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SECTION 011000
SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  DTC Welding Technology Building

B. Owner's Name:  DFCM.

C. Architect's Name:  CRSA.

D. The Project consists of the construction  of a new 16,915 s.f. welding technology and fabrication
teaching facility on the Davis Technical College campus. The facility will accommodate a total
of 68 welding booths, along with the required fabrication tools and machinery. In addition to the
welding program, the building will also accommodate a classroom space, instructor offices, and
associated spaces required for a standalone building. There will be an exterior partially covered
material storage and laydown yard. .

1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract  based on GMP  as described in Document 005000 -
Contracting Forms and Supplements .

1.03 OWNER OCCUPANCY

A. Owner intends to occupy the Project upon Substantial Completion.

B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

C. Schedule the Work to accommodate Owner occupancy.

END OF SECTION  011000
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Price  and Contract Time.

C. Change procedures.

D. Correlation of Contractor submittals based on changes.

E. Procedures for preparation and submittal of application for final payment.

1.02 RELATED REQUIREMENTS

A. Section 005000 - Contracting Forms and Supplements:  Forms to be used.

1.03 SCHEDULE OF VALUES

A. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect for approval.

B. Forms filled out by hand will not be accepted.

1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

C. Forms filled out by hand will not be accepted.

D. Execute certification by signature of authorized officer.

E. Submit one electronic and three hard-copies of each Application for Payment.

1.05 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Price  or Contract Time, Architect 
will issue instructions directly to Contractor .

B. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Price  or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, Architect  will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change  with a stipulation of any
overtime work required  and the period of time during which the requested price will be
considered valid .  Contractor  shall prepare and submit a fixed  price quotation within 14  days.

D. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.

E. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

1.06 APPLICATION FOR FINAL PAYMENT

END OF SECTION  012000
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SECTION 012100
ALLOWANCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cash allowances.

1.02 CASH ALLOWANCES

1.03 ALLOWANCES SCHEDULE

A. Section 115314 Fume Extractors :  Include the stipulated sum of $ 750,000.00  for purchase and
delivery of Extraction and Exhaust System .

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  012100
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SECTION 012500
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.

1.02 RELATED REQUIREMENTS

A. Section 004325 - Substitution Request Form - During Procurement:  Required form for
substitution requests made prior to award of contract (During procurement).

B. Section 006325 - Substitution Request Form - During Construction:  Required form for
substitution requests made after award of contract (During construction).

C. Section 012100 - Allowances, for cash allowances affecting this section.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product, equipment, assembly, or system.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to coordinate installation and make changes to other work that may be required for

the work to be complete, with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become

apparent.

B. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.  Burden of proof is on proposer.

C. Content:  Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.

D. Limit each request to a single proposed substitution item.

3.02 RESOLUTION

3.03 ACCEPTANCE

END OF SECTION  012500
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SECTION 013000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Web-based project software service.

C. Preconstruction meeting.

D. Site mobilization meeting.

E. Progress meetings.

F. Construction progress schedule.

G. Contractor's daily reports.

H. Submittals for review, information, and project closeout.

I. Number of copies of submittals.

J. Requests for Interpretation (RFI) procedures.

K. Submittal procedures.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRECONSTRUCTION MEETING

A. Attendance Required:
1. Owner.
2. Architect.
3. Contractor.

B. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Designation of personnel representing the parties to Contract, ________ and Architect.
6. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.

C. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.02 SITE MOBILIZATION MEETING

A. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

B. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements.
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
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6. Security and housekeeping procedures.
7. Schedules.
8. Application for payment procedures.
9. Procedures for testing.
10. Procedures for maintaining record documents.
11. Requirements for start-up of equipment.
12. Inspection and acceptance of equipment put into service during construction period.

C. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.03 PROGRESS MEETINGS

A. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

B. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10. Effect of proposed changes on progress schedule and coordination.
11. Other business relating to work.

C. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 CONSTRUCTION PROGRESS SCHEDULE

A. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

B. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.

C. Within 10 days after joint review, submit complete schedule.

D. Submit updated schedule with each Application for Payment.

3.05 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract

Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.

3.06 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
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3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 017800 - Closeout
Submittals.

3.07 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.

3.08 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 017800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.

3.09 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.10 SUBMITTAL PROCEDURES

A. General Requirements:

END OF SECTION  013000
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SECTION 014000
QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. References and standards.

D. Testing and inspection agencies and services.

E. Contractor's design-related professional design services.

F. Control of installation.

G. Defect Assessment.

1.02 TESTING AND INSPECTION AGENCIES AND SERVICES

PART 3  EXECUTION

2.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

D. Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

2.02 TESTING AND INSPECTION

A. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in

performance of services.
2. Perform specified sampling and testing of products in accordance with specified

standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

Work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
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2. Cooperate with laboratory personnel, and provide access to the Work and to
manufacturers' facilities.

3. Provide incidental labor and facilities:
a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

D. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

E. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

2.03 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION  014000
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SECTION 017419
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL

1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Required Recycling, Salvage, and Reuse:  The following may not be disposed of in landfills or
by incineration:
1. Aluminum and plastic beverage containers.
2. Corrugated cardboard.
3. Wood pallets.
4. Clean dimensional wood.
5. Land clearing debris, including brush, branches, logs, and stumps; see Section 311000 -

Site Clearing for use options.
6. Metals, including packaging banding, metal studs, sheet metal, structural steel, piping,

reinforcing bars, door frames, and other items made of steel, iron, galvanized steel,
stainless steel, aluminum, copper, zinc, lead, brass, and bronze.

E. Methods of trash/waste disposal that are not acceptable are:
1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.

F. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to
legal disposal of all construction and demolition waste materials.

1.02 DEFINITIONS

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.

B. Construction and Demolition Waste:  Solid wastes typically including building materials,
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for the purpose of using the altered form.  Recycling does not include
burning, incinerating, or thermally destroying waste.

I. Return:  To give back reusable items or unused products to vendors for credit.

J. Reuse:  To reuse a construction waste material in some manner on the project site.
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K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by
others.

