














Intermountain Health NJRA Architects Project # 25207.00
AVC - ENT & General Surgery Clinics Construction Documents

SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1

A.

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

Work covered by the Contract Documents.
Use of premises.

Code compliance

Dust control

Protection of existing improvements

Traffic Control

Temporary Confrols

NookrLON -~

WORK COVERED BY CONTRACT DOCUMENTS
Project Identification: Project includes infill of existing shelled space on the second floor of
the Alta View Clinic to create a space for ENT and General Surgery clinics with exam,
procedure, care team, audio booth with VNG exam, and associated support areas
including offices and processing room as outlined in the construction documents.
Total square feet: 4,350 SF.
Project Location: Alta View Clinic, Level 2
Address: 9450 South, 1300 East, Sandy, UT 84094

1. Owner: Intermountain Healthcare, 36 South State Street, 23rd Floor

Salt Lake City, Utah 84111

2. Owner's Representative: Jennifer Paul, Construction Project Manager

Architect: NJRA Architects, 5272 College Drive, Suite 104, Murray, Utah 84123.

The Work consists of the following:

1. The Work includes: architectural, structural, mechanical, plumbing and electrical
work as defined on the contract documents.
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1.7

D

USE OF PREMISES

Contractor's use of premises is limited only by Owner's right to perform work or to retain
other confractors on portions of Project.

Assume full responsibility for the protection and safekeeping of products under this
Confract, stored on the site.

CODE COMPLIANCE
All work shall comply with current edition of codes including but not limited to the following:

International Building Code
International Mechanical Code
International Plumbing Code
NFPA

National Electric Code

OSHA Regulation

Health and Safety Regulations
Utility Company Regulations

. Police, Fire Department Rules

0. Environmental Protection Regulations
1. Americans with Disabilities Act

TSN~ ON—

Arrange for authorities having jurisdiction fo inspect and test according to their
requirements and for each temporary utility before use. Obtain required certifications and
permits.

Requirements of codes and regulations shall be considered as the minimum. Where the
contfract documents exceed (without violating) code and regulation requirements,
contract requirements shall take precedence. Where codes conflict, the more stringent
shall apply.

UST CONTROL

Temporary partitions should be constructed as called out on the Contract Documents and
as mentioned in specification Section 024119 — Selective Demolition.

PROTECTION OF EXISTING IMPROVEMENTS

A.

Take precautions necessary to protect all existing utilities, monitor wells, and other
Site improvements to remain from damage due to the work of this Project.

Provide restoration of damaged property if damage is a result of construction
activities.
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1.8 TRAFFIC CONTROL

A. Maintain confrol of vehicular and pedestrian traffic caused by, or resulting from, the
work of this Project.

B. Means of control shall be in accordance with the applicable regulations of the
jurisdiction responsible for traffic safety.
1.9 TEMPORARY CONTROLS

A. Conform to all applicable state and local ordinances and regulations. Obtain and pay
for necessary permits and licenses as required by local jurisdictions.

END OF SECTION
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SECTION 012900 — PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes measurement and payment provisions for, but not limited to, the

following:
1. Materials Delivered but Not Yet Installed.
2. Schedule of Values.
3. Applications for Payment.
4, Preliminary Progress Schedule.
5. Construction Progress Schedule.
6. Change Orders.

1.2 MATERIALS DELIVERED BUT NOT INSTALLED

A. Exclude from Applications for Payment materials or equipment delivered and stored,
but not yet incorporated into the Work, unless circumstances dictate acceptance
(i.e. pre-purchase of equipment for early delivery to prevent delay of construction or
subsequent facility opening date) and pre-payment is agreed fo, in writing, by the
Owner.

B. If Owner has agreed to make early payment on account of materials or equipment
not incorporated in the Work, but delivered and stored in conformance with the
requirements of the Contract Documents, at the site, or at some other location
agreed upon in writing, such pre-payment shall be conditioned upon approval by
Contractor's Insurance Carrier, and Architect, in writing, prior to submission by
Conftractor of the applicable payment request.

C. Pre-payment request shall contain substantiating documentation, including:
1. Bill(s) of Sale.
2. Evidence of insurance for the materials or equipment, covering the item(s)

until completion of installation.

3. Provision for fransportation to the Project Site.

4. Protection of Owner's interest under any circumstance (i.e. Owner's right to
refrieve equipment or materials from storage area of a bankrupt company's
property).

5. Provision for inspection/testing at the stored location.

6. Provision for security until completion of installation.
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1.3 SCHEDULE OF VALUES

A. Type schedule on Intermountain standard form. Owner's Standard Invoice/Schedule
of Values or Confractor's standard forms and automated printout equivalent to the IH
standard form will be considered for approval by Owner upon Contractor's request.
Identify schedule with:
1. Title of Project and location.
2. Architect and Project number.
3. Name and Address of Confractor.
4, Contract designation.
5. Date of submission.

B. Schedule shall list the installed dollar value of the component parts of the Work in
sufficient detail o serve as a basis for computing values for progress payments during

construction.

C. List each subcontract first using the Table of Contents of the Project Manual as the
format.

1. Next list any allowances included in the confract amount.

2. List each maijor section or portion of work to be performed by the Contractor.
3. List Contractor's fee separately.

4, List any contingencies.

5. Identify each line item with the number and title of the respective major

section of the specifications.

6. Subdivide items to correspond with cost correlation requirements for
constfruction progress schedule.

D. For each maijor line item list sub-values of major products by building area or floor
level or other operations under the item.

E. For the various portions of the Work:

1. Each item shall include a directly proportional amount of the Contractor's
overhead and profit.

2. For items on which progress payments will be requested for stored
materials, break down the value info:

a. The cost of the materials, delivered and unloaded, with taxes paid.
b. The total installed value.
B. The sum of all values listed in the schedule shall equal the total Contract Sum.
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C. Refer to General Conditions, Article 12, for changes.

1.4 APPLICATIONS FOR PAYMENT
A. Format and Data Required:

1. Submit applications typed on Intermountain Healthcare Application and
Certification for Payment form.

2. Submit via email and confirm with owner number of copies with "wet"
signatures.

3. Add provision for Inspector of Record's signature.
B. Provide itemized data on continuation sheet:

1. Format, schedules, line items and values: Those of the Schedule of Values
accepted by Architect.

2. Include Payment Application number.
C. Preparation of Application for Each Progress Payment:
1. Application Form:
a. Fill in required information, including that for Change Orders executed
prior fo date of submittal of application along with the number

assigned to each Change Order.

b. Fill in summary of dollar values to agree with respective totals
indicated on continuation sheets.

C. Certification that the Project Record Documents are current with the
progress stafus of the Project.

d. Execute certification with signature of a responsible officer of
Conftract firm.

2. Continuation Sheets:

qQ. Fillin fotal list of all scheduled component items of Work, with item
number and scheduled dollar value for each item.

b. Fill in dollar value in each column for each scheduled line item when
work has been performed or products stored.

1) Round off values to nearest dollar, or as specified for
Schedule of Values, and percent of item completion.

C. List each Change Order executed prior to date of submission, at the
end of the confinuation sheefts.

1) List by Change Order number, and description, as for an
original component item of work.
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D. Substantiating Data for Progress Payments:

1. When Owner or Architect requires substantiating data, submit information,
with a cover letter identifying:

a. Project.

b. Application number and date.
C. Detailed list of enclosures.

d. For stored products.

1) ltem number and identification as shown on application.

2) Description of specific Material.
2. Submit 1 copy of data and cover letter for each copy of application.
3. Revised updated CPM schedule.
4, Current period's General Contractor Conditional Waiver and the prior period's

Unconditional Waiver.

5. Waivers from Subcontractors.
6. Copies of invoices for National Purchase Agreement (NPA) items.
7. Corrections and updates to "as-built" documents.

E. Preparation of Application for Final Payment:

1. Fill in application form as specified for progress payments.

2. Use continuation sheet for presenting the final statement of accounting as
specified in Section 01700 - CONTRACT CLOSEOUT.

F. Submittal Procedure:

1. Submit Applications for Payment to Owner af the times stipulated in the
Agreement.

2. Number: Copies of each Application as requested by owner and minimum 1
hard copy of any color brochure/samples.

3. When Owner, Inspector of Record, and Contractor agree on percentages to
be requested, and when agreed and signed by them and Architect,
Architect will fransmit the Certificate for Payment to Owner.

4, Approval and signing of the Application for Payment by Owner and Architect

is contingent upon approval of the current status of the As-Built
Drawings/Record Documents and submittal of updated CPM schedule.
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1.5 CHANGE ORDERS

A. Change Orders shall be processed by the Architect in accordance with the
Conditions of the Contract, Supplementary Conditions of the Confract, and as herein
specified.

B. Coordination with Contractor's Submittals:

1. Revise Schedule of Values and Application for Payment forms monthly to
record each change as a separate item of Work, and fo record the adjusted
Contract Sum.

2. Upon completion of work under a Change Order, enfer perfinent changes in
record documents.
PART 2 - PRODUCTS (Not Used)

PART 3 — EXECUTION (Noft Used)

END OF SECTION
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL
1.1 SUMMARY

A. This Section describes the requirements for Project coordination.

1.2 DESCRIPTION OF REQUIREMENTS

A. Minimum administrative and supervisory requirements necessary for coordination
of Work shall be fulfilled collectively by the Contractor in coordination with
subcontractors including, but not necessarily limited to, the following:

1. Coordination drawings.

2. Coordination meetings.

3. Administrative coordinating personnel.
4. Conftractor's coordination of work.

1.3 COORDINATION MEETINGS

A. Schedule and conduct meetings and conferences at project site, unless otherwise
indicated.

1.4 ADMINISTRATIVE COORDINATION PERSONNEL

A. Provide a General Superintendent and other administrative and supervisory
personnel required for performance of the Work.

B. Provide specific coordinating personnel for each subcontractor as reasonably
required for interfacing Work with other work of total Project.

C. Submittal of Staff Names, Duties: Within 7 days of Nofice to Proceed submit to the
Owner a listing of principal staff assignments and consultants, including names,
addresses and telephone numbers.

1.5 CONTRACTOR'S COORDINATION OF WORK

A. Provide and coordinate the following:

1. General and special services and operations to furnish and install Work.

2. Primary, major and accessory materials, and items necessary to complete
the installation.

3. Labor operations and material items reasonably incidental for finishing.
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4, Performance of work and delivery of materials in accordance with
established construction schedules.

B. Coordinate all aspects of construction operations, generally, and specifically as
required to provide Owner with a complete, operable facility.

1. Resolve any dispute over coordination, or failure to coordinate, such that
resolution is consistent with Contract Documents. When such resolution is
not possible, refer to the General Conditions.

2. Where proper execution of this Work depends on the work of any other
contractor, inspect and promptly report to Architect any defects in such
work that render it unsuitable for such proper execution and results.

3. Cooperate with other confractors on the Project site and with Architect so
that completion of all work can proceed with prudent speed.

a. Furnish other contractors, whose work is fitted to this work, detail
and erection drawings giving full information regarding the
fabrication and assembly of this Work.

b. So far as possible, drawings shall indicate checked field
measurements.
C. Cooperate in timing this Work to join with the work of other

contractors or the Owner.

4, Check the drawings of other contracts for interferences with this Work and
prompftly report to Architect, in writing, any such interferences.

5. Submit complete information, including Drawings, descriptions, sketches,
marked prints, etc., as required for Architect's review and coordination of
drawings by others which are a part of this Work.

C. Mechanical, Electrical, and Related Systems Coordination: Prior to proceeding
with the work, and before installation, coordinate and work out all "tight"
conditions involving work of various Sections.

1. Before work proceeds in these areas, prepare supplemental drawings for
review by the Architect.

2. Provide all work necessary to coordinate tight conditions, including
supplemental drawings in sufficient detail for showing that all work is
coordinated in "tight" areas, and additional labor and materials necessary
to overcome "tight" conditions at no increase in cost to the Owner.

3. Coordination of "tight" conditions shall include:

a. Providing sufficient clear space around all equipment necessary
for maintfenance access and as required by Code.
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1.6

b. Adjustments in depth, position, and elevation of underground and
overhead utilities at points of conflict. Utility space conflicts shall be
resolved by giving precedence to those utilities which are called
out to be sloped. The term "utility" as used in this paragraph
includes: all piping, conduit, and ductwork.

COORDINATION DRAWINGS

A.

Submit plans and cross-sections in sufficient detail to show coordinated layout of
all ducts, pipes, electrical work, access doors, above ceiling clearances, canopy
rigging, acoustical curtains, and other related items. Plans and cross-sections shall
be provided that include all underground ducts, electrical ductbanks, piping, and
other underground utilities.

Engage professional drafter to prepare these drawings to one-quarter scale on
Auto-CAD with fitle blocks to match the Contract Drawings.

1. These plans shall reflect existing dimensions as field-verified by the
Conftractor.

2. Plans shall be uniform and identical and shall serve as backgrounds for
preparation of shop or layout drawings required under Divisions 15 and 16
and ultimately for recording of as-built information required under these
divisions.

3. Where additional sheets of elevations, sections, details, and/or diagrams
are required, such sheets shall match the Contract Drawings with respect
to size and fitle block.

4, Prior o beginning excavation for structural footfings and ufilities, submit a
coordination plan showing all underground utilities including: all
underground piping, underground ductwork, electrical and
communication ductbanks.

a. The plan shall be a composite overlay of sheets each dedicated
to a single underground utility using a common background and
scale.

b. Dimensions shall be sufficient to clearly indicate the position and

depth of each utility relative to structural footings, above grade
structures, and finished grade.

C. At points where the plan indicates that ufilities will cross each
other, cross a structural footing, or run within six (6) feet parallel to
either each other or a structural footing, provide a cross section
drawing.

d. Cross section drawings shall clearly show the relative positions and
depths of each ufility and structural footing.

e. The composite plan and cross section drawing(s) shall be updated
to "as-builts" and submitted with the Project Record (As-Built)
Drawings.

PROJECT MANAGEMENT AND COORDINATION 013100-3



Intermountain Health NJRA Architects Project # 25207.00
AVC - ENT & General Surgery Clinics Construction Documents

C. Do not commence work until the Architect has reviewed these Drawings.

1.7 MISCELLANEOUS PROVISIONS
A. Prior to starting a particular type or kind of work:

1. Examine for relevant information, all Contract Documents and subsequent

dataissued;

2. Check accepted submittals and verify dimensions af job site;

3. Consult manufacturers for instructions applicable to conditions under
which Work is o be installed;

4, Inspect areas, surfaces or construction receiving the Work.
Q. Start of work shall signify compliance with the above requirements

and acceptance of previously placed construction or substrates
as being in satisfactory condition to achieve proper installations
and first quality workmanship as intfended under these specifi-
cations.

b. Failure to so inspect and report shall constitute an acceptance of
the other contractor's work.
PART 2 — PRODUCTS (Not Used)

PART 3 — EXECUTION (Not Used)

END OF SECTION
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SECTION 013110 - FIELD ENGINEERING

PART 1 - GENERAL

1.1 FIELD MEASUREMENTS AND EXISTING CONDITIONS

A.

Conftractor Responsibility: Exact field measurements are responsibility of the
Contractor. Any required off-sets, additional fittings, re-routing of existing or
new work to provide serviceable system within the location shown, and to
maintain head room and clearances to match existing construction, are
responsibility of the Contractor.

Layout of the Work: The Contractor shall employ, at the Contfractor's own
expense, Registered Civil Engineer or Licensed Land Surveyor. Contractor's
engineer or surveyor will provide layout of the work of the Project and establish
all reference points and elevations required for construction.

1.2 GRADES, LINES AND LEVELS

A.

Identification: Owner will identify existing benchmarks, control points, and
property corners.

Reference Points: Locate existing permanent benchmarks, confrol points, and
similar reference points before beginning the Work. Preserve and protect
permanent benchmarks and control points during construction operations.

Benchmarks: Establish and maintain a minimum of six permanent benchmarks
on Project site, referenced to data established by survey control points.
Comply with authorities having jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on
Project Record Documents.

2. Where the actual location or elevation of layout points cannot be
marked, provide temporary reference points sufficient to locate the
Work.

3. Remove temporary reference points when no longer needed. Restore

marked construction fo its original condition.

Preservation: All stakes, boundary lines, bench marks or survey marks, etfc.,
which have been or may be established in any part of the Project site or
adjacent thereto shall be carefully preserved and respected by the
Contractor and shall be restored at the Contractor's expense if lost or
destroyed as result of the Contractor's operations.

1. Replace lost or destroyed permanent benchmarks and conftrol points
prompftly. Base replacements on the original survey confrol points.

Conflict: The Confractor will be held responsible for correctness of layout, for
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establishing location of existing concealed utility lines, and for notifying the
Architect in writing in event of conflict with the Drawings. In such case, the
Contractor shall not proceed until instructed by the Architect.

F. Certified Survey: On completion of foundation walls, major site improvements,
and other work requiring field-engineering services, prepare a certified survey
showing dimensions, locations, angles, plumbness and elevations of
construction and sitework.

G. Final Property Survey: Prepare a final property survey showing significant
features (real property) for Project. Include on the survey a certification,
signed by land surveyor that principal metes, bounds, lines, and levels of
Project are accurately positioned as shown on the survey.

1. Show boundary lines, monuments, streets, site improvements and
utilities, existing improvements and significant vegetation, adjoining
properties, acreage, grade contours, and the distance and bearing
from a site corner fo a legal point.

END OF SECTION
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Condifions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for submitting Shop
Drawings, Product Data, Samples, and other submittals.

SUBMITTAL PROCEDURES

General: Electronic copies of CAD Drawings of the Confract Drawings will not be
provided by Architect for Confractor's use in preparing submittals.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

Submittals Schedule: Comply with requirements in Division 1 Section "Construction
Progress Documentation" for list of submittals and time requirements for scheduled
performance of related construction activities. Submiftals should be submitted by
contractor to architect within 30 days from notice to proceed.

Processing Time: Allow enough time for submittal review, including time for resubmittals,
as follows. Time for review shall commence on Architect's receipt of submittal. No
extension of the Confract Time will be authorized because of failure to transmit submittals
enough in advance of the Work to permit processing, including resubmittals.

1. Initial Review: Allow 10 days for initial review of each submittal. Allow additional
time if coordination with subsequent submittals is required. Architect will advise
Confractor when a submittal being processed must be delayed for coordination.

2. Resubmittal Review: Allow 10 days for review of each resubmittal.

Identification: Place a permanent label or title block on each submittal for identification.
1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Include the following information on label for processing and recording action

tfaken:

a. Project name.
b. Date.
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C. Name and address of Architect.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identfifier.
i. Number and title of appropriate Specification Section.
i- Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.

Transmittal: Package each submittal individually and appropriately for transmittal and
handling. Transmit each submittal using a transmittal form.

Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for
performance of construction activities.

1. Use for Construction: Use only final submittals with mark indicafing "Approval
notation from Architect's action stamp".

PART 2 - PRODUCTS

2.1

A.

ACTION SUBMITTALS

General: Prepare and submit Action Submittals required by individual Specification
Sections.

Product Data: Collect information info a single submittal for each element of
construction and type of product or equipment.
1. Mark each copy of each submittal to show which products and options are

applicable.
2. Include the following information, as applicable:
a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
C. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Standard product operation and maintenance manuals.
g. Compliance with specified referenced standards.
3. Submit Product Data concurrent with Samples.
4, Number of Copies: Submit four copies of Product Data, unless otherwise indicated.

Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not
base Shop Drawings on reproductions of the Confract Documents or standard printed
data.

1. Preparation: Fully illustrate requirements in the Confract Documents. Include the
following information, as applicable:
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Q. Dimensions.
b. Identification of products.
C. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and

conftrol wiring.

Shopwork manufacturing instructions.

Schedules.

Design calculations.

Compliance with specified standards.

Relationship to adjoining construction clearly indicated.

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger
than 30 by 40 inches (750 by 1000 mm).

3. Number of Copies: Submit four opaque copies of each submittal, Architect will
retain two copies; remainder will be returned.

Samples: Submit Samples for review of kind, color, pattern, and texture for a check of
these characteristics with other elements and for a comparison of these characteristics
between submittal and actual component as delivered and installed.

1. Samples for Initial Selection: Submit manufacturer's color charts consisting of units
or sections of units showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit one full set of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Architect will return submittal with options
selected.

PART 3 - EXECUTION

3.1

A.

3.2

CONTRACTOR'S REVIEW

Review each submittal and check for coordination with other Work of the Contract and
for compliance with the Confract Documents. Note corrections and field dimensions.
Mark with approval stamp before submitting to Architect.

ARCHITECT'S ACTION

General: Architect will not review submittals that do not bear Confractor's approval.
Action Submittals:  Architect will review each submittal, make marks fo indicate
corrections or modifications required, and return it. Architect will stamp each submittal

with an action stamp and will mark stamp appropriately to indicate action taken, as
follows:

END OF SECTION
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL
1.1 SUMMARY

A. This Section describes the requirements for Owner furnished testing and inspection services
which include the following:

1. Observation by Inspector of Record.

2. Laboratory responsibilities.
3. Laboratory reports.
4. Limits on testing laboratory authority.
5. Contractor responsibilities.
é. Schedule of inspections and tests.
B. These services are identified to indicate the requirement for cooperation and assistance

needed by Owner's testing and inspection agency.

1.2 QUALITY ASSURANCE

A. Testing and Inspection Agency Qualifications: A festing and inspection agency must have
a minimum 5 years continuing experience preceding date of these Confract Documents,
and be qualified in accordance with the following American Society for Testing and
Materials (ASTM) publications:

1. ASTM E 548-84 Standard Practice for Generic Criteria for use in the Evaluation of
Testing and Inspection Agencies.

2. ASTM E 699-79 (1984) Standard Criteria for Evaluation of Agencies Involved in
Testing, Quality Assurance, and Evaluating Building Components in Accordance
with Test Methods Promulgated by ASTM Committee E-6.

B. Testing Equipment: Calibrated at intervals with devices of accuracy fraceable to either
National Bureau of Standards or accepted values of natural physical constants.

1.3 INSPECTION AND TESTING PERSONNEL AND FACILITIES
A. Inspector of Record:
1. The Owner will employ one or more qualified Inspectors of Record, acceptable to

the Local Building Department issuing Permits who will be employed continuously
at the construction site, working under the
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Owner Representative's general direction. The IOR(s) will observe progress of the
work and to report to the Owner any non-conformance with Contract Documents.

2. In compliance with the State Building Code, Part 1, Title 24 of the California Code
of Regulations, Article 7-145, the Inspector of Record shall have personal
knowledge, obtained by confinuous inspection of all parts of the work of
construction in all stages of its progress, to ensure that the work is in accordance
with the approved contract documents.

3. Specific duties and limits of responsibilities include the following:

a. Observing and spot checking materials upon arrival at site, and work in
progress, fo determine conformance with Confract Documents. Reporting
any defects immediately to the Owner.

b. Maintaining licison with the Contractor and his Subcontractors only
through Contractor's superinfendent.

C. Evaluating Contractor's suggestions and reporting them with
recommendations to the Owner for final decision.

d. Remaining alert to the Construction Schedule and immediately reporting
any potential delays and problems to the Owner.

e. Maintaining a Daily Log of activities on site, pertinent to a continuous
project report record.

f. Preparing a Verified Report every 3 months (or sooner if required for a
specific project schedule).

g. Receiving Samples of construction materials at the jobsite.

h. Scheduling and accompanying regulatory inspectors through the project
and reporting to the Owner the results of such inspection visits.

Being alert to conditions which could affect Hospital's existing operation.

i Reviewing and verifying degree of work completion with that cited in
Conftractor's monthly payment request.

k. Maintaining Contract information and Shop Drawing files.
l. Preparing a Field Inspection Report of incomplete or unsatisfactory work at
infervals throughout the work progress. Checking off such items when

made complete and satisfactory by Contractor.

m. Attending project meetings in accordance with specifications Section
013100.
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n. Enforcing Infection Control requirements.
o. Provide all coordination for independent Testing Laboratories.
p. Participate in formation of Final Punch List.
B. Local Permit Issuing Agency will approve the Inspector of Record for the project who shall

be allowed access to the project site at any time.

C. Geotechnical Engineer: Observation of all excavations and engineering  control of all
fills and backfills shall be by a Geotechnical Engineer.

1. Owner will contract with the Geotechnical Engineer for observation and testing of
all excavations and engineering control of all fills and backfills.

2. The Geotechnical Engineer shall submit a Final Report verifying that Work has been
performed in accordance with the requirements of the Contract Documents and
Sails Investigation Report(s) prepared for this Project.

3. The Geotechnical Engineer shall distribute the Final Report in accordance with
Paragraph 1.4, B.

D. Testing and Inspection Agency:
1. The Owner will employ and pay for the services of an independent testing and

inspection agency to perform the tests and inspections required herein except
where noted otherwise.

a. Employment of the testing and inspection agency shall in no way relieve
the Contractor's obligation to perform the work defined in the Contract
Documents.
2. Limitations of authority of the Testing and Inspection Agency:
a. Testing Agency is not authorized to:

1) Release, revoke, alfer, or enlarge on the requirements of the
Confract Documents;

2) Approve or accept any portion of the Work, or;
3) Perform any duties of the Contractor.
3. All work shall conform to the requirements of state and local applicable Codes.
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4. Testing and inspection agency shall perform fests and inspections as required by
applicable regulation as indicated in the specification Sections, and as directed
by the Owner and required by the Code.

S. Testing and inspection agency shall prepare, cure, store, and fransport job samples
to the Laboratory.
é. At the completion of the Project, verified reports shall be submitted as required by

CCR, Title 22 and as directed.

1.4 LABORATORY REPORTS

A. After each inspection and test, promptly submit copies of laboratory report which includes:
1. Date issued,
2. Project title and number,
3. Name of Inspector from inspection agency,
4. Date and fime of sampling or inspection,
5. Identification of product and specifications section,
é. Location in the Project,
7. Type of inspection or test,
8. Date of test,
9. Results of tests,
10. Conformance with Contract Documents,

11. Whether original fest or re-test,
12. State/local permit number,
B. Reports shall be distributed to the following:

1. Architect of Record

2. Inspector of Record (.O.R.)

3. General Contractor

4, Owner.

5. Applicable Consultant

é. Local Jurisdiction where applicable
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1.5 LABORATORY RESPONSIBILITIES

A. Provide qualified personnel at site. Cooperate with Architect/Inspector of Record and
Contractor in performance of services.

B. Perform specified inspecting, sampling, and testing of Products in accordance with
specified standards.

C. Ascertain compliance of materials and mixes with requirements of Contract Documents.

D. Promptly notify Architect, IOR and Contractor of observed irregularities or

non-conformance of Work or Products.

E. Perform additional inspection and test required by Architect.

'_l'l

Attend preconstruction meetings and progress meetings when requested.

1.6 CONTRACTOR'S RESPONGSIBILITIES

A. Cooperate with Inspector of Record and Testing and Inspection Agency and provide
access fo Work, including off-site manufacturer's or fabricator's operations.

1. Provide required quantities of material samples to be tested.

2. Samples will be selected and taken by representative of Testing and Inspection
Agency.
B. Fumnish copies of product data and test reports as required.
C. Furnish incidental labor and facilities:

1. To provide access to work to be tested;

2. To obtain and handle samples at the Project site, or at the source of the Product to
be fested or inspected;

3. To facilitate inspections and tests, and;
4. For storage and curing of test samples at the Project site.
D. Provide, on a weekly basis, a Short Interval Project Schedule with a minimum three-week

duration which identifies upcoming testing requirements.

E. Schedule the tests and inspections required by the Contract Documents and applicable
codes and regulations with the Inspector of Record and the Testing and Inspection Agency,
a minimum of 48 hours in advance.

1. When tests or inspections cannot be performed after such nofice, or if re-tests and
re-inspections are required due to the fault of the Confractor, all costs for such re-
work shall be deducted from the Contract Amount. If the remaining unpaid
balance in the Contract is
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insufficient to cover the Change Order for this work, Contractor shall pay the
difference directly to the Owner.

2. Do not cover corrected Work until said Work has been re-tested and or re-
inspected safisfactorily.

F. Arrange with Owner's Testing and Inspection Agency and pay for additional samples and
tests required for the Contractor's convenience when approved by Owner.

G. Contractor shall pay costs for the following specified items:

1. Design mixes for:

a. Cast-in-Place concrete
b. Asphalt paving

2. Redesign of mixes due to change in source of ingredients.

3. Certified mill test reports.

4. Pre-construction fests for masonry units.

5. Preparation and delivery to laboratory of pre-construction masonry prisms for
testing.

H. Notification of Architect:

1. In addition to tests and inspections called for in this Section, noftify applicable
parties of inspections and testing called for in the individual Sections of the
Specifications or on the Drawings.

2. Notify 48 hours in advance, fo assure inspections prior to covering up or closing in
of work involved. Any work covered up before such required inspection or testing
shall be uncovered or removed at the Contractor's expense.

PART 2 - PRODUCTS (Noft Used)
PART 3 - EXECUTION (Noft Used)

END OF SECTION
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SECTION 014339 - MOCKUPS

PART 1 - GENERAL

1.1

1.2

DESCRIPTION

A. Build indicated mock-up on site for review and approval before proceeding with
any construction that may be affected by construction represented by mock-up.

PROCEDURE

A. Extent, size, form and primary components are indicated on Drawings or in
Specifications.

B. Locate mock-up where indicated on drawings or, if not indicated, locate as directed
by Architect.

C. Do not provide mock-up until corresponding product data, shop drawings, samples
and other preparatory submittals are approved.

D. Do noft provide mock-up until specified Preinstallation Conferences related to mock-
up components are held.

E. Mock-up shall be rebuilt as necessary until approved by Architect.

F. Architect's acceptance of mock-up construction and materials will only be
considered once mock-up is enfirely completed.

G. After approval, mock-up shall remain and serve as the standard for judging
acceptance or rejection of the appearance characteristics and workmanship of
corresponding construction.

H. After completion and acceptance of the corresponding construction, mock-up shall
be removed when directed by Architect unless approved mock-up has been located
as part of permanent construction.

[. Surrounding and other construction affected by mock-up construction or removal
shall be completed as indicated or, if construction is not indicated, site shall be restored
to condition existing before mock-up construction.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Materials used in initial mock-up construction shall comply as specified in applicable
sections for Work and as approved by submittal reviews.

B. Materials may be modified only to the extent required for mock-up approval by
Architect.
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1.3

1. Modified materials shall comply with specified requirements but may differ in
appearance characteristics, such as color and texture.

C. Materials used in construction of approved mock-up construction shall be used in
corresponding permanent constfruction.

PART 3 - EXECUTION

3.1 CONSTRUCTION

A. Provide initial mock-up construction by methods proposed for corresponding
permanent construction.

1. Comply with installation and application requirements for each component as
specified in section applicable for Work.

B. Methods of construction may be modified only to extent required for mock-up
approval by Architect.

1. Modified methods of construction shall comply with specified requirements as well as
approved details of workmanship.

C. Methods of construction used for approved mock-up construction shall be used in
corresponding permanent consfruction.

MOCK UP ROOMS:

1. CHAIR 4, ROOM A129

END OF SECTION
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SECTION 014373

Construction Documents

SCHEDULE OF VALUES

NAME OF BIDDER:
DATE:
DIV | TITLE AMOUNT $/SQ. FT COMMENTS
01 | General Conditions $ $
02 | Demolition $ $
02 | Saw cutslab $ $
03 | Concrete $ $
04 | Masonry $ $
05 | Steel $ $
06 | Woods and Plastics $ $
07 ;\I'/Ifz)ei;?;?é Protectioind $ $
08 | Openings $ $
09 | Finishes $ $
10 | Specialties $ $
12 | Furnishings $ $
21 | Fire Suppression $ $
22 | Plumbing $ $
23 | HVAC $ $
26 | Electrical $ $
31 | Earthwork $ $
32 | Landscape $ $
33 | Utilities $ $

SUBTOTAL $ $

OVERHEAD AND $ $

PROFIT

TOTAL COST $ $

END OF SECTION
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

A.

RELATED DOCUMENTS
Drawings and general provisions of the Confract, including General and

Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

This Section includes requirements for temporary ufilities, support facilities, and security
and protection facilities.

USE CHARGES

General: Cost or use charges for temporary facilities shall be included in the Contract
Sum. Allow other entities to use temporary services and facilities without cost.

Water Service: Pay water service use charges for water used by all entities for
construction operations.

Electric Power Service: Pay electric power service use charges for electricity used by all
entifies for construction operations.

QUALITY ASSURANCE

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.

PART 2 - PRODUCTS

2.1

2.2

MATERIALS

TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes,
temperature controls, and foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of construction
personnel. Keep office clean and orderly. Furnish and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables,
plan racks, and bookcases.
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2. Heating and cooling equipment necessary to maintain a uniform indoor
temperature of 68 to 72 deg F.
3. Lighting fixtures capable of maintaining average illumination of 20 fc at desk
height.
2.3 EQUIPMENT
A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by

locations and classes of fire exposures.

Heating Equipment: Unless Owner authorizes use of permanent heating system,
provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual
space thermostatic control.

PART 3 - EXECUTION

3.1

3.2

A.

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum
interference with performance of the Work. Relocate and modify facilities as required
by progress of the Work.

Provide each facility ready for use when needed to avoid delay. Do not remove until
facilities are no longer needed or are replaced by authorized use of completed
permanent facilifies.

TEMPORARY UTILITY INSTALLATION
General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can
be interrupted, if necessary, to make connections for temporary services.

Water Service: Install water service and distribution piping in sizes and pressures
adequate for construction.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use
of construction personnel. Comply with authorities having jurisdiction for type, number,
location, operation, and maintenance of fixtures and facilities.

Heating: Provide temporary heating required by construction activities for curing or
drying of completed installations or for protecting installed construction from adverse
effects of low temperatures or high humidity. Select equipment that will not have a
harmful effect on completed installations or elements being installed.

Electric Power Service: Provide electric power service and distribution system of
sufficient size, capacity, and power characteristics required for construction operations.

Lighting: Provide temporary lighting with local switching that provides adequate
illumination for construction operations, observations, inspections, and traffic conditions.
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3.3

Telephone Service: Provide temporary telephone service in common-use facilities for
use by all construction personnel. Install one telephone line(s) for each field office.

Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and
ufilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

Parking: Provide temporary parking areas for construction personnel.

Dewatering Facilities and Drains: Comply with requirements of authorities having
jurisdiction. Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties nor endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

Project Identification and Temporary Signs: Provide Project identification sign. Install
signs where indicated to inform public and individuals seeking enfrance to Project.
Unauthorized signs are not permitted.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to
handle waste from construction operations. Comply with requirements of authorities
having jurisdiction. Comply with Division 1 Section "Cleaning" for progress cleaning
requirements.

Temporary Stairs:  Unftil permanent stairs are available, provide temporary stairs where
ladders are not adequate.

SECURITY AND PROTECTION FACILITIES INSTALLATION

Environmental Protection: Provide protection, operate temporary facilities, and
conduct construction in ways and by methods that comply with environmental
regulations and that minimize possible air, waterway, and subsoil contamination or
pollution or other undesirable effects.

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion
and discharge of soil-bearing water runoff and airborne dust to adjacent properties
and walkways, according to requirements of authorities having jurisdiction.

1. Inspect, repair, and maintain erosion- and sedimentation-control measures during
construction until permanent vegetation has been established.

Stormwater Control: Comply with authorities having jurisdiction. Provide barriers in and
around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.

Site Enclosure Fence: Before construction operations, furnish and install site enclosure

fence in a manner that will prevent people and animals from easily entering site except
by enfrance gates.
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3.4

E.

Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and
lighting.

Temporary Fire Protection: Install and maintain temporary fire-protection facilities of
types needed fo proftect against reasonably predictable and controllable fire losses.
Comply with NFPA 241.

1. Supervise welding operations, combustion-type temporary heating units, and
similar sources of fire ignition according to requirements of authorities having
jurisdiction.

2. Develop and supervise an overall fire-prevention and -protection program for
personnel at Project site. Review needs with local fire department and establish
procedures to be followed. Instruct personnel in methods and procedures. Post
warnings and information.

OPERATION, TERMINATION, AND REMOVAL
Maintenance: Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve
indicated results and to avoid possibility of damage.

Termination and Removal: Remove each temporary facility when need for its service
has ended, when it has been replaced by authorized use of a permanent facility, or no
later than Substantial Completion. Complete or, if necessary, restore permanent
construction that may have been delayed because of interference with temporary
facility. Repair damaged Work, clean exposed surfaces, and replace construction that
cannot be satisfactorily repaired.

END OF SECTION
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SECTION 016000~ PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY
A. Work Included: This Section contains definitions, product requirements and requirements for
prior approved items.
B. Delivery and storage of materials and equipment.
C. Procedures for selecting products and approving substitutions.

1.2 DEFINITIONS

A.

General: Definitions are not intended to negate the meaning of other terms used in
Contract Documents, including specialties, systems, structure, finishes, accessories,
furnishings, special construction, and similar terms, which are self-explanatory and have
recognized meanings in the construction industry.

Products: Purchased items for incorporation info the Work, regardless of whether specifically
purchased for Project or faken from Confractor's stock of previously purchased products.

Materials: Products which must be substantially cut, shaped, worked, mixed, finished,
refined, or otherwise fabricated, processed, installed, or applied to form units of Work.

Appliances, Equipment, and Fixtures: Products with operational parts, regardless of whether
motorized or manually operated and particularly including products with service
connections (wiring, piping, etc.).

System: A unit of Work (i.e., sfructural system, vacuum system, etc.) shown or specified to
include particular products, materials, appliances, equipment, or fixtures.

Substitutions: Where products, materials, appliances, equipment, or fixtures are listed by
frade name(s), manufacturer name(s), or catalog reference(s) or where these items are
shown or specified as part of a system or systems, ifems or systems proposed for use by
Contractor that are not listed or differ from those shown or specified as part of a system will
be considered substitutions.

1. Submit substitutions in accordance with requirements of this Section.

2. The requirements for substitutions do not apply to specified Contractor opfions.
Revisions to Confract Documents, where requested by Owner or Architect are
changes, not substitutions.

3. Contractor's determinations of and compliance with governing regulations and
orders issued by governing authorities do not constitute substitutions, and do not
constitute a basis for change orders; except as provided for under substitution pro-
cedures in this Section or elsewhere in
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G.

Contract Documents.

Prior -to-Bid Approvals: Products, materials, appliances, equipment, fixtures, or systems that
have been proposed as substitutions and accepted by Owner prior to bid.

1.3 DESCRIPTION

A.

General: Specific products, materials, appliances, equipment, fixtures, accessories,
manufacturers, and proprietary mentioned by name, grade, or brand, in Specifications or on
Drawings have been selected for their particular fitness, availability, and desirability for use
appropriate to Work of this Project and are intended to establish the standard of quality.

Compliance: The compliance requirements, for individual products are multiple in nature
and may include generic, descriptive, proprietary, performance, prescriptive, compliance
with standards, compliance with codes, conformance with graphic details, and other similar
forms and methods of indicating requirements.

1.4 PRODUCT REQUIREMENTS

A.

General: Provide products which comply with requirements, and which are undamaged
and unused at fime of installation, and which are complete with accessories, trim, finish,
safety guards, and other devices and details needed for a complete installation and for
infended use.

1. Materials shall be new unless otherwise specified and unused, except for testing of
current production models on date of order, undamaged, and un-deferiorated at
time of use.

2. Identify materials in accordance with accepted frade standards and requirements
of this Section.

3. Select and use methods or processes, including infermediate processes, which will
produce the specified finished material or product.

4, Ascertain that the Work, including materials, products, and equipment delivered
and installed, is in full compliance with the Contract Documents and appropriate
submittals.

3. Standard Products: Where available, provide standard products of types which

have been produced and used previously and successfully on ofher projects and in
similar applications.

6. Continued Availability: Where additional amounts of product, by nature of its
application, are likely o be needed by Owner at a later date for maintenance and
repair or replacement work, provide a standard, domestically produced product
which is likely to be available to Owner at such later date.

Nameplates: Except as otherwise indicated for required approval labels and operating
data, do not permanently attach or imprint manufacturer's or
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producer's nameplates or trademarks on exposed surfaces of products which will be
exposed to view either in occupied spaces or on exterior of the Work.

1. Labels: Locate required labels and stamps on a concealed surface or, where
required for observation after installation, on an accessible surface which, in
occupied spaces, is not conspicuous.

2. Equipment Nameplates: Provide permanent nameplate on each item of service-
connected or power-operated equipment. See sections specifying equipment
requirements for specifics.

1.5 QUALITY ASSURANCE

A.

Special Requirement: Due to certain Owner requirements, Owner will not consider
substitutions on certain items. Therefore, substitutions will not be considered for
items followed by the words: "no substitution(s)."

Architect's Compensation:

1. Except as limited by provisions of Owner-Architect or Owner-Contractor
Agreements, Contractor shall reimburse Owner for compensation paid to Architect
for evaluation of substitution proposals made during construction, whether or not
substitution is accepted by Owner.

2. Refer o Request for Substitution form af the end of this Section.

Delays and Costs:

1. Substitution proposals made during construction shall be in accordance with

procedures outlined in this Section, and be made in sufficient time to allow for
adequate time for Architect's review and evaluation.

2. Delays and added costs associated with inadequate supportive data, necessary
extended evaluations, or redesign work caused by substitutions shall be borne by
Contractor.

3. Cost changes resulting from proposed substitutions shall be clearly stated with the

initial substitution proposal. Subsequently discovered costs resulting from the
substitution shall be borne by Contractor.

1.6 TRANSPORTATION AND HANDLING

A.

Transport products by methods to avoid product damage; deliver in undamaged condition
in manufacturer's unopened containers or packaging, dry.

Provide equipment and personnel to handle products by methods to prevent soiling or
damage.

Prompfly inspect shipments to assure that products comply with requirements, quantities are
correct, and products are undamaged.

Deliver products in the manufacturer's sealed container or other packaging
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system, complete with labels and instructions for handling, storing, unpacking, protecting
and installing.

STORAGE AND PROTECTION

A.

Store Products in accordance with manufacturer's instructions, with seals and labels intact
and legible.

B. Store sensitive products in weathertight enclosures; maintain within temperature and
humidity ranges required by manufacturer's instructions.

C. For exterior storage of fabricated products, place on sloped supports above ground. Cover
products subject to deterioration with impervious sheet covering; provide venfilation to
avoid condensation.

D. Store loose granular materials on solid surfaces in a well-drained area; prevent mixing with
foreign matter.

E. Arrange storage fo provide access for inspection, periodically inspect fo assure products are
undamaged and are mainfained under required conditions.

F. After installation, provide covering to protect products from damage from fraffic and
construction operations, remove when no longer needed.

PROCEDURES

A. Procedures for Selecting Products: Confractor's options for selecting products are limited by

Contract Document requirements and governing regulations, and are not confrolled by
industry traditions or procedures experienced by Contractor on previous construction
projects.

1. Single Product/Manufacturer Name:

qa. Provide product indicated. Do not offer to provide an unnamed product
unless it has been accepted under substitution provisions listed below.

b. Except as otherwise indicated, "Named" is defined to mean manufacturer's
name for product as recorded in latest issue of published product literature
as of date of Contract Documents.

C. Refer to requests to use products of a later (or earlier) model to Architect for
acceptance before proceeding.

2. Two or More Product/Manufacturer Names:
a. Provide 1 of the named products, at Contfractor's option.
b. Do not offer to provide an unnamed product unless it has been accepted

under substitution provisions listed below.

3. Performance Requirements:
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a. Provide products which comply with specific performances indicated and
which are recommended by manufacturer (in published product literature
or by individual certification) for application indicated.

b. Overall performance of a product is implied where product is specified for
specific performances.

4, Standards, Codes, and Regulations: Where compliance with an imposed standard,
code, or regulation is required, selection from among products which comply with
requirements of those standards, codes, and regulations is Contractor's option.

5. Prescriptive Requirements: Provide products which have been produced in
accordance with prescripfive requirements, using specified ingredients and
components, and complying with specified requirements for mixing, fabricating,
curing, finishing, testing, and similar operations in manufacturing process.

6. Visual Matching:
a. Where matching of an established sample is required, final judgment of
whether a product proposed by Contractor matches sample satistactorily is
Architect's judgment.
b. Where no product exists within specified cost category, which mafches

sample satisfactorily and complies with requirements, comply with provisions
concerning, substitutions and change orders for selection of an equivalent

product.
7. Visual Selection:
qa. Where specified product requirements include "color(s), pattemn(s), tex-

ture(s), etc. selected by Architect" or words of similar effect, selection of
manufacturer and basic product (complying with requirements) is
Contractor's option, and subsequent selection of color(s), pattern(s), and
texture(s), etc. is Architect's selection.

b. Where specified product requirements include "color(s), pattern(s),
texture(s), etc., to match Architect's sample" or words to that effect,
selection of product (complying with requirements, and within established
cost category) is Architect's selection, including designation of
manufacturer where necessary to obtain desired color, pattemn, or texture.

1.9 SUBSTITUTION PROCEDURES

A.

Prior (-to-Bid) Approvals: Substitute products, materials, appliances, equipment, fixtures, or
systems will be considered by Architect.

1. Any bidder, material supplier, or manufacturer desiring fo propose substitution(s)
shall:
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a. Submitin a sealed envelope catalog cuts, shop drawings, or other
descriptive literature for products, materials, appliances, equipment,
fixtures, or systems for proposed substitution.

b. Submit not later than 14 calendar days before bid opening

1. Make request fo Architect in friplicate on copies of Request for Substitution form
included at end of this Section.

2. Submittal(s) shall include a complete and adequate analysis showing point-for-point
comparison fo specified item(s) or system(s) and must prove equality or superiority.

3. Include related Section and Drawing number(s), and fully document compliance
with requirements for substitutions.

4, Include product data/drawings, description of methods, samples.

qa. Where applicable, statement of effect on construction time and
coordination with other affected Work.

b. Cost information for proposal.
5. Include identification of previous use locally with dates and names of Architect and
Owner.
6. Anything less will not be considered.
7. Equivalency:
qa. The Architect will be the initial judge of equivalency of proposed
substitution(s).
b. Architect will make written recommendation of acceptance or rejection to
Owner.
8. Satisfaction:
a. Prior to proposing substitution(s), certify that item or system is equal to that
specified.
b. That it will fit into space allocated.
C. That item affords comparable ease of operation, maintenance, and
service.
d. That appearance, longevity, and suitability for climate and use are

comparable to item specified.
e. That substitution is in Owner's interest.

9. Manufacturer's data which is readily available to Architect is not acceptable for
establishing proof of quality.
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a. Provide laboratory fest data performed by a nationally recognized
independent testing laboratory known for its testing expertise.

b. Laboratory test shall include types of materials used in substitute item or
system, including their thickness and strength, and a direct comparison to
item or system specified for capacities, capabilities, coatings, functions, life
cycle usage, and operations.

C. No change in Architect's design intent will be allowed where item or system
will be exposed and where it will be used.

