION
84.3.1 Valves
Valves shall be installed as nearly as possible in the position shown.  Valves shall be erected and supported in their respective position free from distortion and strain on appurtenances during handling and installation.  Material shall be inspected for defects in workmanship and material.  Debris and foreign material shall be cleaned out of valve openings and seats; operating mechanisms shall be operated to check their proper functioning, and nuts and bolts checked for tightness.  Valves and other equipment which do not operate easily or are otherwise defective shall be repaired or replaced.
84.3.2 Piping
Piping shall be installed to accurate lines and grades.  Where temporary supports are used they shall be sufficiently rigid to prevent shifting or distortion of the pipe.  Provision shall be made for expansion where necessary.  Piping shall pitch toward low points, and provision shall be made for draining these low points.  A sufficient number of unions or flanges shall be used to allow for the dismantling of all water pipe, valves, and equipment.  
84.4 FIELD TESTS AND INSPECTIONS
Perform field tests in the presence of the Contracting Officer’ Representative and provide labor, equipment, and incidentals required for the tests.  Provide for disposal of all waste residuals resulting from the tests.  Notify the Contracting Officer’s representative two days prior to the date and time for the acceptance tests.  Any deficiencies found shall be rectified and work affected by such deficiencies shall be retested.
84.4.1 Acceptance Testing
Acceptance testing shall commence immediately following approval of the initial operation.  The acceptance tests shall demonstrate the ability of the filtration system to meet the effluent specified requirements when operating at the design flow rate and to demonstrate the control system ability to provide the correct operational logic to optimize the filtration process.  The tests shall be conducted during the operation period.  Effluent samples shall be collected during the operation of the filter.  The samples shall be analyzed for total suspended solids by standard methods.  
84.5 FIELD TRAINING
A field training course shall be provided for designated operating and maintenance staff members.  Training shall be provided for a total period of two hours of normal working time and shall start after the system is functionally complete but prior to final acceptance test.  Field training shall cover all of the items contained in the Operating and Maintenance Instructions.  The instructions shall include, but shall not be limited to the following:
ro. System layout showing piping, valves and controls and installation requirements.

rp. Operating and maintenance instructions for each piece of equipment, including checkout, troubleshooting, and servicing.

rq. Manufacturer's bulletins, cut sheets and descriptive data, parts list, and recommended spare parts.

84.6 OPERATING AND MAINTENANCE INSTRUCTIONS
Provide operating instructions outlining the step-by-step procedures required for system startup, operation and shutdown.  The instructions shall include the manufacturer's name, model number, service manual, parts list, and brief description of equipment and their basic operating features.  Also, provide maintenance instructions listing routine maintenance procedures, possible breakdowns and repairs, and trouble shooting guides.  The instructions shall include simplified diagrams for the system as installed.  Each set shall be permanently bound and shall have a hard cover.  The following identification shall be inscribed on the covers: the words "OPERATING AND MAINTENANCE INSTRUCTIONS," name and location of the facility, name of the Contractor, and contract number.
-- End of Section --
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