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well
production run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate beginning
from the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.

P. Waste:  Extra material or material that has reached the end of its useful life in its intended use.
 Waste includes salvageable, returnable, recyclable, and reusable material.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

PART 3  EXECUTION

2.01 WASTE MANAGEMENT PROCEDURES

A. See Section 013000 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

B. See Section 015000 for additional requirements related to trash/waste collection and removal
facilities and services.

C. See Section 016000 for waste prevention requirements related to delivery, storage, and
handling.

D. See Section 017000 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

2.02 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect.

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Prebid meeting.
2. Preconstruction meeting.
3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to

avoid contamination of materials.

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable
regulations.

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products
in order to prevent contamination of materials and to maximize recyclability of identified
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to
prevent contamination of recyclable materials.

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.
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I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION  017419
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SECTION 017800
CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Warranties and bonds.

END OF SECTION  017800
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SECTION 019113
GENERAL COMMISSIONING REQUIREMENTS

PART 1  GENERAL

1.01 SUMMARY

A. Commissioning is intended to achieve the following specific objectives; this section specifies
the Contractor's responsibilities for commissioning:
1. Verify that the work is installed in accordance with Contract Documents and the

manufacturer’s recommendations and instructions, and that it receives adequate
operational checkout prior to startup:  Startup reports and Prefunctional Checklists
executed by Contractor are utilized to achieve this.

2. Verify and document that functional performance is in accordance with Contract
Documents:  Functional Tests executed by Contractor and witnessed by the
Commissioning Authority are utilized to achieve this.

3. Verify that operation and maintenance manuals submitted to Owner are complete:
 Detailed operation and maintenance (O&M) data submittals by Contractor are utilized to
achieve this.

4. Verify that the Owner’s operating personnel are adequately trained:  Formal training
conducted by Contractor is utilized to achieve this.

B. The Commissioning Authority directs and coordinates all commissioning activities; this section
describes some but not all of the Commissioning Authority's responsibilities.

1.02 RELATED REQUIREMENTS

A. Section 017800 - Closeout Submittals:  Scope and procedures for operation and maintenance
manuals and project record documents.

PART 2  PRODUCTS

2.01 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and
required Functional Testing; unless otherwise noted such testing equipment will NOT become
the property of Owner.

B. Calibration Tolerances:  Provide testing equipment of sufficient quality and accuracy to test
and/or measure system performance with the tolerances specified.  If not otherwise noted, the
following minimum requirements apply:  
1. Temperature Sensors and Digital Thermometers:  Certified calibration within past year to

accuracy of 0.5 degree F (0.3 degree C) and resolution of plus/minus 0.1 degree F (0.05
degree C).

2. Pressure Sensors:  Accuracy of plus/minus 2.0 percent of the value range being
measured (not full range of meter), calibrated within the last year.

3. Calibration:  According to the manufacturer’s recommended intervals and when dropped
or damaged; affix calibration tags or keep certificates readily available for inspection.

C. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific
to a piece of equipment, are only available from the vendor, and are required in order to
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as
part of the work at no extra cost to Owner; such equipment, tools, and instruments are to
become the property of Owner.

D. Dataloggers:  Independent equipment and software for monitoring flows, currents, status,
pressures, etc. of equipment.
1. Dataloggers required to for Functional Tests will be provided by the Commissioning

Authority and will not become the property of Owner.

PART 3  EXECUTION

3.01 COMMISSIONING PLAN

A. Commissioning Authority has prepared the Commissioning Plan.
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1. Attend meetings called by the Commissioning Authority for purposes of completing the
commissioning plan.

2. Require attendance and participation of relevant subcontractors, installers, suppliers, and
manufacturer representatives.

B. Contractor is responsible for compliance with the Commissioning Plan.

C. Commissioning Plan:  The commissioning schedule, procedures, and coordination
requirements for all parties in the commissioning process.

D. Commissioning Schedule:
1. Submit anticipated dates of startup of each item of equipment and system to

Commissioning Authority within 60 days after award of Contract.
2. Re-submit anticipated startup dates monthly, but not less than 4 weeks prior to startup.
3. Prefunctional Checklists and Functional Tests are to be performed in sequence from

components, to subsystems, to systems.
4. Provide sufficient notice to Commissioning Authority for delivery of relevant Checklists and

Functional Test procedures, to avoid delay.

3.02 STARTUP PLANS AND REPORTS

A. Startup Plans:  For each item of equipment and system for which the manufacturer provides a
startup plan, submit the plan not less than 8 weeks prior to startup.

B. Startup Reports:  For each item of equipment and system for which the manufacturer provides
a startup checklist (or startup plan or field checkout sheet), document compliance by submitting
the completed startup checklist prior to startup, signed and dated by responsible entity.

C. Submit directly to the Commissioning Authority.

3.03 PREFUNCTIONAL CHECKLISTS

A. A Prefunctional Checklist is required to be filled out for each item of equipment or other
assembly specified to be commissioned.
1. No sampling of identical or near-identical items is allowed.
2. These checklists do not replace manufacturers' recommended startup checklists,

regardless of apparent redundancy.
3. Prefunctional Checklist forms will not be complete until after award of the contract; the

following types of information will be gathered via the completed Checklist forms:
a. Certification by installing contractor that the unit is properly installed, started up, and

operating and ready for Functional Testing.
b. Confirmation of receipt of each shop drawing and commissioning submittal specified,

itemized by unit.
c. Manufacturer, model number, and relevant capacity information; list information "as

specified," "as submitted," and "as installed."
d. Serial number of installed unit.
e. List of inspections to be conducted to document proper installation prior to startup

and Functional Testing; these will be primarily static inspections and procedures; for
equipment and systems may include normal manufacturer’s start-up checklist items
and minor testing.

f. Sensor and actuator calibration information.

B. Contractor is responsible for filling out Prefunctional Checklists, after completion of installation
and before startup; witnessing by the Commissioning Authority is not required unless otherwise
specified.
1. Each line item without deficiency is to be witnessed, initialed, and dated by the actual

witness; checklists are not complete until all line items are initialed and dated complete
without deficiencies.