Proof: Burden of proof that a proposed substitution is equal or equivalent to a
specified item or system shall be upon Contractor, who shall support his request with
sufficient test data, samples, brochures, and ofther means to permit Architect to
make a fair and equitable decision on merits of proposal.

Based on Architect's written recommendation of acceptance or rejection, Owner
will determine acceptability of proposed substitutions.

Architect will notify Bidders of Owner's acceptance noft later than 5 calendar days
prior to bid opening via an addendum to the Contract Documents listing only
accepted substitutions.

Responsibility: Acceptance of substitutions shall not relieve Contractor from
responsibility for complying with all other requirements of the Contract Documents
and coordinating substitution(s) with adjacent materials and other affected
equipment.

B. During Construction:

1.

Substitutions will not be considered when they are indicated or implied on submittals
without separate written request prior to submittal, or when acceptance will require
substantial revision of Confract Documents.

Architect and Owner will consider requests from Contractor during construction for
substitutions (following procedures outlined above for prior approvals) only under 1
or more of the following conditions:

a. Substitution is required for compliance with subsequent interprefation of
code requirements or insurance regulations.

b. Shown or specified item or system cannot be provided within Contract Time
or becomes unavailable due to no fault of Contractor.

C. Subsequent information disclosed inability of item(s) or system(s) to perform
properly or to fit in designated space, or manufacturer(s) refuse(s) to certify
or warrant performance as required.

d. When, in Architect's judgment, a substitution would be substantially in
Owner's best interests in terms of cost (substantial credit), time, or other
valuable considerations, after deducting offsetting responsibilities Owner
may be required to bear, including additional compensation to Architect
for evaluation and redesign
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services, increased cost of other work by Owner or separate confractors,
and similar considerations.

PART 2 - PRODUCTS
Not used.

PART 3 - EXECUTION
Not used.

END OF SECTION
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REQUEST FOR SUBSTITUTION

A. Completed reproduction of this form shall accompany all requests for substitutions. Failure to submit
form with request shall be cause for rejection. Substituted items or systems may be incorporated into
the Work only after receipt of Owner's written approval. Fill in all applicable spaces and cross out all
nonapplicable information bracketed ([]) or unbracketed.

[Subcontractor:] [Material Supplier:] [Manufacturer:] Date:
Requested Substitution:

Reference: Specification Section Drawing Reference
Reason for Substitution: [Prior Approval] [During Construction]:

B. Resulting Change to Confract Amount: [Add] [Deduct]
(Include supporting documentation.)

C. For substitutions made during construction the Architect will, upon receipt of substitution proposal, fill
in the following compensation information, add it to or deduct it from the Change to the Confract
Amount and submit Net Change fo Contract Amount to Owner for approval. Upon receipt of
Owner's approval, Architect will proceed with substitution review.

D. Architect's Fee for Substitution Evaluation:

E. Architect's Fee for Changes to Contract:

F. Documents Due to Substitution:
Net Change to Contract Amount (B + C + D): [Add] [Deduct]
Resulting Change to Confract Time: Add Deduct

Summary of Related Work Requiring Coordination (if any):

(Contractor shall assume responsibility for complete coordination with Work of all frades involved if
Substitution Request is approved.)

G. Attached Documentation: The following is herewith attached to provide complete documentation
of requested substitution:

[ ]Product Data | ]Samples [ ]Shop Drawings
[ |Test Reports [ ]Other:
H. Contractor's Signature

Subcontractor's/Supplier's/Manufacturer's
Signature
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SECTION 017600 — GUARANTIES AND WARRANTIES

PART 1 - GENERAL

1.1 SUMMARY

A.

This Section includes requirements for guaranties and warranties for contract closeout
and during specified guaranty/warranty periods.

1.2 DESCRIPTION OF REQUIREMENTS

A.

General Limitations: [t is recognized that specific guaranties and warranties are intended
to protect Owner against failure of the Work to perform as required, and against
deficient, defective, and faulty materials and workmanship, regardless of sources.

Related Damages and Losses: When correcting guarantied or warranted work which
has failed, remove and replace other Work of Project which has been damaged as a
result of such failure or which must be removed and replaced to provide access for
correction of Work.

Reinstatement of Guaranty or Warranty Period: In addition to requirements in the
General Conditions, when Work covered by a special project guaranty or product
warranty has failed and has been corrected by replacement or restoration, reinstate
guaranty or warranty by written endorsement for 1 year starting on date of acceptance
of replaced or restored Work.

Replacement Cost, Obligations: Except as otherwise indicated, cost of replacing or
restoring failing guaranties or warranted units or products is Contractor's obligation,
without regard for whether Owner has already benefitted from use through a portion of
anticipated useful service lives.

Rejection of Warranties: Owner reserves the right, at time of Substantial Completion or
thereafter, to reject coincidental product warranties submitted by Contractor, which in
opinion of Owner detract from or confuse inferpretation of requirements of Contract
Documents.

Contractor's Procurement Obligations: Do not purchase, subcontract for, or allow others
to purchase or subconfract for materials or units of Work for Project where a special
project guaranty, specified product warranty, certification, or similar commitment is
required until it has been determined that entities required to sign or countersign such
commitments are willing to do so.

Specific Guaranty or Warranty Forms: Where a special project guaranty or specified
project warranty is required, prepare a written document to contain terms and
appropriate identification; ready for execution by required parties.

1. A sample form is attached as the last article of this Section.

2. Refer to individual sections of Divisions 2 through 33 for specific content and
requirements.

3. Submit draft to Owner for approval prior to final executions.
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1.3 REQUIREMENTS INCLUDED

A.

B.

C.

D.

E.

Compile specified warranties.

Compile specified service and maintenance confracts.
Co-execute submiftals when so specified.

Review submittals to verify compliance with Contract Documents.

Submit to Architect for review and transmittal to Owner.

1.4 SUBMITTAL REQUIREMENTS

A.

Assemble warranties, bonds, and service and maintfenance contracts, executed by
each of the respective manufacturers, suppliers, and subcontractors.

Number of original signed copies required: 2 each.

Table of Contfents: Neatly typed, in orderly sequence. Provide complete index
information for each item.

1. Product or work item with index number to bound item.

2. Firm, with name of principal, address, and telephone number.
3. Scope.
4, Date of beginning of warranty, bond or service and maintenance contract.
3. Duratfion of warranty, bond, or service maintenance contract.
6. Provide information for Owner's personnel:

a. Procedure to be followed in case of failure.

b. Circumstances which might affect the validity of warranty or bond.
7. Contractor, name of responsible principal, address and telephone number.

1.5 FORM OF SUBMITTALS

A.

B.

Prepare in duplicate packets.
Format:

1. Size 8-1/2 x 11 inches on punched sheets for standard 3-ring binder.

a. Fold larger sheets to fit into binders.
2. Warranty-Guaranty wording shall be as printed below.
3. Cover: Identify each packet with typed or printed title "GUARANTIES AND

WARRANTIES". List:
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a. Title of Project.
b. Name of Contractor.
C. Binders: Commercial quality, 3-ring, with durable and cleanable plastic covers.

1.6 TIME OF SUBMITTALS

A. Make submittals within 10 days affer date of Substantial Completion prior to final request
for payment.
B. For items or work, where acceptance is delayed materially beyond Date of Substantial

Completion, provide updated submittal within 10 days after acceptance, listing date of
acceptance as start of warranty period.

1.7 SUBMITTALS REQUIRED

A. Submit warranties, bonds, service and maintenance confracts as specified in respective
Sections of Specifications and as follows:

1. Provide when noted in individual Sections of the Project Manual Divisions 2
through 33.

1.8 SAMPLE FORM OF WARRANTY-GUARANTY
A. Print or type Warranty-Guaranty on installing contractor's own letterhead.
B. Wording and signatures required.
PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION
Not used.

END OF SECTION
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A. GUARANTEE-WARRANTY

When required by the specifications, warranties and/or guarantees other than one year shall be
in the form of the following on the Contractor's own letterhead:

"GUARANTEE-WARRANTY FOR INTERMOUNTAIN HEALTHCARE, AVC Infusion Services project.

We hereby warrant and the General Contractor and/or Material Manufacturer guarantee that the (name
of product, equipment or system) that we have installed in the ‘AVC Infusion Services’ project, has
been done in accordance with the Contract Documents and that the work as installed will fulfill the
requirements of the guaranty-warranty included in the specifications. We agree to repair or replace any
or all of our work, together with any other adjacent work which may be displaced by so doing, that may
prove to be defective in its workmanship or material within a period of years from the
date of Substantial Completion, without any expense whatsoever to the Owner, ordinary wear and tear
and unusual abuse or neglect excepted.

In the event of our failure to comply with the above mentioned conditions within sixty (60) days after
being notified in writing by the Owner, we collectively or separately do hereby authorize the Owner to
proceed to have said defects repaired and made good at our expense, and we will honor and pay the
costs and charges therefore upon demand.

Signed Countersigned

(Subcontractor) (General Contractor)
Name Name

(Print) (Print)

Company Company
Address Address
License No. License No.
Countersigned

(Material Manufacturer)

Name

Company

Address
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SECTION 017823 — OPERATION AND MAINTENANCE DATA

PART T - GENERAL

PART 2 - RELATED DOCUMENTS

22

2.3

24

A.

Drawings and general provisions of the Conftract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

1 Operation and maintenance documentation directory.

2. Emergency manuals.

3. Operation manuals for systems, subsystems, and equipment.

4 Maintenance manuals for the care and maintenance of products, materials, and
finishes.

Related Sections include the following:

1. Division 1 Section "Submittal Procedures" for submitting copies of submittals for operation
and maintenance manuals.

2. Division 1 Section "Project Record Documents" for preparing Record Drawings for
operation and maintfenance manuals.
3. Divisions 2 through 33 Sections for specific operation and maintenance manual

requirements for the Work in those Sections.

DEFINITIONS

System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

Subsystem: A portion of a system with characteristics similar to a system.

SUBMITTALS

Final Submittal: Submit one copy one of each manual in final form at least 15 days before final
inspection. Architect will return copy with comments within 15 days after final inspection.

1. Correct or modify each manual to comply with Architect's comments. Submit 3 copies
of each corrected manual within 15 days of receipt of Architect's comments.
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2.5 COORDINATION
A. Where operation and maintenance documentation includes information on installations by

more than one factory-authorized service representative, assemble and coordinate
information furnished by representatives and prepare manuals.

PART 3 - OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A.

3.2

Organization: Include a section in the directory for each of the following:

] List of documents.
2. List of systems.

3. List of equipment.
4 Table of contents.

List of Systems and Subsystems: List systems alphabetically. Include references to operation
and maintenance manuals that contain information about each system.

List of Equipment: List equipment for each system, organized alphabetically by system. For
pieces of equipment not part of system, list alphabetically in separate list.

Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

Identification: In the documentation directory and in each operatfion and maintenance
manual, identify each system, subsystem, and piece of equipment with same designation used
in the Confract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

MANUALS, GENERAL

Organization: Unless otherwise indicated, organize each manual into a separate section for
each system and subsystem, and a separate section for each piece of equipment not part of
a system. Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

Title Page: Enclose title page in fransparent plastic sleeve. Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name, address, and telephone number of Confractor.

Cross-reference to related systems in other operation and maintenance manuals.

oSOk~
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3.3

A.

Table of Contfents: List each product included in manual, identified by product name, indexed
to the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

1. If operatfion or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the sef.

Manual Confents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

1. Binders/Maintenance Manuals: Organize operation and maintenance data into suitable
sets of mangeable size. Binders shall be Red Buckram binders with easy view metal for
sheet size 11" X 8 2" with expandable metal capacity as required for the project, rivet
through construction with library corners using #12 BB and lining with same materials as
cover, front cover and back-bone foil stamped in white. Binders shall be as
manufactured by Hiller Bookbinding or equal. The master index sheet and each tabbed
index sheet shall be AICO Gold-Line indexes or equal. Mark appropriate identification
on front spine of each binder. Include the following types of information:

a. If two or more binders are necessary to accommodate data of a system, organize
data in each binder into groupings by subsystem and related components. Cross-
reference other binders if necessary to provide essential information for proper
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed ftitle "OPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of contents.
Indicate volume number for multiple-volume sets.

2. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic
software diskettes for computerized electronic equipment.
3. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings o same size as text pages and
use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in
labeled envelopes and bind envelopes in rear of manual. At appropriate
locations in manual, insert typewritten pages indicating drawing titles, descriptions
of contents, and drawing locations.

EMERGENCY MANUALS
Content: Organize manual intfo a separate section for each of the following:
1. Type of emergency.

2. Emergency instructions.
3. Emergency procedures.
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3.4

Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:

Fire.

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.

NN~

Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals.  Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

Emergency Procedures: Include the following, as applicable:

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

O~

OPERATION MANUALS

Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

SO0 NoO MW~

Descriptions: Include the following:

Product name and model number.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

WONoG LN~
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3.5

Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating insfructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

WONo AW~

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls
as installed.

Piped Systems: Diagram piping as installed, and idenfify color-coding where required for
identification.

PRODUCT MAINTENANCE MANUAL

Content: Organize manual into a separate section for each product, material, and finish.
Include source information, product information, maintenance procedures, repair materials
and sources, and warranties and bonds, as described below.

Source Information: List each product included in manual, identified by product name and
arranged fo match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

oMb~

Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning defrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

a0~

Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.
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3.6

1. Include procedures to follow and required notifications for warranty claims.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

Contfent: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers' maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance
service contracts, and warranty and bond information, as described below.

Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to maftch manual's table of contents. For each
product, list name, address, and telephone number of Installer or supplier and maintenance
service agent, and cross-reference Specification Section number and title in Project Manual.

Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation
including the following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bullefins.

2. Drawings, diagrams, and insfructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4, List of items recommended to be stocked as spare parts.

Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.
Aligning, adjusting, and checking instructions.
Demonstration and training videotape, if available.

SARE A

Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and roufine
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts
identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required nofifications for warranty claims.
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EXECUTION
3.7 MANUAL PREPARATION

Emergency Manual:  Assemble a complete set of emergency information indicating
procedures for use by emergency personnel and by Owner's operatfing personnel for types of
emergencies indicated.

Product Maintenance Manual: Assemble a complete set of maintenance data indicating
care and maintenance of each product, material, and finish incorporated into the Work.

Operation and Maintenance Manuals:  Assemble a complete set of operatfion and
maintenance data indicating operation and maintenance of each system, subsystem, and
piece of equipment not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an
instructional manual for use by Owner's operating personnel.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include
only sheefs pertinent to product or component installed. Mark each sheet to identify each
product or component incorporated into the Work. If data include more than one item in a
tabular format, identify each item using appropriate references from the Contract Documents.
Identify data applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available
and where the information is necessary for proper operation and maintenance of
equipment or systems.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence
and flow diagrams. Coordinate these drawings with information contained in Record Drawings
to ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and maintenance
manuals.

2. Comply with requirements of newly prepared Record Drawings in Division 1 Section
"Project Record Documents."

Comply with Division 1 Sections for schedule for submitting operation and maintenance
documentation.

END OF SECTION
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SECTION 017839 — PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

Related Sections include the following:
1. Division 1 Section for general closeout procedures.

2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance
manual requirements.
3. Divisions 2 through 33 Sections for specific requirements for Project Record Documents

of the Work in those Sections.

SUBMITTALS
Record Drawings: Comply with the following:
1. Number of Copies: Submit one set(s) of marked-up Record Prinfs.

a. Final Submittal:  Submit one set(s) of marked-up Record Prints showing
modifications for frades involved in the project.

Record Specifications: Submit one copy of Project's Specifications, including addenda and
contract modifications.

Record Product Data: Submit one copy of each Product Data submittal.
1. Where Record Product Data is required as part of operation and maintenance

manuals, submit marked-up Product Data as an insert in manual instead of submittal
as Record Product Data.
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PART 2 - PRODUCTS

2.1

A.

2.2

RECORD DRAWINGS

Record Prints: Maintain one set of blue- or black-line white prints of the Contract Drawings
and Shop Drawings.

1.

Preparation: Mark Record Prints to show the actual installation where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to prepare the
marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

b. Accurately record information in an understandable drawing technique.

C. Record data as soon as possible after obtaining it. Record and check the
markup before enclosing concealed installations.

Confent: Types of items requiring marking include, but are not limited to, the following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations below first floor.

Locations and depths of underground utilities.
Revisions to routing of piping and conduifs.
Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made following Architect's written orders.
Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

TARTT Q@m0 0000

Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing
actual physical conditions, completely and accurately. If Shop Drawings are marked,
show cross-reference on the Contract Drawings.

Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

Mark important additional information that was either shown schematically or omitted
from original Drawings.

Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

RECORD SPECIFICATIONS

Preparation: Mark Specifications to indicate the actual product installation where installation

varies from that indicated in Specifications, addenda, and contract modifications.
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1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for miscellaneous
record keeping and submittal in connection with actual performance of the Work. Bind or
file miscellaneous records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

3.1

A.

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for Project
Record Document purposes. Post changes and modifications to Project Record Documents
as they occur; do not wait until the end of Project.

Maintenance of Record Documents and Samples: Store Record Documents and Samples in
the field office apart from the Contract Documents used for construction. Do not use Project
Record Documents for consfruction purposes. Maintain Record Documents in good order
and in a clean, dry, legible condition, protected from deterioration and loss. Provide access
to Project Record Documents for Architect's reference during normal working hours.

END OF SECTION
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SECTION 017900 - CLEANING

PART T - GENERAL

1.1 SUMMARY

A.

1.2

C.

Work Included: Requirements for periodic, general, and final cleaning of the
project.

Provide temporary and periodic clean-up of exfra materials, waste and general
debris during construction of the work, together with the final clean-up and
cleaning, polishing and other "housekeeping" required to bring various surfaces to
an acceptable condition prior to final inspection, or before additional work is
done during construction.

This Section includes requirements for Cleaning for all phases of the Project. Some
requirements of this Section may not be applicable to individual project Phases.

GENERAL REQUIREMENTS
Maintain premises and public properties free from accumulations of waste,
debris, and rubbish in accordance with applicable safety and insurance

standards and local ordinances.

The acceptable level of cleanliness of the Project shall be the decision of the
Architect.

1. Work necessary to achieve such acceptable state shall be performed
when required.

Burning: Burning of waste materials and/or rubbish on Site is not permitted.

1.3 CLEAN-UP DURING CONSTRUCTION

A.

During construction, provide cleaning-up as follows:

1. Maintain areas free of waste materials, delbris, and rubbish. Maintain site
in a clean and orderly condition.

2. Remove debris and rubbish from pipe chases, plenums, down spouts,
attics, crawl spaces, and other closed or remote spaces, prior to
enclosing the space.

3. Broom and vacuum clean interior areas prior to start of surface finishing,
and continue cleaning fo eliminate dust.

4, Remove waste materials, debris, and rubbish from site weekly, or more
often if needed, and dispose off-site in compliance with local regulations.

5. Storage areas: Ensure that materials to be used for construction are
stored in designated structures or areas by the appropriate trades.

CLEANING 017900 - 1



Infermountain Health NJRA Architects Project # 25207.00
AVC - ENT & General Surgery Clinics Construction Documents

Maintain such areas or structures in a clean condition for the life of the
Project.

6. Containers: Provide appropriate containers, such as dump containers,
and locate on site for collection of waste materials and rubbish.

7. Supervision: Oversee all cleaning of areas by the trades using them.
Ensure that resulting accumulations are deposited in appropriate con-
tainers.

8. Clean-up: Daily, weekly, or as necessary, clean-up floors and Site areas.

Remove all loose materials, by sweeping if necessary.

1.4 FINAL CLEANING

A. Provide final clean-up and polishing just prior to final inspection and/or
acceptance of the work of the Project.

B. Preparation:
1. Prior to final inspection, remove all loose material of any nature, except
spare parts, loose furniture or furnishings, manuals, parts books, and similar

items.

2. Remove all temporary buildings, utility lines or pipes and other work of a
temporary nature.

3. Remove all temporary wrappings. Leave no trace of wrap or adhesive.
C. Surface Cleaning:

1. Special cleaning for specific units of Work as specified and as shown on
Drawings.

2. Provide final cleaning of the Work, at time indicated, consisting of
cleaning each surface or unit of Work to normal "clean" condifion
expected for a first-class building cleaning and maintenance program.

3. Comply with manufacturer's instructions for cleaning operations.

D. The following are examples, but not by way of limitation, of cleaning levels
required:

1. Remove labels which are not required as permanent labels.

2. Clean transparent materials, including mirrors and window/door glass, to
a polished condition, removing substances which are noticeable as
vision-obscuring materials. Replace broken glass and damaged
fransparent materials.

3. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free

condition, free of dust, stains, films, and similar noticeable distracting
substances.
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10.

11.

a. Except as otherwise indicated, avoid disturbance of natural
weathering of exterior surfaces.

b. Restore reflective surfaces to original reflective condition.

Wipe surfaces of mechanical and electrical equipment clean, including
elevator equipment and similar equipment; remove excess lubrication
and other substances.

Remove debris and surface dust from limited-access spaces including
roofs, plenums, shafts, frenches, equipment vaults, manholes, attics, and
similar spaces.

Clean concrete floors in unoccupied spaces broom clean.

Vacuum clean carpeted surfaces and similar soft surfaces.

Clean plumbing fixtures to a sanitary conditfion, free of stains including
those resulting from water exposure.

Clean light fixtures and lamps so as to function with full efficiency.

Clean Project Site (staging areas, Contractor Parking areas), including
landscape development areas, of litter and foreign substances.

Sweep paved areas to a broom-clean condition; remove stains,
pefro-chemical spills, and other foreign deposits.

E. Pest Control: Engage an experienced exterminator fo make a final inspection of
Project, and to rid Project of rodents, insects, and other pests.

F. Removal of Protection: Except as otherwise indicated or requested by Hospital
Representative, remove temporary protection devices and facilities which were
installed during course of Work to protect previously completed Work during
remainder of construction period.

G. Compliances:

1.

Comply with safety standards and governing regulations for cleaning
operations.

2. Do not burn waste materials at site, or bury debris or excess materials on
the property, or discharge volatile or other harmful or dangerous materials
intfo drainage systems.

3. Remove waste materials from site and dispose of in a lawful manner.

H. Moving Parts: Lubricate moving parts as recommended by the parts

manufacturer, or as directed by the Architect. Wipe clean, all surplus lubricants.

Protection: Protect finished floors from damage due fo fraffic or other causes.
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END OF SECTION
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

A.

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY
This Section includes the following:

1. Demolition and removal of selected portions of a building or structure.
2. Repair procedures for selective demolition operations.

DEFINITIONS

Remove: Carefully detach items from existing construction and legally dispose of them
off-site, unless indicated to be removed and salvaged or removed and reinstalled.

Remove and Reinstall: Detach items from existing construction, prepare them for reuse,
and reinstall them where indicated.

Existing to Remain: Existing items of construction that are not to be removed and that
are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

MATERIALS OWNERSHIP

Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, demolished materials shall become Contractor's
property and shall be removed from Project site.

SUBMITTALS

Proposed Dust-Control and Noise-Control Measures: Submit statement or drawing that
indicates the measures proposed for use, proposed locations, and proposed fime
frame for their operation. Identify options if proposed measures are later determined to
be inadequate.

PROJECT CONDITIONS
Owner will occupy portions of building immediately adjacent to selective demolition
area. Conduct selective demolition so Owner's operations will not be disrupted.

Provide not less than 72 hours' notice to Owner of activities that will affect Owner's
operations.

Maintain access to existing walkways, corridors, and other adjacent occupied or used
facilities.
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1. Do not close or obstruct walkways, corridors, or other occupied or used facilities
without written permission from authorities having jurisdiction.

Owner assumes no responsibility for condition of areas to be selectively demolished.

1. Conditions existing atf time of inspection for bidding purpose will be maintained
by Owner as far as practical.

Hazardous Materials: It is not expected that hazardous materials will be encountered in
the Work.

1. If materials suspected of containing hazardous materials are encountered in the
work, Contractor will be responsible for removal and disposal of all materials. A
copy of an Asbestos Report will be provided to the Confractor prior to
construction beginning. See Bid Proposal for unit price to remove hazardous
materials.

Storage or sale of removed items or materials on-site will not be permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

3.2

EXAMINATION
Verify that utilities have been disconnected and capped.

Survey existing conditions and correlate with requirements indicated to determine
extent of selective demolition required.

When unanticipated mechanical, electrical, or structural elements that conflict with
infended function or design are encountered, investigate and measure the nature and
extent of conflict. Promptly submit a written report to Architect.

UTILITY SERVICES

Existing Uftilities: Maintain services indicated to remain and protect them against
damage during selective demolition operations.

Do not interrupt existing utilities serving occupied or operating facilities unless authorized

in writing by Owner and authorities having jurisdiction. Provide temporary services

during interruptions to existing utilities, as acceptable to Owner and to authorities

having jurisdiction.

1. Provide at least 72 hours' notice to Owner if shutdown of service is required during
changeover.
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3.3

3.4

3.5

Utility Requirements: Locate, identify, disconnect, and seal or cap off indicated utilities
serving areas to be selectively demolished.

PREPARATION

Temporary Enclosures: Provide temporary enclosures for protection of existing building
and construction, in progress and completed, from exposure, foul weather, other
construction operations, and similar activities.  Provide temporary weathertight
enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete,
provide insulated temporary enclosures. Coordinate enclosure with ventilating
and material drying or curing requirements to avoid dangerous conditions and
effects.

Temporary Partitions: Erect and maintain dustproof partitions and temporary enclosures
to limit dust and dirt migration and to separate areas from fumes and noise.

SELECTIVE DEMOLITION

General: Demolish and remove existing construction only to the extent required by
new construction and as indicated. Use methods required to complete the Work within
limitations of governing regulations and as follows:

1. Neatly cut openings and holes plumb, square, and true to dimensions required.
Use cutting methods least likely to damage construction to remain or adjoining
construction. Use hand tools or small power tools designed for sawing or grinding,
not hammering and chopping, to minimize disturbance of adjacent surfaces.
Temporarily cover openings to remain.

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid
marring existing finished surfaces.

3. Dispose of demolished items and materials prompfly.

Existing Facilities: Comply with building manager's requirements for using and
protecting building facilities during selective demolition operations.

DISPOSAL OF DEMOLISHED MATERIALS

General: Promptly dispose of demolished materials. Do not allow demolished materials
to accumulate on-site.

Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off Owner's property and legally dispose of
them.

END OF SECTION
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SECTION 035300- CONCRETE TOPPING

PART 1 - GENERAL

1.1

SUMMARY

A. Work Included: Provide and install concrete toppings (cementitious
underlayments), complete, as shown on Drawings and as specified, including:

1. Miscellaneous tapers and warps for alignment of top-of-finish flooring at
transitions between materials of different heights and thickness, including:

Q. Section 093000 - Tile.

b. Section 096519 — Resilient Tile Flooring.
C. Section 096813 —Tile Carpeting
d. Concrete Floors without finish or painted finish.
2. Remedial correction of interior floor slabs to provide specified floor flatness

as specified in Section 033000 — Cast-in-Place Concrete; at no additional
cost to Owner.

B. Work Specified Elsewhere:

1. Section 033000 — Cast-in-Place Concrete. Use concrete from this Section
when the thickness is at least 2-inches.

2. Section 093000- Tile; Polymer-modified mortars for tile assemblies sloped to
drains.
SUBMITTALS
A. Comply with requirements of Section 013300 - Submittal Requirements.
B. Product Data: Manufacturer's literature describing materials and specifications

for mixing, placing, curing, and protecting.

QUALITY ASSURANCE
A. Applicator: Approved and frained by manufacturer.
B. Design Ciriteria:
1. Compressive Strength: Minimum 4,100-PSI at 28 Days per ASTM C109.

PRODUCT HANDLING

A. Delivery: Deliver and store packaged materials in original containers with seals
unbroken and labels intact until time of use.
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B. Storage: Ensure storage facilities are weathertight and dry.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. General: Ardex Inc; Dependable Inc; or approved equal. Ardex products are
specified as Basis-of-Design

2.2 MATERIALS
A. Concrete Topping Types:

1. Self-Leveling Type for Interior Applications: Ardex K-15, or approved
equal; 4,100-PSI compressive strength, 16-hour curing time. Installs from
feather-edge depth to 1 1/2-inch depth without aggregate; installs up to
5-inch depth with addition of aggregate per manufacturer’s written
instructions.

2. Trowelable Fast-Setting Patch Type for Interior Applications: Ardex SD-P, or
equal; 4,200-PSI compressive strength, 1-hour curing time. Installs from
feather-edge depth to T1-inch depth without aggregate; installs up to 3-
inch depth with addition of aggregate per manufacturer’s written
instructions.

3. Fast-Setting, Self-Leveling Type for Interior Applications: Ardex SD-T, or
equal; 6,100-PSI compressive strength, 2-hour curing time. Installs from 1/4-
inch to 2-inch depth without addition of aggregate, and up to 5-inches
depth with addition of aggregate per manufacturer’s written instructions.

4, Weather-Resistant, Self-Leveling Type for Interior Applications: Ardex A-300,
3.200-PSI compressive strength. Installs from 1/4-inch depth to 1/2-inch
depth without aggregate; installs up to 3/4-inch depth with addition of
aggregate per manufacturer’s written instructions.

5. Polymer-Reinforced, Weather-Resistant Type for Interior Applications:
Ardex Poly-Top, 5,500-PSI compressive strength. Installs from 1/4-inch depth
to T-inch depth without aggregate; installs up to 2-inch depth with
addition of aggregate per manufacturer’s written instructions.

6. Trowelable Fast-Setting Patch Type for Interior Applications: Ardex CD,
4,000-PSI compressive strength. Installs from 1/16-inch depth to 1/2-inch
depth without aggregate.

B. Primer: Ardex P-51, or equal, and as recommended in writing by the topping

manufacturer for the substrata to receive topping.
C. Aggregate:

1. Sand: 1/16-inch or less washed masonry sand, mortar sand, or plaster
sand.
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2. Gravel: 3/8-inch pea gravel.
D. Water: Clean and potable, free from impurities detrimental to underlayment.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

A. Verification of Conditions: Examine substrate and verify that surfaces are free
from debris and are reasonably clean and dry and that conditions are otherwise
suitable to receive topping. Do not start Work until conditions are satisfactory.

PREPARATION

A. Cracks and Voids: Fill with trowelable fast-setting patch type concrete topping.

MIXES

A. General: Mix concrete toppings per manufacturer's recommendations.

B. Aggregates: Add sand or gravel aggregates to topping mix per manufacturer's
recommendations for fopping thickness.

INSTALLATION

A. General: Prime substrates, mix materials, and place toppings per manufacturer's
recommendations.

B. Thickness: Install to thickness as shown or as required, spreading and screeding to

smooth surface; abut level to existing surface.
C. Edge Forms: Provide as required.

D. Ramps and Slopes to Drains: Including other accommodations for level changes;
form with frowelable fast-setting patch type cementitious underlayment.

1. Sloped-to-Drain Setting bed materials for Patient Bathrooms, Showers and
Tub Rooms provided in 093000 - Tile.

E. Finish: As recommended by flooring manufacturer for reception of specified finish
materials.
F. Exterior Work: Provide weather-resistant toppings at concealed locations or at

the written direction of the Owner.
G. Transitions between Floor Finishes of differing thickness:

1. General: Provide concrete topping as required to align top-of-finish floor
where flooring materials of different thickness meet.

2. Performance Ciriteria:
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a. Provide concrete topping as required so that all offsets between
adjacent floor materials are 1/8-inch or less.

b. Warp-applied concrete topping with a slope no greater than 1
inch in 48 inches, or a length of slope no less than 18 inches,
whichever produces the more gentle transition.

3. Locations: Provide at locations where transitions between the following
floor finishes occur that result in a vertical offset of greater than 1/8-inch:

Q. Section 093000 - Tile.

b. Section 096519 — Resilient Flooring.
C. Section 096813 —Tile Carpeting.
d. Concrete Floors without finish or painted finish.
3.5 CURING
A. General: Allow concrete topping to harden as recommended by manufacturer.
B. Traffic: Do not permit fraffic on topping during hardening period; minimum 2

hours or longer.

C. Loading: Do not load floors until reasonable strength has been achieved. Evenly
distribute any loading on topping and prohibit concentrated loading.

D. Conditions: Maintain adequate ventilation and temperature above 50 degrees
F. until topping is dry.

3.6 CLEANING AND REPAIR

A. General: Repair concrete topping damaged after installation as a result of other
trades prior to installation of scheduled floor finish, if any, at no additional cost to
Owner.

END OF SECTION
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SECTION 050500 — METAL FASTENERS

Part 1 -

1.1

GENERAL

SUMMARY

A.

Work Included: This Section establishes general standards and requirements for metal
fasteners utilized for attachment of items to the primary structure of the building and is
incorporated in others Sections of these specifications where referenced, including:

1. Expansion Bolts.

2. Bolts, screws and other fasteners.

Work Specified Elsewhere:

1. Division 5 — Miscellaneous Metal Fabrications.
2. Division 23 — Mechanical.

3. Division 26 — Electrical.

1.2 SUBMITTALS

A.
B.

C.

Comply with provisions of Section 01 33 00 — Submittal Procedures.

Product Data: Manufacturers' information on materials, fabrication, and installation.
Include current ICC or IAPMO Reports and other information to substantiate
compliance with Contract Documents.

Substitutions: Include with requests for substitution of fastening device type, minimum
embedment, length, load capacity for pull out and shear, and installation torque of
fasteners and statement that fastening devices meet or exceed requirements specified
in Confract Documents.

1.3 QUALITY ASSURANCE

A. Field Quality Control:
1. The Owner's Testing Lab will perform and report on tests and inspections as follows:
2. Expansion Bolts:

a. Test 50 percent of drilled-in anchorages to 2.0 times the allowable load
specified with special inspection in tension.

b. If any anchor fails testing, test all anchors of the same category installed that
day until twenty consecutive anchors pass, then resume the initial testing
frequency. Cost of this testing shall be borne by Contractor.

Part 2 - PRODUCTS
2.1  MATERIALS
A. Expansion Bolts: Hilti, Inc.'s Kwik Bolt TZ2, E.O.R. approved equivalent or as indicated.
Provide stainless steel expansion bolts for exterior exposure.
B. Sheet Metal Screws: John Wagner Associates' Grabber or equal: Unless otherwise

noted on Drawings, type to suit stud, frack, or channel gauge and as follows.
1. Where Overlaid with Gypsum Board or Other Finish Material:
a. For Fastening to 20 Gauge and Lighter Material: No. 8 by 9/16-inch Wafer Head
Streaker.
b. For Fastening to 18 Gauge and Heavier Material: No. 8 by 1/2-inch Wafer Head
Self-Drilling.
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2.

Where Not Overlaid with Finish Material:

a. For Fastening to 20 Gauge and Lighter Material: No. 8 by 9/16-inch Hex Head
Streaker.

b. For Fastening to 18 Gauge and Heavier Material: No. 8 by 1/2-inch Hex Head
Self-Drilling.

C. Nuts and Bolfs: ASTM A307 with suitable nuts, in accordance with ASTM A543, and
washers 1/4-inch diameter, unless otherwise noted.

D. U-Bolts: Special sizes and shapes shown; material as specified for nuts and bolts.

Part 3 -

EXECUTION

3.1 INSTALLATION

A. Expansion Bolfs: Install in predrilled holes for fastening items into concrete.

1.

2.
3.
4.

Install expansion bolts according to the manufacturer's instructions as to fools,

torque and tightening procedure.

Expansion bolt locations and spacings: As shown.

Edge Distance: Noft less than 10 bolt diameters.

Unless otherwise noted, install expansion bolts with manufacturer's recommended

minimum embedments. Embedment length is exclusive of thickness of floor

coverings, grout pads or other overlays.

Do not recess expansion bolts more than one-fourth of the nominal bolt diameter.

Abandon overdrilled holes or partially fill with nonshrink grout and redrill when grout

has set.

Abandon holes if the axis of a drilled hole deviates more than 5 degrees from

normal to the concrete surface.

If a concrete reinforcing bar is encountered during drilling, immediately terminate

driling and notify the Architect. Subject to review and approval the SEOR, the

Architect may authorize using one of the following procedures:

a. If the location may be shifted, fill abandoned hole with nonshrink grout and
install expansion bolt with a minimum of 1/2 inch of sound concrete between
the expansion bolt and the abandoned hole, or...

b. If the location may not be shifted, use a diamond core drill to cut the rebar and
drill the hole beyond the reinforcing such that the whole wedge portion of the
expansion bolt can be expanded below the bar, or...

c. If the location may not be shifted, core an oversize hole at the direction of the
Architect and grout an acceptable anchor in place.

B. Fasten Work tightly to prevent rattle or vibration except where expansion-contraction
tolerances are required.

C. When expansion bolts are installed through metal deck into concrete slab above,
embedment shall not extend closer than 3/4-inch to top of concrete. Locate at center
of bottom flute. Minimum embedment shall be 1-1/2-inches above top flute of
decking.

D. Expansion Bolt Test Values:

1.

Test Procedure: Apply proof test loads by means of hydraulic ram, calibrating
spring loading device, or forque wrench without removing nut if possible. If not
possible, remove nut and install a threaded coupler to same tightness as original nut
using a tforque wrench.

Test Equipment: Calibrated by approved testing laboratory per standard industry
procedures.
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3. Expansion Bolts shall withstand following minimum test loads for specified wedge

type anchors:

Anchor Thread Size Tension Test Load Test Torque
(diameter in inches) (Ibs.) (ft-los.)
1/4 800 10
3/8 1100 25
1/2 2000 50
5/8 2300 80
3/4 3700 150
1 5800 250

4. Acceptance Criteria:
a. Hydraulic Ram Method: Expansion bolt is acceptable if there is no observable

movement nor loosening of washer at application of tfension test load.
b. Torque Wrench Method: Expansion bolt is acceptable if the test forque is
reached within one-half furn of the nut.
5. Test Timing: Within 24 hours after expansion bolt installation and in the presence of
the Inspector of Record.

END OF SECTION
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Structural steel.

Related Requirements:

1. Section 055000 "Metal Fabrications” for other steel items not defined as structural
steel.

DEFINITIONS

Structural Steel: Elements of the structural frame indicated on Drawings and as

described in ANSI/AISC 303.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data:

Structural-steel materials.
Threaded rods.

Shop primer.

Galvanized repair paint.

el

Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent
data.

2. Indicate welds by standard AWS symbols, distinguishing between shop and field
welds, and show size, length, and type of each weld. Show backing bars that
are to be removed and supplemental fillet welds where backing bars are to
remain.
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3. Indicate type, size, and length of bolts, distinguishing between shop and field
bolts. Retain first three subparagraphs below for "high-seismic applications,” as
defined in ANSI/AISC 360.

4. Identify members not to be shop primed.

Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):
Provide in accordance with AWSDI1.1/D1.1M for each welded joint whether
prequalified or qualified by testing, including the following:

1. Power source (constant current or constant voltage).

2. Electrode manufacturer and tfrade name, for demand-critical welds.
INFORMATIONAL SUBMITTALS

Welding certificates.

Mill test reports for structural-steel materials, including chemical and physical
properties.

Product Test Reports: For the following:

1. Bolts, nuts, and washers, including mechanical properties and chemical analysis.
2. Tension-control, high-strength, bolt-nut-washer assemblies.

Source quality-control reports.

Field quality-control reports.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category BU or is
accredited by the IAS Fabricator Inspection Program for Structural Steel (Acceptance
Criteria 172).

Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M.

DELIVERY, STORAGE, AND HANDLING

Store materials to permit easy access for inspection and identification. Keep steel
members off ground and spaced by using pallets, dunnage, or other supports and
spacers. Protect steel members and packaged materials from corrosion and
deterioration.

1. Do not store materials on structure in a manner that might cause distortion,

damage, or overload to members or supporting structures. Repair or replace
damaged materials or structures as directed.

STRUCTURAL STEEL FRAMING 051200 - 2



Infermountain Health NJRA Architects Project # 25207.00
AVC - ENT & General Surgery Clinics Construction Documents

Store fasteners in a protected place in sealed containers with manufacturer's labels
intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency
observes repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers' written recommendations for cleaning and
lubricating ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting
bolt assemblies after lubrication.

PART 2 - PRODUCTS

2.1

22

2.3

2.4

2.5

A.

STRUCTURAL-STEEL MATERIALS
Angles: ASTM A36/A36M.
Plate and Bar: ASTM A36/A36M.

Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade C structural
tubing.

Welding Electrodes: Comply with AWS requirements.

BOLTS AND CONNECTORS

High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1,

heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nufts;

and ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with plain finish.

RODS

Threaded Rods: ASTM A36/A36M.

1. Nuts: ASTM Aé63 heavy-hex carbon steel.

2. Washers: ASTM F436, Type 1, hardened ASTM A36/A36M carbon steel.

3. Finish: Hot-dip zinc coatfing, ASTM A153/A153M, Class C.

PRIMER

Steel Primer:

1. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting
primer complying with MPI#79 and compatible with topcoat.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
in accordance with ANSI/AISC 303 and to ANSI/AISC 360.
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N

Camber structural-steel members where indicated.

Fabricate beams with rolling camber up.

3. Identify high-strength structural steel in accordance with ASTM A6/A6M and
maintain markings until structural-steel framing has been erected.

Mark and match-mark materials for field assembly.

Complete structural-steel assembilies, including welding of units, before starting
shop-priming operations.

o~

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1/D1.1M.

C. Bolf Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

D. Finishing: Accurately finish ends of columns and other members transmitting bearing
loads.

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in
accordance with SSPC-SP 3.

F. Holes: Provide holes required for securing other work to structural steel and for other
work to pass through steel members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut
bolt holes or enlarge holes by burning.
2.6 SHOP CONNECTIONS

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type of
joint specified.

1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances,
appearances, welding procedure specifications, weld quality, and methods used in
correcting welding work.

1. Assemble and weld built-up sections by methods that maintain frue alignment of
axes without exceeding tolerances in ANSI/AISC 303 for mill material.

2.7 GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
in accordance with ASTM A123/A123M.

1. Filll vent and drain holes that are exposed in the finished Work unless they

function as weep holes, by plugging with zinc solder and filing off smooth.
2. Galvanize roof hatch.
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2.8 SHOP PRIMING
A. Shop prime steel surfaces, except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially
embedded members to a depth of 2 inches.

Surfaces to be field welded.

Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
Galvanized surfaces.

Surfaces enclosed in interior construction.

okron

B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill
scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with the
following specifications and standards:

1. SSPC-SP 3.

C. Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop
priming by thoroughly cleaning steel of grease, dirt, oil, flux, and other foreign matter,
and treating with etching cleaner or in accordance with SSPC-SP 16.

D. Priming: Immediately after surface preparation, apply primer in accordance with
manufacturer's written instructions and at rate recommended by SSPC to provide a
minimum dry film thickness of 1.5 mils. Use priming methods that result in full coverage
of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or
erection. Change color of second coat to distinguish it from first.

2.9 SOURCE QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests
and inspections.

1. Allow testing agency access to places where structural-steel work is being
fabricated or produced to perform tests and inspections.

2. Bolted Connections: Inspect and test shop-bolted connections in accordance
with RCSC's "Specification for Structural Joints Using High-Strength Bolts."
3. Welded Connections: Visually inspect shop-welded connections in accordance

with  AWS D1.1/D1.1M and the following inspection procedures, at testing
agency's option:

a. Liquid Penetrant Inspection: ASTM E165/E165M.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

C. Ultrasonic Inspection: ASTM E164.

d. Radiographic Inspection: ASTM E94/E94M.

4. Prepare test and inspection reports.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep
structural steel secure, plumb, and in alignment against temporary construction loads
and loads equal in intensity fo design loads. Remove temporary supports when
permanent structural steel, connections, and bracing are in place unless otherwise
indicated on Drawings.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and in
accordance with ANSI/AISC 303 and ANSI/AISC 360.

B. Maintain erection tolerances of structural steel within ANSI/AISC 303.

C. Align and adjust various members that form part of complete frame or structure
before permanently fastening. Before assembly, clean bearing surfaces and other
surfaces that are in permanent contact with members. Perform necessary adjustments
to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure. Slope roof framing members
to slopes indicated on Drawings.
2. Make allowances for difference between temperature at tfime of erection and
mean temperature when structure is completed and in service.
D. Splice members only where indicated.

E. Do not use thermal cutting during erection.

F. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that
must be enlarged to admit bolts.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification
for Structural Joints Using High-Strength Bolts" for bolt and joint type specified.

1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for folerances,
appearances, welding procedure specifications, weld quality, and methods used in
correcting welding work.
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1. Comply with  ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment,
adequacy of temporary connections, and removal of paint on surfaces
adjacent to field welds.

2. Assemble and weld built-up sections by methods that maintain frue alignment of
axes without exceeding tolerances in ANSI/AISC 303 for mill material.

3.5 REPAIR

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing, and
repair galvanizing to comply with ASTM A780/A780M.

B. Touchup Painfing:

1. Immediately after erection, clean exposed areas where primer is damaged or
missing, and paint with the same material as used for shop painting to comply
with SSPC-PA 1 for touching up shop-painted surfaces.

3.6 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform the following
special inspections:

1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts."

2. Welded Connections: Visually inspect field welds in accordance with
AWS D1.1/D1.1M.

a. In addition to visual inspection, test and inspect field welds in accordance
with AWS D1.1/D1.1M and the following inspection procedures, at testing
agency's option:

1) Liguid Penetrant Inspection: ASTM E165/E165M.

2) Magnetic Particle Inspection: ASTM E709; performed on root pass
and on finished weld. Cracks or zones of incomplete fusion or
penetration are not accepted.

3) Ultrasonic Inspection: ASTM E164.

4) Radiographic Inspection: ASTM E94/E94M.

END OF SECTION 051200
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SECTION 05 50 00 - METAL FABRICATIONS

PART 1 - GENERAL

1.1

1.3

1.4

SUMMARY
Section Includes:

1. Miscellaneous framing and supports.
2. Miscellaneous steel trim.

Related Requirements:

1. Section 051200 "Structural Steel Framing" for steel framing, supports, door frames, and other
steel items attached to the structural-steel framing.

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and

coating manufacturers' written instructions to ensure that shop primers and topcoats are compatible

with one another.

Coordinate installation of metal fabrications that are anchored to or that receive other work.

ACTION SUBMITTALS
Product Data: For the following:

Fasteners.

Shrinkage-resisting grout or epoxy grout.
Slotted Channel Framing.

Post-installed anchorage.

o~

Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and
details of metal fabrications and their connections. Show anchorage and accessory items.
Reproductions of the original structural drawings will be rejected.

INFORMATIONAL SUBMITTALS
Certificates:
1. Mill Cerfificates: Signed by stainless steel manufacturers, certifying that products furnished

comply with requirements.
2. Welding certificates.
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1.5

1.6

Research Reports: For post-installed anchors.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with the following welding
codes:

1. AWS D1.1, "Structural Welding Code - Steel."

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction
contiguous with metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS

2.1

2.2

METALS

Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For
metal fabrications exposed to view in the completed Work, provide materials without seam marks,
roller marks, rolled frade names, or blemishes.

