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SECTION 011000 - SUMMARY

PART 1 - GENERAL

11 SUMMARY
A.  This Section includes the following:

Work covered by the Contract Documents.
Use of premises.

Owner's occupancy requirements.
Specification formats and conventions.

el AN

1.2 WORK COVERED BY CONTRACT DOCUMENTS

A.  Project Identification:

Beverley Taylor Sorenson Center for the Arts at Southern Utah University
Utah Shakespeare Festival

Southern Utah Museum of Art

Cedar City, Utah

B. Owner:

Southern Utah University

Project Manager: Tyson Kyhl,

Director of Utility Services and Capital Development
Southern Utah University

351 West University Blvd.

Cedar City, UT 84720

435.586.7888 - Office

435.590.1025 - Cell

C.  Project Director:

State of Utah — Division of Facilities & Construction Management
Kurt Baxter-Program Director

DFCM - Main Office

Suite 4110 State Office Building

Salt Lake City, Utah 84114

office: (801) 538-3174

cell: (801) 209-8146

fax: (801) 538-3267

email: kbaxter@utah.gov

D. Architect:

Blalock and Partners Architectural Design Studio
307 W 200 S Suite 4003
Salt Lake City, UT 84101

SUMMARY 011000 -1


mailto:kbaxter@utah.gov

Southern Utah University
Beverley Taylor Sorenson Center for the Arts

Cedar City, Utah
DFCM Project No. 12218730

Contact: Rob Beishline, AIA
T: 801.532.4940
E: rbeishline@blalockandpartners.com

E.  The Center for the Arts project is summarized as follows:
OVERVIEW

The Beverley Taylor Sorenson Center for the Arts is a project that encompasses approximately
5.5 acres of site development and two new buildings; the Southern Utah Museum of Art
(SUMA) and the Utah Shakespeare Festival (USF) Facility. Located on Southern Utah
University’s campus in Cedar city, the project will create a comprehensive Center for visual
and performing arts by engaging the existing Randall Jones Theatre with the new art museum
and Shakespeare theatres.

SITE

The Project Site is at the southeast corner of 300 West and University Boulevard, the current
home of the USF administrative and production spaces. The site development includes
demolition of existing structures, excluding the Randall Jones Theatre, and removal of 200
West. As such, existing overhead utilities will be buried and rerouted, and existing underground
utilities will also be rerouted to accommaodate and service the new building areas.

Landscape improvements include new plantings, lighting and hardscape. Granite pavers and
cast-in-place concrete create the walking surfaces and site walls serving to further unify the
site. The site development also incorporates some exterior program spaces including a
Greenshow area and Seminar Grove in support of the Shakespeare productions, as well as a
sculpture bosque and plazas for Museum use.

Collapsible soils throughout the site, and prevalent in the area, have led to the inclusion of a
geopier system to stabilize the existing ground in order to support traditional concrete footing &
foundation systems.

SOUTHERN UTAH MUSEUM OF ART (SUMA)

At app. 18,000 square feet of enclosed space, the SUMA is a single-story structure featuring a
flexible gallery space, education classroom, administrative, art processing and storage
components. The building’s roof hovers beyond the footprint to create a sheltered plaza
extending the Gallery and allowing for receptions and public event space.

The building’s structural system includes concrete footings & foundation walls with structural
steel columns, beams, joists and load-bearing walls. The exterior envelope consists of
curtainwall and a high-performance concrete panel installed as an open-joint rainscreen system.
A single-ply membrane comprises the roof enclosure.

UTAH SHAKESPEARE FESTIVAL (USF)

The new USF facility is approximately 86,000 gross square feet of floor area, some of which
includes the new open-air, 900-seat Engelstad Shakespeare Theatre, replacing the current
Adams Theatre. Other significant program spaces include the Rehearsal Hall, Studio Theatre,
actor support spaces, administrative offices, and a large costume production area.

SUMMARY 011000 - 2
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The structural system for the USF facility is a mix of load-bearing CMU and steel columns &
beams. Steel trusses and joists support the roof structure, which uses a single-ply membrane at
the administrative wing and a synthetic slate material at the open-air theatre. The exterior
envelope consists of curtainwall and a wood-veneered panel system installed as an open-joint
rainscreen.

SUSTAINABILITY

Each building shall be constructed to achieve a LEED Silver certification as well as to conform
to the State of Utah’s High Performance Building criteria. LEED limit lines and the specific
LEED requirements for each building have been identified on the Contract Documents.

ALTERNATES

The University has elected to identify four areas of the project as Additive Alternates. These are
aspects of the project that are of high importance, but there is some uncertainty as to whether or
not they can be accomplished within the allocated construction budget. Those Alternates are: 1)
completing the Studio Theatre buildout; 2) providing additional Theatrical Equipment; 3)
incorporating a Retractable Roof at the Engelstad Theatre; 4) implementing Granite Pavers at
the site interior in lieu of cast-in-place concrete.

Project will be constructed under a single prime contract for general construction.

USE OF PREMISES

General: Contractor shall have full use of premises for construction operations, including use of
Project site, during construction period. Contractor's use of premises is limited only by Owner's
right to perform work or to retain other contractors on portions of Project.