2. Checklists with incomplete items may be submitted for approval provided the Contractor
attests that incomplete items do not preclude the performance of safe and reliable
Functional Testing; re-submission of the Checklist is required upon completion of
remaining items.
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3. Individual Checklists may contain line items that are the responsibility of more than one
installer; Contractor shall assign responsibility to appropriate installers or subcontractors,
with identification recorded on the form.

4. If any Checklist line item is not relevant, record reasons on the form.
5. Contractor may independently perform startup inspections and/or tests, at Contractor's

option.
6. Regardless of these reporting requirements, Contractor is responsible for correct startup

and operation.
7. Submit completed Checklists to Commissioning Authority within two days of completion.

C. Commissioning Authority is responsible for furnishing the Prefunctional Checklists to
Contractor.
1. Initial Drafts:  Contractor is responsible for initial draft of Prefunctional Checklist where so

indicated in Contract Documents.
2. Provide all additional information requested by Commissioning Authority to aid in

preparation of checklists, such as shop drawing submittals, manufacturers' startup
checklists, and O&M data.

3. Commissioning Authority may add any relevant items deemed necessary regardless of
whether they are explicitly mentioned in Contract Documents or not.

4. When asked to review the proposed Checklists, do so in a timely manner.

D. Commissioning Authority Witnessing:  Required for:
1. Each piece of primary equipment, unless sampling of multiple similar units is allowed by

the commissioning plan.
2. A sampling of non-primary equipment, as allowed by the commissioning plan.

E. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to
Owner.
1. If difficulty in correction would delay progress, report deficiency to the Commissioning

Authority immediately.

3.04 FUNCTIONAL TESTS

A. A Functional Test is required for each item of equipment, system, or other assembly specified
to be commissioned, unless sampling of multiple identical or near-identical units is allowed by
the final test procedures.

B. Contractor is responsible for execution of required Functional Tests, after completion of
Prefunctional Checklist and before closeout.

C. Commissioning Authority is responsible for witnessing and reporting results of Functional Tests,
including preparation and completion of forms for that purpose.

D. Contractor is responsible for correction of deficiencies and re-testing at no extra cost to Owner;
if a deficiency is not corrected and re-tested immediately, the Commissioning Authority will
document the deficiency and the Contractor's stated intentions regarding correction.
1. Deficiencies are any condition in the installation or function of a component, piece of

equipment or system that is not in compliance with Contract Documents or does not
perform properly.

2. When the deficiency has been corrected, the Contractor completes the form certifying that
the item is ready to be re-tested and returns the form to the Commissioning Authority; the
Commissioning Authority will reschedule the test and the Contractor shall re-test.

3. Identical or Near-Identical Items:  If 10 percent, or three, whichever is greater, of identical
or near-identical items fail to perform due to material or manufacturing defect, all items will
be considered defective; provide a proposal for correction within 2 weeks after notification
of defect, including provision for testing sample installations prior to replacement of all
items.

4. Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing.

5. Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing if the test failed due to failure to execute the relevant Prefunctional
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Checklist correctly; if the test failed for reasons that would not have been identified in the
Prefunctional Checklist process, Contractor shall bear the cost of the second and
subsequent re-tests.

E. Functional Test Procedures:
1. Some test procedures are included in Contract Documents; where Functional Test

procedures are not included in Contract Documents, test procedures will be determined by
the Commissioning Authority with input by and coordination with Contractor.

2. Examples of Functional Testing:
a. Test the dynamic function and operation of equipment and systems (rather than just

components) using manual (direct observation) or monitoring methods under full
operation (e.g., the chiller pump is tested interactively with the chiller functions to see
if the pump ramps up and down to maintain the differential pressure setpoint).  

b. Systems are tested under various modes, such as during low cooling or heating
loads, high loads, component failures, unoccupied, varying outside air temperatures,
fire alarm, power failure, etc.  

c. Systems are run through all the HVAC control system’s sequences of operation and
components are verified to be responding as the sequence's state.

d. Traditional air or water test and balancing (TAB) is not Functional Testing; spot
checking of TAB by demonstration to the Commissioning Authority is Functional
Testing.

F. Deferred Functional Tests:  Some tests may need to be performed later, after substantial
completion, due to partial occupancy, equipment, seasonal requirements, design or other site
conditions; performance of these tests remains the Contractor's responsibility regardless of
timing.

3.05 SENSOR AND ACTUATOR CALIBRATION

A. Calibrate all field-installed temperature, relative humidity, carbon monoxide, carbon dioxide,
and pressure sensors and gauges, and all actuators (dampers and valves) on this piece of
equipment shall be calibrated.  Sensors installed in the unit at the factory with calibration
certification provided need not be field calibrated.

B. Calibrate using the methods described below; alternate methods may be used, if approved by
Commissioning Authority and Owner beforehand.  See PART 2 for test instrument
requirements.  Record methods used on the relevant Prefunctional Checklist or other suitable
forms, documenting initial, intermediate and final results.

C. All Sensors:  
1. Verify that sensor location is appropriate and away from potential causes of erratic

operation.
2. Verify that sensors with shielded cable are grounded only at one end.  
3. For sensor pairs that are used to determine a temperature or pressure difference, for

temperature make sure they are reading within 0.2 degree F (0.1 degree C) of each other,
and for pressure,  within tolerance equal to 2 percent of the reading, of each other.

4. Tolerances for critical applications may be tighter.

D. Sensors Without Transmitters - Standard Application:  
1. Make a reading with a calibrated test instrument within 6 inches (150 mm) of the site

sensor.
2. Verify that the sensor reading, via the permanent thermostat, gauge or building

automation system, is within the tolerances in the table below of the instrument-measured
value.

3. If not, install offset, calibrate or replace sensor.

E. Sensors With Transmitters - Standard Application.
1. Disconnect sensor.
2. Connect a signal generator in place of sensor.
3. Connect ammeter in series between transmitter and building automation system control

panel.  
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4. Using manufacturer’s resistance-temperature data, simulate minimum desired
temperature.