Steel Plates, Shapes, and Bars: ASTM A36.

Slotted Channel Framing: Cold-formed metfal box channels (struts) complying with MFMA-4.
Galvanized Steel: ASTM A653.

FASTENERS
General: Unless otherwise indicated, provide Type 304 stainless steel fasteners for exterior use and zinc-
plated fasteners with coating complying with ASTM B633 or ASTM F1941, Class Fe/Zn 5, at exterior walls.

Select fasteners for type, grade, and class required.

Steel Bolts and Nuts: Regular hexagon-head bolfs, ASTM A307, Grade A; with hex nuts, ASTM A563;
and, where indicated, flat washers.

Post-Installed Anchors: Torque-controlled expansion anchors.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B633
or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
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2.4

MISCELLANEOUS MATERIALS

Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive, nongaseous
grout complying with ASTM C1107. Provide grout specifically recommended by manufacturer for
infterior and exterior applications.

Concrete: Normal-weight, air-enfrained concrete with a minimum 28-day compressive strength of
4000 psi.

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as
necessary for shipping and handling limitations. Use connections that maintain structural value of
joined pieces. Clearly mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed

surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or otherwise
impairing work.

Form exposed work with accurate angles and surfaces and straight edges.

Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and confour of welded surface matches that of adjacent
surface.

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds
where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners
unless otherwise indicated. Locate joints where least conspicuous.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and
similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring
devices to secure metal fabrications rigidly in place and to support indicated loads.
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2.5

2.6

2.7

2.8

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to complete
the Work.

Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.
Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.
MISCELLANEOUS STEEL TRIM

Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with
continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices
where possible.

Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry
construction.

STEEL WELD PLATES AND ANGLES

Provide steel weld plates and angles not specified in other Sections, for items supported from

concrete construction as needed to complete the Work.

GENERAL FINISH REQUIREMENTS

Finish metal fabrications after assembly.

Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding
surface.

PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL

Cutting, Fitting, and Placement: Perform cutting, driling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and
surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

Fit exposed connections accurately together to form hairline joints. Weld connections that are not to
be left as exposed joints but cannot be shop welded because @ of
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shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip
galvanized after fabrication and are for bolted or screwed field connections.
C. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

3.2 INSTALLATION OF MISCELLANEOUS STEEL TRIM

A Anchor to concrete construction to comply with manufacturer's written instructions.

END OF SECTION
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SECTION 061000- ROUGH CARPENTRY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A.

Work Included: Rough carpentry, complete, as shown on Drawings and as
specified, including:

1. Miscellaneous fire-tfreated blocking, backing and plywood as shown.

B. Work Specified Elsewhere:
1. Section 064123 - Interior Architectural Woodwork.
REFERENCE STANDARDS
A. American Plywood Association (APA):
1. Guide to Plywood Grades.
B. American Wood Preservers Association (AWPA):
1. C20; Structural Lumber - Fire-Retardant Treatment by Pressure Process.
2. C27; Plywood - Fire-Retardant Treatment by Pressure Process.
3. M4; Standard for the Care of Preservative-Treated Wood Products.
C. West Coast Lumber Inspection Bureau (WCLIB):
1. Standard Grading Rules for West Coast lumber.
D. Western Wood Products Association (WWPA):
1. Western Lumber Grading Rules.
SUBMITTALS
A. Comply with requirements of Section 013300 — Submittal Requirements.
B. Shop Drawings: Show specially fabricated rough hardware.
QUALITY ASSURANCE
B. Comply with latest edition of the following standards:

1. Western Coast Lumber Inspection Bureau (WCLIB) "Standard Grading

Rules No. 16."
2. Western Wood Products Association (WWPA) "Grading Rules for Western
Lumber."
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3. American Plywood Association (APA) "Guide to Plywood Grades."
4, United States Product Standard (PS) "Construction and Industrial

Plywood" (PS 1-74).
5. American Wood Preserver's Association (AWPA):

a. "Structural Lumber - Fire-Retardant Treatment by Pressure
Process" (AWPA C27-74).

b. "Plywood - Fire-Retardant Treatment by Pressure Process" (AWPA
C27-74).
C. Grade Marks: Identify all wood materials by official grade mark.

1. Lumber: Mark each piece of lumber with grade mark WCLIB (or WWPA)
or of agency certified by WCLIB (or WWPA), and accompany each mill
shipment to site by certificate of inspection by WCLIB (or WWPA) and FR-
S where fire tfreatment is required.

2. Softwood Plywood: Show Type, Grade, Class and Identification Index;
per APA Guide fo Plywood Grades, and per requirements of NBS PS-1.

C. Fire-Retardant Treatment:
1. Fire-Retardant Treatment: UL classification FR-S.

2. Obtain each type of fire-retardant treated wood products from one
source for both freatment and fire-retardant formulation.

D. Pressure treatment shall not adversely affect application, permanence, or
appearance of finish paint systems.

1.5 PRODUCT HANDLING

A. Facilities: Provide proper facilities for handling and storage of materials to
prevent damage to edges, ends, and surfaces.

B. Storage: Keep materials dry. Stack materials off ground on level flat forms, fully
protected from weather.

1.6 PROJECT CONDITIONS

A. Environmental Requirements: Maintain uniform moisture content of lumber at
not more than 19 percent before, during and after installation.

B. Sequencing and Scheduling: Coordinate details with other Work supporting,
adjoining or fastening to rough carpentry Work.
PART 2 - PRODUCTS
2.1 MATERIALS

A. Wood (all wood shall be fire treated):
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Lumber: Douglas fir; No. 3 or construction grade per WCLIB.

2. Plywood: NBS PS-1 - grade structural one, C-C exterior.

3. Use only material that is free of urea-formaldehyde.

Fasteners:

1. Nails: Common wire typical.

2. Powder-Actuated Devices (PAD): As specified in Section 050500 — Metal
Fasteners.

3. Expansion Bolts: As specified in Section 050500 — Metal Fasteners.

4, Miscellaneous Hardware: Provide common screws, bolts, fastenings,
washers and nuts, and other items required to complete rough
carpentry Work.

5. Finish: Hot-dip galvanize fasteners for exterior work.

ROUGH HARDWARE

A.

All exterior hardware shall be hot-dipped galvanized per ASTM A-123 Standards.

1.

Nails:

Q. Common wire for typical framing, blocking, etc. Box nails will not
be allowed.

b. Annular ring common wire nails for plywood floor.

Bolts: Hexagonal heads, Grade A conforming to ASTM A307.

Washers: Washers for bearing against wood shall be provided under all
bolt heads and nufts.

a. Malleable iron or steel plate having an area equal to 16 times
the area of bolt or lag screw.

b. Steel washers shall have a thickness not less than 1/10 the length
of the washer's longest side.

C. Malleable iron washers shall have a thickness not less than 1/2
the bolt or lag screw diameter and having a bearing surface for
the nut or head equal in diameter to not less than the long
diameter of the nut or head.

Anchor Bolts: Hexagonal heads, Grade A conforming to ASTM 307, 1-
1/2-inch-diameter by 10 inch.

Rough Framing Connectors: KC Metal Products or approved equal. For
connector type, see Drawings.
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B. Powder Driven Fasteners, Expansion Bolts and Expansion Anchors: As specified
under 050500 — Metal Fasteners.

FABRICATION
A. Lumber:
1. Moisture Content: Air- or kiln-dry to 19 percent maximum moisture
content at fime of surfacing.
2. Finish: Surfaced four sides, S4S, unless otherwise specified.
3. Size: Per rules of governing standard. Sizes shown are nominal unless
otherwise specified.
B. Fire-Retardant Treated Lumber and Plywood: Pressure freat rough carpentry

materials per Reference Standards to obtain specified UL Classification.

1. Type: Hoover Treated Wood Products, "Exterior Fire-X," or equal.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

A. Verification of Conditions: Examine areas o receive rough carpentry Work and
verify following:

1. Completion of installation of building components to receive rough

carpentry Work.

2. That spacing, direction, and details of supports are correct to
accommodate installation of blocking, backing, stripping, furring, and
nailers.

3. That surfaces are satisfactory to receive Work. Do not commence

installation until unsatisfactory conditions have been corrected.

INSTALLATION

A. General: Provide wood blocking, backing, furring, grounds, nailers, stripping,
and similar items as detailed and otherwise required to anchor fixtures and
equipment to be installed by other trades. Perform cutting, boring, and similar
Work required. Install members true to line. Fit accurately. Secure rigidly.
Provide special framing, even if not specifically shown, as required to properly
complete Work.

B. Sills or Plates on Concrete: Setin grout if surface of concrete deviates from frue
plane by more than 1/16-inch in 4 feet. Anchor with bolts as shown. Use two
bolts minimum per piece with one bolt located between 4 inches and 8 inches
from each end of each piece of sill.

C. Nail Joints: Per minimum requirements of applicable code unless otherwise
shown.
D. Plywood: Sheet layout, nailing and edge-blocking as shown. Gap joints 1/16-
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inch. Butt joints accurately at centerlines of supporting members.
E. Fasteners:

1. General: Furnish and accurately locate items to be embedded in
concrete. Secure such items in place before concrete is poured.

2. Nails: If wood tends to split, pre-drill holes three-fourths of nail diameter.

3. Lag Screws: Screw info place; do not hammer. Use soap or other
lubricant to ease insertion. Pre-drill holes diameter of shank for
unthreaded portion, two-thirds of shank diameter for threaded portion.

4, Bolts and Nuts: When installed, bear no more than 1/2-inch of threads
on wood and allow no more than 1/2-inch of bolt to project beyond
nut. Drill bolt holes 1/32-inch oversize. Tighten nuts snug when placed,
and re-tighten at end of job or just before closing in.

5. Sheet Metal Fasteners: Nail or bolt per manufacturer's instructions. Nail
or bolt holes. Use nails provided by manufacturer.

3.3 PLYWOOD BACKING FOR TELEPHONE AND ELECTRICAL EQUIPMENT

A. Panels: Nof less than 3/4-inch thick. Use largest sizes practicable.
B. Joints: Tightly butt vee-joints.

C. Finish: Slightly ease exposed edges, sandpaper smooth as required.
D. Fastening: Secure to metal studs and backing plates with flat-head

countersunk sheet metal screws at 12-inch centers at panel edges and at
16-inch centers in panel field.

END OF SECTION
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SECTION 064123- INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

Work Included: Provide and install Casework, complete, as shown on Drawings and as specified. All
casework to be:

AWI Premium Grade Fabrications.

This Section includes the following:

1. Plastic-laminate cabinets.

2. Plastic-laminate counfertops.

3. Solid-surfacing-material countertops and integral sinks.

Related Sections include the following:

1. Division 6 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging strips required
for installing woodwork and concealed within other construction before woodwork installation.

2. Division 8 Section "Flush Wood Doors."

DEFINITIONS

Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing
woodwork items, unless concealed within other construction before woodwork installation.

SUBMITTALS

Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details,
attachment devices, and other components.

Samples for Initial Selection: Manufacturer's color charts consisting of units or sections of units showing
the full range of colors, textures, and patterns available for each type of material indicated.
1. Plastic laminates.

2. Shop-applied transparent finishes.

Samples for Verification:
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1.5

>

'm

1. Plastic laminates, 8 by 10 inches, for each type, color, pattern, and surface finish.

2. Solid-surfacing materials, 6 inches square.
3. One sample door with required hardware.
QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed architectural woodwork similar in
material, design, and extent to that indicated for this Project and whose work has resulted in
construction with a record of successful in-service performance.

Fabricator Qualifications:

1. Shop that employs skilled workers who custom-fabricate products similar to those required for this
Project and whose products have arecord of successful in-service performance.

2. Shop is a certified participant in AWI's Quality Cerfification

Quality Standard: Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality

Standards" for grades of interior architectural woodwork, construction, finishes, and other requirements.

1. Provide AWI certification labels or compliance certificate indicating that woodwork complies
with requirements of grades specified.

Single-sourcing materials: It is the intent of the Contract Documents to single-source plastic laminate and
solid surface materials specified in this section when scheduled on the drawings fo assure matching of
specified finishes.

DELIVERY, STORAGE, AND HANDLING

Do noft deliver woodwork until painting and similar operations that could damage woodwork have been
completed in installation areas. If woodwork must be stored in other than installation areas, store only in
areas where environmental conditions comply with requirements specified in "Project Conditions" Arficle.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install woodwork unfil building is enclosed, wet work is
complete, and HVAC system is operating and maintaining tfemperafure and relative humidity at
occupancy levels during the remainder of the construction period.

Field Measurements: Where woodwork is indicated to fit to other construction, verify dimensions of other
construction by field measurements before fabrication and indicate measurements on Shop Drawings.
Coordinate fabrication schedule with construction progress to avoid delaying the Work.

1. Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating woodwork without field measurements.
Provide allowance for fimming atf site, and coordinate construction to ensure that actual
dimensions correspond to established dimensions.
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COORDINATION

Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of
Work specified in other Sections to ensure that interior architectural woodwork can be supported and
installed as indicated.

PART 2 - PRODUCTS

2.1

MATERIALS

General: Provide materials that comply with requirements of the AWI quality standard for each type of
woodwork and quality grade specified, unless otherwise indicated.

Wood Species and Cut for Transparent Finish:
1. Species: Maple (Acer Saccharun)
2. Application:
a. Cut: Plan Sliced
b. Figure: All light colored wood
C. Face Panel Grade: HPVA Grade A
d. Color: Stain fo match patient room cabinets on adjacent floors

Wood Products: Comply with the following:

1. Hardboard: AHA A135.4.

2. Softwood Plywood: DOC PS 1, Medium Density Overlay.

3. Hardwood Plywood and Face Veneers: HPVA HP-1.

Thermoset Decorative Overlay: Particleboard complying with ANSI A208.1, Grade M-2, or medium-

density fiberboard complying with ANSI A208.2, Grade MD, with surface of thermally fused, melamine-

impregnated decorative paper complying with LMA SAT-

High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated, or if not indicated, as required by

woodwork quality standard.

1. Manufacturer:  Subject to compliance with requirements, provide high-pressure decorative
laminates by one of the following:
a. Wilsonart

Solid-Surfacing Material: Homogeneous solid sheets of filled plastic resin complying with ISSFA-2.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

a. Solid Surface: Corian

2. Type: Standard slab type, unless Special Purpose type is indicated.
3. Colors and Patterns: as per finish schedule.
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2.2

C.

Solid-Surfacing Material: Quartz

2.
3.

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
a. Solid Surface (Quartz): Cambria Quartz (2cm)

Type: Standard slab type, unless Special Purpose type is indicated.
Colors and Patterns: As per finish schedule.

Adhesive for Bonding Plastic Laminate: Contact cement.

Edge-banding:

1.

2.

Cores:

Edge-banding for cabinet body parts shall be purified 3 mm PVC applied with hot melt glue by
automatic edge-banding equipment.

Edge-banding for door and drawer fronts shall be purified 3 mm PVC applied with hot melt glue
by automatic edge-banding equipment. Edges and corners shall be rounded with a 3 mm
radius and scraped free from machining or chatter marks.

Color shall match vertical laminate at cabinets or as selected by Architect from manufacturer's
full color range for solids and patterns.

All sides, tops, countertops, bottoms, doors, drawer fronts, and partitions shall have minimum 3"
thick multi-core premium grade panel product cores manufactured for uses as a core material
for laminated casework. Provide 1-inch thickness for bottom panel of wall hung units (same as
shelves).

Shelf Cores: Shelves shall have the same core material as specified for the cabinet body except
provide 3/4-inch thickness.

Multi-Core Panel Products:

Simpson Plyron, Simpson
States Industries "' Armorcore”
True North “Multi - Core”

CABINET HARDWARE AND ACCESSORIES

General: Provide cabinet hardware and accessory materials associated with architectural cabinets.

Hardware Standard: Comply with BHMA A156.9 for items indicated by referencing BHMA numbers or
items referenced to this standard.

Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 170 degrees of opening, self-
closing.

Door and Drawer Pulls: Back mounted, 4 inches long, wire pull, Finish- Satin Nickel, 5/16" in diameter.

Catches: Magnetic catches, BHMA A156.9, BO3141.
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F. Shelf Rests: BHMA A156.9, B04013.

G. Drawer Slides: Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball bearings,
BHMA A156.9, B0O5091, and rated for the following loads:

1. Box Drawer Slides: 100 Iof.
2. Pencil Drawer Slides: 45 Ibf.

H. Door Locks: BHMA A156.11, EO7121. (Typical at base cabinets at sink locations)

l. Drawer Locks: BHMA A156.11, E07041.

J. Keyboard Trays: VersaTables, 24 inches wide, 14inches deep, Model KD-2414

K. Grommets for Cable Passage through Countertops: 2-1/2-inch beige, molded-plastic grommets and
matching plastic caps with slot for wire passage.

L. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for
BHMA finish number indicated.

1. Satin Chromium Plated: BHMA 652 for steel base.

M. For concealed hardware, provide manufacturer's standard finish that complies with product class
requirements in BHMA A156.9.

N. Keyless Security Locks : (Typical at all upper/wall cabinets in Medication Room and as noted elsewhere)

a. Keyless access
b. Four digit code
C. Power: Operates on two 1.5V AAA batteries
d. Operation: 15,000 openings
e. Low battery signal with battery failure override
f. Dimensions: 5-3/8 inches long by 1-1/4 inches wide by 1-3/16 inches deep fo top of handle
a. Color: Selected by Architect
h. Public/private function
i Base Product: Kit-Lock KL1000 by Codelocks Ltd.
2.3 INSTALLATION MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to less than 15
percent moisture content.

B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.
Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and
elsewhere as required for corrosion resistance. Provide toothed-steel or lead expansion sleeves for
drilled-in-place anchors.

2.4 FABRICATION, GENERAL
A Interior Woodwork Grade: Provide Premium Grade inferior woodwork complying with the referenced

quality standard.
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B. Wood Moisture Content: Comply with requirements of referenced quality standard for wood moisture
content in relation o ambient relative humidity during fabrication and in installation areas.

C. Complete fabrication, including assembly, finishing, and hardware application, fo maximum extent
possible, before shipment to Project site. Disassemble components only as necessary for shipment and
installation.  Where necessary for fitting at site, provide ample allowance for scribing, trimming, and
fitting.

2.5 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
A. Quality Standard: Comply with AWI Section 300.
B. Grade: Premium.
2.6 PLASTIC-LAMINATE CABINETS
A Quality Standard: Comply with AWI Section 400 requirements for laminate cabinets.
B. Grade: Premium.

C. AWI Type of Cabinet Construction: Flush overlay.

D. Laminate Cladding for Exposed Surfaces: High-pressure decorative laminate complying with the
following requirements:

1. Horizontal Surfaces Other Than Tops: HGP.
2. Vertical Surfaces: VGS.
3. Edges: PVC T-mold matching laminate in color, pattern, and finish.

E. Materials for Semi-exposed Surfaces: Provide surface materials indicated below:

1. Surfaces Other Than Drawer Bodies: High-pressure decorative laminate, Grade VGS.

2. Drawer Sides and Backs: Melamine.
3. Drawer Bottoms: Melamine
F. Materials for Exposed Surfaces: Plastic Laminate

G. Retain one each from three groups below or revise to suit Project.
H. Colors, Pattens, and Finishes: Provide materials and products that result in colors and textures of

exposed laminate surfaces complying with the following requirements:

1. Provide Architect's selections from laminate manufacturer's full range of colors and finishes in the
following categories:

qa. Solid colors.
b. Patterns.
2.7 PLASTIC-LAMINATE COUNTERTOPS
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A. Quality Standard:  Comply with AWI Section 400 requirements for high-pressure decorative laminate
countertops.

B. Grade: Premium.

C. High-Pressure Decorative Laminate Grade: HGS.

D. Colors, Pattens, and Finishes: Provide materials and products that result in colors and textures of
exposed laminate surfaces complying with the following requirements:

1. Provide Architect's selections from manufacturer's full range of colors and finishes in the following
categories:
a. Solid colors.
b. Patterns.

E. Edge Treatment: Countertop front edge shall be bullnose type with same laminate cladding on
horizontal surfaces. Side edge, that is visible, shall be finished with same laminate cladding on horizontal
surfaces.

F. Core Material: Shall be %" thick solid plywood or high density particle board built up to 1-1/2".

G. Side Splash: Provide %" side splash af all locations where counter abuts perpendicular wall. Side splash
shall be attached to wall but not fo countertop to allow for expansion or contraction of countertop after
installation.

2.8 SOLID-SURFACING-MATERIAL COUNTERTOPS

A. Grade: Premium.

B. Solid-Surfacing-Material Thickness: 1/2 inch, Finish 1-1/2"

C. Colors, Patterns, and Finishes: Provide materials and products that result in colors of solid-surfacing
material complying with the following requirements:

1. Match project finish schedule. Provide Architect with sample for verification.
D. Fabricate tops in one piece, unless otherwise indicated. Comply with solid-surfacing-material
manufacturer's written recommendations for adhesives, sealers, fabrication, and finishing.
1. Fabricate tops with shop-applied edges of materials and configuration indicated.
2. Provide Integral back splash.
3. Provide Integral side splash where countertop abuts perpendicular wall or cabinet.
4. Provide full bullnose edge at exposed edge of counter.
3. Provide %" radius edge at the top of back and side splash.
E. Integral Sinks: Provide factory fabricated integral sinks where shown and scheduled on Drawings.
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1. Provide Corian, Model 810P, Color: Glacier White OR Samsung Staron A3181, Color: Bright White
BW010

Wood Veneer Casework:

1. Applicable Standard: AWI Section 400A - Wood Cabinets.

2. Grade: Premium.
3. Construction Style: Flush overlay.
4. Scribing: Flush with door faces and per Premium Grade regardless of specified
casework grade.
3. Materials:
a. Exposed Surfaces: Hardwood plywood.
b. Semi-Exposed Surfaces: Hardwood Plywood.
C. Edges: Wood veneer tape banding to match exposed surfaces, not less than
1/16-inch-thick.

PART 3 - EXECUTION

3.1

3.2

PREPARATION
Condition woodwork to average prevailing humidity conditions in installation areas before installation.

Before installing architectural woodwork, examine shop-fabricated work for completion and complete
work as required, including removal of packing and backpriming.

INSTALLATION

Quality Standard:  Install woodwork fo comply with AWI Section 1700 for the same grade specified in
Part 2 of this Section for type of woodwork involved.

Install woodwork level, plumb, frue, and straight. Shim as required with concealed shims. Install level
and plumb (including tops) fo a tolerance of 1/8 inch in 96 inches.

Scribe and cut woodwaork fo fit adjoining work, and refinish cut surfaces and repair damaged finish at
cuts.

Anchor woodwork to anchors or blocking built in or directly attached to substrates. Secure with
countersunk, concealed fasteners and blind nailing as required for complete installation.

Standing and Running Trim:  Install with minimum number of joints possible, using full-length pieces (from
maximum length of lumber available) to greatest extent possible.
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Do not use pieces less than 36 inches long, except where shorter single-length pieces are necessary.
Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately
aligned. Adjust hardware to center doors and drawers in openings and fo provide unencumbered
operation. Complete installation of hardware and accessory items as indicated.

1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight

line.

2. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches
o.c. with No. 10 wafer-head screws sized for 1-inch penetration info wood framing, blocking, or
hanging strips.

Countertops: Anchor securely by screwing through corner blocks of base cabinets or other supports into
underside of countertop.

1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a

straight line.

2. Secure backsplashes to tops and to walls.

3. Calk space between backsplash and wall with sealant specified in Division 7 Section "Joint
Sealants."

4, Cut circular openings in countertop for electrical cord access below counterfop. Provide a

grommet around opening for finish appearance. Color of grommet to match countertop. The
number of openings required will be determined by the Owner but will not exceed 250.

3. Cut openings in countertops for the installation of grilles as indicated on the drawings and as
approved by Architect.

6. Provide full bullnose edge, Typical

ADJUSTING AND CLEANING

Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects;
where not possible to repair, replace woodwork. Adjust joinery for uniform appearance.

Clean, lubricate, and adjust hardware.

Clean woodwork on exposed and semi-exposed surfaces. Touch up shop-applied finishes to restore
damaged or soiled areas.

END OF SECTION
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SECTION 078100 - APPLIED FIREPROOFING

PART T - GENERAL

1.1

A.

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and Supplementary

Conditions and Division 01 Specificatfion Sections, apply fo this Section.

SUMMARY

Section includes sprayed fire-resistive materials.

Related Requirements:

1. Section 078123 "Intumescent Fireproofing" for mastic and infumescent fire-resistive
coatings.

2. Section 099646 "Intumescent Painting" for infumescent paints that are fire retarding
but not fire resistive.

DEFINITIONS

SFRM: Sprayed fire-resistive materials.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1. Review products, design rafings, restrained and unrestrained conditions, densities,
thicknesses, bond strengths, and other performance requirements.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: Framing plans or schedules, or both, indicating the following:

1. Extent of fireproofing for each construction and fire-resistance rating.

2. Applicable fire-resistance design designations of a qualified testing and inspecting
agency acceptable to authorities having jurisdiction.
3. Minimum fireproofing thicknesses needed to achieve required fire-resistance ratfing

of each structural component and assembly.
4, Treatment of fireproofing after application.

Samples: For each exposed product and for each color and texture specified, in
manufacturer's standard dimensions in size.
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INFORMATIONAL SUBMITTALS

Quadlification Data: For Installer.

Product Certificates: For each type of fireproofing.
Evaluation Reports: For fireproofing, from ICC-ES.
Preconstruction Test Reports: For fireproofing.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by
fireproofing manufacturer as experienced and with sufficient trained staff to install
manufacturer's products according to specified requirements.

PRECONSTRUCTION TESTING

Preconstruction Adhesion and Compatibility Testing: Test for compliance with requirements
for specified performance and test methods.

1. Bond Strength: Test for cohesive and adhesive strength according to ASTM E 736.
Provide bond strength indicated in referenced fire-resistance design, but not less
than minimum specified in Part 2.

2. Density: Test for density according to ASTM E 605. Provide density indicated in
referenced fire-resistance design, but not less than minimum specified in Part 2.

3. Verify that manufacturer, through its own laboratory testing or field experience,
attests that primers or coatings are compatible with fireproofing.

4, Schedule sufficient time for testing and analyzing results to prevent delaying the
Work.

5. For materials failing tests, obtain applied-fireproofing manufacturer's written

instructions for corrective measures including the use of specially formulated bonding
agents or primers.

FIELD CONDITIONS

Environmental Limitations: Do not apply fireproofing when ambient or substrate
temperature is 44 deg F or lower unless temporary protection and heat are provided to
maintain femperature at or above this level for 24 hours before, during, and for 24 hours
after product application.

Ventilation: Ventilate building spaces during and after application of fireproofing, providing

complete air exchanges according fo manufacturer's written insfructions. Use natural
means or, if they are inadequate, forced-air circulation until fireproofing dries thoroughly.
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PART 2 - PRODUCTS

2.1

22

PERFORMANCE REQUIREMENTS

Assemblies: Provide fireproofing, including auxiliary materials, according to requirements of
each fire-resistance design and manufacturer's written instructions.

Source Limitations: Obtain fireproofing from single source.

Fire-Resistance Design: Indicated on Drawings, tested according to ASTME 119 or UL 263;
testing by a quadlified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Steel members are to be considered unrestrained unless specifically noted otherwise.

Asbestos: Provide products containing no detectable asbestos.

SPRAYED FIRE-RESISTIVE MATERIALS

Sprayed Fire-Resistive  Material UL P701: Manufacturer's standard, factory-mixed,
lightweight, dry formulation, complying with indicated fire-resistance design, and mixed
with water at Project site to form a slurry or mortar before conveyance and application.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

Carboline Company; a subsidiary of RPM International.
Grace Construction Products; W.R. Grace & Co. -- Conn.
Isolatek International.

Pyrok, Inc.

Schundler Company (The).

Southwest Fireproofing Products Co.

0 Q0T

2. Application: Designated for exterior use by a qualified testing agency acceptable to
authorities having jurisdiction.

3. Bond Strength: Minimum 430-Ibf/sq. ft. cohesive and adhesive strength based on field
testing according to ASTM E 736.

4, Density: Not less than density specified in the approved fire-resistance design,
according to ASTM E 605.
5. Thickness: As required for fire-resistance design indicated, measured according to

requirements of fire-resistance design or ASTM E 605, whichever is thicker, but not less
than 0.375 inch.

é. Combustion Characteristics: ASTM E 136.

7. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

a. Flame-Spread Index: 10 or less.
b. Smoke-Developed Index: 10 or less.

APPLIED FIREPROOFING 078100-3



Intermountain Health NJRA Architects Project # 25207.00
AVC - ENT & General Surgery Clinics Construction Documents

23

8. Compressive Strength: Minimum 100 Ibf/sqg. in. according to ASTM E 761.

9. Corrosion Resistance: No evidence of corrosion according to ASTM E 937.

10.  Deflection: No cracking, spalling, or delamination according to ASTM E 759.

11.  Effect of Impact on Bonding: No cracking, spalling, or delamination according to
ASTM E 760.

12.  Air Erosion: Maximum weight loss of 0.025g/sqg. ff. in 24 hours according to
ASTM E 859.

13.  Fungal Resistance: Treat products with manufacturer's standard antimicrobial
formulation to result in no growth on specimens per ASTM G 21

14.  Sound Absorption: NRC of 0.50 to 0.75 according to ASTM C 423 for Type A mounting
according to ASTM E 795.

15.  Finish: As selected by Architect from manufacturer's standard finishes

a. Color: As selected by Architect from manufacturer's full range.

AUXILIARY MATERIALS

General: Provide auxiliary materials that are compatible with fireproofing and substrates
and are approved by UL or another testing and inspecting agency acceptable to
authorities having jurisdiction for use in fire-resistance designs indicated.

Substrate Primers: Primers approved by fireproofing manufacturer and complying with one
or both of the following requirements:

1. Primer and substrate are identical to those tested in required fire-resistance design by
UL or another tfesting and inspecting agency acceptable to authorities having
jurisdiction.

2. Primer's bond strength in required fire-resistance design complies with specified bond
strength for fireproofing and with requirements in UL's "Fire Resistance Directory" or in
the listings of another qualified testing agency acceptable to authorities having

jurisdiction, based on a series of bond tests according to ASTM E 736.

Bonding Agent: Product approved by fireproofing manufacturer and complying with

requirements in UL's "Fire Resistance Directory” or in the listings of another qualified tesfing
agency acceptable to authorities having jurisdiction.

Metal Lath: Expanded metal lath fabricated from material of weight, configuration, and
finish required, according to fire-resistance designs indicated and fireproofing
manufacturer's written instructions. Include clips, lathing accessories, corner beads, and
other anchorage devices required to attach lath to substrates and to receive fireproofing.

Reinforcing Fabric: Glass- or carbon-fioer fabric of type, weight, and form required to
comply with fire-resistance designs indicated; approved and provided by fireproofing
manufacturer.

Reinforcing Mesh: Metallic mesh reinforcement of type, weight, and form required to

comply with fire-resistance design indicated; approved and provided by fireproofing
manufacturer. Include pins and attachment.
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C.

Sealer: Transparent-drying, water-dispersible, tinted protective coating recommended in
writing by fireproofing manufacturer for each fire-resistance design.

Topcoat: Suitable for application over applied fireproofing; of type recommended in
writing by fireproofing manufacturer for each fire-resistance design.

1. Cement-Based Topcoat: Factory-mixed, cementitious hard-coat formulation for
trowel or spray application over SFRM.

2. Water-Based Permeable Topcoat: Factory-mixed formulation for brush, roller, or spray
application over applied SFRM. Provide application at a rate of 30 sg. ft./gal.

PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for substrates and other conditions affecting performance of the Work and
according to each fire-resistance design.

1. Verify that substrates are free of dirt, oil, grease, release agents, rolling compounds,
mill scale, loose scale, incompatible primers, paints, and encapsulants, or other
foreign substances capable of impairing bond of fireproofing with substrates under
conditions of normal use or fire exposure.

2. Verify that objects penetrating fireproofing, including clips, hangers, support sleeves,
and similar items, are securely attached to substrates.

3. Verify that substrates receiving fireproofing are not obstructed by ducts, piping,
equipment, or other suspended construction that will interfere with fireproofing
application.

Verify that concrete work on steel deck is complete before beginning fireproofing work.

Verify that roof construction, installation of rooftop HVAC equipment, and other related
work are complete before beginning fireproofing work.

Conduct tests according to fireproofing manufacturer's written instructions to verify that
substrates are free of substances capable of interfering with bond.

Prepare written report, endorsed by Installer, listing conditions defrimental to performance
of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Cover other work subject to damage from fallout or overspray of fireproofing materials
during application.

Clean substrates of substances that could impair bond of fireproofing.
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3.3

Prime substrates where included in fire-resistance design and where recommended in
writing by fireproofing manufacturer unless compatible shop primer has been applied and
is in safisfactory condition to receive fireproofing.

For applications visible on completion of Project, repair substrates to remove surface
imperfections that could affect uniformity of texture and thickness in finished surface of
fireproofing. Remove minor projections and fill voids that would telegraph through fire-
resistive products after application.

APPLICATION

Construct fireproofing assemblies that are identical to fire-resistance design indicated and
products as specified, tested, and substantiated by test reports; for thickness, primers,
sealers, topcoats, finishing, and other materials and procedures affecting fireproofing work.

Comply with fireproofing manufacturer's written instructions for mixing materials,
application procedures, and types of equipment used to mix, convey, and apply
fireproofing; as applicable to particular conditions of installation and as required to
achieve fire-resistance ratings indicated.

Coordinate application of fireproofing with other construction to minimize need to cut or
remove fireproofing.

1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other
items penetrating fireproofing are in place.

2. Defer installing ducts, piping, and other items that would interfere with applying
fireproofing until application of fireproofing is completed.

Metal Decks:

1. Do not apply fireproofing to underside of metal deck substrates until concrete
topping, if any, is completed.

2. Do not apply fireproofing to underside of metal roof deck until roofing is completed;
prohibit roof fraffic during application and drying of fireproofing.

Install auxiliary materials as required, as detailed, and according to fire-resistance design
and fireproofing manufacturer's written instructions for conditions of exposure and infended
use. For auxiliary materials, use aftachment and anchorage devices of ftype
recommended in writing by fireproofing manufacturer.

Spray apply fireproofing fo maximum extent possible. After the spraying operation in each
area, complete the coverage by trowel application or other placement method
recommended in writing by fireproofing manufacturer.

Extend fireproofing in full thickness over entire area of each substrate to be protected.

Install body of fireproofing in a single course unless otherwise recommended in writing by
fireproofing manufacturer.
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3.4

For applications over encapsulant materials, including lockdown (post-removal)
encapsulants, apply fireproofing that differs in color from that of encapsulant over which it
is applied.

Where sealers are used, apply products that are finted fto differentiate them from
fireproofing over which they are applied.

Provide a uniform finish complying with descripfion indicated for each type of fireproofing
material and matching finish approved for required mockups.

Cure fireproofing according to fireproofing manufacturer's written instructions.

Do not install enclosing or concealing construction until after fireproofing has been applied,
inspected, and tested and corrections have been made to deficient applications.

Finishes: Where indicated, apply fireproofing to produce the following finishes:

1. Manufacturer's Standard Finishes: Finish according to manufacturer's written

instructions for each finish selected.

Spray-Textured Finish: Finish left as spray applied with no further treatment.

3. Rolled, Spray-Textured Finish: Even finish produced by rolling spray-applied finish with
a damp paint roller to remove drippings and excessive roughness.

4, Skip-Troweled Finish: Even leveled surface produced by troweling spray-applied finish
to smooth out the texture and neaten edges.

5. Skip-Troweled Finish with Corner Beads: Even, leveled surface produced by troweling
spray-applied finish to smooth out the texture, eliminate surface markings, and
square off edges.

N

FIELD QUALITY CONTROL

Special Inspections: Engage a qualified special inspector to perform the following special
inspections:

1. Test and inspect as required by the IBC, Subsection 1705.13, "Sprayed Fire-Resistant
Materials.”

Perform the tests and inspections of completed Work in successive stages. Do not proceed
with application of fireproofing for the next area until test results for previously completed
applications of fireproofing show compliance with requirements. Tested values must equal
or exceed values as specified and as indicated and required for approved fire-resistance
design.

Fireproofing will be considered defective if it does not pass tests and inspections.

1. Remove and replace fireproofing that does not pass tests and inspections, and
retest.

2. Apply additional fireproofing, per manufacturer's written instructions, where test
results indicate insufficient thickness, and retest.

Prepare test and inspection reports.
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3.5 CLEANING, PROTECTING, AND REPAIRING

A. Cleaning: Immediately after completing spraying operations in each containable area of
Project, remove material overspray and fallout from surfaces of other construction and
clean exposed surfaces to remove evidence of soiling.

B. Protect fireproofing, according to advice of manufacturer and Installer, from damage
resulting from construction operations or other causes, so fireproofing is without damage or
deterioration af time of Substantial Completion.

C. As installation of other construction proceeds, inspect fireproofing and repair damaged
areas and fireproofing removed due to work of other frades.

D. Repair fireproofing damaged by other work before concealing it with other constfruction.

E. Repair fireproofing by reapplying it using same method as original installation or using
manufacturer's recommended trowel-applied product.

3.7 UL ASSEMBLIES & PENETRATIONS

A.

Please see following pages for UL assembly details referenced in drawings.

END OF SECTION
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4/13/2015 XHEZ.C-AJ-1140 - Through-penetration Firestop Systems

@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-1140
XHEZ.C-AJ-1140
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. C-AJ-1140

March 19, 2012

F Rating — 3 Hr

T Rating — O Hr

_,”.m”mm.w”u
¥

SECHHIN AA
1. Floor or Wall Assembly — Min 2-1/2 in. (63 mm) thick reinforced lightweight or normal weight (100-150 pcf
0r1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks *. Max area of
opening is 1024 sq in. (.66 sq m) with max dimension of 32 in. (81.3 cm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrants — One or more penetrants to be installed in opening. Min clearance between pipes, conduits or
tubing is 0 in. (0 mm). (point contact). Min clearance between pipes, conduit or tubing and periphery of through
opening is 1 in. (25 mm). Min clearance between pipes, conduit or tubing and periphery of any single surface of through
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opening is 0 in. (point contact). Pipe, conduit or tubing to be rigidly supported on both sides of floor or wall assembly.
The following types and sizes of metallic pipes, conduits or tubing may be used:

A. Steel Pipe — Nom 12 in. (305 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or steel
conduit.

C. Copper Tubing — Nom 4 in. (102 mm) diam (or smaller) Type L (or heavier) copper tubing.
D. Copper Pipe — Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier) copper pipe.

3. Forms — (Not Shown) — Used as a form to prevent leakage of fill material during installation. Forms to be a rigid
sheet material, cut to fit the contour of the penetrating item and positioned as required to accommodate the required
thickness of fill material. Forms may be removed after fill material has cured.

4. Firestop System — The details of the firestop system shall be as follows:

A. Packing Material — (Optional, Not Shown) - For floors greater than 2-1/2 in. (63 mm)
thick, mineral wool batt insulation firmly packed into opening as a permanent or temporary
form and recessed from the top surface of floor to accommodate the required thickness of the
fill material.

B. Fill, Void or Cavity Material* — Mortar — Min 2-1/2 in. (63 mm) thickness of fill material
applied within the annulus. Fill material is mixed at a rate of 2.5 parts dry mix to one part
water by weight in accordance with the installation instructions supplied with fill material.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — Type CP636 or CP637

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2012-03-19
Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up

Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in

the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-1149
XHEZ.C-AJ-1149
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-1149

February 20, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Rating — 2 Hr F Rating —2 Hr
T Rating — 0 Hr FT Rating — 0 Hr
L Rating At Ambient — Less Than 1 CFM/sq ft FH Rating — 2 Hr
L Rating At 400 F — 4 CFM/sq ft FTH Rating — O Hr
W Rating — Class 1 (See Item 4) L Rating At Ambient — Less Than 1 CFM/sq ft
L Rating At 400 F — 4 CFM/sq ft
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SECTION A-A

1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or
1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks *. Max diam of
opening is 12 in. (305 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrants — One metallic pipe, conduit or tubing to be installed within the firestop system. Pipe, conduit
or tubing to be rigidly supported on both sides of floor or wall assembly. The annular space shall be 0 in. (point contact)
to max 1-1/4 in. (32 mm). The following types and sizes of metallic pipes, conduits or tubing may be used:

A. Steel Pipe — Nom 10 in. (254 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe — Nom 10 in. (254 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or steel
conduit.

D. Copper Tubing — Nom 4 in. (102 mm) diam (or smaller) Type L (or heavier) copper
tubing.

E. Copper Pipe — Nom 4 in. (102 in.) diam (or smaller) Regular (or heavier) copper pipe.

3. Packing Material — Min 3 in. (76 mm) thickness of min 4 pcf (64 kg/m3) mineral wool batt insulation for nom 4 in.
diam (and smaller) pipes, conduits or tubings and a min 4 in. (102 mm) thickness of min 4 pcf (64 kg/m3) mineral
wool batt insulation for pipe greater than nom 4 in. diam, firmly packed into opening as a permanent form. Packing
material to be recessed from top surface of floor or from both surfaces of wall to accommodate the required thickness
of fill material.

4. Fill, Void or Cavity Material* — Sealant — Min 1/2 in. (13 mm) thickness of fill material applied within the
annulus, flush with the top surface of floor or both surfaces of wall. At the point of contact location between pipe and
concrete, a min 1/2 in. (13 mm) diam bead of fill material shall be applied at the concrete/pipe interface on the top
surface of floor and on both surfaces of wall. W Rating applies only when CFS-S SIL GG, CFS-S SIL SL (floors
only), CP601S, CP604 sealant or FS-ONE MAX Intumescent Sealant is used. For W Rating when FS-ONE MAX

is used, packing material to be a min 4 in. (102 mm) thickness of min 4 pcf (64 kg/m3) mineral wool batt
insulation.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP601S, CP604, CFS-S SIL GG, CFS-S SIL SL (floors
only), CP606 or FS-ONE Sealant or FS-ONE MAX Intumescent Sealant.

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.
Last Updated on 2015-02-20

Questions? Print this page Terms of Use Page Top

© 2015 UL LLC
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When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-1155
XHEZ.C-AJ-1155
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-1155

February 20, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC s115

F Rating — 2 and 3 Hr (See Item 3)

F Rating — 2 and 3 Hr (See Item 3)

T Rating —0 Hr

FT Rating — 0 Hr

L Rating At Ambient — Less Than 1 CFM/sq ft

FH Rating — 2 and 3 Hr (See Item 3)

L Rating At 400 F — 4 CFM/sq ft

FTH Rating — 0 Hr

W Rating — Class 1 (See Item 4)

L Rating At Ambient — Less Than 1 CFM/sq ft

L Rating At 400 F — 4 CFM/sq ft
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A Section A-A

1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or
1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max diam of
opening is 32 in. (813 mm).

See Concrete Blocks (CAZT) category in Fire Resistance Directory for names of manufacturers.

2. Metallic Sleeve (Optional) — Nom 32 in. (813 mm) diam (or smaller) Schedule 40 (or heavier) steel pipe cast or
grouted into floor or wall assembly, flush with floor or wall assembly.

3. Through Penetrants — One metallic pipe or tubing to be installed either concentrically or eccentrically within the
firestop system. Pipe or tubing to be rigidly supported on both sides of floor or wall assembly. The annular space shall
be min 0 in. (point contact) to max 12 in. (305 mm). When maximum annular space exceeds 2-1/4 in. (57 mm)
the F Rating is 2 hr. The following types and sizes of metallic pipes or tubing may be used:

A. Steel Pipe — Nom 20 in. (508 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe — Nom 20 in. (508 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or nom 6
in. (152 mm) diam (or smaller) steel electrical metallic tubing or nom 6 in. (152 mm) diam (or
smaller) steel conduit.

D. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper
tubing.

E. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe

4. Firestop System — The firestop system shall consist of the following:

A. Packing Material — Min 4 in. (102 mm) thickness of min 4 pcf (64 kg/m3) mineral wool
batt insulation firmly packed into opening as a permanent form. Packing material to be recessed
from top end of sleeve for floors or from both ends of sleeve for walls to accommodate the
required thickness of fill material.

B. Fill, Void or Cavity Material* — Sealant — Min 1/2 in. (13 mm) thickness of fill material
applied within the annulus, flush with the top end of the sleeve for floors, or with both ends of
the sleeve for walls. Min 1/2 in. (13 mm) thick bead of all material to be installed around pipe
at interface of sleeve for point contact installations. W Rating applies only when FS-ONE
MAX Intumescent Sealant is used. For the W Rating, max annular space is 1-7/8 in. (48
mm) and an additional film of sealant shall be applied over the sleeve (when used)
lapping at least 1/2 in. (13 mm) onto top surface of floor or both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX
Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-02-20

Questions? Print this page Terms of Use Page Top
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© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-1155&ccnshorttitie=Through-penetration+Firestop+System...  3/3



4/13/2015 XHEZ.C-AJ-1276 - Through-penetration Firestop Systems

@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-1276
XHEZ.C-AJ-1276
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-1276

April 20, 2012

ANSI/UL1479 (ASTM E814) CAN/ULC S115

F Rating — 3 Hr F Rating — 3 Hr

T Rating — 0 Hr FT Rating — 0 Hr

FH Rating — 3 Hr

FTH Rating — 0 Hr
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SECTION A-A

1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or

1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max diam of
opening is 6 in. (152 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrants — One metallic pipe, conduit or tubing to be centered within the firestop system. A nom
annular space of 3/4 in. (19 mm) is required within the firestop system. Pipe, conduit or tubing to be rigidly supported
on both sides of floor or wall assembly. The following types and sizes of metallic pipes, conduits or tubing may be
used:

A. Steel Pipe — Nom 4 in. (102 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or steel
conduit.

3. Firestop System — The firestop system shall consist of the following:

A. Packing or Forming Materials — Optional — One of the following packing or forming
materials may be used:

Al. Foam Backer Rod — Foam backer rod tightly packed into the opening as a permanent
form. Packing material to be recessed from the top surface of floor or both surfaces of wall as
required to accommodate the required thickness of putty.

A2. Mineral Wool Batt Insulation — Min 4 pcf (64 kg/m3), tightly packed into the opening as
a permanent form. Packing material to be recessed from the top surface of floor or both
surfaces of wall as required to accommodate the required thickness of putty.

A3. Forming Material* — Forming material to be foamed into the opening as a permanent
form. Forming material to be recessed from the top surface of floor or both surfaces of wall as
required to accommodate the required thickness of putty.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CF812 or CF-AS CJP Foam Sealant

B. Fill, Void or Cavity Material* — Putty — Min 1 in. (25 mm) thickness of putty applied
within the annulus, flush with top surface of floor or with both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 618 Firestop Putty Stick
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* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2012-04-20
Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up

Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in

the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-1277
XHEZ.C-AJ-1277
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-1277

April 20, 2012

ANSI/UL1479 (ASTM E814) CAN/ULC S115

F Rating — 3 Hr F Rating — 3 Hr

T Rating — 1/2 Hr FT Rating — 1/2 Hr

FH Rating — 3 Hr

FTH Rating — 1/2 Hr
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SECTION A-4A

1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or
1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max diam of

opening is 4 in.

(102 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrants — One metallic pipe, conduit or tubing to be installed either concentrically or eccentrically
within the firestop system. The annular space shall be min 0 in. (point contact) to max 1-13/16 in. (46 mm). Pipe or
conduit to be rigidly supported on both sides of floor or wall assembly. The following types and sizes of metallic pipes
or conduits may be used:

A. Steel Pipe — Nom 2 in. (51 mm) diam (or smaller) Schedule 40 (or heavier) steel pipe.
B. Iron Pipe — Nom 2 in. (51 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit — Nom 2 in. (51 mm) diam (or smaller) steel electrical metallic tubing or steel
conduit.

3. Firestop System — The firestop system shall consist of the following:

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-1277&ccnshorttitle= Through-penetration+Firestop+ System. ..

A. Packing or Forming Materials — One of the following packing or forming materials may be
used:

Al. Foam Backer Rod — Tightly packed into the opening as a permanent form. Packing
material to be recessed from the top surface of floor or both surfaces of wall as required to
accommodate the required thickness of putty.

A2. Mineral Wool Batt Insulation — Min 4 pcf (64 kg/m3), tightly packed into the opening as
a permanent form. Packing material to be recessed from the top surface of floor or both
surfaces of wall as required to accommodate the required thickness of putty.

A3. Forming Materials* — Forming material to be foamed into the opening as a permanent
form. Forming material to be recessed from the top surface of floor or both surfaces of wall as
required to accommodate the required thickness of putty.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CF812 or CF-AS CJP Foam Sealant

B. Fill, Void or Cavity Material* — Putty — Min 3/4 in. (19 mm) thickness of putty applied
within the annulus, flush with top surface of floor or with both surfaces of wall. At the point
contact location between pipe and concrete, a min 1/4 in. (6 mm) diam bead of fill material
shall be applied at the concrete/pipe interface on the top surface of floor and on both surfaces
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of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 618 Firestop Putty Stick

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2012-04-20

Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up

Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in

the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-1278
XHEZ.C-AJ-1278
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-1278

January 07, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115

F Rating - 3 Hr F Rating - 3 Hr

T Rating - 0 Hr FT Rating - O Hr

FH Rating - 3 Hr

FTH Rating - 0 Hr
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SECTION A-A

1. Floor or Wall assembly — Minimum 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf
or 1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Maximum
diameter of opening is 30-7/8 in. (784 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through-Penetrant — One metallic pipe or conduit to be installed either concentrically or eccentrically within the
firestop system. The annular space between pipe or conduit and periphery of opening shall be minimum 0 in. to
maximum 7/8 in. (22 mm). Pipe or conduit to be rigidly supported on both sides of floor or wall assembly. The
following types and sizes of metallic pipes or conduits may be used:

A. Steel Pipe — Nominally 30 in. (762 mm) diameter (or smaller) Schedule 10 (or heavier)
steel pipe.

B. Copper Pipe — Nominally 6 in. (152 mm) diameter (or smaller) Regular (or heavier) copper
pipe.

C. Copper Tubing — Nominally 6 in. (152 mm) diameter (or smaller) Type L (or heavier)
copper tubing.

D. Conduit — Nominally 6 in. (152 mm) diameter (or smaller) steel conduit.

E. Conduit — Nominally 4 in. (102 mm) diameter (or smaller) steel electrical metallic tubing
(EMT).

3. Fill, Void or Cavity Material* — Sealant — Minimum 1/2 in. (13 mm) thickness of fill material applied within the
annulus, flush with top surface of floor or with both surfaces of wall. At the point contact location between pipe and
concrete, a minimum 1/4 in. (6 mm) diameter bead of fill material shall be applied at the concrete/pipe interface on
the top surface of floor and on both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

(such as Canada), respectively.

Last Updated on 2015-01-07

Questions?

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-1278&ccnshorttitle= Through-penetration+Firestop+ System. ..
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© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-1278&ccnshorttitle=Through-penetration+Firestop+System...  3/3



4/13/2015 XHEZ.C-AJ-2118 - Through-penetration Firestop Systems

@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-2118
XHEZ.C-AJ-2118
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. C-AJ-2118

January 27, 2015

F Rating — 3 Hr
T Rating — O Hr

L Rating At Ambient — Less Than 1 CFM/sq ft

L Rating At 400 F — 4 CFM/sq ft
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1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or

1600-2400 kg/m3) concrete floor or min 5 in. (127 mm) thick reinforced lightweight or normal weight concrete wall.
Wall may also be constructed of any UL Classified Concrete Blocks*. Max diam of opening is 10 in. (254 mm).

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-2118&ccnshorttitle= Through-penetration+Firestop+System...  1/2
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See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Metallic Sleeve — (Optional) — Nom 10 in. (254 mm) diam (or smaller) Sch 10 (or heavier) steel pipe cast or
grouted into floor or wall assembly, flush with floor or wall surfaces.

3. Through-Penetrants* — Glass Pipe — Nom 6 in. (152 mm) diam (or smaller) glass pipe used for use in closed
(process or supply) or vented (drain, waste or vent) piping systems. One pipe to be installed either concentrically or
eccentrically within the firestop system. The annular space shall be min 1/4 in. (6 mm) to max 3-1/2 in. (89 mm).
Pipe couplings to be located min 12 in. (305 mm) from floor or wall surfaces. Pipe to be rigidly supported on both sides
of floor or wall assembly.

4. Firestop System — The firestop system shall consist of the following:

A. Packing Material — Min 4.0 pcf (64 kg/m3) mineral wool batt insulation installed in through
opening as a permanent form. Pieces of batt cut to min width of 3-1/2 in. (89 mm) and
installed edge-first into opening such that batt sections are tightly-compressed in thickness and
such that the compressed batt sections are recessed from top surface of floor or from both
surfaces of wall as required to accommodate the required thickness of fill material.

B. Fill, Void or Cavity Material* — Sealant — Min 3/4 in. (19 mm) thickness of fill material
applied within the annulus, flush with top surface of floor or with both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX
Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-27

Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-2141
XHEZ.C-AJ-2141
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. C-AJ-2141

January 09, 2015

F Rating — 3 Hr
T Rating — 2 Hr
L Rating At Ambient — Less Than 1 CFM/Sq Ft

L Rating At 400 F — 4 CFM/Sq ft
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SECTION A-A

T T

1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or

1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max diam of opening
is 6in. (152 mm).

See Concrete Blocks* (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrants — One nonmetallic pipe or conduit to be installed either concentrically or eccentrically within
the firestop system. The annular space between the pipe or conduit and the periphery of the opening shall be min 1/2
in. (13 mm) to max 2 in. (51 mm). The pipe or conduit to be rigidly supported on both sides of floor or wall. The
following types and sizes of pipes or conduits may be used:

A. Polyvinyl Chloride (PVC) Pipe — Nom 3 in. (76 mm) diam (or smaller) Schedule 40 PVC
pipe for use in closed (process or supply) piping systems.

B. Chlorinated Polyvinyl Chloride (CPVC) Pipe — Nom 3 in. (76 mm) diam (or smaller) SDR
17 CPVC pipe for use in closed (process or supply) piping systems.

3. Firestop System — The firestop system shall consist of the following:

A. Forming Material* — Min 2-1/2 in. (64 mm) thickness of forming material foamed into
opening as a permanent form. Forming material to be recessed from top surface of floor or
from both surfaces of wall as required to accommodate the required thickness of fill material.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CF812 or CF-AS CJP Foam Sealant

B. Fill, Void or Cavity Material* — Sealant — Min 2 in. (51 mm) thickness of fill material
applied with annulus flush with top surface of floor or within both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX
Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-09
Questions? Print this page Terms of Use Page Top
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© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-2217
XHEZ.C-AJ-2217
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. C-AJ-2217

January 09, 2015

F Rating — 2 Hr

T Rating — O Hr
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SECTION A-A

1. Floor or Wall Assembly — Min. 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or

1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks. Max diam of opening
is 7 in. (178 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrants — One nonmetallic pipe to be installed within the firestop system. The annular space shall be
min 0 in. to max 3/8 in. (9.5 mm). Pipe to be rigidly supported on both sides of floor or wall assembly. The following
types and sizes of nonmetallic pipes may be used:

A. Polyvinylidene Fluoride (PVDF) Pipe — Nom 6 in. (152 mm) diam (or smaller) SDR 32.5
PVDF pipe for use in closed (process or supply) or vented (drain, waste or vent) piping systems.

B. Polypropylene (PP) Pipe — Nom 4 in. (102 mm) diameter (or smaller) schedule 40 PP for
use in closed (process or supply) or vented (drain, waste or vent) piping systems.

3. Fill, Void or Cavity Material* — Sealant — Min 1 in. (25 mm) thickness of fill material applied within the annulus,
flush with bottom surface of floor or with both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

4. Firestop Device — Firestop collar shall be installed in accordance with the accompanying installation instructions.
Collar to be installed and latched around the pipe and secured to underside of floor on both sides of wall using the
anchor hooks provided with the collar. (Minimum two anchor hooks for 1-1/2 and 2 in. diam pipes, three anchor hooks
for 3 and 4 in. (102 mm) diam pipes, six anchor hooks for 6 in. (152 mm) diam pipes.). The anchor hooks are to be
secured with min 1/4 in. (6 mm) diam by min 1-1/4 in. (32 mm) long steel expansion bolts or min 0.145 in. (3.7 mm)
diam by 1-1/4 in. (32 mm) long powder actuated fasteners utilizing a 1-7/16 in. (36.5 mm) diam by 1/16 in. (1.6
mm) thick steel washer. As alternates to the anchors specified above, Hilti 1/4 in. (6 mm) diam by 1-1/4 in. (32 mm)
long KWIK-CON II+ concrete screw anchor, Hilti 1/4 in. (6 mm) diam by 1-3/4 in. (44 mm) long KWIK-BOLT 3 steel
expansion anchor or Hilti X-DNI 27 P8 S15 powder actuated floor pin with integral nom 9/16 in. (14 mm) diam washer
may be used.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 643 50/1.5"N, CP 643 63/2"N, CP 643 90/3"N, CP 643
110/4"N or CP643 160/6"N. Firestop Collar.

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification

(such as Canada), respectively.

Last Updated on 2015-01-09
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Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-AJ-5091
XHEZ.C-AJ-5091
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-5091

January 13, 2015

ANSI/UL1479 (ASTM E814) CAN/ULCS115
F Rating — 2 Hr F Rating — 2 Hr
T Ratings — 0 and 1 Hr (See Items 2 and 4) FT Ratings — 0 and 1 Hr (See Items 2 and 4)
L Rating At Ambient — 4 CFM/sq ft FH Rating — 2 Hr
L Rating At 400 F — Less Than 1 CFM/sq ft FTH Ratings — 0 and 1 Hr (See Items 2 and 4)
L Rating At Ambient —4 CFM/sq ft
L Rating At 400 F —Less Than 1 CFM/sq ft
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Section A-A

1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or
1600-2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max diam of
opening is 29 in. (737 mm).

-~

See Concrete Blocks (CAZT) category in the Fire Resistance directory for names of manufacturers.

2. Metallic Sleeve — (Optional) — Nom 30 in. (762 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe sleeve
cast or grouted into floor or wall assembly, flush with floor or wall surfaces or extending a max of 3 in. (76 mm) above
floor or beyond both surfaces of wall. If the steel sleeve extends beyond the top surface of the floor or both surfaces of
the wall, the T Rating of the firestop system is O hr.

2A. Sheet Metal Sleeve — (Optional) - Max 6 in. (152 mm) diam, min 26 ga galv steel provided with a 26 ga galv
steel square flange spot welded to the sleeve at approximately mid- height, or flush with bottom of sleeve in floors,
and sized to be a min of 2 in. (51 mm) larger than the sleeve diam. The sleeve is to be cast in place flush with bottom
surface of floor and may extend a max of 1 in. (25 mm) above the top surface of the floor.

2B. Sheet Metal Sleeve — (Optional) - Max 12 in. (305 mm) diam, min 24 ga galv steel provided with a 24 ga galv
steel square flange spot welded to the sleeve at approximately mid- height, or flush with bottom of sleeve in floors,
and sized to be a min of 2 in. (51 mm) larger than the sleeve diam. The sleeve is to be cast in place flush with bottom
surface of floor and may extend a max of 1 in. (25 mm) above the top surface of the floor.

3. Through Penetrants — One metallic pipe or tubing to be installed either concentrically or eccentrically within the
firestop system. Pipe or tubing to be rigidly supported on both sides of floor or wall assembly. The following types and
sizes of metallic pipes or tubing may be used:

A. Steel Pipe — Nom 12 in. (305 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe — Nom 12 in. (305 mm) diam (or smaller) cast or ductile iron pipe.
C. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

D. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper
tubing.

4. Pipe Covering — Min 1/2 in. (13 mm) to max 2 in. (51 mm) thick hollow cylindrical heavy density (min 3.5 pcf or
56 kg/m3) glass fiber units jacketed on the outside with an all-service jacket. Longitudinal joints sealed with metal
fasteners or factory-applied, self-sealing lap tape. Transverse joints secured with metal fasteners or with butt tape
supplied with the product. The annular space between the insulated pipe and the edge of the periphery of the opening
shall be min 1/2 in. (13 mm) to max 12 in. (305 mm). When thickness of pipe covering is less than 2 in. (51
mm), the T Rating for the firestop system is 0 hr.

See Pipe Equipment Covering — Materials — (BRGU) category in the Building Materials Directory for names of
manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification Marking
with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less may be used.

4A. Pipe Covering — (Not Shown) — As an alternate to Item 4, max 2 in. (51 mm) thick cylindrical calcium silicate

(min 14 pcf or 224 kg/m3) units sized to the outside diam of the pipe or tube may be used. Pipe insulation secured with
stainless steel bands or min 18 AWG stainless steel wire spaced max 12 in. (305 mm) OC. The annular space shall be
min 1/2 in. (13 mm) to max 12 in. (305 mm).

5. Firestop System — The firestop system shall consist of the following:

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-5091&ccnshorttitie=Through-penetration+Firestop+System...  2/3
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A. Packing Material — Min 4 in. (102 mm) thickness of min 4 pcf (64 kg/m3) mineral wool
batt insulation firmly packed into opening as a permanent form. Packing material to be recessed
from top surface of floor or from both surfaces of wall as required to accommodate the required
thickness of fill material.

B. Fill, Void or Cavity Material* — Sealant — Min 1/2 in. (13 mm) thickness of fill material
applied within the annulus, flush with top surface of floor or with both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX
Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-13
Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.
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with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-8041

January 15, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Rating — 3 Hr F Rating — 3 Hr
T Ratings — 0 and 1 Hr (See Item 3) FT Ratings — 0 and 1 Hr (See Item 3)
L Rating At Ambient — 10 CFM/sq ft FH Rating — 3 Hr
L Rating At 400 F — 6 CFM/sq ft FTH Ratings — 0 and 1 Hr (See Item 3)
L Rating At Ambient — 10 CFM/sq ft
L Rating At 400 F — 6 CFM/sq ft

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-8041&ccnshorttitle= Through-penetration+Firestop+System...  1/3



4/13/2015

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification

XHEZ.C-AJ-8041 - Through-penetration Firestop Systems

1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or
1600-2400 kg/m3) concrete floor or min 5 in. (127 mm) thick reinforced lightweight or normal weight (100-150 pcf or
1600-2400 kg/m3) concrete wall. Wall may also be constructed of any UL Classified Concrete Blocks*. Max area of
opening is 192 sq in. (1239 cmz) with max dimension of 24 in. 9610 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through-Penetrants — A max of 4 pipes, conduits or tubing to be installed within the opening. The space between
pipes, conduits or tubing shall be 1-1/2 in. (38 mm). The space between pipes, conduits or tubing and periphery of
opening shall be min 1-5/8 in. (41 mm) to max 2-1/2 in. (64 mm). Pipe, conduit or tubing to be rigidly supported on
both sides of floor or wall assembly. The following types and sizes of metallic pipes, conduits or tubing may be used:

A. Steel Pipe — Nom 3 in. (76 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Copper Tubing — Nom 3 in. (76 mm) diam (or smaller) Type L (or heavier) copper tubing.
C. Copper pipe — Nom 3 in. (76 mm) diam (or smaller) regular (or heavier) copper pipe.

D. Conduit — Nom 3 in. (76 mm) diam (or smaller) electrical metallic tubing or steel conduit.

3. Pipe Covering* — (Optional) — Max 1 in. (25 mm) thick hollow cylindrical heavy density (min 3.5 pcf) glass fiber
units jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or factory-
applied self-sealing lap tape. Transverse joints secured with metal fasteners or with butt strip tape supplied with the
product. A nom annular space of 1-1/2 in. (38 mm) is required within the firestop system. The T, FT and FTH Rating
is 1 hr when 1 in. thick pipe covering is used. The T, FT and FTH Rating is O hr when pipe covering is less than
1 in. or is omitted.

See Pipe and Equipment Covering — Materials (BRGU) category in the Building Materials Directory for names of
manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification Marking
with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less may be used.

4. Packing Material — Min 4 in. (102 mm) thickness of min 4.0 pcf (64 kg/m3) mineral wool batt insulation firmly
packed into opening as a permanent form. Packing material to be recessed from top surface of floor or from both
surfaces of wall as required to accommodate the required thickness of fill material.

5. Fill, Void or Cavity Material* — Sealant — Min 1/2 in. (13 mm) thickness of fill material applied within the
annulus, flush with top surface of floor or with both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant.

(such as Canada), respectively.

Last Updated on 2015-01-15

Questions?

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-AJ-8041&ccnshorttitle= Through-penetration+Firestop+ System. ..

Print this page Terms of Use Page Top

213



4/13/2015 XHEZ.C-AJ-8041 - Through-penetration Firestop Systems

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-AJ-8056

January 15, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Rating — 3 Hr F Rating — 3 Hr
T Rating — 0 Hr FT Rating — 0 Hr
L Rating At Ambient — 5 CFM/sq ft FH Rating — 3 Hr
L Rating At 400 F — 2 CFM/sq ft FTH Rating — O Hr
L Rating At Ambient — 5 CFM/sq ft
L Rating At 400 F — 2 CFM/sq ft
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- SECTION A-A

1. Floor or Wall Assembly — 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf or 1600-
2400 kg/m3) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max area of opening is
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1296 in. sq (8361 cmz) with max dimension of 36 in. (914 mm).
See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Cable Tray* — Max 18 in. (457 mm) wide by max 6 in. (152 mm) deep open-ladder or solid-back cable tray with
channel-shaped side rails formed of 0.060 in. (1.52 mm) thick aluminum or steel and with 1-1/2 in. (38 mm) wide by
1in. (25 mm) channel shape rungs spaced 9 in. (229 mm) OC or a 0.029 in. (0.74 mm) thick steel solid back,
respectively. One cable tray to be installed in the opening. The max annular space between the cable tray and adjacent
penetrants is 9 in. (229 mm) and between the cable tray and periphery of the opening shall be min 1-1/2 in. (38 mm)
to max 4-1/2 in. (114 mm). Cable tray to be rigidly supported on both sides of floor or wall assembly.

3. Cables — Aggregate cross-sectional area of cables in cable tray to be max 30 percent of the cross-sectional area of
the cable tray based on a max 3 in. (76 mm) cable loading depth within the cable tray. Any combination of the
following types and sizes of copper conductor or fiber optic cables may be used:

A. 7/C No. 12 AWG with polyvinyl chloride (PVC) insulation and PVC jacket.

B. 300 pair - No. 24 AWG cable with PVC insulation and jacket.

C. 1/C, 350 kcmil with cross-linked polyethylene (XLPE) insulation and jacket.

D. 1/C, 500 kcmil with thermo plastic insulation and polyvinyl chloride (PVC) jacket.
E. Twenty four fiber optic cable with PVC sub unit and jacket.

4. Through-Penetrants — One or more pipe, conduit or tube to be installed within the opening. The total number of
through-penetrants is dependent on the size of the opening and types and sizes of the penetrants. Any combination of
the penetrants described below may be used provided that the following parameters relative to the annular spaces and
the spacings between the pipes are maintained. The space between pipes, conduits or tubing and between the periphery
of the opening and the pipes or conduits shall be min 1 in. (25 mm) to max 4-1/2 in. (114 mm). Pipe, conduit or tube
to be rigidly supported on both sides of floor or wall assembly. The following types and sizes of metallic pipes, conduits
or tubing may be used:

A. Nom 6 in. (152 mm) diam (or smaller) rigid galv steel conduit.

. Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing.

. Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier) copper pipe.
. Nom 4 in. (102 mm) diam (or smaller) Type L (or heavier) copper tube.

. Nom 6 in. (152 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

m m O O W

. Nom 6 in. (152 mm) diam (or smaller) cast or ductile iron pipe.

5. Pipe Covering — Nom 1-1/2 in. (38 mm) thick hollow cylindrical heavy density (min 3.5 pcf) glass fiber units
jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or factory applied self-
sealing lap tape. Transverse joints secured with metal fasteners or with butt tape supplied with the product.

See Pipe and Equipment Covering and Materials (BRGU) category in the Building Materials Directory for names of
manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification Marking
with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 may be used.

6. Cables — Max 2 in. (51 mm) diam tight bundle of cables centered in opening and rigidly supported on both surfaces
of floor and wall. Any combination of the following types and sizes of cables may be used:

A. 7/C No. 12 AWG with polyvinyl chloride (PVC) insulation and PVC jacket.
B. 25 pair - No. 24 AWG cable with PVC insulation and jacket.
C. 2/C No. 10 AWG with PVC insulation and jacket.

D. 3/C No. 8 AWG aluminum clad cable with cross-linked polyethylene (XLPE) insulation and
PVC jacket.

E. Type RC - 62 A/U coaxial cable with air core and PVC jacket.
F. 24 fiber optic cable with PVC sub unit and outer jacket.
7. Firestop System — The firestop system shall consist of the following:

A. Fill, Void or Cavity Material* — Fire blocks installed with long dimension passed through
the opening and centered within the thickness of the floor or wall. Blocks to be firmly packed
and completely fill the entire area and thickness of opening. Either one or a combination of the
block types specified below may be used.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS 657 -Fire Block or CFS-BL
Firestop Block

B. Fill, Void or Cavity Material* — (Not Shown) Fill material to be forced into interstices of
cables and between cables and cable trays to max extent possible on both surfaces of the
penetration.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant, FS-ONE MAX
Intumescent Sealant, or CP618 Firestop Putty Stick (L Rating applies only when FS-One Sealant
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is used.)

C. Wire Mesh (Not Shown) — When the annular space exceeds 4-1/2 in. (114 mm) to the
periphery, a nom 2 in. sq (51 mm sq.) wire fencing shall be used to keep the fire blocks in
place. The wire fencing is fabricated from min No. 16 SWG (0.060 in.) (1.52 mm) galv steel
wire. The wire is cut to fit the contour of the penetrating item with a min 3 in. (76 mm) lap
beyond the periphery of the opening. Wire fencing secured to top surface of floor and both
surfaces of wall assembly by means of 1/4 in. (6 mm) diam by 1 in. (25 mm) long concrete
anchors and 1/4 in. (6 mm) by 1-1/2 in. (38 mm) diam fender washers spaced max 8 in. (203
mm) OC.

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-15
Questions? Print this page Terms of Use Page Top
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When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
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Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-B]J-4025

January 16, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Rating — 2 Hr F Rating — 2 Hr
T Ratings - 0, 1 and 1-1/2 Hr (See Items 4 and 5C) FT Ratings - 0, 1 and 1-1/2 Hr (See Items 4 and 5C)

FH Rating — 2 Hr

FTH Ratings - 0, 1 and 1-1/2 Hr (See Items 4 and 5C)

(58}
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1. Floor or Wall Assembly — Min 8 in. (203 mm) thick reinforced lightweight or normal weight (100-150 pcf)
concrete. Max area of opening is 288 sq in. (1858 cm2) with max dimension of 24 in. (610 mm).
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2. Sheathing — Nom 1-1/2 in. (38 mm) by 4 in. (102 mm) by 3/16 in. (4.8 mm) thick steel channel shaped members
secured to the concrete (Item 1) by means of 1/4 in. (6 mm) diam by 1-1/4 in. (32 mm) long concrete screw fasteners
spaced 6 in. (152 mm) to 8 in. (203 mm) OC. The sheathing shall completely enclose the perimeter of the opening on
top surface of floor assembly and one surface of wall assembly for asymmetrical systems and both surfaces of wall
assembly for symmetrical systems.

3. Cable Rack — (Not Shown)—Max 20 in. (508 mm) wide cable rack, fabricated from min 1/4 in. (6 mm) thick by 1-
1/2 in. (38 mm) wide steel bar side rails and 3/16 in. (4.8 mm) thick by 1 in. (25 mm) wide C-shaped rungs spaced 9
in. (229 mm) OC. Cable rack shall be welded or bolted to top surface of sheathing (Item 2).

4. Cables — Aggregate cross-sectional area of cables in opening to be max 34 percent of the cross-sectional area of
the opening. The annular space between cables and the periphery of the opening to be min 1 in. (25 mm). Cables to be
rigidly supported on both sides of floor or wall assembly. Any combination of the following types and sizes of cables

may be used:

A. Max 300 pair No. 24 AWG telephone cable with polyvinyl chloride (PVC) insulation and jacket.

B. Max 750 kcmil power cable with cross-linked polyethylene (XLPE) insulation and polyvinyl
chloride (PVC) jacket.

C. Multiple fiber optic communication cable with polyvinyl chloride (PVC) jacket, having a max
OD of 1/2 in. (13 mm).

The T Rating of the firestop system is dependent upon the type of cable used within
the firestop system as shown in the following table:

Cable Identification T, FT and FTH Ratings, Hr
A 1-1/2
B and C 1

5. Firestop System — The firestop system may be installed as an asymmetrical system in a floor and symmetrical or
asymmetrical system in a wall assembly. The firestop system shall consist of the following items:

A. Fill, Void or Cavity Materials*—Fire Blocks — Fire blocks installed with 5 in. (127 mm)
dimension projecting through the opening, flush with the top surface of concrete or either wall
surface. Blocks to be firmly packed and completely fill the entire length and width of the
opening. Either one or a combination of the block types specified below may be used.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS 657 Fire Block or CFS-BL
Firestop Block

B. Fill, Void or Cavity Materials*—Putty — When cover plate is used, formed into pads 1/4
in. (6 mm) thick, installed around periphery of cable bundle, extending min 2 in. (51 mm) onto
penetrant and overlapping cover plate by min 1/2 in. (13 mm).

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 618 Firestop Putty Stick

B1. Fill, Void or Cavity Materials*—Sealant (Optional) (Not Shown) — When cover plate is
used, min 1/2 in. (13 mm) thickness of fill material to be applied at cables/cover plate
interface. Additional 3/8 in. (9.53 mm) bead of fill material applied at fill cover plate interface,
overlapping cover plate.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX
Intumescent Sealant.

C. Steel Cover Plate (Optional) — Min 0.020 in. (0.51 mm) thick (No. 22 MSG) steel plate
shall be cut to fit contour of the cable bundle. Steel cover plate secured to the sheathing with
1/4-20 bolts or screws spaced max 12 in. (305 mm) OC. Annular space between the cables and
the cover plate shall be min 0 in. (point contact) to max 1 in. (25 mm). Annular space between
cables and sheathing shall be min 0 in. (point contact) to max 1 in. (25 mm). In order to
achieve a T, FT and FTH Rating greater than 0 Hr, the annular spaces shall be treated as
described in Items 5B and 5B1. When the cover plate is not used or annular spaces are not
treated, the T, FT and FTH Ratings are 0 Hr.

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification

Last Updated on 2015-01-16

Questions?
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When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
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database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.C-BJ-4025&ccnshorttitle=Through-penetration+Firestop+System...  3/3



4/13/2015 XHEZ.C-BJ-4026 - Through-penetration Firestop Systems

@ ONLINE CERTIFICATIONS DIRECTORY

System No. C-BJ-4026
XHEZ.C-B]J-4026
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. C-BJ-4026

January 16, 2015

ANSI/UL1479 (ASTM E814) CAN/ULCS115
F Rating — 2 Hr F Rating — 2 Hr
T Ratings - 0 and 1-1/2 Hr (See Item 5C) FT Ratings - 0 and 1-1/2 Hr (See Item 5C)

FH Rating — 2 Hr

FTH Ratings - 0 and 1-1/2 Hr (See Item 5C)

1. Floor or Wall Assembly — Min 8 in. (203 mm) thick reinforced lightweight or normal weight (100-150 pcf or 1600-
2400 kg/m3) concrete. Max area of opening is 288 sq in. (1858 cmz) with max dimension of 24 in. (610 mm).
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2. Sheathing — Nom 1-1/2 in. (38 mm) by 4 in. (102 mm) by 3/16 in. (4.8 mm) thick steel channel channel-shaped
members secured to the concrete (Item 1) by means of 1/4 in. (6 mm) diam by 1-1/4 in. (32 mm) long concrete

screw fasteners spaced 6 in. (152 mm) to 8 in. (203 mm) OC. The sheathing shall completely enclose the perimeter of
the opening on the top surface of the floor assembly or on one surface of wall assembly for asymmetrical systems and
on both surfaces of wall assembly for symmetrical systems.

3. Cable Rack — Max 20 in. (508 mm) wide cable rack, fabricated from min 1/4 in. (6 mm) thick by 1-1/2 in. (38
mm) wide steel bar side rails and 3/16 in. (4.8 mm) thick by 1 in. (25 mm) wide C-shaped steel rungs spaced 9 in.
(229 mm) OC. Cable rack shall be welded or bolted to top surface of sheathing (Item 2).

4. Cables — Aggregate cross-sectional area of cables in opening to be max 34 percent of the cross-sectional area of
the opening. The annular space between cables and the periphery of the opening to be min 1 in. (25 mm). Cables to be
rigidly supported on both sides of floor or wall assembly. Any combination of the following types and sizes of cables

may be used:

A. Max 300 pair No. 24 AWG telephone cable with polyvinyl chloride (PVC) insulation and jacket.

B. Max 750 kcmil power cable with cross-linked polyethylene (XLPE) insulation and polyvinyl
chloride (PVC) jacket.

C. Multiple fiber optic communication cable with polyvinyl chloride (PVC) jacket, having a max
OD of 1/2 in. (13 mm).

5. Firestop System — The firestop system may be installed as an asymmetrical system in a floor and symmetrical or
asymmetrical system in a wall assembly. The firestop system shall consist of the following items:

A. Fill, Void or Cavity Materials*—Fire Blocks — Fire blocks installed with long dimension
projecting through the opening flush with the top surface of concrete floor or either wall surface.
Blocks to be firmly packed and completely fill the entire length and width of the opening. Either
one or a combination of the block types specified below may be used.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS 657 Fire Block or CFS-BL
Firestop Block

B. Fill, Void or Cavity Materials*—Putty — When cover plate is used, formed into pads 1/4
in. (6 mm) thick, installed around periphery of cable bundle, extending min 2 in. (51 mm) onto
penetrant and overlapping cover plate by min 1/2 in. (13 mm).

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 618 Firestop Putty Stick

B1. Fill, Void or Cavity Materials*—Sealant — When cover plate is used, min 1/2 in. (13
mm) thickness of fill material to be applied at cables/cover plate interface. Additional 3/8 in.
(9.53 mm) bead of fill material applied at fill cover plate interface, overlapping cover plate.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX
Intumescent Sealant.

C. Steel Cover Plate (Optional) — Min 0.020 in. (0.51 mm) thick (No. 22 MSG) steel plate
shall be cut to fit contour of the cable bundle. Steel cover plate secured to the sheathing with
1/4-20 bolts or screws spaced max 12 in. (305 mm) OC. As an alternate fastener, Southco®
Medium Bail Style Quarter-turn steel stud/receptacle fasteners may be used. Annular space

between the cables and the cover plate shall be min 0 in. (point contact) to max 1 in. (25 mm).

Annular space between cables and sheathing shall be min 0 in. (point contact) to max 1 in. (25
mm). In order to achieve a T, FT And FTH Rating of 1-1/2 Hr, the annular spaces shall be
treated as described in Items 5B and 5B1. When the cover plate is not used or annular spaces
are not treated, the T, FT and FTH Ratings are O Hr.

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
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1. Floor Assembly — The fire rated unprotected concrete and steel floor assembly shall be constructed of the
materials and in the manner specified in the individual D900 Series designs in the UL Fire Resistance Directory and as
summarized below:
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pcf or 1600-2400 kg/m3) concrete.
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B. Steel Floor and Form Units* — Composite or non-composite max 3 in. (76 mm) deep galv
steel fluted units as specified in the individual Floor-Ceiling Design. Max diam of opening is 14-
5/8 in. (371 mm).

2. Through Penetrants — One metallic tubing, pipe or conduit to be installed within the firestop system. Pipe, tubing
or conduit to be rigidly supported on both sides of floor-ceiling assembly. The annular space between pipe, tubing or
conduit and periphery of opening shall be min of 0 in. (point contact) to max 1-7/8 in. (48 mm). The following types
and sizes of metallic pipes, tubing or conduit may be used:

A. Steel Pipe — Nom 12 in. (305 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or nom 6
in. (152 mm) diam (or smaller) steel conduit.

C. Copper Tube — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tube.
D. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

3. Fill, Void or Cavity Materials*-Sealant — Min 1 in. (25 mm) thickness of sealant applied within annular space,
flush with top surface of floor. At the point contact location, between pipe and concrete, a min 1/2 in. (13 mm) diam
bead of fill material shall be applied at the concrete/pipe interface on the top surface of floor.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant.

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.
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SECTION A-A

1. Floor Assembly — Min 2-1/2 in. (64 mm) thick reinforced lightweight or normal weight (100-150 pcf or 1600-2400
kg/m3) concrete. Max diameter of opening is 31-7/8 in. (810 mm).

1A. Floor Assembly — (Optional) - (Not Shown) -The fire rated unprotected concrete and steel floor assembly shall be
constructed of the materials and in the manner specified in the individual D900 Series designs in the UL Fire Resistance
Directory and as summarized below.

A. Concrete — Min 2-1/2 in. (64 mm) thick reinforced lightweight or normal weight (100-150
pcf or 1600-2400 kg/m3) concrete.

B. Steel Floor and Form Units* — Composite or non-composite max 3 in. (76 mm) deep galv
steel fluted units as specified in the individual Floor-Ceiling Design. Max diam of opening is 31-
7/8 in. (810 mm).

2. Steel Sleeve — (Optional) - Nom 32 in. (813 mm) diam (or smaller) Schedule 40 steel pipe cast or grouted into
floor assembly, flush with floor surfaces.

2A. Sheet Metal Sleeve — (Optional) - Max 6 in. (152 mm) diam, min 26 ga galv steel provided with a 26 ga galv
steel square flange spot welded to the sleeve at approx mid-height, or flush with bottom of sleeve in floors, and sized
to be a min of 2 in. (51 mm) larger than the sleeve diam. The sleeve is to be cast in place and may extend a max of 4
in. (102 mm) below the bottom of the deck and a max of 1 in. (25 mm) above the top surface of the concrete floor.

2B. Sheet Metal Sleeve — (Optional) - Max 12 in. (305 mm) diam, min 24 ga galv steel provided with a 24 ga galv
steel square flange spot welded to the sleeve at approx mid-height, or flush with bottom of sleeve in floors, and sized

to be a min of 2 in. (51 mm) larger than the sleeve diam. The sleeve is to be cast in place may extend a max of 4 in.
below the bottom of the deck and a max of 1 in. (25 mm) above the top surface of the concrete floor.

3. Through Penetrants — One metallic pipe, conduit or tubing to be installed concentrically within the firestop device.
Pipe, conduit or tubing to be rigidly supported on both sides of floor assembly. The annular space between pipe conduit
or tubing and the periphery of the opening shall be min 0 in. (point contact) to max 1-7/8 in. (48 mm).

The following types of pipe, conduit or tubing may be used:

Steel Pipe — Nom 30 in. (762 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
Iron Pipe — Nom 30 in. (762 mm) diam (or smaller) cast or ductile iron pipe.

Conduit — Nom 6 in. (152 mm) diam (or smaller) rigid steel conduit.

Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic conduit.

Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tubing.
Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

4. Firestop System — The firestop system shall consist of the following:

A. Packing Material — Min 2. (51 mm) in thickness of min 4 pcf (64 kg/m3) mineral wool batt
insulation tightly packed into the opening as a permanent form. Packing material to be recessed
from top surface of floor as required to accommodate the required thickness of fill material.

B. Fill, Void or Cavity Materials* - Sealant — Min 1/2 in. (13 mm) thickness of fill material
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.F-A- 1028&ccnshorttitle=Through-penetration+Firestop+Systems...  2/3



4/13/2015 XHEZ.F-A-1028 - Through-penetration Firestop Systems

applied within the annulus, flush with top surface of floor. At point contact, a min 1/2 in. (13
mm) diam bead of fill material shall be applied at the concrete/sleeve/pipe interface on top
surface of floor.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX
Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.
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F Rating — 2 Hr

T Rating — 2 Hr

Sectlon A-A Sectlon B-B

1. Floor Assembly — The fire-rated unprotected concrete and steel floor assembly shall be constructed of the
materials and in the manner specified in the individual D900 Series designs in the UL Fire Resistance Directory and as
summarized below:

A. Normal Weight Concrete — Min 2-1/2 in. (64 mm) thickness of lightweight or normal

weight (100-150 pcf or 1600-2400 kg/m3) concrete topping as measured over the crests of the
steel floor units.

B. Steel Floor and Form Units* — Composite or noncomposite 3 in. (76 mm) deep fluted galv
units as specified in the individual Floor-Ceiling design. Max diam of opening core-drilled
through floor assembly is 8 in. (203 mm).

2. Through Penetrants — One nonmetallic pipe to be installed either concentrically or eccentrically within the firestop
system. The annular space between pipe and periphery of opening shall be min 0 in. ( 0 mm, point contact) to max 1-
1/2 in. (38 mm). Pipe to be rigidly supported on both sides of floor assembly. The following types and sizes of
nonmetallic pipes may be used:

A. Polyvinyl Chloride (PVC) Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 40 solid-
core or cellular core PVC pipe for use in closed (process or supply) or vented (drain, waste or

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.F-A-2025&ccnshorttitle=Through-penetration+Firestop+Systems...  1/3
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vent) piping system.

B. Chlorinated Polyvinyl Chloride (CPVC) Pipe — Nom 6 in. (152 mm) diam (or smaller)
SDR13.5 CPVC pipe for use in closed (process or supply) piping systems.

C. Acrylonitrile Butadiene Styrene (ABS) Pipe — Nom 6 in. (152 mm) diam (or smaller)
Schedule 40 solid-core or cellular core ABS pipe for use in closed (process or supply) or vented
(drain, waste or vent) piping systems.

D. Flame Retardant Polypropylene (FRPP) Pipe — Nom 6 in. (152 mm) diam (or smaller)
Schedule 40 FRPP pipe for use in closed (process or supply) or vented drain, waste or vent)
piping systems.

3. Metal Plate Enclosure — Min 18 ga steel. Width of plate to be min 12 in. (305 mm). Length of plate (transverse to
steel floor unit direction) to extend to steel floor unit valley beyond each side of core-drilled hole with a min lap of 1-
1/2 in. (38 mm) on the floor unit valley at each end. Both ends of plate perpendicular to floor unit valleys to be cut to
permit the ends to be bent upwards 90 F deg to follow the contour of the floor unit, enclosing the packing material
(Item 4) within the areas of the flutes. The contoured plate ends shall be such that the gap between the floor unit and
the plate ends is no greater than 1/4 in. (6 mm). As an alternate to bending up ends of plate, min 1/4 in. (6 mm)
thickness of fill material (Item 5) shall be applied to completely cover the surface of the mineral wool packing material
within the flutes of the steel floor units, between the two ends of the metal enclosure plate and the steel floor units.
Circular cutout in plate to tightly follow circumference of nonmetallic pipe with side edges of plate at least 3 in. (76
mm) from circular cutout on all sides. Slit made in plate to permit installation around the nonmetallic pipe to be
located at end of plate beneath floor unit valley nearest to the circular cutout. Plate secured to valleys of floor unit
using min 1/4 in. (6 mm) diam by 1-3/4 in. (45 mm) long steel expansion bolts, or equivalent, in conjunction with min
3/4 in. (19 mm) diam steel washers or min 0.145 in. (4 mm) diam by 1-1/4 in. (32 mm) long powder actuated
fasteners utilizing a 1-7/16 in. (36 mm) diam by 1/16 in. (2 mm) thick steel washer. As alternates to the anchors
specified above, Hilti 1/4 in. (6 mm) diam by 1-1/4 in. (32 mm) long KWIK-CON II+ concrete screw anchor, Hilti 1/4
in. (6 mm) diam by 1-3/4 in. (44 mm) long KWIK-BOLT 3 steel expansion anchor or Hilti X-DNI 27 P8 S15 powder
actuated floor pin with integral nom 9/16 in. (15 mm) diam washer may be used . Fasteners to be located approx 1 in.
(25 mm) from edges of plate at each corner, at each plate/valley intersection and at both sides of slit made to permit
installation around nonmetallic pipe. Spacing of fasteners no to exceed 10 in. (254 mm) OC.

4. Packing Material — Mineral wool batt insulation having min density of 4 pcf (64 kg/m3), firmly packed into flutes
of steel floor units above metal plate enclosure (Item 3) to completely fill cavities. When ends of metal plate enclosure
perpendicular to floor unit valleys are not bent up to enclose packing material within flutes (see Item 3), packing
material to be recessed from ends of plate to accommodate the required thickness of the fill material.

5. Fill, Void or Cavity Material* — Sealant — Nom 1/2 in. (13 mm) bead of fill material applied around the
perimeter of the metal plate enclosure at the interface of the enclosure and steel deck. When ends of metal plate
enclosure (Item 3) are not bent up to enclose packing material within flutes, min 1/4 in. (6 mm) thickness of fill
material shall be applied to completely cover the surface of the mineral wool packing material within the flutes of the
steel floor units, between the two ends of the metal enclosure plate and the steel floor units.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

6. Firestop Device* — Firestop Collar — Firestop collar shall be installed in accordance with the accompanying
installation instructions. Collar to be installed and latched around the pipe and secured to the valley of the steel deck
and to the metal plate enclosure using the anchor hooks provided with the collar. Min of two anchor hooks required for
1-1/2 and 2 in. (38 and 51 mm) diam pipes, min of three anchor hooks required for 3 and 4 in. (76 and 102 mm) diam
pipes, and min of four anchor hooks required for 6 in. (152 mm) diam pipes. Where the anchor hooks are beneath the
valley of the steel floor unit, the anchor tabs are to be secured with 1/4 in. (6 mm) diam by min 1-1/2 in. (38 mm)
long steel expansion bolts, or equivalent, in conjunction with steel nuts and min 3/4 in. (19 mm) diam steel washers
with one anchor bolt in each anchor hook. Where the anchor hooks are beneath the crest of the steel deck, the anchor
hooks are to be secured to the metal enclosure with No. 10 by min 1/2 in. (13 mm) long self-drilling, self-tapping steel
screws and min 3/4 in. (19 mm) diam steel washers.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 643 50/1.5"N, CP 643 63/2"N, CP643 90/3"N, CP 643
110/4"N or CP 643 160/6"N Firestop Collar

(such as Canada), respectively.
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SECTION A-A

1. Floor Assembly — The fire rated unprotected concrete and steel floor assembly shall be constructed of the
materials and in the manner specified in the individual D900 Series designs in the UL Fire Resistance Directory and as
summarized below.

A. Concrete — Min 2-1/2 in (64 mm) thick reinforced lightweight or normal weight (100-150
pcf or 1600-2400 kg/m3) concrete.

B. Steel Floor and Form Units* — Composite or non-composite max 3 in. (76 mm) deep galv
steel fluted units as specified in the individual Floor-Ceiling Design. Max diam of opening is 6 in.
(152 mm).

2. Steel Sleeve — (Optional)- Nom 6 in. (152 mm) diam (or smaller) Schedule 40 (or heavier) steel sleeve cast or
grouted into floor assembly, flush with floor surfaces.

3. Cables — Aggregate cross-sectional area of bundled cables in opening to be min 25 percent to max 45 percent of the
cross-sectional area of the opening. Cables to be rigidly supported on both sides of the floor or wall assembly. Any
combination of the following types and sizes of cables may be used.

A. Max 300 pair No. 24 AWG telecommunication cable with PVC
insulation and jacket. When telecommunication cable is used, T, FT
and FTH Rating is O hr

B. Max 500 kcmil single copper connector power cable with thermoplastic
insulation and polyvinyl chloride (PVC) jacket. When single copper
conductor power cable is used, T, FT and FTH Rating is 0 hr

C. Max 350 kcmil single connector power cable with either aluminum or
copper conductors with cross-linked polyethylene (XLPE) insulation and
polyvinyl chloride (PVC) jacket. When single aluminum conductor
power cable is used, T, FT and FTH Rating is 0 hr. When single
copper conductor power cable is used, T Ratingis 1/2 hr.

D. Max three copper connector No. 6 AWG cable with polyvinyl chloride
(PVC) insulation and jacket material. When multi-connector power
cable is used, T, FT and FTH Rating is O hr.

E. Max 7/C copper connector No. 12 AWG multiconductor power and
control cable with polyvinyl chloride (PVC) or cross-linked polyethylene
(XLPE) insulation and PVC jacket. When multi-connector power
cable is used, T, FT and FTH Rating is 3/4 hr.

F. Multiple fiber optical communication cable jacketed with PVC and
having a max outside diameter of 1/2 in. When fiber optic cable is
used, T, FT and FTH Rating is 3/4 hr.

G. Max 3/C No. 12 AWG with bare aluminum ground, polyvinyl chloride
(PVC) insulated steel Metal-Clad cable+. When MC cable is used, T, FT
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and FTH Rating is O hr.

4. Firestop System — The firestop system shall consist of the following:

A. Packing Materials — Min 2 in (51 mm) thickness of min 4 pcf (64 kg/m3) mineral wool batt
insualtion firmly packed into opening as a permanent form. Packing material to be recessed
from top surface of floor to accommodate the required thickness of fill material.

B. Fill, Void or Cavity Materials* - Sealant — Min 1/2 in. (13 mm) thickness of fill material
applied within the annulus, flush with top surface of floor.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX
Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-16
Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHBN - Joint Systems

See General Information for Joint Systems

System No. HW-D-0029
April 07, 2015
Assembly Ratings — 1 and 2 Hr (See Items 2 and 3B)
L Rating at Ambient — Less than 1 CFM/Lin Ft
L Rating at 400 F — Less than 1 CFM/Lin Ft
Nominal Joint Width — 1 In.