5. Adjust transmitter potentiometer zero until 4 mA is read by the ammeter.
6. Repeat for the maximum temperature matching 20 mA to the potentiometer span or

maximum and verify at the building automation system.
7. Record all values and recalibrate controller as necessary to comply with specified control

ramps, reset schedules, proportional relationship, reset relationship and P/I reaction.
8. Reconnect sensor.
9. Make a reading with a calibrated test instrument within 6 inches (150 mm) of the site

sensor.
10. Verify that the sensor reading, via the permanent thermostat, gauge or building

automation system, is within the tolerances in the table below of the instrument-measured
value.

11. If not, replace sensor and repeat.
12. For pressure sensors, perform a similar process with a suitable signal generator.

F. Sensor Tolerances for Standard Applications:  Plus/minus the following maximums:
1. Watthour, Voltage, Amperage:  1 percent of design.
2. Pressure, Air, Water, Gas:  3 percent of design.
3. Air Temperatures (Outside Air, Space Air, Duct Air):  0.4 degrees F (0.2 degree C).
4. Relative Humidity:  4 percent of design.
5. Barometric Pressure:  0.1 inch of Hg (340 Pa).
6. Flow Rate, Air:  10 percent of design.
7. Flow Rate, Water:  4 percent of design.
8. AHU Wet Bulb and Dew Point:  2.0 degrees F (1.1 degrees C).

G. Critical Applications:  For some applications more rigorous calibration techniques may be
required for selected sensors.  Describe any such methods used on an attached sheet.

H. Valve/Damper Stroke Setup and Check:
1. For all valve/damper actuator positions checked, verify the actual position against the

 control system readout.
2. Set pump/fan to normal operating mode.
3. Command valve/damper closed; visually verify that valve/damper is closed and adjust

output zero signal as required.
4. Command valve/damper to open; verify position is full open and adjust output signal as

required.
5. Command valve/damper to a few intermediate positions.  
6. If actual valve/damper position does not reasonably correspond, replace actuator or add

pilot positioner (for pneumatics).

I. Isolation Valve or System Valve Leak Check:  For valves not associated with coils.
1. With full pressure in the system, command valve closed.
2. Use an ultra-sonic flow meter to detect flow or leakage.

3.06 TEST PROCEDURES - GENERAL

A. Provide skilled technicians to execute starting of equipment and to execute the Functional
Tests.  Ensure that they are available and present during the agreed upon schedules and for
sufficient duration to complete the necessary tests, adjustments and problem-solving.

B. Provide all necessary materials and system modifications required to produce the flows,
pressures, temperatures, and conditions necessary to execute the test according to the
specified conditions.  At completion of the test, return all affected equipment and systems to
their pre-test condition.

C. Sampling:  Where Functional Testing of fewer than the total number of multiple identical or
near-identical items is explicitly permitted, perform sampling as follows:
1. Identical Units:  Defined as units with same application and sequence of operation; only

minor size or capacity difference.
2. Sampling is not allowed for:



CRSA | Gramoll
DTC Welding Technology Building Bid Package #1 August 26, 2024

General Commissioning
Requirements

019113 - 6 

a. Major equipment.
b. Life-safety-critical equipment.
c. Prefunctional Checklist execution.

3. XX = the percent of the group of identical equipment to be included in each sample;
defined for specific type of equipment.

4. YY = the percent of the sample that if failed will require another sample to be tested;
defined for specific type of equipment.

5. Randomly test at least XX percent of each group of identical equipment, but not less than
three units.  This constitutes the "first sample."

6. If YY percent of the units in the first sample fail, test another XX percent of the remaining
identical units.

7. If YY percent of the units in the second sample fail, test all remaining identical units.
8. If frequent failures occur, resulting in more troubleshooting than testing, the

Commissioning Authority may stop the testing and require Contractor to perform and
document a checkout of the remaining units prior to continuing testing.

D. Manual Testing:  Use hand-held instruments, immediate control system readouts, or direct
observation to verify performance (contrasted to analyzing monitored data taken over time to
make the “observation”).

E. Simulating Conditions:  Artificially create the necessary condition for the purpose of testing the
response of a system; for example apply hot air to a space sensor using a hair dryer to see the
response in a VAV box.

F. Simulating Signals:  Disconnect the sensor and use a signal generator to send an amperage,
resistance or pressure to the transducer and control system to simulate the sensor value.

G. Over-Writing Values:  Change the sensor value known to the control system in the control
system to see the response of the system; for example, change the outside air temperature
value from 50 degrees F to 75 degrees F to verify economizer operation.

H. Indirect Indicators:  Remote indicators of a response or condition, such as a reading from a
control system screen reporting a damper to be 100 percent closed, are considered indirect
indicators.

I. Monitoring:  Record parameters (flow, current, status, pressure, etc.) of equipment operation
using dataloggers or the trending capabilities of the relevant control systems; where monitoring
of specific points is called for in Functional Test Procedures:
1. All points that are monitored by the relevant control system shall be trended by Contractor;

at the Commissioning Authority’s request, Contractor shall trend up to 20 percent more
points than specified at no extra charge.

2. Other points will be monitored by the Commissioning Authority using dataloggers.
3. At the option of the Commissioning Authority, some control system monitoring may be

replaced with datalogger monitoring.
4. Provide hard copies of monitored data in columnar format with time down left column and

at least 5 columns of point values on same page.
5. Graphical output is desirable and is required for all output if the system can produce it.
6. Monitoring may be used to augment manual testing.

3.07 OPERATION AND MAINTENANCE MANUALS

A. See Section 017800 - Closeout Submittals for additional requirements.

B. Add design intent documentation furnished by Architect to manuals prior to submission to
Owner.

C. Submit manuals related to items that were commissioned to Commissioning Authority for
review; make changes recommended by Commissioning Authority.

D. Commissioning Authority will add commissioning records to manuals after submission to
Owner.

END OF SECTION  019113
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SECTION 033000
CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete formwork.

B. Floors and slabs on grade.

C. Concrete shear walls, elevator shaft walls, and foundation walls.

D. Concrete reinforcement.

E. Miscellaneous concrete elements, including equipment pads, equipment pits, light pole bases,
flagpole bases, thrust blocks, and manholes.

1.02 RELATED REQUIREMENTS

A. Section 031000 - Concrete Forming and Accessories:  Forms and accessories for formwork.

B. Section 032000 - Concrete Reinforcing.

C. Section 033511 - Concrete Floor Finishes:  Densifiers, hardeners, applied coatings, and
polishing.

D. Section 079200 - Joint Sealants:  Products and installation for sealants and joint fillers for saw
cut joints and isolation joints in slabs.

1.03 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B. ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide;
2022.

C. ACI PRC-302.1 - Guide to Concrete Floor and Slab Construction; 2015.

D. ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).

E. ACI SPEC-301 - Specifications for Concrete Construction; 2020.

F. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

G. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2023.

H. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens; 2023.

I. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2024.

J. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

K. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

L. ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete; 2023, with Editorial Revision.

M. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures; 2020.

N. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete; 2022.

O. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2017 (Reapproved 2023).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with
specified requirements and installation instructions.
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1. For curing compounds, provide data on method of removal in the event of incompatibility
with floor covering adhesives.

C. Mix Design:  Submit proposed concrete mix design.
1. Indicate proposed mix design complies with requirements of ACI SPEC-301, Section 4 -

Concrete Mixtures.
2. Indicate proposed mix design complies with requirements of ACI CODE-318, Chapter 5 -

Concrete Quality, Mixing and Placing.

D. Samples:  Submit samples of underslab vapor retarder to be used.

E. Test Reports:  Submit report for each test or series of tests specified.

PART 2  PRODUCTS

2.01 FORMWORK

A. Comply with requirements of Section 031000.

2.02 REINFORCEMENT MATERIALS

A. Comply with requirements of Section 032000.

B. Reinforcing Steel:  See General Structural Notes

C. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch (1.29 mm).
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.

2.03 CONCRETE MATERIALS

A. Cement: See General Structural Notes

B. Fine and Coarse Aggregates:  See General Structural Notes

C. Fly Ash:  ASTM C618, Class C or F.

D. Silica Fume:  ASTM C1240, proportioned in accordance with ACI PRC-211.1.

E. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

2.04 ACCESSORY MATERIALS

A. Underslab Vapor Retarder:
1. Sheet Material:  ASTM E1745, Class A; stated by manufacturer as suitable for installation

in contact with soil or granular fill under concrete slabs.  Single-ply polyethylene is
prohibited.

2. Accessory Products:  Vapor retarder manufacturer's recommended tape, adhesive,
mastic, prefabricated boots, etc., for sealing seams and penetrations.

3. Products:
a. Henry Company; Moistop Ultra 15:  www.henry.com/#sle.
b. ISI Building Products; Viper VaporCheck II 15-mil (Class A):  www.isibp.com/#sle.
c. Stego Industries, LLC; ____:  www.stegoindustries.com/#sle.
d. W. R. Meadows, Inc; PERMINATOR Class A - 15 mils (0.38 mm):

 www.wrmeadows.com/#sle.

END OF SECTION  033000
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SECTION 042000
UNIT MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete block.

B. Mortar and grout.

C. Reinforcement and anchorage.

1.02 RELATED REQUIREMENTS

A. Section 031000 - Concrete Forming and Accessories:  Dovetail slots for masonry anchors.

B. Section 032000 - Concrete Reinforcing:  Reinforcing steel for grouted masonry.

C. Section 033000 - Cast-in-Place Concrete:  Installation of dovetail slots for masonry anchors.

D. Section 040511 - Masonry Mortaring and Grouting.

E. Section 055000 - Metal Fabrications:  Loose steel lintels.

F. Section 079200 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS

A. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

B. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2023.

C. ASTM C91/C91M - Standard Specification for Masonry Cement; 2023.

D. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units; 2023a.

E. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

F. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

G. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

H. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

I. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2024.

J. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

K. ASTM C780 - Standard Test Methods for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2023.

L. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2023b.

M. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.

N. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for masonry units, mortar, and masonry accessories .

1.05 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.
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PART 2  PRODUCTS

2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 by 8 inches (400 by 200 mm)

and nominal depth of 8 inches (200 mm).
2. Load-Bearing Units:  ASTM C90, normal weight.

2.02 MORTAR AND GROUT MATERIALS

A. Mortar and Grout:  As specified in Section 040511.

B. Portland Cement:  ASTM C150/C150M, Type I; color as required to produce approved color
sample.

C. Hydrated Lime:  ASTM C207, Type S.

2.03 REINFORCEMENT AND ANCHORAGE

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60, deformed billet bars; .

B. Masonry Veneer Anchors:  See General Structural Notes.

2.04 MORTAR AND GROUT MIXING

A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.
1. Masonry below grade and in contact with earth:  Type M .
2. Exterior, loadbearing masonry:  Type S .
3. Interior, loadbearing masonry:  Type S .

B. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine
grout for spaces with smallest horizontal dimension of 2 inches (50 mm) or less;  coarse grout
for spaces with smallest horizontal dimension greater than 2 inches (50 mm).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

3.04 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Concrete Masonry Units:
1. Bond:  Running.

3.05 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.

3.06 WEEPS/CAVITY VENTS

A. Install weeps in veneer and cavity walls at 24 inches (600 mm) on center horizontally on top of
through-wall flashing above shelf angles and lintels and at bottom of walls.
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3.07 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

3.08 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER - SEE GENERAL STRUCTURAL
NOTES

3.09 LINTELS

A. Install loose steel lintels over openings per General Structural Notes

3.10 GROUTED COMPONENTS

A. Lap splices minimum 24 bar diameters.

B. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch (13
mm) of dimensioned position.