Class II Movement Capabilities — 25% Compression or Extension

SECTION A-A
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1. Floor Assembly — The fire-rated fluted steel deck/concrete floor assembly shall be constructed of the materials and
in the manner described in the individual D700 or D900 Series Floor-Ceiling Design in the UL Fire Resistance Directory
and shall include the following construction features:

A. Steel Floor And Form Units* — Max 3 in. (76 mm) deep galv steel fluted floor deck .

Al. Spray Applied Fire Resistive Material* — (Optional, not shown) — Prior to the
installation of the Deflective Channel, Forming Material and Fill, Void or Cavity Materials (Items
3A and 3B), the steel floor units may be sprayed with a min 5/16 in. (8 mm) to max 11/16 in.
(18 mm) thickness of fire resistive material.

W R GRACE & CO - CONN — Type MK-6/HY.

B. Concrete — Min 2-1/2 in. (64 mm) thick reinforced concrete, as measured from the top
plane of the floor units.

1A. Roof Assembly — (Not Shown)—As an alternate to the floor assembly, a fire rated fluted steel deck roof
assembly may be used. The roof assembly shall be constructed of the materials and in the manner described in the
individual P900 Series Roof-Ceiling Design in the UL Fire Resistance Directory. The hourly rating of the roof
assembly shall be equal to or greater than the hourly rating of the wall assembly. The roof assembly shall
include the following construction features:

A. Steel Roof Deck — Max 3 in. (76 mm) deep galv steel fluted roof deck.

B. Roof Insulation — Min 2-1/4 in. (57 mm) thick poured insulating concrete, as measured
from the top plane of the floor units.

2. Wall Assembly — The 1 or 2 hr fire rated gypsum board/steel stud wall assembly shall be constructed of the
materials and in the manner described in the individual U400 or V400- Series Wall and Partition Design in the UL Fire
Resistance Directory and shall include the following construction features:

A. Steel Floor And Ceiling Runners — Floor and ceiling runners of wall assembly shall consist
of galv steel channels sized to accommodate steel studs (Item 2B). When deflection channel
(Item 3A) is used, ceiling runner to be provided with 3 in. (76 mm) flanges. Ceiling runner
installed within the deflection channel with 1 in. (25 mm) gap maintained between the top of
ceiling runner and top of deflection channel. When deflection channel is not used, flange height
of ceiling runner shall be min 3/4 in. (19 mm) greater than nom joint width. Ceiling runner
installed parallel to direction of fluted steel deck, centered beneath valley, and secured with
steel masonry anchors or by welds spaced max 24 in. (610 mm) OC. When optional spray-
applied fire resistive material is used on the steel deck and when deflection channel is not used,
ceiling runner is secured through spray-applied material to valley of floor steel deck with min
3/16 in. (5 mm) diam steel masonry anchors spaced max 12 in. (305 mm) OC.

Al. Light Gauge Framing*- Slotted Ceiling Runner — As an alternate to the ceiling runner in
Item 2A, slotted ceiling runner to consist of galv steel channel with slotted flanges sized to
accommodate steel studs (Item 2B). Slotted ceiling runner installed parallel to direction of
fluted steel deck, centered beneath valley, and secured with steel masonry anchors spaced max
24 in. (610 mm) OC. When slotted ceiling runner is used, deflection channel (Item 3A) shall not
be used. When optional spray-applied fire resistive material is used on the steel floor slotted
ceiling runner secured through spray-applied material to valley of steel deck with min 3/16 in.
(5 mm) diam steel masonry anchors spaced max 12 in. (305 mm) OC.

BRADY CONSTRUCTION INNOVATIONS INC, DBA SLIPTRACK SYSTEMS — SLP-TRK

CALIFORNIA EXPANDED METAL PRODUCTS CO — CST

CLARKDIETRICH BUILDING SYSTEMS — Type SLT, SLT-H

MARINO/WARE, DIV OF WARE INDUSTRIES INC — Type SLT

SCAFCO STEEL STUD MANUFACTURING CO

STEELER INC — Steeler Slotted Ceiling Runner

TELLING INDUSTRIES L L C — True-Action Deflection Track

A2. Light Gauge Framing —Floor and Ceiling Runners — As an alternate to the ceiling and
floor runners in Item 2A, 2A1 and 2A2, floor and ceiling runners to consist of galv steel channel
sized to accommodate the Light Gauge Framing* Slotted Stud (Item 2B1) or Light Gauge
Framing* Slider C-Clip System (Item 2B2). Floor and ceiling runners to be provided with min
1-1/4 in. and 3 in. (32 and 76 mm) flanges, respectively. Ceiling runner installed parallel to
direction of steel deck, centered beneath valley, and secured with steel masonry anchors spaced
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max 12 in. (305 mm) OC. When ceiling runner is used, deflection channel (Item 3A) shall not
be used. When optional spray-applied fire resistive material is used on steel deck, ceiling runner
secured through spray-applied material to valley of the steel deck with min 3/16 in. (5 mm)
diam steel masonry anchors spaced max 12 in. (305 mm) OC.

STEELER INC — Floor and Ceiling Runners

A3. Light Gauge Framing*- Notched Ceiling Runner — As an alternate to the ceiling runners
in Items 2A through 2A3, notched ceiling runners to consist of C-shaped galv steel channel with
notched return flanges sized to accommodate steel studs (Item 2B). Notched ceiling runner
installed parallel to direction of steel centered on valley, and secured with steel masonry
anchors spaced max 24 in. (610 mm) OC. When notched ceiling runner is used, deflection
channel (Item 3A) shall not be used. When optional spray-applied fire resistive material is used
on the steel deck, notched ceiling runner secured through spray-applied material to valley of
deck with min 3/16 in. (5 mm) diam steel masonry anchors spaced max 12 in. (305 mm) OC.

OLMAR SUPPLY INC — Type SCR

A4. Light Gauge Framing* —Floor and Ceiling Runners — As an alternate to the ceiling and
floor runners in Item 2A, through 2A4, floor and ceiling runners to consist of galv steel channel
sized to accommodate the Light Gauge Framing* Steel Studs (Item 2B3). Floor and ceiling
runners to be provided with min 1-3/4 in. flanges. Ceiling runner installed parallel to direction of
steel deck, centered beneath valley, and secured to valleys with steel masonry anchors spaced
max 12 in. (305 mm) OC. When ceiling runner is used, deflection channel (Item 3A) shall not
be used. When optional spray-applied fire resistive material is used on the steel deck, ceiling
runner is secured through spray-applied material to each valley of steel deck with min 3/16 in.
(5 mm) diam steel masonry anchors spaced max 12 in. (305 mm) OC.

CALIFORNIA EXPANDED METAL PRODUCTS CO — ViperTrack™

B. Studs — Steel studs to be min 3-1/2 in. (89 mm) wide. Studs cut 1/2 to 3/4 in. (13 to 19
mm) less in length than assembly height with bottom nesting in and resting on floor runner and
with top nesting in ceiling runner without attachment. When slotted ceiling runner ( Item 2A1) is
used, steel studs secured to slotted ceiling runner with No. 8 by 1/2 in. (13 mm) long wafer
head steel screws at midheight of slot on each side of wall. Stud spacing not to exceed 24 in.
(610 mm) OC.

B1l. Light Gauge Framing* —Slotted Studs — Slotted steel stud to be used in conjunction
with Light Gauge Framing* —Floor and Ceiling Runners (Item 2A3). Slotted steel studs to
be min 3-1/2 in. (89 mm) wide. Slotted studs cut 1 in. (25 mm) less in length than assembly
height with bottom nesting in and secured to both ceiling and floor runners. Ceiling runner
secured to preformed slot within steel stud by means of No. 10 by 3/4 in. (19 mm) long low
profile head steel screw. Floor runner attached to bottom of steel stud by means of No. 8 by 1/2
in. (13 mm) long pan head steel screw. Slotted stud spacing not to exceed 24 in. (610 mm)

STEELER INC — Slotted Stud

B2. Light Gauge Framing* —Slider C-Clip System — As an alternate to the Light Gauge
Framing* —Slotted Steel Studs (Item 2B1), a Slider C-Clip System consisting of a C shaped
steel clip with a slotted opening and a steel stud to be used in conjunction with Light Gauge
Framing —Floor and Ceiling Runners (Item 2A3). Steel clips and studs to be min 3-1/2 in.
(89 mm) wide. Steel clip inserted into inside flange of steel stud without attachment. Total
length of steel stud cut 1 in. (25 mm) less than assembly height with bottom of steel stud
nesting in and secured to floor runner. Floor runner attached to bottom of steel stud by means
of No. 8 by 1/2 in. (13 mm) long pan head steel screw. Ceiling runner secured to steel C-Clip
by means of No. 10 by 3/4 in. (19 mm) long pan head steel screw located 3/8 in. (10 mm)
below top of ceiling runner. Top row of gypsum board screws shall be centered within the
preformed slot of the C-Clip. Steel stud and steel clips spacing not to exceed 24 in. (610 mm)
OC.

STEELER INC — Slider C Clip System

B3. Light Gauge Framing* — Steel Studs — Steel Studs to be used in conjunction with Light
Gauge Framing* —Floor and Ceiling Runners (Item 2A5). Steel studs to be min 3-5/8 in.
(92 mm) wide. Studs cut 1/2 to 3/4 in. (13 to 19 mm) less in length than assembly height with
bottom nesting in and resting on floor runner and with top nesting in ceiling runner without
attachment. When slotted ceiling runner (Item 2A1) is used, steel studs secured to slotted
ceiling runner with No. 8 by 1/2 in. (13 mm) long wafer head steel screws at midheight of slot
on each side of wall. Stud spacing not to exceed 24 in (610 mm) OC.

CALIFORNIA EXPANDED METAL PRODUCTS CO — ViperStud™
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C. Gypsum Board* — Gypsum board sheets installed to a min total thickness of 5/8 in. and 1-
1/4 in. (16 and 32 mm) on each side of wall for 1 and 2 hr rated assemblies, respectively. Wall
to be constructed as specified in the individual Wall and Partition Design in the UL Fire
Resistance Directory, except that a nom 1 in. (25 mm) gap shall be maintained between the top
of the gypsum board and the bottom of the steel floor or roof deck and the top row of screws
shall be installed into the studs 3-1/2 in. (89 mm) below the lower surface of the floor. The
hourly rating of the joint system is equal to the hourly fire rating of the wall.

3. Joint System — Max separation between bottom of floor or roof and top of wall is 1 in. (25 mm). The joint
system is designed to accommodate a max 25 percent compression or extension from its installed width.
The joint system consists of an optional deflection channel, forming material and a fill material, as follows:

A. Deflection Channel - (Optional) — A nom 3-5/8 in. (92 mm) wide by 3 in. (76 mm) deep
min 24 ga steel U-shaped channel. Deflection channel installed parallel to direction of steel
deck, centered beneath valley and secured with steel masonry anchors or by welds spaced max
24 in. (610 mm) OC. When optional spray- applied fire resistive material is used on the steel
deck, deflection channel secured through spray- applied material to valley of steel deck with
min 1-1/2 in. (38 mm) long by min 3/16 in. (5 mm) diam steel masonry anchors spaced a max
24 in. (610 mm) OC . The ceiling runner (Item 2A) is installed within the deflection channel to
maintain a 1 in. (25 mm) gap between the top of the ceiling runner and the top of the
deflection channel. The ceiling runner is not fastened to the deflection channel.

B. Forming Material* — Min 4 pcf (64 kg/m3) mineral wool batt insulation to be cut a min of
20 percent wider than the gap between the top of the gypsum board and bottom of the steel
floor or roof deck . The mineral wool is to be compressed and firmly packed into the gap
between the top of the gypsum board and bottom of the steel floor or roof deck on both sides of
the wall and shall be min 3/4 in. (19 mm) thick for 1 hr Rated Design and min 1-1/2 in. (38
mm) thick for 2 hr Rated Design.

IIG MINWOOL L L C — MinWool-1200 Safing

ROCK WOOL MANUFACTURING CO — Delta Board or Delta-8

ROCKWOOL MALAYSIA SDN BHD — Type Safe

ROXUL INC — Type Safe

THERMAFIBER INC — Type SAF

C. Fill, Void or Cavity Material* — Min 1/16 in. (1.6 mm) dry thickness (1/8 in. or 3.2 mm
wet thickness) of fill material sprayed or brushed on each side of the wall between the top of
the gypsum board and the bottom of the steel floor or roof deck to completely cover mineral
wool and overlap a min of 1/2 in. (13 mm) onto gypsum board and steel deck on both sides of
wall. When the steel deck is coated with spray applied Material (Item A1), the fill material shall
overlap min 2 in. (51 mm) onto the spray applied material.

3M COMPANY — Fire Dam™ Spray 200

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-04-07
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See General Information for Through-penetration Firestop Systems

System No. W-L-7001

May 01, 1997

F Rating — 1 Hr

T Rating — O Hr

Pl

SECTION A-A

1. Wall Assembly — The fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in
the manner described in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire Resistance
Directory and shall include the following construction features:
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* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification

XHEZ.W-L-7001 - Through-penetration Firestop Systems

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and
spaced max 24 in. OC.

B. Batts and Blankets* — Nom 1-1/2 in. thick glass fiber batts friction fitted to fill interior of
stud cavities.

C. Gypsum Board* — The gypsum wallboard type, thickness, number of layers and orientation
shall be as specified in the individual wall and partition Design. Max area of opening is 48 sq in.
with max dimension of 12 in.

2. Air Duct — Prefabricated 24 MSG sheet metal air duct. Max cross sectional area of duct is 30 sq in. with max
dimension of 10 in. A min 7/16 to max 1-5/8 in. annular space is required within the firestop system. Air duct to be
rigidly supported on both sides of wall assembly.

3. Forming Material* — Min 2-1/2 in. thickness of min 3.5 pcf mineral wool batt insulation firmly packed into opening
as a permanent form. Forming material to be recessed from both surfaces of wall to accommodate the required
thickness of fill material.

THERMAFIBER INC — Type SAF

4. Fill, Void or Cavity Material* — Sealant — Min 1/2 in. thickness of fill material applied within the annulus, flush
with both surfaces of wall. Dry mix material mixed with water at a rate of 2.1 parts dry mix to 1 Ib part water by
weight in accordance with the accompanying installation instructions.

UNITED STATES GYPSUM CO — Type FC

4A. Fill, Void or Cavity Material* — Not Shown — Two component fill material used as an alternate to Item 4. Min
1/2 in. thickness of fill material applied within the annulus, flush with both surfaces of wall. Ready-mixed component
mixed with accelerator component at a rate of 66 parts of ready-mixed component to 1 part of accelerator component
by weight in accordance with the accompanying installation instructions.

UNITED STATES GYPSUM CO — Type RFC

(such as Canada), respectively.
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ANSI/UL1479 (ASTM E814) CAN/ULCS115
F Ratings —1 and 2 Hr (See Items 1 and 3) F Ratings — 1 and 2 Hr (See Items 1 and 3)
T Rating — 0 Hr FT Rating — 0 Hr
L Rating at Ambient — Less Than 1 CFM/sq ft FH Ratings —1 and 2 Hr (See Items 1 and 3)
L Rating at 400 F — Less Than 1 CFM/sq ft FTH Rating — 0 Hr
FTH Rating — 0 Hr L Rating at Ambient — Less Than 1 CFM/sq ft
L Rating at 400 F — Less Than 1 CFM/sq ft
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SECTION A-A

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire
Resistance Directory and shall include the following construction features:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to
be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC. When steel studs are
used and the diam of opening exceeds the width of stud cavity, the opening shall be framed on
all sides using lengths of steel stud installed between the vertical studs and screw-attached to
the steel studs at each end. The framed opening in the wall shall be 4 to 6 in. (102 to 152 mm)
wider and 4 to 6 in. (102 to 152 mm) higher than the diam of the penetrating item such that,
when the penetrating item is installed in the opening, a 2 to 3 in. (51 to 76 mm) clearance is
present between the penetrating item and the framing on all four sides.

B. Gypsum Board* — 5/8 in. (16 mm) thick, 4 ft (122 cm) wide with square or tapered
edges. The gypsum board type, thickness, number of layers, fastener type and sheet orientation
shall be as specified in the individual U300 or U400 Series Design in the UL Fire Resistance
Directory. Max diam of opening is 32-1/4 in. (819 mm) for steel stud walls. Max diam of
opening is 14-1/2 in. (368 mm) for wood stud walls.

The F and FH Ratings of the firestop system are equal to the fire rating of the wall assembly.

2. Through-Penetrants — One metallic pipe, conduit or tubing to be installed either concentrically or eccentrically
within the firestop system. The annular space shall be min 0 in. to max 2-1/4 in. (57 mm). Pipe may be installed with
continuous point contact. Pipe, conduit or tubing may be installed at an angle not greater than 45 degrees from
perpendicular. Pipe, conduit or tubing to be rigidly supported on both sides of wall assembly. The following types and
sizes of metallic pipes, conduits or tubing may be used:

A. Steel Pipe — Nom 30 in. (762 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe — Nom 30 in. (762 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or 6 in.
(152 mm) . diam steel conduit.

D. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper

tubing.

E. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) regular (or heavier) copper pipe.

3. Fill, Void or Cavity Material* — Sealant — Min 5/8 in. (16 mm) thickness of fill material applied within the
annulus, flush with both surfaces of wall. At the point or continuous contact locations between pipe and wall, a min 1/2
in. (13 mm) diam bead of fill material shall be applied at the pipe wall interface on both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification

(such as Canada), respectively.
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Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. W-L-1085
XHEZ.W-L-1085
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. W-L-1085

January 23, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Rating — 1 and 2 Hr (See Item 1B) F Rating — 1 and 2 Hr (See Item 1B)
T Rating — 0 Hr FT Rating — 0 Hr
L Rating At Ambient — Less Than 1 CFM/sq ft FH Rating — 1 and 2 Hr (See Item 1B)
L Rating At 400 F — 4 CFM/sq ft FTH Rating — 0 Hr

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1085&ccnshorttitle=Through-penetration+Firestop+Systems... 1/3
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1. Wall Assembly — The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire
Resistance Directory and shall include the following construction features:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to
be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — 5/8 in. (16 mm) thick, 4 ft (122 cm) wide with square or tapered
edges. The gypsum wallboard type, number of layers, fastener type and sheet orientation shall
be as specified in the individual Wall and Partition Design. Max diam of opening is 13-1/4 in.
(337 mm).

Diam of circular opening cut through gypsum wallboard on each side of wall assembly to be min
1/4 in. (6 mm) to max 1/2 in. (13 mm) larger than outside diam of through penetrant (Item
2).

The hourly F and FH Ratings of the firestop system are equal to the hourly fire rating of
the wall assembly in which it is installed.

2. Through Penetrants — One metallic pipe, conduit or tubing to be installed either concentrically or eccentrically
within the firestop system. Pipe, conduit or tubing to be rigidly supported on both sides of wall assembly. The annular
space between the through-penetrant and the periphery of the opening shall be min 0 in. to max 1/4 in. (6 mm). The
following types and sizes of metallic pipes, conduits or tubing may be used:

A. Steel Pipe — Nom 12 in. (305 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Iron Pipe — Nom 12 in. (305 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit — Nom 6 in. (152 mm) diam (or smaller) steel electrical metallic tubing or steel
conduit.

D. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper
tubing.

E. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.
3. Fill, Void or Cavity Material* — Sealant — Fill material to be forced into the annulus to maximum extent possible.
Additional fill material to be installed such that a min 1/2 in. (13 mm) crown is formed around the penetrating item
and lapping 1/4 in. (6 mm) beyond the periphery of the opening.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant, FS-ONE MAX Intumescent Sealant
* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-23

Questions? Print this page Terms of Use Page Top
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1085&ccnshorttitle=Through-penetration+Firestop+Systems. ..
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© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. W-L-1092
XHEZ.W-L-1092
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. W-L-1092

January 23, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Ratings — 1 & 2 Hr (See Item 1) F Ratings — 1 & 2 Hr (See Item 1)
T Ratings — 0 & 1/4 Hr (See Item 1) FT Ratings— 0 & 1/4 Hr (See Item 1)

FH Ratings — 1 & 2 Hr (See Item 1)

FTH Ratings — 0 & 1/4 Hr (See Item 1)

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1092&ccnshorttitle=Through-penetration+Firestop+Systems...  1/3
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SECTION A-A

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300, U400 or V400 Series Wall and Partition Designs in the UL
Fire Resistance Directory and shall include the following construction features:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to
be min 3-1/2 in. (89 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — 5/8 in. (16 mm) thick, 4 ft wide with square or tapered edges. The
gypsum wallboard type, thickness, number of layers, fastener type and sheet orientation shall
be as specified in the individual Wall and Partition Design. Max diam of opening is 10 in. (254
mm).

The hourly F, FH Ratings are equal to the hourly fire rating of the wall assembly. The
hourly T, FT, FTH Ratings are 0 and 1/4 hr for 1 and 2 hr rated wall assemblies,
respectively.

2. Steel Sleeve — Max 10 in. (254 mm) diam cylindrical sleeve fabricated from min 0.016 in. thick (28 gauge) galv
sheet steel and having a min 2 in. (51 mm) lap along the longitudinal seam. Length of steel sleeve to be equal to
thickness of wall. Sleeve installed by coiling the sheet steel to a diam smaller than the through opening, inserting the
coil through the openings and releasing the coil to let it uncoil against the circular cutouts in the gypsum wallboard
layers. Sleeve may also be formed of No. 8 steel wire mesh having a min 1 in. (25 mm) lap along the longitudinal

3. Through Penetrants — One metallic pipe or conduit or tubing to be installed either concentrically or eccentrically
within the firestop system. Pipe or conduit to be rigidly supported on both sides of wall assembly. The annular space
between pipe or conduit and periphery of opening shall be 1 in. to 2-3/8 in. (25 to 60 mm). The following types and
sizes of metallic pipes or conduits may be used:

A. Steel Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or conduit.

C. Steel Pipe — Nom 4 in. (102 mm) diam (or smaller) Schedule 7 (or heavier) steel pipe.

4. Firestop System — The firestop system shall consist of the following:

A. Packing Material — Min 1-1/4 in. or 2-1/2 in. (32 or 64 mm) thickness of mineral wool batt
insulation for 1 and 2 hr assemblies, respectively, firmly packed into steel sleeve on both sides
of the wall assembly as permanent forms. Packing material to be recessed from both surfaces
of wall as required to accommodate the required thickness of fill material.

B. Fill, Void or Cavity Material — Sealant* — Min 1-1/4 in. (32 mm) thickness applied within
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steel sleeve, flush with both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CFS-S SIL GG, FS-ONE Sealant or
FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-23

Questions? Print this page Terms of Use Page Top
© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up

Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in

the following format: "© 2015 UL LLC".

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1092&ccnshorttitile=Through-penetration+Firestop+Systems...  3/3
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. W-L-1175
XHEZ.W-L-1175
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. W-L-1175

February 08, 2006

F Ratings — 1 and 2 Hr (See Item 1)
T Rating — O Hr
L Rating at Ambient — Less Than 1 CFM/sq ft

L Rating at 400 F — Less Than 1 CFM/sq ft

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1175&ccnshorttitle=Through-penetration+Firestop+Systems...  1/3
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SECTION A-A

1. Wall Assembly — The 1 or 2 hr fire rated wallboard/stud wall assembly shall be constructed of the materials and in
the manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire Resistance
Directory and shall include the following construction features.

A. Studs — Wall framing shall consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and
spaced max 24 in. OC.

B. Gypsum Board* — Nom 5/8 in. thick, 4 ft wide with square or tapered edges. The gypsum
wallboard type, thickness, number of layers, fastener type and sheet orientation shall be as
specified in the individual U300 or U400 Series Design in the Fire Resistance Directory. Max
diam of opening is 5-1/2 in.

The hourly F and T Ratings of the firestop system is equal to the hourly fire rating of
the wall assembly in which it is installed.

2. Through Penetrant — One metallic tubing or conduit installed concentrically or eccentrically within the firestop
system. Tube or conduit to be rigidly supported on both sides of wall assembly. The annular space between the tube or
conduit and periphery of the steel sleeve shall be min 0 in. (point contact) to max 1 in. The following types and sizes of
metallic tube or conduit may be used:

A. Conduit — Nom 4 in. diam (or smaller) steel electrical metallic tubing or steel conduit.

3. Fill Void or Cavity Material* — Putty — Min 5/8 in. thickness of fill material applied within the annulus, flush with
both surfaces of wall. At point contact location between penetrant and wall, a 1/4 in. crown of fill material shall be
applied at the conduit/wall interface on both sides of the assembly, lapping 1/4 in. on the conduit and 1/4 in. beyond
the periphery of the opening.

HILTI INC — CP618 Putty Stick
* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2006-02-08

Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1175&ccnshorttitile=Through-penetration+Firestop+Systems...  2/3
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database for additional information regarding this product's certification.

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory
with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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@ ONLINE CERTIFICATIONS DIRECTORY

System No. W-L-1214
XHEZ.W-L-1214
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. W-L-1214

January 22, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115

F Rating — 1 Hr F Rating —1 Hr

T Rating — 0 Hr FT Rating — 0 Hr

FH Rating — 1 Hr

FTH Rating — 0 Hr

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1214&ccnshorttitle=Through-penetration+Firestop+Systems. ..
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A. Studs — Wall framing shall consist of either wood studs or channel shaped steel studs. Wood

N

SECTION A-A

studs to consist of 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs
to be min 2-1/2 in. (64 mm) wide, fabricated from min 25 MSG galvanized steel, spaced max
24 in. (610 mm) OC.

B. Wallboard, Gypsum* — One layer of nom 5/8 in. (16 mm) gypsum wallboard, as specified
in the individual Wall and Partition Design. Max diam of opening is 2 in. (51 mm).

See Flexible Metal Conduit (DXUZ) category in the Electrical Construction Materials Directory
for names of manufacturers.

+Bearing the UL Listing Mark

1. Wall Assembly — The fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in
the manner specified if the individual U300, U400, V400 or W400 Series Wall and Partition Designs in the Fire
Resistance Directory and shall include the following construction features:

2. Through Penetrants — Flexible Steel Conduit+ — Nom 1 in. (25 mm) diam (or smaller) flexible steel conduit.
Max one conduit to be installed either concentrically or eccentrically within the firestop system. The annular space
between pipe and periphery of opening shall be min 0 in. (0 mm, point contact) to max 3/4 in. (19 mm). Conduit to be
rigidly supported on both sides of floor or wall assembly.

3. Fill, Void or Cavity Material* — Sealant — Min 5/8 in. (16 mm) thickness of fill material applied within annulus
flush with both surfaces of wall. At point contact location between conduit and wall, a min 1/2 in. (13 mm) bead of fill
material shall be applied at the conduit/wallboard interface on both side of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-22

Questions?

Print this page

Terms of Use

Page Top

© 2015 UL LLC

When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
database for additional information regarding this product's certification.
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The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured

under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory

with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in
the following format: "© 2015 UL LLC".
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System No. W-L-1247
XHEZ.W-L-1247
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each

product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. W-L-1247

May 22, 2001

F Rating — 2 Hr

T Rating — O Hr

{;,. A | iB

i

SECTION A-A

A

1. Wall Assembly — The fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in
the manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire Resistance
Directory and shall include the following construction features:

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.htm|?name=XHEZ.W-L-1247&ccnshorttitle=Through-penetration+Firestop+Systems... 1/2
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* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification

XHEZ.W-L-1247 - Through-penetration Firestop Systems

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and
spaced max 24 in. OC. Additional framing members to be installed in stud cavity containing the
through penetrating item to form a rectangular box around the penetrants.

B. Gypsum Board* — Two layers of nom 5/8 in. thick gypsum wallboard, as specified in the
individual Wall and Partition Design. Max area of opening is 1024 sq in. with max dimension of
32 in. for steel stud walls. Max width of opening in wood stud walls is limited to 14-1/2 in.

2. Angle Clips — Nom 1-1/2in. by 1-1/2 in. by No. 22 gauge (or heavier) steel angles attached to all four sides of the
opening on both sides of the wall. The angle shall be attached to the wall with min 1-5/8 in. long Type S self-drilling,
self-tapping bugle-head steel screws spaced max of 2 in. from each end and at a max of 5 in. OC.

3. Through Penetrants — The space between pipes, conduits or tubing shall be min 1 in. when diam of through
penetrant is 1-1/2 in. or smaller and 2-1/2 in. when diam of through penetrant is larger than 1-1/2 in. The space
between pipes, conduits or tubing and periphery of opening shall be min 1 in. when diam of through penetrant is 1-1/2
in. or smaller and 2-1/2 in. when diam of through penetrant is larger than 1-1/2 in. Pipe, conduit or tubing to be rigidly
supported on both sides of wall assembly. The following types and sizes of metallic pipes, conduits or tubing may be
used:

A. Steel Pipe — Nom 6 in. diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe — Nom 6 in. diam (or smaller) cast or ductile iron pipe.

C. Conduit — Nom 6 in. diam (or smaller) steel conduit or nom 4 in. diam ( or smaller) steel
electrical metallic tubing.

D. Copper Tubing — Nom 3 in. diam (or smaller) Type L (or heavier) copper tubing.
E. Copper Pipe — Nom 3 in. diam (or smaller) Regular (or heavier) copper pipe.

4. Forms — (Not Shown) — Used as a form to prevent leakage of fill material during installation. Forms to be a rigid
sheet material, cut to fit the contour of the penetrating items and fastened to both sides of wall. Forms to be removed
after fill material has cured.

5. Fill, Void or Cavity Material*—Mortar — Min 4-1/2 in. thickness of fill material applied within the annulus,
centered within the wall. Mortar is mixed at a rate of 2-1/2 parts dry mix to one part water by volume in accordance
with the fill material manufacturer's installation instructions.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP637 Mortar

(such as Canada), respectively.
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System No. W-L-1249
XHEZ.W-L-1249
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. W-L-1249

December 07, 2001

F Ratings — 1 and 2 Hr (See Items 1 and 3)

T Rating — 1/2 Hr
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SECTION AR

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials
and in the manner described in the individual U400 Series Wall or Partition Design in the UL Fire Resistance Directory
and shall include the following construction features.

A. Studs — Steel studs 3-1/2 in. deep, fabricated from 25 MSG galv steel, spaced max 24 in.
OC.

B. Gypsum Boards* — The gypsum board type, number of layers, fastener type and sheet

orientation shall be as specified in the individual Wall and Partition Design. Max area of opening
is 360 sqg in. with max dimension of 30 in.
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The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

2. Through Penetrants — One or more nom 2 in. diam (or smaller) rigid steel conduit or electrical metallic tubing
(EMT) to be installed within the opening. The annular space between conduits or tubing shall be min 0 in. (point
contact) to max 3-3/8 in. The annular space between conduits or tubing and periphery of opening shall be min 0 in.
(point contact) to max 3 in. Conduit or tubing to be rigidly supported on both sides of wall assembly.

3. Fill Void or Cavity Material - Foam* — Fill material applied within annulus flush with both surfaces of the wall. Min
fill material thickness for 1 Hr F Rating is 4-3/4 in. Min fill material thickness for 2 Hr F Rating is 6 in.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 620 Fire Foam

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.
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Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

« Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems

System No. W-L-2078

January 28, 2015

F Ratings — 1 and 2 Hr (See Item 1)
T Ratings — 0, 1 and 2 Hr (See Items 2 and 3)
L Rating At Ambient — 3 CFM/sq ft

L Rating At 400 F — Less Than 1 CFM/sq ft
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SECTION A-A

1. Wall Assembly — The fire-rated gypsum board/stud wall assembly shall be constructed of the materials and in the
manner specified in the individual U300, U400, V400 or W400 Series Wall and Partition Designs in the UL fire Resistance
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4/13/2015

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification

XHEZ.W-L-2078 - Through-penetration Firestop Systems
Directory and shall include the construction features noted below:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced max 16 in. (406 mm) OC. Steel
studs to be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — Nom 5/8 in. (16 mm) thick gypsum board, as specified in the individual
Wall and Partition Design. Max diam of opening is 11-1/2 in. (292 mm).

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall
assembly in which it is installed.

2. Through-Penetrants — One nonmetallic pipe, conduit or tubing to be installed within the firestop system. The
annular space between pipe and periphery of opening shall be min 0 in. (point contact) to max 1/2 in. (13 mm). Pipe
or conduit to be rigidly supported on both sides of the wall assembly. The following types and sizes of nonmetallic pipes
may be used:

A. Polyvinyl Chloride (PVC) Pipe — Nom 10 in. (254 mm) diam (or smaller) Schedule 40
solid-core or cellular core PVC pipe for use in closed (process or supply) or vented (drain, waste
or vent) piping system.

B. Chlorinated Polyvinyl Chloride (CPVC) Pipe — Nom 10 in. (254 mm) diam (or smaller)
SDR13.5 CPVC pipe for use in closed (process or supply) piping systems.

C. Acrylonitrile Butadiene Styrene (ABS) Pipe — Nom 6 in. (152 mm) diam (or smaller)
Schedule 40 solid-core or cellular core ABS pipe for use in closed (process or supply) or vented
(drain, waste or vent) piping systems

D. Flame Retardant Polypropylene (FRPP) Pipe — Nom 6 in. (152 mm) diam (or smaller)
Schedule 40 FRPP pipe for use in closed (process or supply) or vented (drain, waste or vent)
piping system.

E. Polyvinylidene Fluoride (PVDF) Pipe — Nom 4 in. (102 mm) diam (or smaller) PVDF pipe
for use in closed (process or supply) or vented (drain, waste or vent) piping system.

When max 6 in. diam pipe is used, T Rating is equal to the hourly fire rating of the wall.
When nom 8 in. or 10 in. (203 or 254 mm) diam pipe is used, T Rating is 0 hr.

3. Firestop Device* — Firestop Collar — Firestop collar shall be installed in accordance with the accompanying
installation instructions. Collar to be installed and latched around the pipe and secured to both sides of the wall using
the anchor hooks provided with the collar. (Minimum two anchor hooks for 1-1/2 and 2 in. (38 and 51 mm) diam pipes,
three anchor hooks for 3 and 4 in. (76 and 102 mm) diam pipes, four anchor hooks for 6 in. (152 mm) diam pipes, ten
anchor hooks for 8 in. (203 mm) diam pipes and twelve anchor hooks for 10 in. (254 mm) diam pipes. The anchor
hooks are to be secured to the surface of wall with 3/16 in. (4.8 mm) diam by 2-1/2 in. (64 mm) long steel toggle
bolts along with washers. As an alternate for pipe sizes of nhom 4 in. diam or less, min No. 10 by 1-1/2 in. (254 by 38
mm) long drywall or laminate screws with min 3/4 in. (19 mm) steel washers may be used. When the drywall or
laminate screw is used, T Rating shall not exceed 1 hr.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 643 50/1.5"N, CP 643 63/2"N, CP 643 90/3"N, CP 643
110/4"N, CP 643 160/6"N, CP 644 200/8" andCP 644 250/10" Firestop Collars

4. Fill, Void or Cavity Material* — Sealant - (Not Shown) — Min 1/2 in. (13 mm) thickness of sealant applied within
the annular space for nom 8 in. and 10 in. (203 and 254 mm) diam pipes, flush with each side of wall. Sealant in
annular space is optional for max 6 in. (152 mm) diam pipes. A min 1/4 in. (6 mm) thickness of sealant is required
within the annular space, flush with each side of wall, to attain the L Ratings for max 6 in. (152 mm) diam pipes.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

(such as Canada), respectively.
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System No. W-L-3112
XHEZ.W-L-3112
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

Authorities Having Jurisdiction should be consulted before construction.

Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate

methods of construction.
« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. W-L-3112

January 26, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Rating — 1 and 2 Hr (See Item 1) F Rating — 1 and 2 Hr (See Item 1)
T Rating — 0 Hr FT Rating — O Hr

FH Rating — 1 and 2 Hr (See Item 1)

FTH Rating — O Hr
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1. Wall Assembly — The 1 or 2 hr fire rated gypsum board/stud wall assembly shall be constructed of the materials
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and in the manner specified in the individual U300, U400, V400 or W400 Series Wall and Partition Designs in the UL Fire
Resistance Directory and shall include the following construction features:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to
be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — 5/8 in. (16 mm) thick, 4 ft (122 cm) wide with square or tapered
edges. The gypsum board type, thickness, number of layers, fastener type and sheet orientation
shall be as specified in the individual Wall and Partition Design in the UL Fire Resistance
Directory. Max diam of opening is 5 -1/2 in. (140 mm).

The hourly F, FH rating of the firestop system is equal to the hourly fire rating of the
wall assembly in which it is installed.

2. Cables — Aggregate cross-sectional area of cables in steel sleeve to be 36 percent of the aggregate cross-sectional
area of the sleeve. Cables to be rigidly supported on both sides of wall assembly. Any combination of the following
types and sizes of copper conductor cable may be used:

A. Max 300 kcmil single conductor Type MTW, THHN, THWN or AWM power cables; cross-linked
polyethylene (XLPE) insulation.

B. Max 4 pair No. 24 AWG telephone cable intended for plenum applications.
C. Max 3/C No. 12 AWG with polyvinyl chloride (PVC) insulation and jacket.
3. Firestop System — The firestop system shall consist of the following:

A. Fill, Void or Cavity Material* — Sealant or Putty — Min 5/8 in. (16 mm) thickness of fill
material applied within the annulus, flush with both sides of wall. At point contact, @ min %z in.
(13 mm) bead of fill material shall be applied at sleeve/wall interface when sleeve extends
beyond surface of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant, FS-ONE MAX
Intumescent Sealant or CP618 Firestop Putty Stick

B. Steel Sleeve — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing (EMT)
or Schedule 5 steel pipe. The annular space between steel sleeve and periphery of opening shall
be min 0 in. (point contact) to max 1 in. (25 mm). Sleeve may extend up to 18 in. (457 mm)
beyond the wall surfaces. When sleeve extends more than 4 in (102 mm) beyond surface of
wall, sleeve to be rigidly supported.

C. Packing Material — Min 1 in. (25 mm) thickness of min 4.0 pcf (64 kg/m3) mineral wool
batt insulation firmly packed into each end of sleeve as a permanent form. Packing material to
be recessed from each end of sleeve as required to accommodate the required thickness of fill
material.

D. Fill, Void or Cavity Material* — Putty — Min 1 in. (25 mm) thickness of fill material
applied within the sleeve, flush with both ends.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP618 Firestop Putty Stick

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-26
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System No. W-L-4011
XHEZ.W-L-4011
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. W-L-4011

January 23, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Ratings — 1 and 2 Hr (See Item 1) F Ratings — 1 and 2 Hr (See Item 1)
T Rating — 0 Hr FT Rating — O Hr
L Rating At Ambient — 5 CFM/sq ft FH Ratings — 1 and 2 Hr (See Item 1)
L Rating At 400 F — 2 CFM/sq ft FTH Rating — 0 Hr
L Rating At Ambient — 5 CFM/sq ft
L Rating At 400 F — 2 CFM/sq ft
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SECTION A-A
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1. Wall Assembly — The 1 or 2 hr fire rated gypsum board/stud wall assembly shall be constructed of the materials
and in the manner described in the individual U300, U400, V400 or W400 Series Wall and Partition Designs in the UL
Fire Resistance Directory and shall include the following construction features:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 in. (51 mm) by 4 in. (102 mm) lumber spaced 16 in. (406 mm) OC. Steel
studs to be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC. Additional
framing member shall be installed in stud cavity containing through-penetrating item to form a
rectangular box around penetrant.

B. Gypsum Board* — 5/8 in. (16 mm) thick, 4 ft (1219 cm) wide with square or tapered
edges. The gypsum board type, thickness, number of layers, fastener type and sheet orientation
shall be as specified in the individual Wall and Partition Design in the UL Fire Resistance
Directory. Max size of opening 9 in. (229 mm) by 30 in. (762 mm).

The hourly F and FH Ratings of the firestop system are equal to the hourly fire rating of
the wall assembly in which it is installed.

Min finished wall thickness is 5 in. (127 mm).

2. Cable Tray* — Max 24 in. (610 mm) wide by max 6 in. (152 mm) deep open-ladder or solid-back cable tray with
channel-shaped side rails formed of 0.10 in. (2.54 mm) thick aluminum or 0.060 in. (1.54 mm) thick steel and with 1-
1/2 in. (38 mm) wide by 1 in. (25 mm) channel shape rungs spaced 9 in. (229 mm) OC or a 0.029 in. (0.74 mm) thick
steel solid back, respectively. The annular space between the cable tray and the periphery of the opening shall be min 0
in. (point contact) to max 4 in. (102 mm). Cable tray to be rigidly supported on both sides of floor or wall assembly.

3. Cables — Aggregate cross-sectional area of cables in cable tray to be max 45 percent of the cross-sectional area of
the cable tray based on a max 5 in. (127 mm) cable loading depth. Any combination of the following types and sizes of
copper conductor cables may be used:

A. 1/C, 750 kcmil (or smaller) power cable with EPR insulation and PVC jacket.
B. 300 pair — No. 24 AWG cable with PVC insulation and jacket
C. Twenty-four fiberoptic cable with PVC subunit and jacket.

D. Max three 1/C, No. 12 AWG wire, insulated with polyvinyl chloride, in a nom 3/4 in. (19
mm) Flexible Metal Conduit+.

4. Firestop System — The firestop system shall consist of the following:

A. Fill, Void or Cavity Material* - Fire Blocks — For walls incorporating max 3-5/8 in. (92
mm) steel studs or max 2 in. (51 mm) by 4 in. (102 mm) wood studs, fire block installed with
5in. (127 mm) dimension projecting through and centered in opening. For walls constructed of
larger steel or wood studs, fire block installed with long dimension passing through and centered
in opening. Blocks may or may not be cut flush with both surfaces of wall. When multiple layers
of gypsum board are used, blocks may be recessed 1/2 in. (13 mm) from surface of wall.
Blocks firmly packed within opening. Either one or a combination of the block types specified
below may be used.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-657 Fire Block or CFS-BL
Firestop Block

B. Fill, Void or Cavity Material* - Sealant or Putty (Not shown) — Fill material to be forced
into interstices of cables and between cables and cable trays to max extent possible on both
surfaces of the penetration.
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HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant, FS-ONE MAX
Intumescent Sealant or CP618 Firestop Putty Stick (Note: L Ratings apply only when FS-One
Sealant is used)

+Bearing the UL Listing Mark

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.

Last Updated on 2015-01-23
Questions? Print this page Terms of Use Page Top
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When the UL Leaf Mark is on the product, or when the word "Environment" is included in the UL Mark, please search the UL Environment
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XHEZ.W-L-5025
Through-penetration Firestop Systems

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

« Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation and use of UL
Certified products, equipment, system, devices, and materials.

o Authorities Having Jurisdiction should be consulted before construction.

« Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for compliance with
applicable requirements. The published information cannot always address every construction nuance encountered in the field.

« When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the product
manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide Information for each
product category and each group of assemblies. The Guide Information includes specifics concerning alternate materials and alternate
methods of construction.

« Only products which bear UL's Mark are considered Certified.

XHEZ - Through-penetration Firestop Systems
XHEZ7 - Through-penetration Firestop Systems Certified for Canada

See General Information for Through-penetration Firestop Systems

See General Information for Through-penetration Firestop Systems Certified for Canada

System No. W-L-5025

January 27, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Rating — 1 and 2 Hr (See Items 1 and 6) F Rating — 1 and 2 Hr (See Items 1 and 6)
T Rating — 0 and 3/4 Hr (See Item 1) FT Rating — 0 and 3/4 Hr (See Item 1)
L Rating At Ambient — 4 CFM/sq ft FH Rating — 1 and 2 Hr (See Items 1 and 6)
L Rating At 400 F — Less Than 1 CFM/sq ft FTH Rating — 0 and 3/4 Hr (See Item 1)
W Rating — Class 1 (See Item 2B) L Rating At Ambient — 4 CFM/sq ft
L Rating At 400 F — Less Than 1 CFM/sq ft
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SECTION A-A

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300, U400, V400 or W400 Series Wall and Partition Designs in
the UL Fire Resistance Directory and shall include the following construction features:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs
to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in.(406 mm) OC. Steel studs to
be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — 5/8 in. (16 mm) thick, 4 ft (122 cm) wide with square or tapered
edges. The gypsum wallboard type, number of layers, fastener type and sheet orientation shall
be as specified in the individual Wall and Partition Design. Max diam of opening is 14-1/2 in.
(368 mm) for wood stud walls and 18 in. (457 mm) for steel stud walls.

The hourly F, FH Ratings of the firestop system are equal to the hourly fire rating of
the wall assembly in which it is installed. The T, FT, FTH Ratings are 0 and 3/4 hr when
installed in 1 and 2 hr rated walls, respectiviey.

2. Metallic Sleeve — (Optional) — Nom 18 in. (457 mm) diam (or smaller) Schedule 40 (or thinner) steel pipe cast
into wall assembly with joint compound and installed flush with wall surfaces.

3. Through-Penetrants — One metallic pipe or tubing to be centered within the firestop system. Pipe or tubing to be
rigidly supported on both sides of wall assembly. The following types and sizes of metallic pipes or tubing may be used:

A. Steel Pipe — Nom 10 in. (254 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Copper Tubing — Nom 4 in. (102 mm) diam (or smaller) Type L (or heavier) copper tubing.

C. Copper Pipe — Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier) copper pipe.

4. Pipe Covering* — Nom 2 in. (51 mm) thick hollow cylindrical heavy density (min 3.5 pcf or 56 kg/m3) glass fiber
units jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or factory-
applied self-sealing lap tape. Transverse joints secured with metal fasteners or with butt tape supplied with the product.
A nom annular space of 1-1/8 in.(29 mm) is required within the firestop system.

See Pipe and Equipment Covering — Materials (BRGU) category in the Building Material Directory for the names of
manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification Marking
with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less may be used.

5. Steel Collar — Collar fabricated from precut 0.017 in. (0.43 mm) thick (28 MSG) galv sheet steel available from the
sealant manufacturer. Collar shall be nom 2 in. (51 mm) deep with min 1-1/4 in. (32 mm) wide by 2 in. (51 mm) long
anchor tabs for securement to wall surface. Retainer tabs, 1/4 in. (6 mm) wide by 3/4 in. (19 mm) long and located
opposite the anchor tabs are folded 90 degrees toward pipe surface to maintain the annular space around the pipe and
to retain the fill material. Collar secured to surface of wall with 1/4 in. (6 mm) toggle bolts. A nom 1/2 in. (13 mm)
wide stainless steel hose clamp was secured to each of the collars at mid-depth.
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6. Fill, Void or Cavity Material* — Sealant — In 1 hr fire rated assemblies, min 5/8 in. (16 mm) thickness of fill
material applied within the annulus. In 2 hr fire rated assemblies, min 1-1/4 in. (32 mm) thickness of fill material
applied within the annulus. Additional fill material applied to completely fill the collars.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification
(such as Canada), respectively.
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1

A.