C. Place and consolidate grout fill without displacing reinforcing.

3.11 CONTROL AND EXPANSION JOINTS

A. Continue horizontal joint reinforcement through control or expansion joints.

3.12 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

3.13 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section
014000 - Quality Requirements.

3.14 CLEANING

A. Clean soiled surfaces with cleaning solution.

3.15 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION  042000
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SECTION 051200
STRUCTURAL STEEL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural steel framing members.

B. Structural steel support members and struts.

C. Base plates, shear stud connectors and ________ .

D. Grouting under base plates.

1.02 RELATED REQUIREMENTS

A. Section 051213 - Architecturally-Exposed Structural Steel Framing:  Additional requirements for
structural steel members designated as architecturally-exposed structural steel (AESS).

B. Section 052100 - Steel Joist Framing.

C. Section 053100 - Steel Decking:  Support framing for small openings in deck.

D. Section 055000 - Metal Fabrications:  Steel fabrications affecting structural steel work.

1.03 REFERENCE STANDARDS

A. AISC (MAN) - Steel Construction Manual; 2023.

B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2022.

C. AISC 325 - Steel Construction Manual; 2017.

D. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

E. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

F. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2023.

G. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2022.

H. ASTM E94/E94M - Standard Guide for Radiographic Examination Using Industrial
Radiographic Film; 2017.

I. ASTM E164 - Standard Practice for Contact Ultrasonic Testing of Weldments; 2019.

J. ASTM E165/E165M - Standard Practice for Liquid Penetrant Testing for General Industry;
2023.

K. ASTM E709 - Standard Guide for Magnetic Particle Testing; 2021.

L. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.

M. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.

N. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

O. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel
AC172; 2019.

P. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research
Council on Structural Connections; 2020.

Q. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments,

and fasteners.
2. Connections .
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3. Indicate cambers .
4. Indicate welded connections with AWS A2.4 welding symbols.  Indicate net weld lengths.

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

D. Mill Test Reports:  Indicate structural strength, destructive test analysis and non-destructive test
analysis.

E. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

F. Fabricator's Qualification Statement.

1.05 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction
Manual."

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and no more than 12 months before start of scheduled welding work.

C. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance
with IAS AC172.

PART 2  PRODUCTS

2.01 MATERIALS - SEE GENERAL STRUCTURAL NOTES

2.02 FABRICATION

A. Shop fabricate to greatest extent possible.

B. Continuously seal joined members by continuous welds.  Grind exposed welds smooth.

C. Fabricate connections for bolt, nut, and washer connectors.

D. Develop required camber for members.

2.03 FINISH

A. Prepare structural component surfaces in accordance with SSPC-SP 1 .

2.04 SOURCE QUALITY CONTROL

A. High-Strength Bolts:  Provide testing and verification of shop-bolted connections in accordance
with RCSC (HSBOLT) "Specification for Structural Joints Using High-Strength Bolts," testing at
least 100  percent of bolts at each connection.

B. Welded Connections:  Visually inspect all shop-welded connections and test at least 100 
percent of welds using  one of  the following:
1. Radiographic testing performed in accordance with ASTM E94/E94M.
2. Ultrasonic testing performed in accordance with ASTM E164.
3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.
4. Magnetic particle inspection performed in accordance with ASTM E709.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may
properly proceed.

3.02 ERECTION

A. Erect structural steel in compliance with AISC 303.

B. Allow for erection loads and provide sufficient temporary bracing to maintain structure in safe
condition, plumb, and in true alignment until completion of erection and installation of
permanent bracing.

C. Field weld components and shear studs indicated on shop drawings.

D. Do not field cut or alter structural members without approval of Architect.
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3.03 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section
014000 - Quality Requirements.

B. High-Strength Bolts:  Provide testing and verification of field-bolted connections in accordance
with RCSC (HSBOLT) "Specification for Structural Joints Using High-Strength Bolts," testing at
least 100  percent of bolts at each connection.

C. Welded Connections:  Visually inspect all field-welded connections and test at least 100 
percent of welds using  one of  the following:
1. Radiographic testing performed in accordance with ASTM E94/E94M.
2. Ultrasonic testing performed in accordance with ASTM E164.
3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.
4. Magnetic particle inspection performed in accordance with ASTM E709.

END OF SECTION  051200
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SECTION 052100
STEEL JOIST FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Open web steel joists and shear stud connectors, with bridging, attached seats and anchors.

B. Loose bearing members, such as plates or angles, and anchor bolts for site placement.

C. Supplementary framing for roof  openings greater than 18 inches (450 mm) .

1.02 RELATED REQUIREMENTS

A. Section 051200 - Structural Steel Framing:  Grouting base plates and bearing plates.
Superstructure framing.

B. Section 051200 - Structural Steel Framing:  Superstructure framing.

C. Section 053100 - Steel Decking:  Bearing plates and angles.

D. Section 053100 - Steel Decking:  Support framing for openings less than 18 inches (450 mm) in
decking.

E. Section 055000 - Metal Fabrications:  Non-framing steel fabrications attached to joists.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished; 2018.

C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

E. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

F. ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric);
2021a.

G. ASTM E94/E94M - Standard Guide for Radiographic Examination Using Industrial
Radiographic Film; 2017.

H. ASTM E164 - Standard Practice for Contact Ultrasonic Testing of Weldments; 2019.

I. ASTM E165/E165M - Standard Practice for Liquid Penetrant Testing for General Industry;
2023.

J. ASTM E709 - Standard Guide for Magnetic Particle Testing; 2021.

K. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric
Dimensions; 2019.

L. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

M. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.

N. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

O. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel
AC172; 2019.

P. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research
Council on Structural Connections; 2020.

Q. SJI 100 - Standard Specifications for K-Series, LH-Series, and DLH-Series Open Web Steel
Joists, and for Joist Girders; 2020.
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R. SJI Technical Digest No. 9 - Handling and Erection of Steel Joists and Joist Girders; 2008.

S. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

T. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

U. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate standard designations, joist coding, configurations, sizes, spacings,
cambers, locations of joists, joist leg extensions, bridging, connections, and attachments.

C. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

D. Manufacturer's Qualification Statement.

E. Fabricator's Qualification Statement.

1.05 QUALITY ASSURANCE

A. Design connections not detailed on drawings under direct supervision of a Professional
Structural Engineer experienced in design of this work and licensed in the State in which the
Project is located.

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and dated no more than 12 months before start of scheduled welding work.

C. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance
with IAS AC172.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Transport, handle, store, and protect products to SJI requirements.

PART 2  PRODUCTS

2.01 MATERIALS

A. Open Web Joists: SJI Type K Joists:
1. Minimum End Bearing on Steel Supports:  Comply with referenced SJI standard.
2. Minimum End Bearing on Concrete or Masonry Supports:  Comply with referenced SJI

standard.

B. Open Web Joists: SJI 100 Type LH Joists:
1. Minimum End Bearing on Steel Supports:  Comply with referenced SJI standards.
2. Minimum End Bearing on Masonry or Concrete Supports:  Comply with referenced SJI

standards.

C. Anchor Bolts, Nuts and Washers:  ASTM A307 hot-dip galvanized per ASTM A153/A153M
Class C.

D. High-Strength Structural Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, with
matching compatible ASTM A563/A563M nuts and ASTM F436/F436M washers.

E. Shear Stud Connectors:  Made from ASTM A108 Grade 1015 bars.

F. Structural Steel For Supplementary Framing and Joist Leg Extensions:  ASTM A36/A36M.

G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20 Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FINISH

A. Galvanize joists  as specified .
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1. Do not prime surfaces that will be fireproofed.
2. Galvanize steel ledge angles.
3. Leave other steel members unprimed.

B. Prepare surfaces to be finished in accordance with SSPC-SP 2.

C. Galvanizing:  Provide minimum 1.7 oz/sq ft (530 g/sq m) galvanized coating to ASTM
A123/A123M requirements.

2.03 SOURCE QUALITY CONTROL

A. Provide shop testing of steel components as follows:

B. High-Strength Bolts:  Provide testing and verification of shop-bolted connections in accordance
with RCSC (HSBOLT) "Specification for Structural Joints Using High-Strength Bolts", testing at
least 100 percent of bolts at each connection.

C. Welded Connections:  Visually inspect all shop-welded connections and test at least 100 
percent of welds using  one of  the following:
1. Radiographic testing performed in accordance with ASTM E94/E94M.
2. Ultrasonic testing performed in accordance with ASTM E164.
3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.
4. Magnetic particle inspection performed in accordance with ASTM E709.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.

3.02 ERECTION

A. Erect joists with correct bearing on supports.

B. Allow for erection loads.  Provide sufficient temporary bracing to maintain framing safe, plumb,
and in true alignment.

C. Coordinate the placement of anchors for securing loose bearing members furnished as part of
the work of this section.

D. After joist alignment and installation of framing, field weld joist seats to steel bearing surfaces.

E. Install supplementary framing for floor and roof openings greater than 18 inches (450 mm).

F. Do not permit erection of decking until joists are braced, bridged, and secured or until
completion of erection and installation of permanent bridging and bracing.

G. Do not field cut or alter structural members without approval of joist manufacturer.

3.03 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section
014000 - Quality Requirements.

B. High-Strength Bolts:  Provide testing and verification of field-bolted connections in accordance
with RCSC (HSBOLT) "Specification for Structural Joints Using High-Strength Bolts", testing at
least 100  percent of bolts at each connection.

C. Welded Connections:  Visually inspect all field-welded connections and test at least 100 
percent of welds using  one of  the following:
1. Radiographic testing performed in accordance with ASTM E94/E94M.
2. Ultrasonic testing performed in accordance with ASTM E164.
3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.
4. Magnetic particle inspection performed in accordance with ASTM E709.

END OF SECTION  052100
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SECTION 053100
STEEL DECKING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof deck.

B. Supplementary framing for openings up to and including 18 inches (450 mm).

C. Bearing plates and angles.

D. Stud shear connectors.

1.02 RELATED REQUIREMENTS

A. Section 042000 - Unit Masonry:  Placement of anchors for bearing plates embedded in unit
masonry assemblies.

B. Section 051200 - Structural Steel Framing:  Support framing for openings larger than 18 inches
(450 mm) and shear stud connectors.

C. Section 051200 - Structural Steel Framing:  Placement of embedded steel anchors for bearing
plates in cast-in-place concrete.

D. Section 052100 - Steel Joist Framing:  Support framing for openings larger than 18 inches (450
mm) and shear stud connectors.

E. Section 052100 - Steel Joist Framing:  Placement of embedded steel anchors for bearing
plates and joist seats in cast-in-place concrete.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished; 2018.

C. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.

D. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

E. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).

F. ICC-ES AC43 - Acceptance Criteria for Steel Deck Roof and Floor Systems; 2022.

G. ICC-ES AC70 - Acceptance Criteria for Power-Actuated Fasteners Driven into Concrete, Steel
and Masonry Elements; 2019, with Editorial Revision (2021).

H. SDI (DM) - Publication No.30, Design Manual for Composite Decks, Form Decks, and Roof
Decks; 2007.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittals procedures.

B. Product Data:  Provide deck profile characteristics, dimensions, structural properties, and
finishes.

C. Shop Drawings:  Indicate deck plan, support locations, projections, openings, reinforcement,
pertinent details, and accessories.

D. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

1.05 QUALITY ASSURANCE

A. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.3/D1.3M and dated no more than 12 months before start of
scheduled welding work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Cut plastic wrap to encourage ventilation.