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes sealants for the following applications, including those specified by
reference to this Section:

1. Exterior joints in the following vertical surfaces and nontraffic horizontal surfaces:

a. Perimeter joints between materials listed above and frames of doors and
windows.
2. Exterior joints in the following horizontal traffic surfaces:

a. Control, expansion, and isolation joints in cast-in-place concrete slabs.

3. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:
a. Vertical control joints on exposed surfaces of interior unit masonry and
concrete walls and partitions.
b. Perimeter joints between interior wall surfaces and frames of interior doors,
windows, and elevator enfrances.
C. Joints between plumbing fixtures and adjoining walls, floors, and counters.

d. Other joints as indicated.

PERFORMANCE REQUIREMENTS

Provide elastomeric joint sealants that establish and maintain watertight and airtight
continuous joint seals without staining or deteriorating joint substrates.

SUBMITTALS

Product Data: For each joint-sealant product indicated.

DELIVERY, STORAGE, AND HANDLING
Deliver materials to Project site in original unopened containers or bundles with labels

indicating manufacturer, product name and designation, color, expiration date, pot life,
curing time, and mixing instructions for multicomponent materials.
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Store and handle materials in compliance with manufacturer's written instructions to
prevent their detferioration or damage due to moisture, high or low temperatures,
contaminants, or other causes.

PROJECT CONDITIONS

Environmental Limitations: Do notf proceed with installation of joint sealants under the
following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by
joint sealant manufacturer.

Joint-Width Conditions: Do not proceed with installation of joint sealants where joint widths
are less than those allowed by joint sealant manufacturer for applications indicated.

Joint-Substrate Conditions: Do not proceed with installation of joint sealants unfil
contaminants capable of interfering with adhesion are removed from joint substrates.

PART 2 - PRODUCTS

2.1

A.

2.2

23

2.4

PRODUCTS AND MANUFACTURERS

Products: Subject to compliance with requirements, provide one of the products indicated
for each type in the sealant schedules at the end of Part 3.

MATERIALS, GENERAL

Compatibility:  Provide joint sealants, backings, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by sealant manufacturer based on testing and field
experience.

Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range
for this characteristic.

ELASTOMERIC JOINT SEALANTS

Elastomeric Sealant Standard: Comply with ASTM C 920 and other requirements indicated
for each liquid-applied chemically curing sealant in the Elastomeric Joint-Sealant Schedule
at the end of Part 3, including those referencing ASTM C 920 classifications for type, grade,
class, and uses.

ACOUSTICAL JOINT SEALANTS

Acoustical Sealant for Exposed and Concealed Joints: For each product of this description
indicated in the Acoustical Joint-Sealant Schedule at the end of Part3, provide
manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with
ASTM C 834 and the following:
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2.5

2.6

1. Product effectively reduces airborne sound transmission through perimeter joints and
openings in building construction as demonstrated by festing representative
assemblies according fo ASTM E 0.

JOINT-SEALANT BACKING

General: Provide sealant backings of material and type that are nonstaining; are
compatible with joint substrates, sealants, primers, and other joint fillers; and are approved
for applications indicated by sealant manufacturer based on field experience and
laboratory testing.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint sealant manufacturer where required for adhesion
of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-
substrate tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances capable of
staining or harming joint substrates and adjacent nonporous surfaces in any way, and
formulated to promote optimum adhesion of sealants with joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and
surfaces adjacent to joints.

PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting
joint-sealant performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint sealant manufacturer's written instructions and the following
requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of
joint sealant, including dust, paints (except for permanent, protective coatings
tested and approved for sealant adhesion and compatibility by sealant
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, water,
surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning,
mechanical abrading, or a combination of these methods to produce a clean,
sound substrate capable of developing optimum bond with joint sealants. Remove
loose particles remaining from above cleaning operations by vacuuming
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3.3

or blowing out joints with oil-free compressed air. Porous joint surfaces include the
following:

a. Concrete.

b. Masonry.
C. Unglazed surfaces of ceramic file.
3. Remove laitance and form-release agents from concrete.

Joint Priming: Prime joint substrates where recommended in writing by joint sealant
manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.
Apply primer to comply with joint sealant manufacturer's written instructions. Confine
primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining
surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant with
adjoining surfaces that otherwise would be permanently stained or damaged by such
contact or by cleaning methods required to remove sealant smears. Remove tape
immediately after tooling without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint sealant manufacturer's written installation instructions for
products and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations of ASTM C 1193 for use of
joint sealants as applicable to materials, applications, and conditions indicated.

Acoustical Sealant Application Standard: Comply with recommendations of ASTM C 919
for use of joint sealants in acoustical applications as applicable to materials, applications,
and conditions indicated.

Install sealant backings of type indicated to support sealants during application and at
position required to produce cross-sectional shapes and depths of installed sealants
relafive to joint widths that allow optimum sealant movement capability.

Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and back of joints.

Install sealants by proven techniques to comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses provided for each joint configuration.

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
opfimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or
curing begins, fool sealants according to requirements specified below to form smooth,
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact
and adhesion of sealant with sides of joint.
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3.4

3.5

3.6

3.7

1. Remove excess sealants from surfaces adjacent to joint.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do
noft discolor sealants or adjacent surfaces.

CLEANING

Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved in writing by manufacturers of joint
sealants and of products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion. If, despite
such protection, damage or deterioration occurs, cut out and remove damaged or
deferiorated joint sealants immediately so installations with repaired areas are
indistinguishable from the original work.

ELASTOMERIC JOINT-SEALANT SCHEDULE

Multicomponent Nonsag Polysulfide Sealant:  Where joint sealants of this type are
indicated, provide products complying with the following:

1. Products: Provide one of the following:

qQ. cm-60; W.R Meadows, Inc.

b. T-2235-M; Morton International, Inc.

C. T-2282; Morton International, Inc.

d. Thiokol 2P; Morton International, Inc.

e. GC-5 Synthacalk; Pecora Corporation.

f. Two-Part Sealant; Sonneborn Building Products Div., ChemRex Inc.
2. Type and Grade: M (multicomponent) and NS (nonsag).
3. Class: 25.
4, Uses Related to Exposure: T (traffic)

LATEX JOINT-SEALANT SCHEDULE

Latex Sealant: Where joint sealants of this type are indicated, provide products complying
with the following:

1. Products: Provide one of the following:

Chem-Calk 600; Bostik Inc.

NuFlex 330; NUCO Industries, Inc.

LC 160 All Purpose Acrylic Caulk; Ohio Sealants, Inc.
AC-20; Pecora Corporation.

PSI-701; Polymeric Systems, Inc.

Sonolac; Sonneborn Building Products Div., ChemRex, Inc.
Tremflex 834; Tremco.

@ 0a00TQ
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3.8

ACOUSTICAL JOINT-SEALANT SCHEDULE

Acoustical Sealant for Exposed and Concealed Joints: At all sound partitions and where
joint sealants of this type are indicated, provide products complying with the following:

1. Products: Provide one of the following:

a. AC-20 FTR Acoustical and Insulation Sealant; Pecora Corporation.
b. SHEETROCK Acoustical Sealant; USG Corp., United States Gypsum Co.

Acoustical Sealant for Concealed Joints: At all sound partitions and where joint sealants of
this type are indicated, provide products complying with the following:

1. Products: Provide one of the following:
a. Pro-Series SC-170 Rubber Base Sound Sealant; Ohio Sealants, Inc.

b. BA-98; Pecora Corporation.
C. Tremco Acoustical Sealant; Tremco.

END OF SECTION
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL
1.1 SUMMARY

A. Work Included: Provide and install hollow metal doors and frames, complete, as shown on
Drawings and as specified.

1. Hollow Metal Door and Frame Sets.

2. Hollow Metal Interior Window Frames.

3. Hollow Metal Frames for Wood Doors specified in Section 081416 - Flush Wood
Doors.

4, Coordinate Door and Frame fabrication with door hardware specified in Section

087100 - Door Hardware as required for the hardware types scheduled on Drawings.

S. Coordinate Door and Frame fabrication with Security and Access Control products
specified in DIVISION 26 - Electrical as required for Security and Fire Alarm wiring and
interface.

B. Work Specified Elsewhere:

1. Section 050500 — Metal Fasteners.

2. Section 081416~ Flush Wood Doors.

3. Section 084113- Aluminum Entrances and Storefronts.
4, Section 084213- Aluminum Framed Entrance

3. Section 087100 - Door Hardware.

7. Section 088000 -Glazing.

8. Section 085113 = Aluminum Windows.

1.2 REFERENCE STANDARDS

A. Hollow Metal Manufacturers Association (HMMA) Division of National Association of
Architectural Metal Manufacturers (NAAMM):

1. Hollow Metal Manual; including HMMA 800, 801, 802, 810, 820, 830, 840, 841, 850,
860, 861, 862, 863, 880, 881, and 882.

1.3 QUALITY ASSURANCE
A. Comply with the latest edifion of the following Standards:

1. National Fire Protection Association (NFPA):
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a. NFPA No. 80: "Fire Doors and Windows".
b. NFPA No. 251: "Fire Tests of Building Construction and Materials".
C. NFPA No. 252: "Fire Tests of Door Assemblies".
d. NFPA No. 257: "Fire Tests of Window Assemblies".
2. American Society for Testing and Materials (ASTM):
qQ. ASTM E-119: "Methods for Fire Tests of Building Construction and Materials",
b. ASTM E-152: "Standard Methods of Fire Tests of Door Assemblies.”

C. ASTM E-163: "Methods for Fire Tests of Window Assemblies”.

3. American National Standards Institute (ANSI):

qa. A250.8: "Recommended Specifications for Standard Steel Doors and Frames".
4, Underwriters' Laboratories' (UL):

a. UL-9: "Fire Tests of Door Assemblies'.

b. UL-10C: "Fire Tests of Window Assemblies".
Testing Agency Qualifications: Testing agency testing all fire rated doors and frames, shall
have approval of enforcing authority for this project and provide inspection of materials and
workmanship at factory during fabrication and assembly.

Requirements of Regulatory Agencies: Where opening has fire resistive rating of 20 minutes
or longer, door shall bear testing agency-issued label.

a. Provide 'T" femperature rating labels.

1.4 SUBMITTALS

A.

B.

Comply with provisions of Section 013300 — Submittal Procedures.

Product Data: Manufacturer's specifications, catalog cuts, data, and installation instructions.

Shop Drawings:

1. General: Show frame type, material descriptions and gauges, exact profiles,
elevations, fire-resistive rating and complete details, including reinforcing, anchors,

and connections.

a. Identify non-conforming frames and assemblies that cannot be fire rated or
labeled for Architect's review and direction.
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2. Provide Elevation Drawings for each frame assembly, fully dimensioned and
identified by numbering nomenclature used on Drawings, including:

qQ. Locations of rough-in and reinforcing preparation for hardware provided in
other Sections.

b. Routing of electrical conduit or cable within frame members.

C. Glass Type for each Lite, incorporating nomenclature used on Drawings.

d. Locations of Doors, including swing and Door numbering nomenclature

used on Drawings.
e. Frame Finish.

3. Provide full-size special details showing thickness, profiles, jointing, connections, and
assembly of various members, reinforcement, anchorage, and supports.

D. Samples: Submit 12-inch by 12-inch "L" section of metal door frame showing cormner detail,
anchor, weld, and finish.

E. Certificates: Submit certificates for specified doors and frames indicating compliance with

fabrication and minimum labeling requirements. Certificates signed by Contractor and
authorized representative of hollow metal manufacturing company.

1.6 PRODUCT HANDLING

A. General: Deliver, store, and handle hollow metal work in manner to prevent damage,
distortion, and deterioration.

B. Packaging: Package hollow metal work in cardboard or other containers with separators,
banding, spreaders, and paper wrappings fo protect items during transit and Project site
storage.

C. Manufacturer's Recommendations: Follow special storage and handling requirements of
manufacturer.

D. Identification: Mark each door and door frame, on a surface which will be hidden after

installation, with designation of opening for which it is furnished. Mark opening designation
also on exterior packaging for each door and door frame.

1.7 COORDINATION

A. Hardware Suppliers: Furnish hollow metal frame manufacturer with accepted hardware
schedule, hardware templates, and samples of physical hardware where necessary to
ensure correct fitting and installation.

PART 2 - PRODUCTS
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2.1 MANUFACTURERS
A. General: Provide products manufactured by Stiles Custom Metal, Inc; Curries Company, an
ASSA ABLOY Group Company; Steelcraft, an Ingersoll Rand Company OR Ceco, an ASSA
ABLOY Group Company

22 MATERIALS - GENERAL
A. Steel Sheet:

1. General: Free of scale, pitting, and surface defects.

2. Cold-Rolled: ASTM A366, commercial grade.
3. Hot-Rolled: ASTM A569, commercial grade, pickled.
4, Galvanized: Cold-rolled or hot-rolled sheet with zinc coating applied by hot-dip

process per ASTM A526 (Aé0 or G60) with coating weight of not less than
0.30 ounces per square foot per side.

2.3 HOLLOW METAL DOORS

A. Faces:
1. Interior Doors: Cold-rolled or hot-rolled steel sheet; not less than 18 gauge.
2. Exterior Doors: Galvanized steel sheet, not less than 16 gauge.
B. Door Thickness: 1-3/4-inches, unless otherwise shown.
C. Door Types: Flush. Fully-welded seamless construction with no visible seams or joints on faces

or vertical edges.
D. Door Construction:
1. General: Fabricate doors in conformance with ANSI A250.8, including:

qa. Level and Physical Performance Level: Level 3 and Extra heavy Duty per
ANSI A250.8.

b. Model: 2 (Seamless per ANSI A250.8).

2. Reinforcement: Stiffen face sheets by continuous vertical formed steel stiffener
sections spanning full thickness of interior space between door faces.

3. Stiffeners: Noft less than 22 gauge space not more than é-inches apart and securely
attach to face sheets by spot welds not more than 5-inches on center. Fill spaces
between stiffeners to sound-deaden and insulate full height of door with an
inorganic non-combustible batt-type material.
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4, Door Faces: Join at vertical edges by confinuous weld extending full height of door.
Grind, fill, and dress welds smooth to make invisible and provide smooth flush
surface.
S. Top and Bottom Edges: Close with contfinuous recessed steel channel not less than

16 gauge, extending full width of door and spot welded to both faces. At exterior
doors provide an additional flush closing channel at top edges and, where required
for attachment of weather-stripping, a flush closure also at botfom edges. Provide
openings in bottfom closure of exterior doors to permit escape of enfrapped
moisture.

6. Edge Profiles: Provide for both vertical edges of doors as follows:

a. Single-Acting Swing Doors: Bevel 1/8-inchin 2 inches.

b. Double-Acting Swing Doors: Round on 2-1/8-inch radius.

7. Hardware Reinforcements:

a. General: Mortise, reinforce, drill and fap doors at factory for fully-
templated hardware only, per hardware schedule and templates provided
by hardware suppliers specified in Section 08710 - Door Hardware, and
DIVISION 16 -Electrical (Fire Alarm and Security Requirements). Where
surface-mounted hardware is scheduled, provide reinforcing plates only;
driling and tapping done by others.

b. Minimum Gauges For Hardware Reinforcing Plates: As follows:

1) Hinge and Pivot Reinforcements: 7 gauge.

2) Reinforcements for Lock Face, Flush Bolts, Concealed Holders:
12 gauge.
3) Reinforcements for All Other Surface-Mounted Hardware:
16 gauge.
8. Astragals:
a. Dutch Bend Astragal: Provide as integral part of door unless otherwise

shown or scheduled. Fabricate astragal of three thickness of metal of
same gauge as face sheet. Fabricate reveal on opposite door leaf from
top to bottom for dutch bend astragal to lay flush with face.

b. Location:

1) Exterior Pairs of Doors:

a) Outswing: Astragal on exterior side of active door leaf.
b) Inswinging: Astragal on exterior side of inactive leaf.
9. Louvers: Welded blade type of construction. Louvers pierced into face sheets not

permitted.
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10. Exterior Doors: Provide weep-hole openings in bottom of exterior doors to permit
moisture to escape. Seal joints in top edges of doors against water penetration.

E. Electrical Requirements:
1. General: Make provisions for installation of electrical items specified under Section
087100 - Door Hardware, and DIVISION 16 —Electrical (Fire Alarm and Security
Requirements) and other applicable Sections; arrange in manner so wiring can be
readily removed and replaced.

2. Doors with Electric Hardware:

a. General: Provide with metal raceway or conduit to permit wiring from
electric hinge to other electric door hardware.

b. Hinges or Pivot Location: Center or infermediate as applicable; tfop or
bottom not permitted.

c. Install Electro Lynx wiring and Molex type connectors. Furnished by
Section 087100, Door Hardware.

2.4 HOLLOW METAL PANELS

A. General: Fabricate and finish hollow metal panels as specified for hollow metal doors.

2.5 HOLLOW METAL FRAMES
A. Materials:

1. Interior Frames: Cold-rolled or hot-rolled steel sheet; not less than 16 gauge for
openings 48-inches and less in width, and not less than 14 gauge for openings
greater than 48-inches in width.

2. Exterior Frames: Galvanized steel sheet; not less than 14 gauge.

B. Fabrication:

1. General: Provide welded units with integral frim, of sizes and shapes shown.
Knocked-down frames acceptable at inferior non-rafed openings only.

2. Finished Work: Strong and rigid, neat in appearance, square, frue and free of
defects, warp or buckle. Fabricate molded members clean cut, straight and of
uniform profile throughout their lengths.

3. Jamb Depths, Trim, Profile, Returns, and Backbends: As shown.

4, Corner Joints: Close contact edges tight, miter and contfinuously weld trim edges,
and miter (butt) stops. Use of gussets not permitted.

5. Stops: Minimum depth 5/8-inches.
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é. Large Openings: When shipping limitations so dictate, fabricate frames for large
openings in sections designed for splicing in field.

7. Multiple or Special Openings: Fabricate frames for multiple or special openings with
mullion and/or rail members which are closed tubular shapes having no visible
seams or joints. Securely weld joints between faces of abutting members and finish
smooth.

8. Hardware Reinforcements:

a. General: Mortise, reinforce, drill, and tap frames at factory for fully
templated mortised hardware only, per hardware schedule and templates
provided by hardware supplier. Where surface-mounted hardware is to be
applied, provide frames with reinforcing plates only.

b. Hardware Reinforcing Plates: Minimum thickness as follows:

1) Hinge And Pivot Reinforcements: 7 gauge, 1-1/4-foot by 10-inches,

minimum size.
2) Strike Reinforcements: 12 gauge.
3) Flush Bolf Reinforcements: 12 gauge.
4) Closer Reinforcements: 12 gauge.
5) Surface-Mounted Hardware Reinforcements: 12 gauge.
6) Hold-Open Arm Reinforcements: 12 gauge.
7) Surface Exit Device Reinforcements: 12 gauge.
9. Jamb Anchors:
a. Masonry Walls: Provide frames with adjustable jamb anchors. Anchors not

less than 16-gauge steel or 0.156-inch diameter steel wire. Stirrup straps
shall be not less than 2 inches by 10 inches in size, corrugated and/or
perforated. Provide anchors on each jamb as follows:

Frames up to 7'-6" height: 3 anchors.

Frames 7'-6" to 8'-0" height: 4 anchors.

Frames over 8-0" height: 1 anchor for each 2' or fraction thereof
in height.

b. Stud Partitions: Provide frames with steel anchors of suitable design, not less
than 18-gauge thickness, securely welded inside each jamb as follows:

Frames up to 7'-6" height: 4 anchors.

Frames 7'-6" to 8'-0" height: 5 anchors.

Frames over 8-0" height: 5 anchors plus one additional for each 2'
or fraction thereof over 8-0".
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C. Previously Placed Concrete or Masonry: Provide frames to be anchored to
previously placed concrete, masonry or structural steel with anchors of
suitable design as shown on approved shop drawings.

10. Floor Anchors:

a. General: Securely weld inside each jamb, with two holes provided at each
jamb for floor anchorage.

b. Adjustable Anchors: Where so scheduled or specified, provide adjustable
floor anchors, not less than 2 inches in height adjustment.

C. Thickness: Minimum 14 gauge.
1. Masonry Wall Openings More Than 48-Inches In Width: Provide with angle or
channel stiffener factory welded into head; stiffeners not less than opening width

and not used as lintels or load-bearing members.

12. Dust Cover Boxes: Or mortar guards, provide of not thinner than 26-gauge steel at
hardware mortises on frames to be set in masonry or plaster partitions.

13. Steel Spreader: Provide frames with steel spreader temporarily attached fo feet of
both jambs to serve as brace during shipping and handling. Steel spreader not to
be used for installation purposes.

C. Electrical Requirements:

1. General: Make provisions for installation of electrical items specified under Section
087100 - Door Hardware, and DIVISION 26 —Electrical (Fire Alarm and Security
Requirements) and other applicable Sections; arrange in manner so wiring can be
readily removed and replaced.

2. Frames with Electric Hinges:

a. General: Dust cover boxes or mortar guard for electrical hinges furnished
under Section 087100 - Door Hardware; weld info place under this Section.

b. Hinge or Pivot Location: Center or intermediate as applicable; top or
bottom not permitted.

3. Back Box for Electrical Hardware Items: Furnished under Section 087100 - Door
Hardware; weld info place under this Section.

2.6 FIRE-RATED DOORS AND FRAMES
A. General: Provide labeled doors and frames for those openings requiring fire protection

ratings as scheduled. Construct such doors and frames as fested and approved by UL, WHI,
or other nationally recognized testing agency having factory inspection service.
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2.8

B. Non-Ratable Openings: Identify on Shop Drawings any door or frame scheduled to be fire-
rated cannot qualify for appropriate labeling because of its design, hardware or any other
reason. Do not begin fabrication for non-ratable items until all issues have been resolved.

STOPS AND MOLDINGS

A. Moldings for Glazed Lites in Doors: Minimum 0.032 inch thick, fabricated from same material
as door face sheet in which they are installed.

B. Fixed Frame Moldings: Formed integral with standard steel frames, minimum 5/8 inch high,
unless otherwise indicated.

C. Loose Stops for Glazed Lites in Frames: Minimum 0.032 inch thick, fabricated from same
material as frames in which they are installed.

SHOP PAINTING

A. General: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations for applying and designating finishes.

1. Finish standard steel door and frames after assembly.

B. Galvanized Steel Surface Preparation: Clean surfaces with nonpetroleum solvent so surfaces
are free of oil and other contaminants. After cleaning, apply a conversion coating suited to
the organic coating to be applied overit. Clean welds, mechanical connections, and
abraded areas, and apply galvanizing repair paint specified below to comply with
ASTM A 780.

1. Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in
steel, complying with SSPC-Paint 20.

C. Steel Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning';
remove dirt, oil, grease, or other contaminants that could impair paint bond. Remove mill
scale and rust, if present, from uncoated steel; comply with SSPC-SP 3, "Power Tool Cleaning,"
or SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

D. Factory Priming for Field-Painted Finish: Apply shop primer specified below immediately after
surface preparation and prefreatment. Apply a smooth coat of even consistency to provide
a uniform dry film thickness of not less than 0.7-mils.

E. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer
complying with ANSI A250.10 acceptance criteria; recommended by primer manufacturer
for substrate; compatible with substrate and field-applied finish paint system indicated; and
providing a sound foundation for field-applied topcoats despite prolonged exposure.

PART 3 - EXECUTION

3.1

EXAMINATION
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3.3

34

3.5

3.6

A.

Verification of Conditions: Examine subsirate and conditions under which hollow metal
doors and frames are to be installed and give notificafion, in writing, of any conditions
detrimental to proper and timely completion of work. Do not proceed with work unfil
unsatisfactory conditions have been corrected.

INSTALLATION OF FRAMES

A. General: Install frames per Reference Standards and as specified.

B. Labeled Doors and Frames: Install per requirements of labeling authority.

C. Setting: Exercise care in setting of frames to maintain scheduled dimensions, hold head
level, and maintain jambs plumb and square.

D. Anchorages and Connections: Secure fo adjacent construction. Furnish anchors to suit wall
conditions and floor angles or clips welded to frame for fastening fo floor.

E. Spreader Bars: Whenever possible, leave frame spreader bars intact until frames are set
perfectly square and plumb and anchors are securely attached. Do not use shipping bars
as spreaders.

F. Expansion Movement: Allow for as required.

G. Fire-Rated Frames: Install per NFPA Standard No. 80.

H. Exterior Doors: Provide sheet metal drip at head.

Frames in Metal Stud Partitions: Frames filled tight with mineral fiber safing as specified in
Section 078413 - Penetration Firestopping.

SHOP COAT TOUCH-UP

A. General: Immediately affer installation remove rust, sand smooth, and fouch-up items with
prime coat which has been damaged with same primer as applied in shop.

ADJUSTMENT

A. General: Replace or re-hang doors which are hinge-bound or do not swing or operate
freely.

PROTECTION

A. General: Protect installed work against damage from other construction work.

INSTALLATION OF DOORS

A. General: Install doors per manufacturer's instructions.

B. Hardware: Install per requirements specified in Section 087100 - Door Hardware.
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C. Adjustment: Adjust and lubricate operable parts as required for correct function.

END OF SECTION
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SECTION 081416- FLUSH WOOD DOORS

PART 1 - GENERAL
1.1 SUMMARY

A. Work Included: Provide and install flush wood doors, complete, as shown on
Drawings and as specified, including:

1. Flush Wood Doors, including: Wood Veneer Flush Doors, including
specified veneer and transparent finish.

2. Provide rated and un-rated doors as scheduled on Drawings.

3. Coordinate Door fabrication with Section 087100 — Door Hardware as
required for the hardware types scheduled on Drawings.

4, Coordinate Door fabrication with DIVISION 26 — Electrical as required for
Security and Fire Alarm wiring and interface.

B. Work Specified Elsewhere:
1. Section 081113- Hollow Metal Doors and Frames.
2. Section 084113-Aluminum Enfrances and Storefronts.
3. Section 087100 — Door Hardware.

4, Section 088000 - Glazing.

1.2 REFERENCE STANDARDS

A. National Wood Window and Door Association (NWWDA):

1. IS 1.1; General Requirements for Flush Wood Doors.

2. IS 1.2; Solid Core Wood Flush Doors.

3. IS 1.4; Special Construction Wood Flush Doors.

4, IS 1.6; Testing and Inspection Requirements for Wood Flush Doors.
B. Standards of Woodwork Institute (WI) "Manual of Millwork."
C. American Society for Testing Materials (ASTM):

1. E-90-02: "Standard Test Method for Laboratory Measurement of Airborne
Sound Transmission Loss of Building Partitions and Elements".

1.3 QUALITY ASSURANCE

A. Qualifications:
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1. Manufacturer: Certified and licensed per NWWDA IS 1 Series.

2. United States Product Standard (PS) "Construction and Industrial
Plywood" (PS 1-74).

1.4 SUBMITTALS
A. Comply with provisions of Section 013300 — Submittal Procedures.
B. Product Data: Manufacturer's specifications, catalog cuts, standard details,
and installation details.
C. Shop Drawings: Complete, with door schedule; show location, types, sizes,
thickness, cutout details, special details and other requirements to assure
proper installation.

D. Samples:

1. Doors: Each type showing construction, faces, edges, and specified
finishes; 12-inch by 12-inch corner section.

E. Certificates:
1. General: Certification that doors conform to NWMA IS 1 Series.

2. Sound Retardant Doors: Certification that doors comply with specified
STC rating.

1.5 EXTENDED WARRANTY

A. Comply with requirements of Section 017600 — Guarantees and Warranties.
B. General: Manufacturer's standard based on NWMA IS 1.1 tolerances and book
sizes.

C. Solid Core Doors:

1. Interior: Life of original installation.

1.6 PRODUCT HANDLING

A. Delivery: Package doors per manufacturer's recommendation prior to
shipment. Mark and identify doors for each opening to facilitate proper
location.

B. Storage: Store doors flat on level surfaces in clean, dry, and properly ventilated
spaces.
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PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Typical Flush Wood Doors: Provide wood doors manufactured by Marshfield
Door Systems, VT Industries, Eggers Industries, OR Oshkosh Architectural Wood Doors

2.2 WOOD VENEER FACES FOR TRANSPARENT FINISH
A. General:
1. Provide wood veneer faced flush wood doors as required to match the
Architect's samples and in conformance with ANSI/HPVA HP-1; not less

than 1/50-inch-thick before finish sanding.

a. Grade: Premium, with Grade A faces.

1. Species: To match adjacent existing doors

2. Cut: To match adjacent existing doors
3. Veneer Match: Book Match
4, Veneer Face Assembly: Running Match
3. Application:
Q. Face Panel Grade: HPVA Grade AA.
b. Finish: Species, Cut, and Finish to match adjacent existing doors

on this floor. Cut sample of existing door and match species,
stain, and cut. Provide sample to architect for approval.

4. Match between veneer leaves: Book Match

5. Fabrication: As specified in this Section.

2.3 MDO FACES FOR SHOP AND FIELD PAINTING
A. Paint-Grade Medium Density Overlay (MDO): Conform to PS 1-74.

B. Paint doors as specified in Section 099123 — Interior Painting.

2.4 FABRICATION — NON-RATED DOORS AND 20-MINUTE RATED DOORS
A. Fabrication:

1. General: Per NWWDA IS 1 Series, Premium Grade; no finger jointing
permitted.
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B. Cores:

1. Particleboard: Mat-formed wood particle board per ANSI 208.1, Grade
1-L-2 28-32 pounds per cubic foot.
a. Use particleboard made with binder containing no urea-
formaldehyde resin.

2. Blocking: Provide mill option wood blocking in partficleboard-core doors
as required o eliminate through-bolting hardware for all surface applied
hardware.

3. Adhesive: Type | bond.

4, Bonding: Fabricate doors using bonded core construction, including stile

and rails bonded to core, using adhesive and pressure during the curing
process. Plane assembled and cured door core units to a uniform
thickness prior to application of crossbanding and veneers.

S. Crossbands: Dried to 6-9 percent moisture content, minimum 1/16-inch-
thick spliced hardwood with no voids or defects, extending full width of
doors with grain at right angles to face veneer.

6. Stiles: Provide SCL stiles, minimum 1-3/8-inch-thick before fitting; 1-1/8-
inch minimum after frimming. For wood veneer doors, provide outer
band matching specified wood veneer, with no exposed crossbands.

7. Rails: Provide wood rails, 1-1/8-inch minimum after frimming; mill option
hardwood or softwood of a density equal to or exceeding Douglas Fir.

8. 20 minute particle core shall meet positive pressure and "S" label without
use of infumescent seals.

C. Identification: Stamp each door with NWWDA Certification Hallmark.

1. 20-Minute Fire Rated Doors: Provide each door with UL or WHI metal or
mylar type labels.

2.6 FABRICATION - 45, 60 AND 90 MINUTE FIRE RATED DOORS
A. Fabrication:

1. General: Fabricate as specified for standard doors, NWWDA IS 1.4, and
UL requirements for fire rating shown.

2. Non-Ratable Openings: If any scheduled fire rated door cannot be
labeled because of design, size, hardware, or other reason, give written
notification; do noft start fabrication until conflict is resolved.

B. Core: Door manufacturer's standard non-combustible mineral core, containing
O-percent asbestos and designed to meet or exceed labeling requirements.

1. Concealed Rod Hardware: Where scheduled, provide Georgia-Pacific,
or equal, Firestop components; including matching full length wood
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2.7

2.8

2.9

edge meeting stiles with no visible finger joints, 1/2-inch width after
frimming. Metal edges or metal edge and astragal no acceptable.

2. Reinforcement: Manufacturer's standard size, incombustible multi-ply
inner blocking to eliminate through-bolting of surface mounted
hardware.

a. Stile Edge Screw Withdrawal: Minimum 740-pounds when tested
per ASTM D-1037.

3. Stile Edge Split Resistance: Minimum 750-pounds minimum when tested
per ASTM D-143 (modified). For wood veneer doors, provide 1/2-inch-
thick outer band matching specified wood veneer.

a. Reinforce hinge edge on all fire doors to accommodate full-
mortise hinges as specified and to provide addifional screw
holding power when hinge is installed.

C. Cross Bands and Edge Bands: Unfreated or fire retardant treated per UL
requirements for fire rating shown.

D. Identification: Stamp each door with NWWDA Certification Hallmark.
1. Fire Rated Doors: Provide each door with UL or WHI metal or mylar type
labels.
E. Install flush stainless steel edge guards under label procedure. Furnished by

section 087100 — Door Hardware.

F. Install Electro Lynx wiring and Molex. Type connectors under label procedure.
Furnished by section 087100 — Door Hardware.

VISION PANEL FRAMES

A. General: Provide where shown; square profile moldings, unless otherwise
shown.
B. Standard Doors:

1. General: Solid stock hardwood; flush type, unless otherwise shown.
2. Transparent Finish: Same grade and species to match face.

C. Glazing Materials: Provided under Section 088000 — Glazing.

GLASS AND GLAZING

A. Vision Glass: Rated and Non-rated vision glass specified in Section 088000 —
Glazing.

SIZES AND CLEARANCES
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A. Sizes: As shown; coordinate with installation to determine actual door sizes and
clearances.

1. Door Thickness: 1-3/4-inch, unless otherwise shown.
B. Clearances: Maximum 1/8-inch clearance at jambs, heads, and meeting stiles;
maximum 1/4-inch clearance over thresholds, and maximum 3/8-inch

clearance in openings without thresholds; unless otherwise shown. Bevel
vertical edges 1/8-inch per 2 inches.

2.10  PRE-FITTING AND PREMACHINING
A. General: Pre-fit and pre-machine.

B. Pre-fitting: Pre-fit at factory per specified clearances. Provide stile edges with
standard bevel or radius as required by hardware.

C. Pre-machining: Coordinate with Section 087100 — Door Hardware, and
DIVISION 26 - Electrical Security Requirements, including:

1. Factory machine doors for hardware that is not surface applied. Locate
hardware to comply with DHI-WDHS-3. Comply with final hardware
schedules, door frame Shop Drawings, DHI A115-W Series standards, and
hardware templates.

2. Coordinate measurements of hardware mortises in metal frames to
verify dimensions and alignment before factory machining.

2.11 PRESEALING FOR PAINTED FINISHES
A. Opague Finished Doors:
1. General: Manufacturer's standard clear sealer or pigmented alkyd
base primer sealer; verify compatibility with Section 099123 — Interior

Painting.

2. Sealer or Primer Sealer: One coat; apply to top and bottom rails and
hardware cutouts.

3. Opague Finish: Shop or Field Paint as shown on Drawings and as
specified in Section 099123 - Interior Painting.

PART 3 - EXECUTION
3.1 PREPARATION

A. General: Do not install doors until cementitious work in areas shown to receive
wood doors is completed and dry.

B. Environmental Requirements: Condition doors to normal occupancy conditions
prior to hanging. Do not subject doors to abnormal heat, dryness, or humidity.
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D. Examine doors and substrates, with Installer present, for suitable conditions
where wood doors will be installed.

1. Verify that installed frames comply with indicated requirements for type,
size, location, and swing characteristics and have been installed with
plumb jambs and level heads.

2. Reject doors with defects.
3. Proceed with installation only after unsatisfactory conditions have been
corrected.

3.2 INSTALLATION

A. General: Cut, trim, and hang doors fo fit into frames with specified clearances.
Recoat top and bottom edges prior to hanging, if affected by fitting; use same
type paint as applied at factory.

B. Prefinished Doors: Cutting, frimming, fitting, and machining not permitted.
C. Operation: Rehang or replace doors that do not swing or operate freely.
E. Finished Doors: Replace doors that are damaged or do not comply with

requirements. Doors may be repaired or refinished if work complies with
requirements and shows no evidence of repair or refinishing.

END OF SECTION
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SECTION 08 41 00 — ALUMINUM STOREFRONTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Confract, including General and
Supplementary
Conditions and Division 1 Specification Sections, apply fo this Section.
1.2 SUMMARY
A. This Section includes the following types of aluminum enfrance and storefront
work:

1. Interior windows.
2. Shoes for interior partitions.

B. Related Sections: The following sections contain requirements that relate to this
Section:

1. Section 079200 “Joint Sealants” for sealing between storefront system and the
substrate.

2. Section 088000 "Glazing" for requirements for aluminum enfrances and
storefront, including entrances specified to be factory glazed and fire rated
openings.

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A. General: Provide aluminum entrance and storefront assemblies that comply with
performance characteristics specified, as demonstrated by testing the
manufacturer's corresponding stock assemblies according to test methods
indicated.

C. Structural Performance: Conduct tests for structural performance in accordance
with ASTM E 330. Af the conclusion of the tests there shall be no glass breakage or
permanent damage to fasteners, anchors, hardware or actuating mechanism.
Framing members shall have no permanent deformation in excess of 0.2 percent
of their clear span.

1. Deflection Normal to the Plane of the Wall: Test pressure required to

measure deflection of framing members normal to the plane of the wall shall be
equivalent to the wind load specified above. Deflection shall not exceed 1/175 of
the clear span, when subjected to uniform load deflection test.

2. Deflection Parallel to the Plane of the Wall: Test pressures required to

measure deflection parallel to the plane of the wall shall be equal to 1.5 times the
wind pressures specified above. Deflection of any member carrying its full dead
load shall not exceed an amount that will reduce glass bite below 75 percent of
the design dimension and shall not reduce the edge clearance between the
member and the fixed panel, glass or other
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fixed member above to less than 1/8 inch. The clearance between the member
and an operable door or window shall be at least 1/16 inch.

1.4 SUBMITTALS

A. General: Submit the following in accordance with Conditions of the Contract and
Division 1 Specification Sections.

B. Product Data: Product data for each aluminum entrance and storefront system
required, including:
1. Manufacturer's standard details and fabrication methods.
2. Data on finishing, hardware and accessories.
3. Recommendations for maintenance and cleaning of exterior surfaces.

D. Shop Drawings: Shop drawings for each aluminum enfrance and storefront system
required, including:
1. Layout and installation details, including relationship to adjacent work.
2. Elevations at 1/4-inch scale.
3. Detail sections of typical composite members.
4. Anchors and reinforcement.
5. Hardware mounting heights.
6. Provisions for expansion and confraction.
7. Glazing details.

E. Hardware Schedule: Submit complete hardware schedule organized into sefs
based on hardware specified. Coordinate hardware with doors, frames, and
related work to ensure proper size, thickness, hand, function, and finish. Include
item name, name of the manufacturer and complete designations of every item
required for each door opening.

F. Samples for Color Selection: Submit pairs of samples of each specified color and
finish on 12-inch-long sections of extrusions or formed shapes. Where normal color
variations are anticipated, include 2 or more units in each set of samples
indicating extreme limits of color variations.

G. Test Reports: Provide certified test reports from a qualified independent testing
laboratory showing that aluminum entrance and storefront systems have been
tested in accordance with specified test procedures and comply with
performance characteristics indicated.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced Installer who has completed
installations of aluminum storefront and entrances similar in design and extent to
those required for the project and whose work has resulted in construction with a
record of successful in-service performance.

B. Manufacturer's Qualifications: Provide aluminum enfrances and storefront systems
produced by a firm experienced in manufacturing systems that are similar fo
those
indicated for this project and that have a record of successful in-service
performance.
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C. Single Source Responsibility: Obtain aluminum entrance and storefront systems
from one source and from a single manufacturer.

D. Design Criteria: The drawings indicate the size, profile, and dimensional
requirements of aluminum entrance and storefront work required and are based
on the specific types and models indicated. Aluminum entrance and storefront
by other manufacturers may be considered, provided deviations in dimensions
and profiles are minor and do not change the design concept as judged by the
Architect. The burden of proof of equality is on the proposer.

E. Pre-installation Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination."
Review methods and procedures related fo aluminum windows including, but not
limited to, the following:

1. Inspect and discuss condition of substrate and other preparatory work
performed by other trades.

2. Review and finalize construction schedule and verify availability of materials,
Installer's personnel, equipment, and facilities needed to make progress and
avoid delays.

3. Review required testing and inspecting procedures.

4. Review hardware requirements and installation procedures.

DELIVERY, STORAGE, AND HANDLING

A. Deliver aluminum entrance and storefront components in the manufacturer's
original protective packaging.

B. Store aluminum components in a clean dry location away from uncured masonry
or concrete. Cover components with waterproof paper, tarpaulin or polyethylene
sheeting in a manner to permit circulation of air.

1. Stack framing components in a manner that will prevent bending and avoid
significant or permanent damage.

PROJECT CONDITIONS

A. Field Measurements: Check openings by accurate field measurement before
fabrication. Show recorded measurements on shop drawings. Coordinate
fabrication schedule with construction progress to avoid delay of the work
1. Where necessary, proceed with fabrication without field measurements, and
coordinate fabrication folerances to ensure proper fit.

WARRANTY

A. Special Assembly Warranty: Manufacturer's standard form in which manufacturer
agrees to repair or replace components of aluminum-framed systems that do not
comply with requirements or that deteriorate as defined in this Section within
specified warranty period.

1. Failures include, but are not limited to, the following.

a. Structural failures including, but not limited o, excessive deflection.
b. Noise or vibration caused by thermal movements.

c. Deterioration of metals, metal finishes, and other materials beyond
normal weathering.
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d. Water leakage through fixed glazing and framing areas.

e. Failure of operating components fo function properly.

f. Warranty Period: Five years from date of Substantial Completion.

2. Special Finish Warranty: Manufacturer's standard form in which manufacturer
agrees to repair or replace components on which finishes fail within specified
warranty period. Warranty does not include normal weathering.

a. Warranty Period: 2 years from date of Substantial Completion.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Available Manufacturers - Standard Systems: Subject to compliance with
requirements, manufacturers offering enfrance and storefront systems that may
be incorporated in the work include the following:

1. Kawneer North America, an Alcoa Company.

Arcadia Incorporated.

C.R. Laurence - US Aluminum Corp.

EFCO Corporation, a Pella Company.

Oldcastle Building Envelope Corporation

oML

2.2 MATERIALS

A. Aluminum Members: Alloy and temper recommended by the manufacturer for
strength, corrosion resistance, and application of required finish; comply with
ASTM B 221 for aluminum extrusions, ASTM B 209 for aluminum sheet or plate, and
ASTM B 211 for aluminum bars, rods and wire.

B. Carbon Steel: Carbon steel reinforcement of aluminum framing members shall
comply with ASTM A 36 for structural shapes, plates and bars, ASTM A 611 for cold
rolled sheet and strip, or ASTM A 570 for hot rolled sheet and strip.

C. Glass and Glazing Materials: Comply with requirements of "Glass and Glazing"
section of these specifications.

D. Fasteners: Provide fasteners of aluminum, nonmagnetic stainless steel, zinc plated
steel, or other material warranted by the manufacturer to be noncorrosive and
compatible with aluminum components, hardware, anchors and other
components.

1. Reinforcement: Where fasteners screw-anchor into aluminum members less
than 0.125 inches thick, reinforce the interior with aluminum or nonmagnetic
stainless steel to receive screw threads, or provide standard noncorrosive pressed-
in splined grommet nufs.

2. Exposed Fasteners: Do not use exposed fasteners except for application of
hardware. For application of hardware, use Phillips flat-head machine screws that
match the finish of member or hardware being fastened.

E. Concealed Flashing: 0.0179-inch (26 gage) minimum dead-soft stainless steel, or

0.026-inch-thick minimum exfruded aluminum of alloy and type selected by
manufacturer for compatibility with other components.
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F. Brackets and Reinforcements: Provide high-strength aluminum brackets and
reinforcements; where use of aluminum is not feasible provide nonmagnetic
stainless steel or hot-dip galvanized steel complying with ASTM A 123.

H. Framing System Gaskets and Sealants: Manufacturer's standard, recommended
by manufacturer for joint type.

23 ALUMINUM STOREFRONT HARDWARE SCHEDULE

A. General: Install the items in the amounts indicated on the Drawings and
schedules for a complete and operable facility.

2.4 COMPONENTS

A. Storefront Framing System: Provide storefront and entrance framing systems
fabricated from extruded aluminum members of size and profile indicated.
Include subframes and other reinforcing members of the type indicated. Provide
for storefront glazed from the exterior on all sides with projecting stops as
scheduled. Shop-fabricate and preassemble frame components where possible.
Provide storefront frame sections without exposed seams.

1. Mullion Configurations: Provide pockets at the inside glazing face to receive
resilient elastomeric glazing. Mullions and horizontals shall be one piece.

2. Basis of Design: Subject to compliance with requirements of Contract
Documents, provide product by manufacturer listed below

1. Manufacturer: Kawneer North America, an Alcoa company.

2. Product:

a. Framing: Trifab VersaGlaze 451.

b. Doors/Entrances: 500 Heavy Wall.

2.5 FABRICATION

A. General: Fabricate aluminum entrance and storefront components to designs,
sizes and thicknesses indicated and to comply with indicated standards. Sizes and
profile requirements are indicated on the drawings. Variable dimensions are
indicated, with maximum and minimum dimensions required, fo achieve design
requirements and coordination with other work.

B. Prefabrication: Complete fabrication, assembly, finishing, hardware application,
and other work to the greatest extent possible before shipment to the Project site.
Disassemble components only as necessary for shipment and installation.

1. Perform fabrication operations, including cutting, fitting, forming, drilling and
grinding of metal work to prevent damage to exposed finish surfaces. Complete
these operations for hardware prior to application of finishes.

2. Do not drill and tap for surface-mounted hardware items until time of
installation at project site.

C. Welding: Comply with AWS recommendations. Grind exposed welds smooth to
remove weld spatter and welding oxides. Restore mechanical finish.
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1. Welding behind finished surfaces shall be performed in such a manner as fo
minimize distortion and discoloration on the finished surface.

D. Reinforcing: Install reinforcing as required for hardware and as necessary for
performance requirements, sag resistance and rigidity.

E. Dissimilar Metals: Separate dissimilar metals with bituminous paint, or a suitable
sealant, or a nonabsorptive plastic or elastomeric tape, or a gasket between the
surfaces. Do not use coatings containing lead.

F. Continuity: Maintain accurate relation of planes and angles with hairline fit of
contacting members.

G. Fasteners: Conceal fasteners wherever possible.

H. Weather stripping: At interior locations without weather stripping, provide
neoprene silencers on stops to prevent metal-to-metal contact.

2.6 FINISHES
A. General: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products” for recommendations relative to applying and designating
finishes.
B. Appearance of Finished Work: Variations in appearance of abutting or adjacent

pieces are acceptable if they are within one-half of the range of approved
Samples. Noticeable variations in the same piece are not acceptable. Variations
in appearance of other components are acceptable if they are within the range
of approved Samples and are assembled or installed to minimize contrast.

C. AA Designations: Finish designations prefixed by AA conform to the system
established by the Aluminum Association for designating aluminum finishes.

D. Clear Anodic Finish — Interior Surfaces: AAMA 611, AA-M12C22A41, Class |, 0.018
mm or thicker.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine substrates and supports, with the Installer present, for compliance with
requirements indicated, installation tolerances, and other conditions that affect
installation of aluminum entrances and storefronts. Correct unsatisfactory
conditions before proceeding with the installation.

1. Do not proceed with installation until unsatisfactory conditions are corrected.

3.2 INSTALLATION
A. Comply with manufacturer's instructions and recommendations for installation.

B. General: Set units plumb, level, and true to line, without warp or rack of framing
members, doors, or panels. Install components in proper alignment
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3.3

3.4

3.5

and relation to established lines and grades indicated. Provide proper support
and anchor securely in place.

C. Construction Tolerances: Install aluminum entrance and storefront fo comply with
the following tolerances:
1. Variation from Plane: Do not exceed 1/8 inch in 12 feet of length or 1/4 inch in
any total length.
2. Offset from Alignment: The maximum offset from frue alignment between two
identical members abutting end to end in line shall not exceed 1/16 inch.
3. Diagonal Measurements: The maximum difference in diagonal measurements
shall not exceed 1/8 inch.
4. Offset at Corners: The maximum out-of-plane offset of framing at corners shall
not exceed 1/32 inch.

D. Separate aluminum and other corrodible metal surfaces from sources of
corrosion or electrolytic action at points of contact with other materials.
1. Zinc or cadmium plate steel anchors and other unexposed fasteners after
fabrication.
2. Paint dissimilar metals where drainage from them passes over aluminum.
3. Paint aluminum surfaces in contact with mortar, concrete or other masonry with
alkali resistant coating.
4. Paint wood and similar absorptive material in contact with aluminum and
exposed fo the elements or otherwise subject to wetting, with two coats of
aluminum house paint. Seal joints between the materials with sealant.

E. Drill and tap frames and doors and apply surface-mounted hardware items.
Comply with hardware manufacturer's instructions and template requirements.
Use concealed fasteners wherever possible.

F. Seft sillmembers and other members in bed of sealant as indicated, or with joint
fillers or gaskets as indicated to provide weathertight construction. Comply with
requirements of Division 7 for sealants, fillers, and gaskets.

G. Refer to "Glass and Glazing" Section of Division 8 for installation of glass and other
panels indicated to be glazed info doors and framing, and not preglazed by
manufacturer.

ADJUSTING

A. Adjust operating hardware fo function properly, for smooth operation without

binding, and for weathertight closure.
CLEANING

A. Clean the completed system, inside and out, promptly after installation, exercising
care to avoid damage to coatings.

B. Clean glass surfaces after installation, complying with requirements contained in
the "Glass and Glazing" Section for cleaning and maintfenance. Remove excess
glazing and sealant compounds, dirt and other substances from aluminum
surfaces.

PROTECTION

ALUMINUM ENTRANCES AND STOREFRONTS 08 4100-7



Intermountain Health NJRA Architects Project # 25207.00
AVC - ENT & General Surgery Clinics Construction Documents

A. Institute protective measures required throughout the remainder of the
constfruction period to ensure that aluminum storefronts will be without damage
or deterioration, other than normal weathering, at time of acceptance.

END OF SECTION
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SECTION 087100 - DOOR HARDWARE
PART I - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes commercial door hardware for the following:

1. Swinging doors.
2. Sliding doors.

B.  Door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Electromechanical door hardware.
3. Automatic operators.

C. Related Sections:

Division 08 Section “Hollow Metal Doors and Frames”.

Division 08 Section “Flush Wood Doors”.

Division 08 Section “Aluminum-Framed Entrances and Storefronts”.
Division 08 Section “Automatic Door Operators”.

Division 28 Section “Access Control Hardware Devices”.

M

D.  Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.

ANSI A117.1 - Accessible and Usable Buildings and Facilities.

ICC/IBC - International Building Code.

NFPA 70 - National Electrical Code.

NFPA 80 - Fire Doors and Windows.

NFPA 101 - Life Safety Code.

NFPA 105 - Installation of Smoke Door Assemblies.

UL/ULC and CSA C22.2 - Standards for Automatic Door Operators Used on Fire and Smoke
Barrier Doors and Systems of Doors.

8. State Building Codes, Local Amendments.

Nk LN

E. Standards: All hardware specified herein shall comply with the following industry standards as
applicable. Any undated reference to a standard shall be interpreted as referring to the latest edition of
that standard:
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1. ANSI/BHMA Certified Product Standards - A156 Series.
2. ULI10C - Positive Pressure Fire Tests of Door Assemblies.
3. ANSI/UL 294 - Access Control System Units.
4. UL 305 - Panic Hardware.
5. ANSI/UL 437- Key Locks.

1.3 SUBMITTALS

A.  Product Data: Manufacturer's product data sheets including installation details, material descriptions,
dimensions of individual components and profiles, operational descriptions and finishes.

B.  Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, fabrication and
assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware
Schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and
finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format
for the Hardware Schedule."
2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating

complete designations of every item required for each door or opening. Organize door
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals that
do not follow the same format and order as the Door Hardware Sets will be rejected and subject
to resubmission.

3. Content: Include the following information:
a. Type, style, function, size, label, hand, and finish of each door hardware item.
b. Manufacturer of each item.
C. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in

door and frame schedule.

e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.
h. Warranty information for each product.
4, Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date,

particularly where approval of the Door Hardware Schedule must precede fabrication of other
work that is critical in the Project construction schedule. Include Product Data, Samples, Shop
Drawings of other work affected by door hardware, and other information essential to the
coordinated review of the Door Hardware Schedule.

C.  Shop Drawings: Details of electrified access control hardware indicating the following:
1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring
diagrams for power, signaling, monitoring, communication, and control of the access control

system electrified hardware. Differentiate between manufacturer-installed and field-installed
wiring. Include the following:
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a. Elevation diagram of each unique access controlled opening showing location and
interconnection of major system components with respect to their placement in the
respective door openings.
b. Complete (risers, point-to-point) access control system block wiring diagrams.
c. Wiring instructions for each electronic component scheduled herein.
2. Electrical Coordination: Coordinate with related sections the voltages and wiring details

1.4

1.5

required at electrically controlled and operated hardware openings.

Proof of Certification: Provide copy of manufacturer(s) official certification or accreditation document
indicating proof of status as a qualified and authorized provider of the primary Integrated Wiegand
Access Control Products.

Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying
schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying
system explanation, door numbers, key set symbols, hardware set numbers and special instructions.
Owner must approve submitted keying schedule prior to the ordering of permanent cylinders/cores.

CLOSEOUT SUBMITTALS

Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for
each item comprising the complete door hardware installation in quantity as required in Division 01,
Closeout Procedures.

Project Record Documents: Provide record documentation of as-built door hardware sets in digital
format (.pdf, .docx, .xIsx, .csv) and as required in Division 01, Project Record Documents.

QUALITY ASSURANCE

Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of
documented experience in producing hardware and equipment similar to that indicated for this Project
and that have a proven record of successful in-service performance.

Certified Products: Where specified, products must maintain a current listing in the Builders
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).

Installer Qualifications: A minimum 3 years documented experience installing both standard and
electrified door hardware similar in material, design, and extent to that indicated for this Project and
whose work has resulted in construction with a record of successful in-service performance.

Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a
minimum 5 years documented experience supplying both mechanical and electromechanical hardware
installations comparable in material, design, and extent to that indicated for this Project. Supplier
recognized as a factory direct distributor by the manufacturers of the primary materials with a
warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware
Consultant (AHC) available during
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the course of the Work to consult with Contractor, Architect, and Owner concerning both standard and
electromechanical door hardware and keying.

E. Integrated Wireless, and IP-Enabled Access Control Products Supplier Qualifications: Integrated
access control products and accessories are required to be supplied and installed through current
members of the ASSA ABLOY "Authorized Channel Partner" (ACP) and "Certified Integrator" (CI)
programs. Suppliers are to be factory trained, certified prior to project bid, and a direct purchaser of
the specified product. Installers are to be factory trained, certified prior to project bid, and are
responsible for commissioning, servicing, and warranting the installed equipment specified for the
project.

F. Source Limitations: Obtain each type and variety of door hardware specified in this section from a
single source unless otherwise indicated.

1. Electrified modifications or enhancements made to a source manufacturer's product line by a
secondary or third party source will not be accepted.
2. Provide electromechanical door hardware from the same manufacturer as mechanical door

hardware, unless otherwise indicated.

G.  Each unit to bear third party permanent label indicating compliance with the referenced testing

standards.

H.  Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project
Meetings." Keying conference to incorporate the following criteria into the final keying schedule
document:

L. Function of building, purpose of each area and degree of security required.
2. Plans for existing and future key system expansion.

3. Requirements for key control storage and software.

4. Installation of permanent keys, cylinder cores and software.

5. Address and requirements for delivery of keys.

L. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s),
and Contractor(s) to review proper methods and the procedures for receiving, handling, and installing
door hardware.

1. Prior to installation of door hardware, conduct a project specific training meeting to instruct the
installing contractors' personnel on the proper installation and adjustment of their respective
products. Product training to be attended by installers of door hardware (including
electromechanical hardware) for aluminum, hollow metal and wood doors. Training will
include the use of installation manuals, hardware schedules, templates and physical product
samples as required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory
work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled opening.
4, Review and finalize construction schedule and verify availability of materials.
5. Review the required inspecting, testing, commissioning, and demonstration procedures
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1.6

1.7

1.8

At completion of installation, provide written documentation that components were applied according
to manufacturer's instructions and recommendations and according to approved schedule.

DELIVERY, STORAGE AND HANDLING

Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware
delivered to Project site. Do not store electronic access control hardware, software or accessories at
Project site without prior authorization.

Tag each item or package separately with identification related to the final Door Hardware Schedule,
and include basic installation instructions with each item or package.

Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and
related accessories directly to Owner via registered mail or overnight package service. Instructions for
delivery to the Owner shall be established at the "Keying Conference".

COORDINATION

Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work
specified to be factory prepared for installing standard and electrified hardware. Check Shop
Drawings of other work to confirm that adequate provisions are made for locating and installing
hardware to comply with indicated requirements.

Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled
electrified door hardware and related access control equipment with required connections to source
power junction boxes, low voltage power supplies, detection and monitoring hardware, and fire and
detection alarm systems.

Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and pre-
wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and
access control system hardware without additional in-field modifications.

WARRANTY

General Warranty: Reference Division 01, General Requirements. Special warranties specified in this
Article shall not deprive Owner of other rights Owner may have under other provisions of the
Contract Documents and shall be in addition to, and run concurrent with, other warranties made by
Contractor under requirements of the Contract Documents.

Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace
components of standard and electrified door hardware that fails in materials or workmanship within
specified warranty period after final acceptance by the Owner. Failures include, but are not limited to,
the following:

1. Structural failures including excessive deflection, cracking, or breakage.
2. Faulty operation of the hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
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4. Electrical component defects and failures within the systems operation.

C.  Warranty Period: Unless otherwise indicated, warranty shall be one year from date of Substantial
Completion.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Hardware shall not have any visible manufacturer names on exposed materials, except cylinders,
when the door is in a closed position.

22 BUTT HINGES

A.  Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as
specified in the Door Hardware Sets.

1. Quantity: Provide the following hinge quantity:

a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.
c. Four Hinges: For doors with heights 91 to 120 inches.
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every
30 inches of door height greater than 120 inches.
2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for door

thickness and clearances required:

a. Widths up to 3°0”: 4-1/2” standard or heavy weight as specified.
b. Sizes from 3’17 to 4’0”: 5” standard or heavy weight as specified.

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing
hinges unless Hardware Sets indicate standard weight.
b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing hinges

unless Hardware Sets indicate heavy weight.
4. Hinge Options: Comply with the following:
a. Non-removable Pins: With the exception of electric through wire hinges, provide set
screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal
of pin while door is closed; for all out-swinging lockable doors.

5. Manufacturers:

a. McKinney (MK) - TA/T4A Series, 5-knuckle.
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2.3

2.4

POWER TRANSFER DEVICES

Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing
mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex™
standardized plug connectors and sufficient number of concealed wires (up to 12) to accommodate the
electrified functions specified in the Door Hardware Sets. Connectors plug directly to through-door
wiring harnesses for connection to electric locking devices and power supplies. Wire nut connections
are not acceptable.

1. Manufacturers:

a. Pemko (PE) - EL-CEPT Series.
b. Securitron (SU) - EL-CEPT Series.

Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized plug
connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-door wiring
harnesses for connection to electric locking devices and power supplies. Provide sufficient number
and type of concealed wires to accommodate electric function of specified hardware. Provide a
connector for through-door electronic locking devices and from hinge to junction box above the
opening. Wire nut connections are not acceptable. Determine the length required for each electrified
hardware component for the door type, size and construction, minimum of two per electrified opening.

1. Provide one each of the following tools as part of the base bid contract:

a. McKinney (MK) - Electrical Connecting Kit: QC-R001.
b. McKinney (MK) - Connector Hand Tool: QC-R003.

2. Manufacturers:

a. McKinney (MK) - QC-C Series.

CYLINDERS AND KEYING

General: Cylinder manufacturer to have minimum (10) years experience designing secured master key
systems and have on record a published security keying system policy.

1. Manufacturers:

a. Match Existing, Field Verify.
b. No Substitution.

Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats and
types:

Threaded mortise cylinders with rings and cams to suit hardware application.

Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.
Bored or cylindrical lock cylinders with tailpieces as required to suit locks.

Tubular deadlocks and other auxiliary locks.

Lalb s
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2.6

5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be flush
and be free spinning with matching finishes.
6. Keyway: Match Facility Standard.

Keying System: Each type of lock and cylinders to be factory keyed.

1. Supplier shall conduct a "Keying Conference" to define and document keying system
instructions and requirements.

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control
number as directed by Owner.

3. Existing System: Field verify and key cylinders to match Owner's existing system.

Key Quantity: Provide the following minimum number of keys:
1. Change Keys per Cylinder: Three (3).

2. Master Keys (per Master Key Level/Group): Five (5).

3. Construction Keys (where required): Ten (10).

Construction Keying: Provide construction master keyed cylinders.

Key Registration List (Bitting List):

1. Provide keying transcript list to Owner's representative in the proper format for importing into
key control software.
2. Provide transcript list in writing or electronic file as directed by the Owner.

MORTISE LOCKS AND LATCHING DEVICES

Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, Operational
Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed manufacturers shall meet
all functions and features as specified herein.

1. Manufacturers:

a. Corbin Russwin Hardware (RU) - ML2000 Series.
b. dormakaba BEST (BE) - 45H Series.
c. Sargent Manufacturing (SA) - 8200 Series.

CYLINDRICAL LOCKS AND LATCHING DEVICES

Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Operational Grade 1
Certified Products Directory (CPD) listed cylindrical locksets. Listed manufacturers shall meet all
functions and features as specified herein.

1. Provide locksets with functions and features as follows:

a. Meets ANSI/BHMA A156.41 for single motion egress.
b. Where required by code, provide knurling or abrasive coating on all levers leading to
hazardous areas.
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c. Meets UL and CUL Standard 10C Positive Pressure, Fire Test of Door Assemblies with
levers that meet A117.1 Accessibility Code.

d. Exceeds ANSI/BHMA A156.2 requirements by 2.6 times for 3,100 in-lIb. abusive
locked lever torque with no entry while maintaining egress.

e. Exceeds ANSI/BHMA A156.2 requirements by 8 times for 1,600 Ibs. offset lever pull
with no entry for protection against attacks.

f. Exceeds ANSI/BHMA A156.3 requirements by 2 times for latch retraction with 100 Ib.
preload while maintaining operation in warped doors.

g. Exceeds ANSI/BHMA A156.3 requirements by 20 times for no access with minimum
100 vertical impacts for protection against vandalism attempts.

h. Independent return springs allow lock to exceed ANSI/BHMA A156.2 Grade 1 cycle
requirements without lever sag.

1. Status indicators inside, outside, or on both sides of doors as specified with high
visibility red/green or red/white icons to display locked or unlocked state in the rose.

j. Ten-year limited warranty for mechanical functions.

2. Manufacturers:

a. Corbin Russwin Hardware (RU) - CLX3300 Series.

b. dormakaba BEST (BE) - 9K Series.

c. Sargent Manufacturing (SA) - 10X Line.

2.7 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved
lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as

follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by

manufacturer.

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.

3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for
aluminum framing.

4, Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for rescue

hardware applications.

B.  Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.
2. Strikes for Bored Locks and Latches: BHMA A156.2.

3. Strikes for Auxiliary Deadlocks: BHMA A156.36.

4. Dustproof Strikes: BHMA A156.16.

2.8 SURFACE DOOR CLOSERS

A.  All door closers specified herein shall meet or exceed the following criteria:

DOOR HARDWARE
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1. General: Door closers to be from one manufacturer, matching in design and style, with the
same type door preparations and templates regardless of application or spring size. Closers to
be non-handed with full sized covers.

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. listed
for use of fire rated doors.

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers
depending on size of door, exposure to weather, and anticipated frequency of use. Where
closers are indicated for doors required to be accessible to the Americans with Disabilities Act,
provide units complying with ANSI ICC/A117.1.

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in
Hardware Sets.

5. Closers shall not be installed on exterior or corridor side of doors; where possible install closers
on door for optimum aesthetics.

6. Closer Accessories: Provide door closer accessories including custom templates, special

mounting brackets, spacers and drop plates as required for proper installation. Provide through-
bolt and security type fasteners as specified in the hardware sets.

Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products
Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use,
and opening force. Closers to be rack and pinion type, one piece cast iron or aluminum alloy body
construction, with adjustable backcheck and separate non-critical valves for closing sweep and latch
speed control. Provide non-handed units standard..

1. Manufacturers:

Corbin Russwin Hardware (RU) - DC6000 Series.
LCN Closers (LC) — 4040XP Series.

Norton Rixson (NO) - 7500 Series.

Sargent Manufacturing (SA) - 351 Series.

/o o

Door Closers, Surface Mounted (Cam Action): ANSI/BHMA 156.4, Grade 1 Certified Products
Directory (CPD) listed surface mounted, high efficiency door closers with complete spring power
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use,
and opening force. Closers to be of the cam and roller design, one piece cast aluminum silicon alloy
body with adjustable backcheck and independently controlled valves for closing sweep and latch
speed.

I. Manufacturers:
a. Corbin Russwin (RU) - DC5000 Series.

b. Norton Rixson (NO) - 2800ST Series.
C. Sargent Manufacturing (SA) - 422 Series.

ARCHITECTURAL TRIM

Door Protective Trim
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1. General: Door protective trim units to be of type and design as specified below or in the
Hardware Sets.
2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door width

2.10

(LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and not more
than 1" less than door width on pull side. Coordinate and provide proper width and height as
required where conflicting hardware dictates. Height to be as specified in the Hardware Sets.

3. Where plates are applied to fire rated doors with the top of the plate more than 16” above the
bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s catalog
and template book for specific requirements for size and applications.

4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), fabricated
from the following:

a. Stainless Steel: 300 grade, 050-inch thick.

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in the
Hardware Sets. Provide countersunk screw holes.
6. Manufacturers:

a. Rockwood (RO).

DOOR STOPS AND HOLDERS
General: Door stops and holders to be of type and design as specified below or in the Hardware Sets.

Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide wall
bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of
door stops are specified in Hardware Sets. Do not mount floor stops where they will impede traffic.
Where floor or wall bumpers are not appropriate, provide overhead type stops and holders.

1. Manufacturers:
a. Rockwood (RO).

Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory
(CPD) listed overhead stops and holders to be surface or concealed types as indicated in Hardware
Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and shock absorber
spring of heavy tempered steel. Provide non-handed design with mounting brackets as required for
proper operation and function.

1. Manufacturers:
a. Norton Rixson (RF).

b. Rockwood (RO).
c. Sargent Manufacturing (SA).
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2.11 ARCHITECTURAL SEALS
A.  General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below or

2.12

in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide smoke,
light, or sound gasketing on interior doors where indicated. At exterior applications provide non-
corrosive fasteners and elsewhere where indicated.

Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings
indicated, based on testing according to UL 1784.

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing
and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on
testing according to UL-10C.

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire
Tests of Door Assemblies, and NFPA 252, Standard Methods of Fire Tests of Door
Assemblies.

Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for
sound ratings indicated.

Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily
replaceable and readily available from stocks maintained by manufacturer.

Manufacturers:

I. Pemko (PE).

ELECTRONIC ACCESSORIES

Intelligent Switching Power Supplies: Provide the least number of power supplies at the appropriate
amperage level sufficient to exceed the required total draw for the specified electrified hardware and
access control equipment.

1. Power supplies shall meet all functions and features as specified herein.

a. UL listed dual voltage 12 or 24 VDC field selectable continuous output.

b.  Dedicated fast charger to prolong battery life with low battery cutoff to protect batteries
from deep discharge.

c.  Enhanced surge immunity for input/output protection

d.  Separate, dedicated battery charging circuit to keep locks cooler.

e.  Dual-color LED visual notification to prevent applying incorrect voltages to the power
supply.

f. Instant auto-switch to battery on AC loss.
Expandable up to 16 outputs in the standard enclosure
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h.  Integrated fire alarm interface to allow main output shutdown or disconnect on a per
output basis when using an R8 output module.
1. Network ready and remotely manage locks and connected devices when using an M8
managed output module on network models.
j. Lifetime replacement, no-fault, no questions asked warranty.
2. Manufacturers:
a. Securitron (SU) - AQL Series.
2.13 FABRICATION
A.  Fasteners: Provide door hardware manufactured to comply with published templates generally

2.14

PART 3 -

3.1

32

prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers
recognized installation standards for application intended.

FINISHES

Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes
indicated by certain manufacturers for their products.

Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and
other qualities complying with manufacturer's standards, but in no case less than specified by

referenced standards for the applicable units of hardware

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

EXECUTION

EXAMINATION
Examine scheduled openings, with Installer present, for compliance with requirements for installation
tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions

affecting performance.

Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and
scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

PREPARATION
Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.

Wood Doors: Comply with ANSI/DHI A115-W series.
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3.4

INSTALLATION

Install each item of mechanical and electromechanical hardware and access control equipment to
comply with manufacturer's written instructions and according to specifications.

1. Installers are to be trained and certified by the manufacturer on the proper installation and
adjustment of fire, life safety, and security products including: hanging devices; locking
devices; closing devices; and seals.

Mounting Heights: Mount door hardware units at heights indicated in following applicable
publications, unless specifically indicated or required to comply with governing regulations:

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware
for Standard Steel Doors and Frames."

2. DHI TDH-007-20: Installation Guide for Doors and Hardware.

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1
"Accessibility Guidelines for Buildings and Facilities."

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is
located.

Integrated Wiegand access control products are required to be installed through current members of
the ASSA ABLOY "Certified Integrator" (CI) program.

Retrofitting: Install door hardware to comply with manufacturer's published templates and written
instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that
are later to be painted or finished in another way, coordinate removal, storage, and reinstallation of
surface protective trim units with finishing work specified in Division 9 Sections. Do not install
surface-mounted items until finishes have been completed on substrates involved.

Push Plates and Door Pulls: When through-bolt fasteners are in the same location as a push plate,
countersink the fasteners flush with the door face allowing the push plate to sit flat against the door.

Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with
requirements specified in Division 7 Section "Joint Sealants."

Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control
the handling and installation of hardware items so that the completion of the work will not be delayed
by hardware losses before and after installation.

FIELD QUALITY CONTROL

Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce
project punch report for each installed door opening indicating compliance with approved submittals
and verification hardware is properly installed, operating and adjusted. Include list of items to be
completed and corrected, indicating the reasons or deficiencies causing the Work to be incomplete or
rejected.
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1. Organization of List: Include separate Door Opening and Deficiencies and Corrective Action
Lists organized by Mark, Opening Remarks and Comments, and related Opening Images and
Video Recordings.
3.5 ADJUSTING

3.6

3.7

3.8

Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure
proper operation or function of every unit. Replace units that cannot be adjusted to operate as
intended. Adjust door control devices to compensate for final operation of heating and ventilating
equipment and to comply with referenced accessibility requirements.

CLEANING AND PROTECTION

Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware
installed on doors during the construction phase. Install any and all hardware at the latest possible
time frame.

Clean adjacent surfaces soiled by door hardware installation.

Clean operating items as necessary to restore proper finish. Provide final protection and maintain
conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

DEMONSTRATION

Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and
electromechanical door hardware.

DOOR HARDWARE SETS

The hardware sets represent the design intent and direction of the owner and architect. They are a
guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting
hardware and missing items should be brought to the attention of the architect with corrections made
prior to the bidding process. Omitted items not included in a hardware set should be scheduled with
the appropriate additional hardware required for proper application and functionality.

1. Quantities listed are for each pair of doors, or for each single door.

2. The supplier is responsible for handing and sizing all products.

3. Where multiple options for a piece of hardware are given in a single line item, the supplier
shall provide the appropriate application for the opening.

4, At existing openings with new hardware the supplier shall field inspect existing conditions

prior to the submittal stage to verify the specified hardware will work as required. Provide
alternate solutions and proposals as needed.

Manufacturer’s Abbreviations:
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1. MK - McKinney

2. SU - Securitron

3. RU - Corbin Russwin
4. OT - Other

5. RF - Rixson

6. NO - Norton

7. BM - Besam

8. RO - Rockwood

9. PE - Pemko

Hardware Sets

Set: 1.0

Doors: A103A, A104A, A106A, A107A

3 Hinge, Full Mortise, Hvy Wt
1 Office Lock

1 Keyed Cylinder

1 Wall Stop

1 Gasketing

Set: 2.0
Doors: A105A

Hinge, Full Mortise, Hvy Wt
Electric Power Transfer

EAC Cyl Lock BY DIVISION 28
Keyed Cylinder

Surface Closer

Kick Plate

Wall Stop

Silencer

Frame Harness
Door Harness

—_ = = Q) = = e e = = (D

Power Supply

T4A3786

CLX3351 NZD LC

Match/expand existing-type as required
406

By door manufacturer

T4A3786

EL-CEPT

CLX33605-SN210 NZD BIPS LC
Match/expand existing-type as required
7500

K1050 10" CSK

406

608-RKW

QC-C3000P
QC-C_P
AQL By security contractor

US26D
626

US32D

US26D
630
626

689
US32D
US32D

MK
RU
oT
RO
OoT

WOW W

25207.00

Notes: This integrated access control device requires certification to purchase and install; to be provided and
installed by certified security integrator only.

Door normally closed and locked.| Exterior access by presenting valid credential to reader, momentarily
releasing trim for entry. | Free egress at all times. | REX in lock shunts alarm. | Door monitored for position
(DPS included with lock). | Electrified lock trim is fail secure and remains locked during power loss or alarm

state.

Set: 3.0
Doors: A115A, A125A

3 Hinge, Full Mortise, Hvy Wt

DOOR HARDWARE
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Indicator Privacy Lock
Surface Closer

Mop Plate

Kick Plate

Wall Stop

Gasketing

Coat Hook

Set: 4.0

CLX3330 NVSL V33
2800ST

K1050 6" CSK
K1050 10" CSK

406

S44BL

796

626
689
US32D
US32D
US32D

US26D

RU
NO
RO
RO
RO
PE

RO

25207.00

Doors: A112B, A113B, A114B, A116B, A117B, A118B, A122A, A123A, A124A, A126A, A127A, A128A,

A130A

3 Hinge, Full Mortise
1 Passage Latch

1 Surf Overhead Stop
1 Gasketing

1 Auto Door Bottom

Set: 5.0
Doors: A102A

Hinge, Full Mortise, Hvy Wt
Passage Latch w/MELR

Single Door Operator
Kick Plate
Wall Stop
Gasketing

Frame Harness

Door Harness

Wave to Open Wall Switch
Power Supply

P— ek e (O

TA2714
CLX3310 NZD
9- 36

S44BL
STC411APK

T4A3786
ML2010 NSA MELR

SW200i

K1050 10" CSK
406

S44BL

QC-C3000P

QC-C_P

700

AQL By security contractor

US26D
626
689

US26D
626
689
US32D
US32D

MK
RU
RF
PE
PE

WOW W W

Notes: Automatic door operation by wave to open switch on corridor side, momentarily retracting latch to allow

opener to function.

Set: 6.0

Doors: A108A, A109A, A112A, AT113A, A114A, A116A, A117A, A118A, A122B, A123B, A124B, A126B,

A127B, A128B

1 Hardware

END OF SECTION 087100

DOOR HARDWARE

By AD Systems
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SECTION 087113 - AUTOMATIC DOOR OPERATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1. Low energy automatic door operators for swinging doors.
B. Related Sections:

Division 01 Section "General Conditions".

Division 01 Section "Cash Allowances".

Division 01 Section "Product Allowances".

Division 01 Section "Closeout Procedures".

Division 08 Section “Door Schedule”.

Division 08 Section “Hollow Metal Doors and Frames”.
Division 08 Section “Flush Wood Doors”.

Division 08 Section “Door Hardware”.

Division 08 Section “Access Control Hardware”.

0.  Division 26 Section “Electrical”.

SO XRAN E D=

A.  Codes and Standards: Comply with the version year adopted by the Authority Having Jurisdiction.

ANSI A117.1 - Accessible and Usable Buildings and Facilities.

ANSI/BHMA A156.4 - Door Controls, Door Closers.

ANSI/BHMA A156.19 - Power Assist and Low-Energy Power Operated Doors.
ICC/IBC - International Building Code.

NFPA 70 - National Electrical Code.

NFPA 80 - Fire Doors and Windows.

NFPA 101 - Life Safety Code.

NFPA 105 - Installation of Smoke Door Assemblies.

UL/ULC and CSA C22.2 — Standards for Automatic Door Operators Used on Fire and Smoke
Barrier Doors and Systems of Doors.

10. UL 325 - Door, Drapery, Gate, Louver, and Window Operators and Systems.
11.  State Building Codes, Local Amendments.

A S A G Sl e
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1.3

1.4

1.5

PERFORMANCE REQUIREMENTS

Automatic door operators to be used on interior or exterior doors; up to 200 pounds (91 kg) weight and
maximum door width of 48" (1219 mm).

1. Auto door operator capable of operating within temperature ranges of -22°F (-30°C) and 122°F
(50°C).

SUBMITTALS

Product Data: Manufacturer's product data sheets including installation details, material descriptions,

dimensions of individual components and profiles, and finishes for automatic door operators, including

activation devices. Include operating characteristics, electrical characteristics, and furnished accessories.

Shop Drawings: Include details and attachments to other work.

1. Include locations and elevations of each unique entrance showing activation devices.
2. Indicate required clearances, components, and location and size of field connections.
3. Wiring Diagrams: For power, signal, and activation wiring.

Qualification Data: Provide copy of manufacturer's official certification or accreditation document
indicating proof of status as a qualified and authorized installer of automatic door operators and
accessories.

Operating and Maintenance Manuals: Provide manufacturer's operating and maintenance manual for
each item comprising the automatic door operator installation in quantity as required in Division 01,
Closeout Submittals. The manual to include the name, address, and contact information of the
manufacturer and Installer providing the operators and installation. The final copies delivered after
completion of the installation test to include "as built" modifications made during installation, checkout,
and acceptance.

Warranties and Maintenance: Special warranties and maintenance agreements specified in this Section.

COORDINATION

Electrical Systems Coordination: Coordinate the layout and installation of scheduled automatic door
operators and related activation devices, with required connections to source power junction boxes,
remote power supplies, access control equipment, detection and monitoring hardware, and fire alarm
system.

Templates: Obtain and distribute to the parties involved, templates for doors, frames, operators, and
other work specified to be factory prepared and reinforced for installing automatic door operators.
Check Shop Drawings of other work to confirm that adequate provisions are made for locating and
installing automatic door operators to comply with indicated requirements.

Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors and
corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive
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1.6

1.7

the installation of the specified automatic door operators without additional in-field modifications.

WARRANTY

General Warranty: Reference Division 01, General Requirements. Special warranties specified in this
Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract
Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor
under requirements of the Contract Documents.

Special Warranty: Written warranty, executed by manufacturer, agreeing to repair or replace
components of automatic door operators that fail in materials or workmanship within specified warranty
period after final acceptance by Owner. Failures include, but are not limited to, the following:

1. Faulty or sporadic operation of automatic door operator, including activation and safety devices.
2. Deterioration of metals, metal finishes, and other materials beyond normal weathering or use.

Special Warranty Period: Two years from date of Substantial Completion.

Provide extended warranty from defects in material or workmanship under normal use for a period of 3
years from the date of substantial completion for units installed by a certified ASSA ABLOY Power
Operator Preferred Installer in accordance with the manufacturer's written warranty certificate.

MAINTENANCE SERVICE

Maintenance Service: Beginning at Substantial Completion, and running concurrent with the specified
warranty period, provide continuous (6) months full maintenance by skilled employees of automatic
door operator Installer. Include planned and preventive maintenance, repair or replacement of worn or
defective components, lubrication, cleaning, and adjusting as required for proper door operation.
Provide parts and supplies the same as those used in the manufacture and installation of original
equipment.

Extended Maintenance Support and Service Agreement: Submit for Owner’s consideration an optional
extended Service Agreement for the installed automatic door operator system. The extended Service
Agreement is considered elective and is without manufacturer's requirement stipulating mandatory
coverage for owner and/or vendor system support.

L. A published copy of this agreement to be included with the submittal package
Support for the installed automatic door operator system is provided through the vendor under a
specified, limited 24 hour support program.

3. Automatic door operators and components are to be available on a one-day turn around time
frame from the vendor.
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PART 2 - PRODUCTS

2.1

A.

22

ELECTROMECHANICAL DOOR OPERATORS
General: Provide low energy operators of size recommended by manufacturer for door size, weight, and
movement; for condition of exposure; and for compliance with UL 325. Coordinate operator

mechanisms with door operation, hinges, and activation devices.

1. Fire-Rated Doors: Provide door operators for fire-rated door assemblies that comply with
NFPA 80 for fire-rated door components and are listed and labeled by a qualified testing agency.

Standard: Certified ANSI/BHMA A156.19.

Performance Requirements:

1. Opening Force if Power Fails: Not more than 15 Ibf required to release a latch if provided, not
more than 30 Ibf required to manually set door in motion, and not more than 15 1bf required to
fully open door.

2. Entrapment Protection: Not more than 15 Ibf required to prevent stopped door from closing or
opening.

Configuration: Surface mounted or in-ground as required. Door operators to control single swinging and
pair of swinging doors.

Operation: Power opening and spring closing operation capable of meeting ANSI A117.1 accessibility
guideline. Provide time delay for door to remain open before initiating closing cycle as required by
ANSI/BHMA A156.19.

Features: Operator units to have full feature adjustments for door opening and closing force and speed,
backcheck, motor assist acceleration from 0 to 30 seconds, time delay, vestibule interface delay,

obstruction recycle, and hold open time from 0 up to 30 seconds.

Provide outputs and relays on board the operator to allow for coordination of exit device latch retraction,
electric strikes, magnetic locks, card readers, safety and motion sensors and specified auxiliary contacts.

Brackets and Reinforcements: Manufacturer's standard, fabricated from aluminum with nonferrous
shims for aligning system components.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Besam Automated Entrance Systems (BE) — SW200i Series.

ACTIVATION DEVICES

General: Provide activation devices in accordance with ANSI/BHMA A156.19 standard, for condition
of exposure indicated and for long term, maintenance free operation under normal
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traffic load operation. Coordinate activation control with electrified hardware and access control
interfaces. Activation switches are standard SPST, with optional DPDT availability.

Touch Less Wall Switch: Momentary contact door control switch with movement required activation.
Single or double gang box junction box mounting.

L. Doppler radar sensor.
Mounting Location: As indicated on Drawings.
3. Manufacturers:

a. BEA Sensors (BS) — MS Series.
b. Norton Rixson (NO) — 700 Series.

ACCESSORIES

Signage: As required by cited ANSI/BHMA A156.19 standard for the type of operator.

FINISHES

Standard: Designations used to indicate hardware finishes complying with ANSI/BHMA A156.18,
including coordination with traditional U.S. finishes indicated by certain manufacturers for their
products.

Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and
other qualities complying with manufacturer's standards, but in no case less than specified by referenced
standards for the applicable units of hardware. Units will be sprayed with a combination of waterborne
acrylic and polyester powder coat.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

OPENING LABELS

Provide 1"W x 2"H gloss polyester label imprinted with door mark and QR-type code readable via IR
and visible light scan. QR code links to a security credential protected site displaying the installed door
opening information. Label constructed with a high-performance, permanent acrylic adhesive resistant
to chemicals, smear and scratch, and repeated freeze and thaw cycles. Face stock of label to be white or
clear coated, 2.0 mil thickness with tensile strength meeting or exceeding 18,000 psi.

1. Approved Manufacturer: Openings Studio™ Smart Tags (AA).
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PART 3 - EXECUTION

3.1

3.2

33

34

A.

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for installation tolerances,
door and frame preparation and reinforcements, power connections, electrical systems interfaces, and
other conditions affecting performance of automatic door operators.

Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and
scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.
INSTALLATION

General: Install complete automatic door operators according to manufacturer's written instructions and
ANSI/BHMA A156;19 standard, including activation devices, control wiring, remote power units if any,

connection to the building's fire alarm system, and required signage.

Power Connection: Reference Division 26 "Electrical" Sections for connection to electrical power
distribution system.

Access Control System: Coordinate connections and operation with access control system

Signage: Apply signage as required by ANSI/BHMA A156.19 standard for type of door operator and
direction of pedestrian travel.

FIELD QUALITY CONTROL

Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce
project punch report for each installed door opening indicating compliance with approved submittals and

verification hardware is properly installed, operating and adjusted. Include list of items to be completed
and corrected, indicating the reasons or deficiencies causing the Work to be incomplete or rejected.

L. Organization of List: Include separate Door Opening and Deficiencies and Corrective Action
Lists organized by Mark, Opening Remarks and Comments, and related Opening Images and
Video Recordings.

2. Submit documentation of incomplete items in the following formats:

a.  PDF electronic file.
b.  Electronic formatted file integrated with the Openings Studio™ door opening
management software platform.

ADJUSTING

Comply with requirements of ANSI/BHMA A156.19 standard. Adjust automatic door operators to
function smoothly, and lubricate as recommended by manufacturer.
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3.5 DEMONSTRATION

A. Certified Installer's representative to provide eight (8) hours of training to Owner's maintenance
personnel in the proper adjustment, operation, and maintenance of automatic door operators.

END OF SECTION 087113
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SECTION 088000 - GLAZING

PART1- GENERAL

1.1 SUMMARY

A. Furnish labor, materials, tools, equipment, and services for Interior Glass and Glazing in
accordance with provisions of Contract Documents.

B. Completely coordinate with work of other tfrades.
1.2 QUALITY ASSURANCE

A. Glass Standards:
1. ANSIZ97.1.
2. CPSC 16 CFR 1201.
3. GANA Glazing Manual.

B. Flat Glass ASTM C1036.
1. Float glass: Type |, Quality g3 and Class 1 unless otherwise indicated.
2. Figured glass: Type I, Quality g7, Form 3 and Class 1, Finish f1 and Pattern p2 unless
otherwise indicated.
3. Mirror glass and one-way vision glass: Type |, Quality g1 or g2, Class 1 and coated
for purpose.

C. Flat Glass, Heat Treated, Coated and Uncoated, ASTM C1048.
1. Heat strengthened glass: Kind HS, Type |, Quality g3, Class 1 and Condition A unless
otherwise indicated.
2. Tempered glass: Kind FT, Type |, Quality g3, Class 1 and Condition A unless
otherwise indicated.

a. Complying with NFPA 80 and listed and labeled by a testing and inspecting

agency acceptable to authorities having jurisdiction, for fire ratings indicated,

based on testing according to NFPA 252.

Positive Pressure Compliance: UL 10C.

c. Fire Protective Glazing Products for Door Assemblies: Products identical to those
tested per UL 10B, labeled and listed by UL.

i
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3. Window Assemblies:
a. Complying with NFPA 80 that are listed and labeled by a testing and inspecting
agency acceptable to authorities having jurisdiction, for fire ratings indicated,
based on testing according to NFPA 257.
b. Positive Pressure Compliance: UL 10C.

F. Laminated Glass:
1. ASTM C1172 Standard Specification for Laminated Architectural Flat Glass.
2. Laminated Glass Design Guide, by the Glass Association of North America (GANA).

G. Glazing Standards:
1. Glazing Manual, by the Glass Association of North America (GANA).

1.3 SUBMITTALS

A. Samples:
1. Provide one (1) 12IN x 12 IN example of each specified type of glass.

B. Contract Closeout Information:
1. Warranties.

C. Smoke baffle system:

1. Shop drawing detdails, plans and elevations showing supports to building structure,
interface at ceiling, blocking, baffle shoe, cap rail, grommet, cladding,
sealant/adhesive, and glass.

2. Product data.

3. Standard warranty.

4. Installation Instructions

1.4 WARRANTY

A. Written warranty signed by manufacturer or fabricator.

B. Laminated Glass:
1. Five (5) years against deterioration including edge separation, delamination that
materially obstructs vision through glass, and blemishes exceeding those allowed by
referenced laminated-glass standard.

C. Fire-rated Ceramics:
1. Five (5) year manufacturer’'s standard warranty.

PART2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Glass Products:
1. Base:
a. AGC Industries.
b. Other manufacturers listed under (WC) on Interior Finish Schedule drawing

A603A
2. Optional:
a. Guardian Industries.
b. Pilkington.

c. Vitro Architectural Glass.
d. Saint-Gobain.
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2.2 MATERIALS

A. Glass Materials:

1.
2.
3.
4

5.

Comply with indicated standards.

See Glass Types Schedule for listing of types.

Materials specified in Glass Types Schedules are minimum acceptable products.
Single manufacturer produce individual glass types used in fabrication of insulating
units.

Manufacturer or fabricator determine if materials should be heat strengthened or
fully tempered at non-hazardous locations that do not require safety glazing and
provide accordingly.

B. Glazing Compounds:

LN -

Nonsag, nonstain type.

Pigmented to match frame units not requiring painting.

Compatible with adjacent surfaces.

For use in setting glass: Neutral-cure Silicone sealant.

Sealants:

a. Sealants shall have a VOC content no greater than 250 g/L.

b. Sealants shall contain no carcinogen or reproductive toxicant components
present at more than 1% of total mass of the product as defined in the
Cadlifornia Office of Environmental Health Hazard Assessment’s (OEHHA) list
entitled “Chemicals Known to the State to Cause Cancer” or the Reproductive
Toxicity, Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65).

Sealant tape:

a. Butyl rubber sealant tape or ribbon having a continuous neoprene shim.

Gaskets:

a. Polyvinyl chloride or neoprene.

b. Extruded, flexible, of profile and hardness required to receive glass and provide
a watertight installation.

C. Installation Setting Blocks and Spacers:

AN

Neoprene, compatible with sealants used.

Setting blocks: 80-20 durometer.

Spacers: 40-50 durometer.

Compressible filler stock: Closed cell jacketed rod stock of synthetic rubber or
plastic foam.
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5. Shims, clips, springs, angles, beads, attachment screws and other miscellaneous
items: As indicated or required.

2.3 GLASS TYPES SCHEDULE

A. Refer to Interior Glass Types Schedule and Interior Finish Schedule for basic description
of Mark Numbers indicated on Drawing.

B. Refer to Drawings for depiction of unit sizes and locations.

C. Upgrade basic type conditions in accordance with following rules:
1. Heat treatment upgrade based on physical size of unit:
a. Heat strengthened or fully tempered units between 55 and 70 SF.
b. Fully temper units exceeding 70 SF.
c. Strengthen annealed glass where units exceed length or width limitations or
both as recommended by glass manufacturer.
2. Heat freatment upgrade based on locations which are potentially hazardous to

occupants:
a. Upgrade units to fully tfempered, Kind FT, glass as required by any one of
following:

1) When required by local Codes.

2) When specifically indicated on Drawings.

3) Locations requiring Safety Glass, Kind FT, by 16 CFR 1201 and ANSI Z97.1:

a) Units installed in doors, sash, transom or other operable units.

b) Units where any part of unit is within 18 IN, measured vertically, above a
floor line, sidewalk, paver, or other walking surface located within 3 FT of
the glass unit, measured horizontally.

4) Units in sidelights and other units located adjacent to and within 48 IN of
either jaomb of door or other operable units; this includes adjacent lites that
are in perpendicular plane to door.

3. Other conditions requiring heat tfreatment upgrades:
a. Units which will be exposed to irregular sun or shade combinations or both shall
be Kind HS or better.
b. Where glass manufacturer recommends heat treatment coatings or tints
specified.
c. Where required to resist lateral loads.

2.4 INTERIOR GLASS TYPES

A. Anneadled:
1. Clear float, 6mm (1/4 IN) thick.

B. Tempered:
1. Clear, fully-tempered tongue-less float, émm (1/4 IN) thick.

C. Laminated Fire and Safety Glass, 8mm:
1. Laminated, wireless, UL labeled for assembly indicated.
2. Impact-Safety Rated per ANSI 297.1 and CPSC 16CFR1201.
3. Thickness: 8mm (5/16 IN), laminated.
4. Surface: Polished.
5. Base Product: Firelite Plus by Technical Glass Products.
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PART 3 -

EXECUTION

3.1 INSPECTION

A.

Examine framing or glazing channel surfaces, backing, stop design, and conditions
under which glazing is to be installed.

3.2 INSTALLATION

A.

B.

O ™ m O

Do not install glass with edge damage.

Contractor is responsible for correct glass size for each opening, within tolerances and
dimensions established.

Comply with recommendations of manufacturers, except where more stringent
requirements are indicated.

Comply with GANA Glazing Manual.
Install sealants as recommended by sealant manufacturer.

Install setting blocks in adhesive or sealant.

. Provide spacers inside and out, of proper size and spacing, for glass size, except where

gaskets are used for glazing.

Minimum Bite:

1. Monolithic, émm (1/4 IN) glass: 3/8 IN minimum bite.

2. For other sizes: Refer to Table C of AAMA’s Aluminum Curtain Wall Design Manual,
Volume 6, Glass and Glazing.

Sealant Depth: Equal to sealant width.

Prevent sealant exudation from glazing channels.
1. Leave void at heel or install filler at jambs and head.
2. Do noft leave void or install filler af sill.

Miter cut and bond gasket ends together at corners.

Immediately after installation, attach crossed streamers to framing held away from
glass.

M. Do not apply anything to surfaces of glass.

Install spandrel units from exterior of building.

O. Installation of Mirrors:
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Mastic Attachment: Install mirrors with mirror adhesive applied to back of mirror and

1.
pressed against substrate as recommended by mirror supplier.

P. Remove and replace damaged glass.

Q. Installation smoke baffle systems:
1. Install in accordance with approved shop drawings.

2. Follow manufacturers installation instructions.

3.3 CLEANING AND PROTECTION
A. Wash and polish glass on both faces not more than 7 days prior to final completion of

work in each area.
B. Comply with glass manufacturer's recommendations and GANA 01-0300.