B. Separate sheets and store deck on dry wood sleepers; slope for positive drainage.
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PART 2  PRODUCTS

2.01 STEEL DECK

A. Roof Deck:  Non-composite type, fluted steel sheet per General Structural Notes

2.02 ACCESSORY MATERIALS

A. Bearing Plates and Angles:  ASTM A36/A36M steel, galvanized per ASTM A123/A123M.

B. Stud Shear Connectors:  Made from ASTM A108 Grade 1015 bars.

C. Welding Materials:  AWS D1.1/D1.1M.

D. Fasteners:  Galvanized hardened steel, self tapping.

E. Mechanical Fasteners:  Steel; hex washer head, self-drilling, self-tapping.

F. Weld Washers:  Mild steel, uncoated, 3/4 inch (19 mm) outside diameter, 1/8 inch (3 mm) thick.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.

3.02 INSTALLATION

A. Erect metal deck in accordance with SDI Design Manual and manufacturer's instructions.  Align
and level. Provide minimum bearing per General Structural Notes

B. Fasten deck to steel support members at ends and intermediate supports as indicated, parallel
with the deck flute and at each transverse flute using methods specified.
1. Welding:  Use fusion welds through weld washers.
2. Place and secure special deep fluted sections for integral concrete bridging.

C. Drive mechanical sidelap connectors completely through adjacent lapped sheets; positively
engage adjacent sheets with minimum three-thread penetration.

D. Weld deck in accordance with AWS D1.3/D1.3M.

E. Weld stud shear connectors through steel deck to structural members below.

F. Immediately after welding deck and other metal components in position, coat welds, burned
areas, and damaged surface coating, with touch-up primer.

END OF SECTION  053100
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SECTION 054000
COLD-FORMED METAL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Formed steel stud exterior wall and interior wall  framing.

B. Exterior wall sheathing.

C. Water-resistive barrier over sheathing.

1.02 RELATED REQUIREMENTS

A. Section 042613 - Masonry Veneer:  Veneer masonry supported by wall stud metal framing.

B. Section 053100 - Steel Decking.

C. Section 061000 - Rough Carpentry:  Wood blocking and miscellaneous framing.

1.03 REFERENCE STANDARDS

A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural
Members; 2016, with Supplement (2020).

B. AISI S201 - North American Standard for Cold-Formed Steel Framing - Product Data; 2017.

C. AISI S240 - North American Standard for Cold-Formed Steel Structural Framing; 2015, with
Errata (2020).

D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings; 2020.

E. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members; 2015.

F. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories; 2020.

G. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).

H. ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers; 2016, with Editorial Revision
(2021).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with work of other sections that is to be installed in or adjacent to metal framing
systems, including but not limited to structural anchors, cladding anchors, utilities, insulation,
and firestopping.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on cold-formed steel structural members; include material
descriptions and base steel thickness.

C. Product Data:  Provide manufacturer's data on factory-made connectors and mechanical
fasteners, showing compliance with requirements.

D. Product Data:  For lateral-force resisting systems, provide product data sheets on hold-down,
showing compliance with requirements.

E. Shop Drawings:  Indicate component details, framed openings, bearing, anchorage, loading,
welds, and type and location of fasteners, and accessories or items required of related work.

F. Inspection Reports:  Provide material verification Inspection Reports in accordance with
requirements of AISI S240.

G. Inspection Reports:  Provide Inspection Reports for welding, mechanical fastening, and cold-
formed steel light-frame construction in accordance with requirements of AISI S240.

H. Manufacturer's Installation Instructions:  Provide installation instructions for connectors.
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1.06 QUALITY ASSURANCE

A. See Section 014000 - Quality Requirements for additional requirements.

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.3/D1.3M and dated no more than 12 months before start of
scheduled welding work.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

2.02 MATERIALS

A. Material and Product Requirements Criteria:  AISI S201.

B. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S240.
1. Structural Grade:  As required to meet design criteria.

2.03 STRUCTURAL FRAMING COMPONENTS

A. Wall Studs and Track Sections:  AISI S240; c-shaped studs and u-shaped track sections in
stud-matching nominal width and compatible height.
1. Thickness and Depth:  As indicated on drawings.

B. Jamb Studs:  AISI S240; manufactured, engineered, c-shaped with wide flanges, designed to
replace conventional double-stud framing at openings.
1. Thickness and Depth:  As indicated on drawings.

C. Headers:  AISI S240; manufactured, engineered one-member or two-member assemblies, with
wide flanges, designed to replace conventional box or nested header framing at openings.
1. Thickness and Depth:  As indicated on drawings.
2. Jamb Mounting Clips:  Manufacturer's standard.

2.04 LATERAL FORCE-RESISTING SYSTEMS

A. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S240.

2.05 CONNECTIONS

A. Performance Requirements:  Provide connections in compliance with requirements of AISI
S240.

B. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S240.

C. Structural Performance:  Maintain load and movement capacity required by applicable building
code and specified design criteria.

D. Movement Connections:  Provide mechanical anchorage devices that accommodate movement
using slotted holes, shouldered screws or screws and anti-friction or stepped bushings, while
maintaining structural performance of framing.  Provide movement connections where indicated
on drawings.

2.06 SHEATHING

2.07 ACCESSORIES

A. Galvanizing Repair:  Touch up bare steel with zinc-rich paint in compliance with ASTM
A780/A780M.

B. Water-Resistive Barrier:  ICC-ES AC38 Grade D and 60-minute plastic sheet .

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

3.02 PREPARATION

A. Structural Wall Foundations:  For gaps between wall bottom track and top of foundation 1/4
inch (6.4 mm) or greater, level substrate with loadbearing shims or grout between track and
foundation.
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3.03 INSTALLATION - GENERAL

A. Install structural members and connections in compliance with ASTM C1007.

3.04 INSTALLATION OF STUDS

A. Install wall studs plumb and level.

B. Install load-bearing studs full length in one piece.  Splicing of studs is not permitted.

C. Install load-bearing studs; brace, and reinforce to develop full strength and achieve design
requirements.

3.05 INSTALLATION OF WALL SHEATHING

A. Install wall sheathing with long dimension perpendicular to wall studs, with ends over firm
bearing and staggered, using self-tapping screws.
1. Place water-resistive barrier horizontally over wall sheathing, weather lapping edges, and

ends.

3.06 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

END OF SECTION  054000
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