END OF SECTION
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.
B. Related Requirements:
1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing
and exterior non-load-bearing wall studs; floor joists; roof rafters and ceiling joists;
and roof frusses.

1.3 SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate
non-load-bearing steel framing, provide materials and construction identical to those
tested in assembly indicated, according fo ASTME 119 by an independent festing
agency.

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction
identical to those tested in assembly indicated, according to ASTM E 90 and classified
according to ASTM E 413 by an independent testing agency.

2.2 FRAMING SYSTEMS
A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal unless
otherwise indicated.
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2. Protective Coating: ASTM A 653/A 653M, G40 (2120) hot-dip galvanized unless
otherwise indicated.

B. Studs and Runners: ASTM C 645. Use either steel studs and runners or dimpled steel studs
and runners.

1. Steel Studs and Runners (or Dimpled Steel Studs and Runners):
a. Thickness: 33 Mil (structural) for floor to floor height of 16'-0" or less and use
54 Mil studs for more than 16’-0"; minimum, unless noted otherwise. Use 16
GA studs at lead lined walls unless noted otherwise.
b. Depth: Asindicated on Drawings.

C. Slip-Type Head Joints: Where indicated, provide one of the following:

1. Single Long-Leg Runner System: ASTM C 645 top runner with 2-inch- (51-mm-)
deep flanges in thickness not less than indicated for studs, installed with studs
friction fit into fop runner and with continuous bridging located within 12 inches
(305 mm) of the top of studs to provide lateral bracing.

2. Deflection Track: Steel sheet top runner manufactured to prevent cracking of
finishes applied to interior partition framing resulting from deflection of structure
above; in thickness not less than indicated for studs and in width to
accommodate depth of studs.

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width
indicated.
1. Minimum Base-Metal Thickness: As indicated on Drawings.

E. Cold-Rolled Channel Bridging: Steel, 0.053-inch (1.34-mm) minimum base-metal
thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
1. Depth: 1-1/2 inches (38 mm).
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-
mm-) thick, galvanized steel.

F. Hat-Shaped, Rigid Furring Channels: ASTM C 645.
1. Minimum Base-Metal Thickness: 0.033 inch (0.84 mm).
2. Depth: 7/8 inch (22.2 mm).

G. Resilient Furring Channels: 1/2-inch- (13-mm-) deep, steel sheet members designed 1o
reduce sound fransmission.
1. Configuration: hat shaped.

H. Cold-Rolled Furring Channels: 0.053-inch (1.34-mm) uncoated-steel thickness, with
minimum 1/2-inch- (13-mm-) wide flanges.
1. Depth: 3/4inch (19 mm).
2. Furring Brackets: Adjustable, corrugated-edge type of steel sheet with minimum
uncoated-steel thickness of 0.033 inch (0.8 mm).
3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-
mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.
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2.3

2.4

SUSPENSION SYSTEMS

Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft tfemper, 0.062-inch- (1.59-mm-)
diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.

Hanger Attachments to Concrete:

1. Anchors: Fabricated from corrosion-resistant materials with holes or loops for
aftaching wire hangers and capable of sustaining, without failure, a load equal
to 5 times that imposed by construction as determined by testing according to
ASTM E 488 by an independent testing agency.

a. Type: Post-installed, expansion anchor.

2. Powder-Actuated Fasteners: Suitable for application indicated, fabricated from
corrosion-resistant materials with clips or other devices for attaching hangers of
type indicated, and capable of sustaining, without failure, a load equal to 10
times that imposed by construction as determined by testing according to
ASTM E 1190 by an independent testing agency.

Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12
mm) in diameter.

Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of
0.083 inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges.
1. Depth: 1-1/2 inches (38 mm).

Furring Channels (Furring Members):

1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with
minimum 1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep.

2. Steel Studs and Runners: ASTM C 645.

a. Minimum Base-Metal Thickness: 0.033 inch (0.84 mm), unless notfed
otherwise.
b. Depth: 1-5/8 inches (41 mm) unless noted otherwise.

3. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch (22 mm) deep.
a. Minimum Base-Metal Thickness: 0.033 inch (0.84 mm).

4. Resilient Furring Channels: 1/2-inch- (13-mm-) deep members designed to reduce
sound fransmission.
a. Configuration: hat shaped.

Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system
composed of main beams and cross-furring members that interlock.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. Chicago Metallic Corporation; Drywall Grid System.
C. USG Corporation; Drywall Suspension System.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards.
1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding
power, and other properties required to fasten steel members to substrates.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

EXAMINATION

Examine areas and substrates, with Installer present, and including welded hollow-metall
frames, cast-in anchors, and structural framing, for compliance with requirements and
other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Suspended Assemblies: Coordinate installation of suspension systems with installation of
overhead structure to ensure that inserts and other provisions for anchorages to
building structure have been installed fo receive hangers at spacing required to
support the Work and that hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation
in advance of time needed for coordination and construction.

INSTALLATION, GENERAL

Installation Standard: ASTM C 754.

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C 841 that
apply to framing installation.

2. Portland Cement Plaster Assemblies: Also comply with requirements in
ASTM C 1063 that apply to framing installation.
3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C 844

that apply to framing installation.
4, Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that
apply to framing installation.

Install supplementary framing, and blocking to support fixtures, equipment services,
heavy frim, grab bars, toilet accessories, furnishings, or similar construction.

Install bracing at ferminations in assemblies.

Do not bridge building confrol and expansion joints with non-load-bearing steel framing
members. Frame both sides of joints independently.

INSTALLING FRAMED ASSEMBLIES

Install framing system components according to spacings indicated, but not greater
than spacings required by referenced installation standards for assembly types.

1. Single-Layer Application: 16 inches (406 mm) o.c. unless otherwise indicated.
2. Multilayer Application: 16 inches (406 mm) o.c. unless otherwise indicated.
3. Tile Backing Panels: 16 inches (406 mm) o.c. unless otherwise indicated.
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3.5

Where studs are installed directly against exterior masonry walls or dissimilar metals at
exterior walls, install isolation strip between studs and exterior wall.

Install studs so flanges within framing system point in same direction.

Install tracks (runners) at floors and overhead supports. Extend framing full height to

structural supports or substrates above suspended ceilings except where partitions are

indicated to terminate at suspended ceilings. Continue framing around ducts

penetrating partitions above ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports,
install to produce joints at tops of framing systems that prevent axial loading of
finished assemblies.

2. Door Openings: Screw vertical studs at jambs to jomb anchor clips on door
frames; install runner track section (for cripple studs) at head and secure to jamb
studs.

a. Install two studs at each jamb unless otherwise indicated.

b. Install cripple studs at head adjacent to each jamb stud, with a minimum
1/2-inch (13-mm) clearance from jamb stud to allow for installation of
control joint in finished assembly.

C. Extend jamb studs through suspended ceilings and attach to underside of
overhead structure.

3. Other Framed Openings: Frame openings other than door openings the same as
required for door openings unless otherwise indicated. Install framing below sills
of openings to match framing required above door heads.

4, Fire-Resistance-Rated Partitions: Install framing fo comply with fire-resistance-
rated assembly indicated and support closures and to make partitions confinuous
from floor to underside of solid structure.

a. Firestop Track: Where indicated, install to maintain continuity of fire-
resistance-rated assembly indicated.
5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly
indicated.
6. Curved Partitions:
a. Bend track to uniform curve and locate straight lengths so they are tangent
to arcs.
b. Begin and end each arc with a stud, and space intermediate studs equally

along arcs. On straight lengths of no fewer than two studs at ends of arcs,
place studs é inches (150 mm) o.c.

Direct Furring:

1. Screw to wood framing.

2. Attach to concrete or masonry with stub nails, screws designed for masonry
afttachment, or powder-driven fasteners spaced 24 inches (610 mm) o.c.

INSTALLING SUSPENSION SYSTEMS
Install suspension system components according to spacings indicated, but not greater

than spacings required by referenced installation standards for assembly types.
1. Hangers: 48 inches (1219 mm) o.c.
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2. Carrying Channels (Main Runners): 48 inches (1219 mm) o.c.
3. Furring Channels (Furring Members): 16 inches (406 mm) o.c.

B. Isolate suspension systems from building structure where they abut or are penetrated by

building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within
ceiling plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting
horizontal forces by bracing, countersplaying, or other equally effective
means.

2. Where width of ducts and other consfruction within ceiling plenum produces
hanger spacings that interfere with locations of hangers required to support
standard suspension system members, install supplemental suspension members
and hangers in the form of unistrut or equivalent devices.

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to
inserts, eye screws, or other devices and fasteners that are secure and
appropriate for substrate, and in a manner that will not cause hangers to
deteriorate or otherwise fail.

4. Flat Hangers: Secure to structure, including infermediate framing members, by
aftaching fo inserts, eye screws, or other devices and fasteners that are secure
and appropriate for structure and hanger, and in a manner that will not cause
hangers to deteriorate or otherwise fail.

5. Do not attach hangers to steel roof deck.

6 Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger
inserts that extend through forms.

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.

8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.

E. Seismic Bracing: Sway-brace suspension systems with hangers used for support.

F. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension
systems meet vertical surfaces. Mechanically join main beam and cross-furring
members to each other and butt-cut to fit info wall frack.

G. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12

feet (3 mm in 3.6 m) measured lengthwise on each member that will receive finishes
and transversely between parallel members that will receive finishes.

END OF SECTION
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	011000_Summary
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 WORK COVERED BY CONTRACT DOCUMENTS
	A. Project Identification:  Project includes infill of existing shelled space on the second floor of the Alta View Clinic to create a space for ENT and General Surgery clinics with exam, procedure, care team, audio booth with VNG exam, and associated support areas including offices and processing room as outlined in the construction documents.
	B. Total square feet: 4,350 SF.
	C. 1.      Owner:  Intermountain Healthcare, 36 South State Street, 23rd Floor
	D. Architect:  NJRA Architects, 5272 College Drive, Suite 104, Murray, Utah 84123.
	E. The Work consists of the following:

	1.4 USE OF PREMISES
	A. Contractor's use of premises is limited only by Owner's right to perform work or to retain other contractors on portions of Project.
	B. Assume full responsibility for the protection and safekeeping of products under this Contract, stored on the site.

	1.5 CODE COMPLIANCE
	A. All work shall comply with current edition of codes including but not limited to the following:
	B. Arrange for authorities having jurisdiction to inspect and test according to their requirements and for each temporary utility before use.  Obtain required certifications and permits.
	C. Requirements of codes and regulations shall be considered as the minimum. Where the contract documents exceed (without violating) code and regulation requirements, contract requirements shall take precedence. Where codes conflict, the more stringent shall apply.
	1.6 DUST CONTROL



	012900_Payment Procedures
	013100_Project Management and Coordination
	013110_Field Engineering
	A. Identification:  Owner will identify existing benchmarks, control points, and property corners.
	B. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work.  Preserve and protect permanent benchmarks and control points during construction operations.

	013300_Submitall Procedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.

	1.3 SUBMITTAL PROCEDURES
	A. General:  Electronic copies of CAD Drawings of the Contract Drawings will not be provided by Architect for Contractor's use in preparing submittals.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	C. Submittals Schedule:  Comply with requirements in Division 1 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities. Submittals should be submitted by contractor to architect within 30 days from notice to proceed.
	D. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the Work to permit processing, including resubmittals.
	E. Identification:  Place a permanent label or title block on each submittal for identification.
	F. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.
	G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect.

	3.2 ARCHITECT'S ACTION
	A. General:  Architect will not review submittals that do not bear Contractor's approval.
	B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken, as follows:



	014000_Quality Requirements
	014339_Mockups
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Build indicated mock-up on site for review and approval before proceeding with any construction that may be affected by construction represented by mock-up.
	1.2  PROCEDURE
	A. Extent, size, form and primary components are indicated on Drawings or in Specifications.
	B. Locate mock-up where indicated on drawings or, if not indicated, locate as directed by Architect.
	C. Do not provide mock-up until corresponding product data, shop drawings, samples and other preparatory submittals are approved.
	D. Do not provide mock-up until specified Preinstallation Conferences related to mock-up components are held.
	E. Mock-up shall be rebuilt as necessary until approved by Architect.
	F. Architect’s acceptance of mock-up construction and materials will only be considered once mock-up is entirely completed.
	G. After approval, mock-up shall remain and serve as the standard for judging acceptance or rejection of the appearance characteristics and workmanship of corresponding construction.
	H. After completion and acceptance of the corresponding construction, mock-up shall be removed when directed by Architect unless approved mock-up has been located as part of permanent construction.
	I. Surrounding and other construction affected by mock-up construction or removal shall be completed as indicated or, if construction is not indicated, site shall be restored to condition existing before mock-up construction.
	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Materials used in initial mock-up construction shall comply as specified in applicable sections for Work and as approved by submittal reviews.
	B. Materials may be modified only to the extent required for mock-up approval by Architect.
	1. Modified materials shall comply with specified requirements but may differ in appearance characteristics, such as color and texture.

	C. Materials used in construction of approved mock-up construction shall be used in corresponding permanent construction.
	PART 3 - EXECUTION
	3.1 CONSTRUCTION
	A. Provide initial mock-up construction by methods proposed for corresponding permanent construction.
	1. Comply with installation and application requirements for each component as specified in section applicable for Work.
	B. Methods of construction may be modified only to extent required for mock-up approval by Architect.
	1. Modified methods of construction shall comply with specified requirements as well as approved details of workmanship.
	C. Methods of construction used for approved mock-up construction shall be used in corresponding permanent construction.

	1.3 MOCK UP ROOMS:


	014373_Schedule of Values
	015000_Temporary Facilities and Controls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.

	1.3 USE CHARGES
	A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost.
	B. Water Service: Pay water service use charges for water used by all entities for construction operations.
	C. Electric Power Service:  Pay electric power service use charges for electricity used by all entities for construction operations.

	1.4 QUALITY ASSURANCE
	A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	2.2 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:

	2.3 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. Heating Equipment:  Unless Owner authorizes use of permanent heating system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.2 TEMPORARY UTILITY INSTALLATION
	A. General:  Install temporary service or connect to existing service.
	B. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction.
	C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities.
	D. Heating:  Provide temporary heating required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Select equipment that will not have a harmful effect on completed installations or elements being installed.
	E. Electric Power Service:  Provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	F. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	G. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all construction personnel.  Install one telephone line(s) for each field office.
	H. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	I. Parking:  Provide temporary parking areas for construction personnel.
	J. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	K. Project Identification and Temporary Signs:  Provide Project identification sign.  Install signs where indicated to inform public and individuals seeking entrance to Project.  Unauthorized signs are not permitted.
	L. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Comply with requirements of authorities having jurisdiction.  Comply with Division 1 Section "Cleaning" for progress cleaning requirements.
	M. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where ladders are not adequate.

	3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.
	B. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	C. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	D. Site Enclosure Fence:  Before construction operations, furnish and install site enclosure fence in a manner that will prevent people and animals from easily entering site except by entrance gates.
	E. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	F. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.

	3.4 OPERATION, TERMINATION, AND REMOVAL
	A. Maintenance:  Maintain facilities in good operating condition until removal.
	B. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with temporary facility.  Repair damaged Work, clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.



	016000_Product Requirements
	017600_Gauranties and Warranties
	017823_Operation and Maintenance Data
	PART 1 -  GENERAL
	PART 2 -  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.
	2.2 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	B. Related Sections include the following:

	2.3 DEFINITIONS
	A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	2.4 SUBMITTALS
	A. Final Submittal:  Submit one copy one of each manual in final form at least 15 days before final inspection.  Architect will return copy with comments within 15 days after final inspection.

	2.5 COORDINATION
	A. Where operation and maintenance documentation includes information on installations by more than one factory-authorized service representative, assemble and coordinate information furnished by representatives and prepare manuals.


	PART 3 -  OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Organization:  Include a section in the directory for each of the following:
	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designation according to ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building Systems."
	3.2 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in the order listed:
	B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.

	3.3 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to maintain warranties.
	D. Emergency Procedures:  Include the following, as applicable:

	3.4 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	B. Descriptions:  Include the following:
	C. Operating Procedures:  Include the following, as applicable:
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	3.5 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service agent, and cross-reference Specification Section number and title in Project Manual.
	C. Product Information:  Include the following, as applicable:
	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	3.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source information, maintenance service contracts, and warranty and bond information, as described below.
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service agent, and cross-reference Specification Section number and title in Project Manual.
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	3.7 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include more than one item in a tabular format, identify each item using appropriate references from the Contract Documents.  Identify data applicable to the Work and delete references to information not applicable.
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information contained in Record Drawings to ensure correct illustration of completed installation.
	F. Comply with Division 1 Sections for schedule for submitting operation and maintenance documentation.
	END OF SECTION



	017839_Project Record Documents
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	B. Related Sections include the following:

	1.3 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one copy of each Product Data submittal.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.

	2.2 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.

	2.3 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and identify each, ready for continued use and reference.


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use Project Record Documents for construction purposes.  Maintain Record Documents in good order and in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to Project Record Documents for Architect's reference during normal working hours.



	017900_Cleaning
	C. This Section includes requirements for Cleaning for all phases of the Project. Some requirements of this Section may not be applicable to individual project Phases.

	024119_Selective Demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Remove:  Carefully detach items from existing construction and legally dispose of them off-site, unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and reinstall them where indicated.
	C. Existing to Remain:  Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, demolished materials shall become Contractor's property and shall be removed from Project site.

	1.5 SUBMITTALS
	A. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing that indicates the measures proposed for use, proposed locations, and proposed time frame for their operation.  Identify options if proposed measures are later determined to be inadequate.

	1.6 PROJECT CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area.  Conduct selective demolition so Owner's operations will not be disrupted.  Provide not less than 72 hours' notice to Owner of activities that will affect Owner's operations.
	B. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	C. Owner assumes no responsibility for condition of areas to be selectively demolished.
	D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.
	E. Storage or sale of removed items or materials on-site will not be permitted.
	F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.

	3.2 UTILITY SERVICES
	A. Existing Utilities:  Maintain services indicated to remain and protect them against damage during selective demolition operations.
	B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.  Provide temporary services during interruptions to existing utilities, as acceptable to Owner and to authorities having jurisdiction.
	C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities serving areas to be selectively demolished.

	3.3 PREPARATION
	A. Temporary Enclosures:  Provide temporary enclosures for protection of existing building and construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for building exterior.
	B. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures to limit dust and dirt migration and to separate areas from fumes and noise.

	3.4 SELECTIVE DEMOLITION
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	B. Existing Facilities:  Comply with building manager's requirements for using and protecting building facilities during selective demolition operations.

	3.5 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials to accumulate on-site.
	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.



	035300_Concrete Topping
	050500_Metal Fasteners
	Part 1 - GENERAL
	1.1 SUMMARY
	A. Work Included: This Section establishes general standards and requirements for metal fasteners utilized for attachment of items to the primary structure of the building and is incorporated in others Sections of these specifications where referenced, including:
	B. Work Specified Elsewhere:

	1.2 SUBMITTALS
	A. Comply with provisions of Section 01 33 00 – Submittal Procedures.
	B. Product Data:  Manufacturers' information on materials, fabrication, and installation.  Include current ICC or IAPMO Reports and other information to substantiate compliance with Contract Documents.
	C. Substitutions:  Include with requests for substitution of fastening device type, minimum embedment, length, load capacity for pull out and shear, and installation torque of fasteners and statement that fastening devices meet or exceed requirements specified in Contract Documents.

	1.3 QUALITY ASSURANCE
	A. Field Quality Control:


	Part 2 - PRODUCTS
	2.1 MATERIALS
	A. Expansion Bolts:  Hilti, Inc.'s Kwik Bolt TZ2, E.O.R. approved equivalent or as indicated. Provide stainless steel expansion bolts for exterior exposure.
	B. Sheet Metal Screws:  John Wagner Associates' Grabber or equal:  Unless otherwise noted on Drawings, type to suit stud, track, or channel gauge and as follows.
	C. Nuts and Bolts:  ASTM A307 with suitable nuts, in accordance with ASTM A563, and washers 1/4-inch diameter, unless otherwise noted.
	D. U-Bolts:  Special sizes and shapes shown; material as specified for nuts and bolts.


	Part 3 - EXECUTION
	3.1 INSTALLATION
	A. Expansion Bolts:  Install in predrilled holes for fastening items into concrete.
	B. Fasten Work tightly to prevent rattle or vibration except where expansion-contraction tolerances are required.
	C. When expansion bolts are installed through metal deck into concrete slab above, embedment shall not extend closer than 3/4-inch to top of concrete.  Locate at center of bottom flute.  Minimum embedment shall be 1�1/2�inches above top flute of decking.
	D. Expansion Bolt Test Values:



	051200 - Structural Steel Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in ANSI/AISC 303.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data:
	B. Shop Drawings: Show fabrication of structural-steel components.
	C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): Provide in accordance with AWS D1.1/D1.1M for each welded joint whether prequalified or qualified by testing, including the following:

	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Mill test reports for structural-steel materials, including chemical and physical properties.
	C. Product Test Reports: For the following:
	D. Source quality-control reports.
	E. Field quality-control reports.

	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited by the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172).
	B. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1/D1.1M.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification. Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged materials from corrosion and deterioration.
	B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. Angles:  ASTM A36/A36M.
	B. Plate and Bar:  ASTM A36/A36M.
	C. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade C structural tubing.
	D. Welding Electrodes: Comply with AWS requirements.

	2.2 BOLTS AND CONNECTORS
	A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with plain finish.

	2.3 RODS
	A. Threaded Rods:  ASTM A36/A36M.

	2.4 PRIMER
	A. Steel Primer:

	2.5 FABRICATION
	A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in accordance with ANSI/AISC 303 and to ANSI/AISC 360.
	B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.
	C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
	E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in accordance with SSPC-SP 3.
	F. Holes: Provide holes required for securing other work to structural steel and for other work to pass through steel members.

	2.6 SHOP CONNECTIONS
	A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified.
	B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	2.7 GALVANIZING
	A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel in accordance with ASTM A123/A123M.

	2.8 SHOP PRIMING
	A. Shop prime steel surfaces, except the following:
	B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with the following specifications and standards:
	C. Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop priming by thoroughly cleaning steel of grease, dirt, oil, flux, and other foreign matter, and treating with etching cleaner or in accordance with SSPC-SP 16.
	D. Priming: Immediately after surface preparation, apply primer in accordance with manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

	2.9 SOURCE QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform shop tests and inspections.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural steel, connections, and bracing are in place unless otherwise indicated on Drawings.

	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and in accordance with ANSI/AISC 303 and ANSI/AISC 360.
	B. Maintain erection tolerances of structural steel within ANSI/AISC 303.
	C. Align and adjust various members that form part of complete frame or structure before permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in permanent contact with members. Perform necessary adjustments to compensate for discrepancies in elevations and alignment.
	D. Splice members only where indicated.
	E. Do not use thermal cutting during erection.
	F. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for Structural Joints Using High-Strength Bolts" for bolt and joint type specified.
	B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	3.5 REPAIR
	A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing, and repair galvanizing to comply with ASTM A780/A780M.
	B. Touchup Painting:

	3.6 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform the following special inspections:
	B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.



	055000 FL - Metal Fabrications - REA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written instructions to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of metal fabrications that are anchored to or that receive other work.

	1.3 ACTION SUBMITTALS
	A. Product Data: For the following:
	B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items. Reproductions of the original structural drawings will be rejected.

	1.4 INFORMATIONAL SUBMITTALS
	A. Certificates:
	B. Research Reports: For post-installed anchors.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following welding codes:

	1.6 FIELD CONDITIONS
	A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction contiguous with metal fabrications by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 METALS
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Steel Plates, Shapes, and Bars: ASTM A36.
	C. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4. Galvanized Steel: ASTM A653.

	2.2 FASTENERS
	A. General: Unless otherwise indicated, provide Type 304 stainless steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.
	B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex nuts, ASTM A563; and, where indicated, flat washers.
	C. Post-Installed Anchors: Torque-controlled expansion anchors.

	2.3 MISCELLANEOUS MATERIALS
	A. Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107. Provide grout specifically recommended by manufacturer for interior and exterior applications.
	B. Concrete: Normal-weight, air-entrained concrete with a minimum 28-day compressive strength of 4000 psi.

	2.4 FABRICATION, GENERAL
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly and coordinated installation.
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.
	G. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	H. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.

	2.5 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.

	2.6 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.

	2.7 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work.

	2.8 GENERAL FINISH REQUIREMENTS
	A. Finish metal fabrications after assembly.
	B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.
	B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field connections.
	C. Field Welding: Comply with the following requirements:

	3.2 INSTALLATION OF MISCELLANEOUS STEEL TRIM
	A. Anchor to concrete construction to comply with manufacturer's written instructions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes sprayed fire-resistive materials.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. SFRM: Sprayed fire-resistive materials.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Framing plans or schedules, or both, indicating the following:
	C. Samples: For each exposed product and for each color and texture specified, in manufacturer's standard dimensions in size.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Certificates: For each type of fireproofing.
	C. Evaluation Reports: For fireproofing, from ICC-ES.
	D. Preconstruction Test Reports: For fireproofing.
	E. Field quality-control reports.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.8 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing: Test for compliance with requirements for specified performance and test methods.

	1.9 FIELD CONDITIONS
	A. Environmental Limitations: Do not apply fireproofing when ambient or substrate temperature is 44 deg F or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, during, and for 24 hours after product application.
	B. Ventilation: Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions. Use natural means or, if they are inadequate, forced-air circulation until fireproofing dries thoroughly.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Assemblies: Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations: Obtain fireproofing from single source.
	C. Fire-Resistance Design: Indicated on Drawings, tested according to ASTM E 119 or UL 263; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	D. Asbestos: Provide products containing no detectable asbestos.

	2.2 SPRAYED FIRE-RESISTIVE MATERIALS
	A. Sprayed Fire-Resistive Material UL P701: Manufacturer's standard, factory-mixed, lightweight, dry formulation, complying with indicated fire-resistance design, and mixed with water at Project site to form a slurry or mortar before conveyance and application.

	2.3 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers: Primers approved by fireproofing manufacturer and complying with one or both of the following requirements:
	C. Bonding Agent: Product approved by fireproofing manufacturer and complying with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorities having jurisdiction.
	D. Metal Lath: Expanded metal lath fabricated from material of weight, configuration, and finish required, according to fire-resistance designs indicated and fireproofing manufacturer's written instructions. Include clips, lathing accessories, corner beads, and other anchorage devices required to attach lath to substrates and to receive fireproofing.
	E. Reinforcing Fabric: Glass- or carbon-fiber fabric of type, weight, and form required to comply with fire-resistance designs indicated; approved and provided by fireproofing manufacturer.
	F. Reinforcing Mesh: Metallic mesh reinforcement of type, weight, and form required to comply with fire-resistance design indicated; approved and provided by fireproofing manufacturer. Include pins and attachment.
	G. Sealer: Transparent-drying, water-dispersible, tinted protective coating recommended in writing by fireproofing manufacturer for each fire-resistance design.
	H. Topcoat: Suitable for application over applied fireproofing; of type recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.
	B. Verify that concrete work on steel deck is complete before beginning fireproofing work.
	C. Verify that roof construction, installation of rooftop HVAC equipment, and other related work are complete before beginning fireproofing work.
	D. Conduct tests according to fireproofing manufacturer's written instructions to verify that substrates are free of substances capable of interfering with bond.
	E. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing. Remove minor projections and fill voids that would telegraph through fire-resistive products after application.

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, sealers, topcoats, finishing, and other materials and procedures affecting fireproofing work.
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to achieve fire-resistance ratings indicated.
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	D. Metal Decks:
	E. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written instructions for conditions of exposure and intended use. For auxiliary materials, use attachment and anchorage devices of type recommended in writing by fireproofing manufacturer.
	F. Spray apply fireproofing to maximum extent possible. After the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	G. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	H. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	I. For applications over encapsulant materials, including lockdown (post-removal) encapsulants, apply fireproofing that differs in color from that of encapsulant over which it is applied.
	J. Where sealers are used, apply products that are tinted to differentiate them from fireproofing over which they are applied.
	K. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	L. Cure fireproofing according to fireproofing manufacturer's written instructions.
	M. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	N. Finishes: Where indicated, apply fireproofing to produce the following finishes:

	3.4 FIELD QUALITY CONTROL
	A. Special Inspections: Engage a qualified special inspector to perform the following special inspections:
	B. Perform the tests and inspections of completed Work in successive stages. Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements. Tested values must equal or exceed values as specified and as indicated and required for approved fire-resistance design.
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning: Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing is without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.
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	2.7 STOPS AND MOLDINGS
	A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, fabricated from same material as door face sheet in which they are installed.
	B. Fixed Frame Moldings:  Formed integral with standard steel frames, minimum 5/8 inch high, unless otherwise indicated.
	C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, fabricated from same material as frames in which they are installed.
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Galvanized Steel Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are free of oil and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.  Clean welds, mechanical connections, and abraded areas, and apply galvanizing repair paint specified below to comply with ASTM A 780.
	C. Steel Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning"; remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and rust, if present, from uncoated steel; comply with SSPC-SP 3, "Power Tool Cleaning," or SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	D. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately after surface preparation and pretreatment.  Apply a smooth coat of even consistency to provide a uniform dry film thickness of not less than 0.7-mils.


	081416_Flush Wood Doors
	1. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W Series standards, and hardware templates.
	D. Examine doors and substrates, with Installer present, for suitable conditions where wood doors will be installed.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.
	E. Finished Doors:  Replace doors that are damaged or do not comply with requirements. Doors may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.
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	SECTION 087100 - DOOR HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes commercial door hardware for the following:
	B. Door hardware includes, but is not necessarily limited to, the following:
	C. Related Sections:
	D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	E. Standards: All hardware specified herein shall comply with the following industry standards as applicable. Any undated reference to a standard shall be interpreted as referring to the latest edition of that standard:

	1.3 SUBMITTALS
	A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	C. Shop Drawings: Details of electrified access control hardware indicating the following:
	D. Proof of Certification: Provide copy of manufacturer(s) official certification or accreditation document indicating proof of status as a qualified and authorized provider of the primary Integrated Wiegand Access Control Products.
	E. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying system explanation, door numbers, key set symbols, hardware set numbers and special instructions. Owner must approve submitted keying schedule prior to the ordering of permanent cylinders/cores.

	1.4 CLOSEOUT SUBMITTALS
	A. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Procedures.
	B. Project Record Documents: Provide record documentation of as-built door hardware sets in digital format (.pdf, .docx, .xlsx, .csv) and as required in Division 01, Project Record Documents.

	1.5 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service performance.
	B. Certified Products: Where specified, products must maintain a current listing in the Builders Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).
	C. Installer Qualifications: A minimum 3 years documented experience installing both standard and electrified door hardware similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service performance.
	D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a minimum 5 years documented experience supplying both mechanical and electromechanical hardware installations comparable in material, design, and extent to that indicated for this Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available during the course of the Work to consult with Contractor, Architect, and Owner concerning both standard and electromechanical door hardware and keying.
	E. Integrated Wireless, and IP-Enabled Access Control Products Supplier Qualifications: Integrated access control products and accessories are required to be supplied and installed through current members of the ASSA ABLOY "Authorized Channel Partner" (ACP) and "Certified Integrator" (CI) programs. Suppliers are to be factory trained, certified prior to project bid, and a direct purchaser of the specified product. Installers are to be factory trained, certified prior to project bid, and are responsible for commissioning, servicing, and warranting the installed equipment specified for the project.
	F. Source Limitations: Obtain each type and variety of door hardware specified in this section from a single source unless otherwise indicated.
	G. Each unit to bear third party permanent label indicating compliance with the referenced testing standards.
	H. Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project Meetings." Keying conference to incorporate the following criteria into the final keying schedule document:
	I. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, handling, and installing door hardware.
	J. At completion of installation, provide written documentation that components were applied according to manufacturer's instructions and recommendations and according to approved schedule.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established at the "Keying Conference".

	1.7 COORDINATION
	A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard and electrified hardware. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing hardware to comply with indicated requirements.
	B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled electrified door hardware and related access control equipment with required connections to source power junction boxes, low voltage power supplies, detection and monitoring hardware, and fire and detection alarm systems.
	C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and access control system hardware without additional in-field modifications.

	1.8 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.
	B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by the Owner. Failures include, but are not limited to, the following:
	C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Hardware shall not have any visible manufacturer names on exposed materials, except cylinders, when the door is in a closed position.

	2.2 BUTT HINGES
	A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as specified in the Door Hardware Sets.

	2.3 POWER TRANSFER DEVICES
	A. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex™ standardized plug connectors and sufficient number of concealed wires (up to 12) to accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug directly to through-door wiring harnesses for connection to electric locking devices and power supplies. Wire nut connections are not acceptable.
	B. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-door wiring harnesses for connection to electric locking devices and power supplies. Provide sufficient number and type of concealed wires to accommodate electric function of specified hardware. Provide a connector for through-door electronic locking devices and from hinge to junction box above the opening. Wire nut connections are not acceptable. Determine the length required for each electrified hardware component for the door type, size and construction, minimum of two per electrified opening.

	2.4 CYLINDERS AND KEYING
	A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master key systems and have on record a published security keying system policy.
	B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats and types:
	C. Keying System: Each type of lock and cylinders to be factory keyed.
	D. Key Quantity: Provide the following minimum number of keys:
	E. Construction Keying: Provide construction master keyed cylinders.
	F. Key Registration List (Bitting List):

	2.5 MORTISE LOCKS AND LATCHING DEVICES
	A. Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, Operational Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed manufacturers shall meet all functions and features as specified herein.

	2.6 CYLINDRICAL LOCKS AND LATCHING DEVICES
	A. Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Operational Grade 1 Certified Products Directory (CPD) listed cylindrical locksets. Listed manufacturers shall meet all functions and features as specified herein.

	2.7 LOCK AND LATCH STRIKES
	A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as follows:
	B. Standards: Comply with the following:

	2.8 SURFACE DOOR CLOSERS
	A. All door closers specified herein shall meet or exceed the following criteria:
	B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, and opening force. Closers to be rack and pinion type, one piece cast iron or aluminum alloy body construction, with adjustable backcheck and separate non-critical valves for closing sweep and latch speed control. Provide non-handed units standard..
	C. Door Closers, Surface Mounted (Cam Action): ANSI/BHMA 156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, high efficiency door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, and opening force. Closers to be of the cam and roller design, one piece cast aluminum silicon alloy body with adjustable backcheck and independently controlled valves for closing sweep and latch speed.

	2.9 ARCHITECTURAL TRIM
	A. Door Protective Trim

	2.10 DOOR STOPS AND HOLDERS
	A. General: Door stops and holders to be of type and design as specified below or in the Hardware Sets.
	B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops and holders.
	C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory (CPD) listed overhead stops and holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and shock absorber spring of heavy tempered steel. Provide non-handed design with mounting brackets as required for proper operation and function.

	2.11 ARCHITECTURAL SEALS
	A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doors where indicated. At exterior applications provide non-corrosive fasteners and elsewhere where indicated.
	B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, based on testing according to UL 1784.
	C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to UL-10C.
	D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for sound ratings indicated.
	E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	F. Manufacturers:

	2.12 ELECTRONIC ACCESSORIES
	A. Intelligent Switching Power Supplies: Provide the least number of power supplies at the appropriate amperage level sufficient to exceed the required total draw for the specified electrified hardware and access control equipment.

	2.13 FABRICATION
	A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized installation standards for application intended.

	2.14 FINISHES
	A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units of hardware
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
	B. Wood Doors: Comply with ANSI/DHI A115-W series.

	3.3 INSTALLATION
	A. Install each item of mechanical and electromechanical hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	C. Integrated Wiegand access control products are required to be installed through current members of the ASSA ABLOY "Certified Integrator" (CI) program.
	D. Retrofitting: Install door hardware to comply with manufacturer's published templates and written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing work specified in Division 9 Sections. Do not install surface-mounted items until finishes have been completed on substrates involved.
	E. Push Plates and Door Pulls: When through-bolt fasteners are in the same location as a push plate, countersink the fasteners flush with the door face allowing the push plate to sit flat against the door.
	F. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 7 Section "Joint Sealants."
	G. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the handling and installation of hardware items so that the completion of the work will not be delayed by hardware losses before and after installation.

	3.4 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, operating and adjusted. Include list of items to be completed and corrected, indicating the reasons or deficiencies causing the Work to be incomplete or rejected.

	3.5 ADJUSTING
	A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate for final operation of heating and ventilating equipment and to comply with referenced accessibility requirements.

	3.6 CLEANING AND PROTECTION
	A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware installed on doors during the construction phase. Install any and all hardware at the latest possible time frame.
	B. Clean adjacent surfaces soiled by door hardware installation.
	C. Clean operating items as necessary to restore proper finish. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

	3.7 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.8 DOOR HARDWARE SETS
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brought to the attention of the architect with corrections made prior to the bidding process. Omitted items not included in a hardware set should be scheduled with the appropriate additional hardware required for proper application and functionality.
	B. Manufacturer’s Abbreviations:



	087113_Automatic_Door_Operators
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:
	A. Codes and Standards: Comply with the version year adopted by the Authority Having Jurisdiction.

	1.3 PERFORMANCE REQUIREMENTS
	A. Automatic door operators to be used on interior or exterior doors; up to 200 pounds (91 kg) weight and maximum door width of 48" (1219 mm).

	1.4 SUBMITTALS
	A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, and finishes for automatic door operators, including activation devices. Include operating characteristics, electrical characteristics, and furnished accessories.
	B. Shop Drawings: Include details and attachments to other work.
	C. Qualification Data: Provide copy of manufacturer's official certification or accreditation document indicating proof of status as a qualified and authorized installer of automatic door operators and accessories.
	D. Operating and Maintenance Manuals: Provide manufacturer's operating and maintenance manual for each item comprising the automatic door operator installation in quantity as required in Division 01, Closeout Submittals. The manual to include the name, address, and contact information of the manufacturer and Installer providing the operators and installation. The final copies delivered after completion of the installation test to include "as built" modifications made during installation, checkout, and acceptance.
	E. Warranties and Maintenance: Special warranties and maintenance agreements specified in this Section.

	1.5 COORDINATION
	A. Electrical Systems Coordination: Coordinate the layout and installation of scheduled automatic door operators and related activation devices, with required connections to source power junction boxes, remote power supplies, access control equipment, detection and monitoring hardware, and fire alarm system.
	B. Templates: Obtain and distribute to the parties involved, templates for doors, frames, operators, and other work specified to be factory prepared and reinforced for installing automatic door operators. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing automatic door operators to comply with indicated requirements.
	C. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified automatic door operators without additional in-field modifications.

	1.6 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.
	B. Special Warranty: Written warranty, executed by manufacturer, agreeing to repair or replace components of automatic door operators that fail in materials or workmanship within specified warranty period after final acceptance by Owner. Failures include, but are not limited to, the following:
	C. Special Warranty Period: Two years from date of Substantial Completion.
	D. Provide extended warranty from defects in material or workmanship under normal use for a period of 3 years from the date of substantial completion for units installed by a certified ASSA ABLOY Power Operator Preferred Installer in accordance with the manufacturer's written warranty certificate.

	1.7 MAINTENANCE SERVICE
	A. Maintenance Service: Beginning at Substantial Completion, and running concurrent with the specified warranty period, provide continuous (6) months full maintenance by skilled employees of automatic door operator Installer. Include planned and preventive maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and adjusting as required for proper door operation. Provide parts and supplies the same as those used in the manufacture and installation of original equipment.
	B. Extended Maintenance Support and Service Agreement: Submit for Owner’s consideration an optional extended Service Agreement for the installed automatic door operator system. The extended Service Agreement is considered elective and is without manufacturer's requirement stipulating mandatory coverage for owner and/or vendor system support.


	PART 2 -  PRODUCTS
	2.1 ELECTROMECHANICAL  DOOR OPERATORS
	A. General: Provide low energy operators of size recommended by manufacturer for door size, weight, and movement; for condition of exposure; and for compliance with UL 325. Coordinate operator mechanisms with door operation, hinges, and activation devices.
	B. Standard: Certified ANSI/BHMA A156.19.
	C. Performance Requirements:
	D. Configuration: Surface mounted or in-ground as required. Door operators to control single swinging and pair of swinging doors.
	E. Operation: Power opening and spring closing operation capable of meeting ANSI A117.1 accessibility guideline. Provide time delay for door to remain open before initiating closing cycle as required by ANSI/BHMA A156.19.
	F. Features: Operator units to have full feature adjustments for door opening and closing force and speed, backcheck, motor assist acceleration from 0 to 30 seconds, time delay, vestibule interface delay, obstruction recycle, and hold open time from 0 up to 30 seconds.
	G. Provide outputs and relays on board the operator to allow for coordination of exit device latch retraction, electric strikes, magnetic locks, card readers, safety and motion sensors and specified auxiliary contacts.
	H. Brackets and Reinforcements: Manufacturer's standard, fabricated from aluminum with nonferrous shims for aligning system components.
	I. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	2.2 ACTIVATION DEVICES
	A. General: Provide activation devices in accordance with ANSI/BHMA A156.19 standard, for condition of exposure indicated and for long term, maintenance free operation under normal traffic load operation. Coordinate activation control with electrified hardware and access control interfaces. Activation switches are standard SPST, with optional DPDT availability.
	B. Touch Less Wall Switch: Momentary contact door control switch with movement required activation. Single or double gang box junction box mounting.

	2.3 ACCESSORIES
	A. Signage: As required by cited ANSI/BHMA A156.19 standard for the type of operator.

	2.4 FINISHES
	A. Standard: Designations used to indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units of hardware. Units will be sprayed with a combination of waterborne acrylic and polyester powder coat.
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	2.5 OPENING LABELS
	A. Provide 1"W x 2"H gloss polyester label imprinted with door mark and QR-type code readable via IR and visible light scan.  QR code links to a security credential protected site displaying the installed door opening information.  Label constructed with a high-performance, permanent acrylic adhesive resistant to chemicals, smear and scratch, and repeated freeze and thaw cycles. Face stock of label to be white or clear coated, 2.0 mil thickness with tensile strength meeting or exceeding 18,000 psi.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances, door and frame preparation and reinforcements, power connections, electrical systems interfaces, and other conditions affecting performance of automatic door operators.
	B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 INSTALLATION
	A. General: Install complete automatic door operators according to manufacturer's written instructions and ANSI/BHMA A156;19 standard, including activation devices, control wiring, remote power units if any, connection to the building's fire alarm system, and required signage.
	B. Power Connection: Reference Division 26 "Electrical" Sections for connection to electrical power distribution system.
	C. Access Control System:  Coordinate connections and operation with access control system
	D. Signage: Apply signage as required by ANSI/BHMA A156.19 standard for type of door operator and direction of pedestrian travel.

	3.3 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, operating and adjusted. Include list of items to be completed and corrected, indicating the reasons or deficiencies causing the Work to be incomplete or rejected.

	3.4 ADJUSTING
	A. Comply with requirements of ANSI/BHMA A156.19 standard. Adjust automatic door operators to function smoothly, and lubricate as recommended by manufacturer.

	3.5 DEMONSTRATION
	A. Certified Installer's representative to provide eight (8) hours of training to Owner's maintenance personnel in the proper adjustment, operation, and maintenance of automatic door operators.



	088000_Glazing
	Part 1 - GENERAL
	1.1 Summary
	A. Furnish labor, materials, tools, equipment, and services for Interior Glass and Glazing in accordance with provisions of Contract Documents.
	B. Completely coordinate with work of other trades.

	1.2 QUALITY ASSURANCE
	A. Glass Standards:
	B. Flat Glass ASTM C1036.
	C. Flat Glass, Heat Treated, Coated and Uncoated, ASTM C1048.
	D. Mirror Glass:
	E. Fire-Rated Assemblies:
	F. Laminated Glass:
	G. Glazing Standards:

	1.3 SUBMITTALS
	A. Samples:
	B. Contract Closeout Information:
	C. Smoke baffle system:

	1.4 WARRANTY
	A. Written warranty signed by manufacturer or fabricator.
	B. Laminated Glass:
	C. Fire-rated Ceramics:


	Part 2 - PRODUCTS
	2.1 Acceptable manufacturers
	A. Glass Products:
	B. Fire-rated Glass Ceramic:
	C. Radiation-resistant Glass:

	2.2 MATERIALS
	A. Glass Materials:
	B. Glazing Compounds:
	C. Installation Setting Blocks and Spacers:

	2.3 GLASS TYPES SCHEDULE
	A. Refer to Interior Glass Types Schedule and Interior Finish Schedule for basic description of Mark Numbers indicated on Drawing.
	B. Refer to Drawings for depiction of unit sizes and locations.
	C. Upgrade basic type conditions in accordance with following rules:

	2.4 INTERIOR GLASS TYPES
	A. Annealed:
	B. Tempered:
	C. Laminated Fire and Safety Glass, 8mm:
	D. Mirror Glass:
	E. Radiation-Resistant Glazing:
	F. Laminated, Heat-Strengthened Glass:


	Part 3 - EXECUTION
	3.1 INSPECTION
	A. Examine framing or glazing channel surfaces, backing, stop design, and conditions under which glazing is to be installed.

	3.2 INSTALLATION
	A. Do not install glass with edge damage.
	B. Contractor is responsible for correct glass size for each opening, within tolerances and dimensions established.
	C. Comply with recommendations of manufacturers, except where more stringent requirements are indicated.
	D. Comply with GANA Glazing Manual.
	E. Install sealants as recommended by sealant manufacturer.
	F. Install setting blocks in adhesive or sealant.
	G. Provide spacers inside and out, of proper size and spacing, for glass size, except where gaskets are used for glazing.
	H. Minimum Bite:
	I. Sealant Depth: Equal to sealant width.
	J. Prevent sealant exudation from glazing channels.
	K. Miter cut and bond gasket ends together at corners.
	L. Immediately after installation, attach crossed streamers to framing held away from glass.
	M. Do not apply anything to surfaces of glass.
	N. Install spandrel units from exterior of building.
	O. Installation of Mirrors:
	P. Remove and replace damaged glass.
	Q. Installation smoke baffle systems:

	3.3 CLEANING AND PROTECTION
	A. Wash and polish glass on both faces not more than 7 days prior to final completion of work in each area.
	B. Comply with glass manufacturer's recommendations and GANA 01-0300.



	092216.1_Non-Structural Metal Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	B. Studs and Runners:  ASTM C 645. Use either steel studs and runners or dimpled steel studs and runners.
	C. Slip-Type Head Joints:  Where indicated, provide one of the following:
	D. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	E. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
	F. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	G. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce sound transmission.
	H. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 1/2-inch- (13-mm-) wide flanges.

	2.3 SUSPENSION SYSTEMS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.
	B. Hanger Attachments to Concrete:
	C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in diameter.
	D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges.
	E. Furring Channels (Furring Members):
	F. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.

	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required to support the Work and that hangers will develop their full strength.

	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above ceiling.
	E. Direct Furring:

	3.5 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.