Use of Site: Limit use of premises to areas within the Contract limits indicated. Do not disturb
portions of Project site beyond areas in which the Work is indicated.

1. Owner Occupancy: Allow for Owner occupancy of existing building around Project site.

2. Driveways and Entrances: Keep driveways, loading areas, and entrances serving
premises clear and available to Owner, Owner's employees, and emergency vehicles at all
times. Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of
materials and equipment on-site.

3. Accessible Route:  General Contractor shall provide accommodations for
maintaining ADA compliant parking and an accessible route to the Randall Jones
Theatre at all times during construction. The contractor has the option of providing
a temporary ramp at the west side and/or the east side of the Randall Jones Theatre.
It is anticipated that ADA compliant parking will occur on the south side of the
Theatre on College Ave.

SUMMARY 011000 - 3
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14 SPECIFICATION FORMATS AND CONVENTIONS

A.  Specification Format: The Specifications are organized into Divisions and Sections using the
16-division format and CSI/CSC's "MasterFormat" numbering system.

1. Division 01: Sections in Division 01 govern the execution of the Work of all Sections in
the Specifications.

B.  Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

1. Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires. Singular words
shall be interpreted as plural, and plural words shall be interpreted as singular where
applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by
others when so noted.

a. The words "shall,” "shall be,” or "shall comply with," depending on the context,
are implied where a colon (:) is used within a sentence or phrase.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 024100 - DEMOLITION

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Selective demolition of built site elements.

B. Abandonment and removal of existing utilities and utility structures.

1.02 RELATED REQUIREMENTS
A. Section 011000 - Summary: Limitations on use of site and premises.

B. Section 015000 - Temporary Facilities and Controls: Site fences, security, protective barriers, and waste
removal.

C. Section 017000 - Execution Requirements: Project conditions; protection of bench marks, survey control
points, and existing construction to remain; reinstallation of removed products.

D. Section 017419 - Waste Management: Limitations on disposal of removed materials; requirements for
recycling.

E. Section 311400 - Grading: Topsoil removal.

1.03 REFERENCE STANDARDS
A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; ,2004.
PART 2 PRODUCTS

2.01 MATERIALS
A. Fill Material: As specified in Section 312200 - Grading

PART 3 EXECUTION

3.0 SCOPE
A. Remove paving and curbs as required to accomplish new work.

B. Remove all improvements and existing items as shown on the plans,

C. Fill excavations, open pits, and holes in ground areas generated as result of removals, using specified fill;
compact fill as required so that required rough grade elevations do not subside within one year after
completion.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures

DIVISION 2 - DEMOLITION 024100-1
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and the public.

1. Obtain required permits.

2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do
not allow worker or public access within range of potential collapse of unstable structures.
Provide, erect, and maintain temporary barriers and security devices as required.

Conduct operations to minimize effects on and interference with adjacent structures and occupants.

Do not close or obstruct roadways or sidewalks without approval.

Conduct operations to minimize obstruction of public and private entrances and exits; do not

obstruct required exits at any time; protect persons using entrances and exits from removal

operations.

7. Obtain written permission from owners of adjacent properties when demolition equipment will
traverse, infringe upon or limit access to their property.

AU S

B. Do not begin removal until receipt of notification to proceed from Owner.
C. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

D. If hazardous materials are discovered during removal operations, stop work and notify Engineer and
Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, and mercury.

E. Partial Removal of Paving and Curbs: Neatly saw cut at right angle to surface.
3.03 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.
B. Protect existing utilities that remain from future damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior
written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3
days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility
type; protect from damage due to subsequent construction, using substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and
abandoned utilities.

3.04 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.

DIVISION 2 - DEMOLITION 024100-2
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B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands,

END OF SECTION
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SECTION 024116 - STRUCTURE DEMOLITION

PART 1 - GENERAL

11

1.2

14

15

A

SUMMARY

This Section includes the following:

1. Demolition and removal of buildings and site improvements.

2. Removing below-grade construction.

3. Disconnecting, capping or sealing, and abandoning in-place site utilities.
DEFINITIONS

Demolish: Completely remove and legally dispose of off-site.

Recycle: Recovery of demolition waste for subsequent processing in preparation for reuse.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones
and their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.

SUBMITTALS

Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility
licensed to accept hazardous wastes.

QUALITY ASSURANCE

Regulatory Requirements: Comply with governing EPA notification regulations before
beginning demolition. Comply with hauling and disposal regulations of authorities having
jurisdiction.

Standards: Comply with ANSI A10.6 and NFPA 241.

Predemolition Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."

STRUCTURE DEMOLITION 024116 -1
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PROJECT CONDITIONS
Buildings to be demolished will be vacated and their use discontinued before start of the Work.

The Randall Jones Theatre will be occupied during certain times of demolition and construction.
Conduct building demolition so operations of occupied buildings will not be disrupted.

1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent
occupied buildings.

2. Maintain access to existing walkways, exits, and other facilities used by occupants of
adjacent buildings.

a. Contractor shall provide ADA compliant access at all times to the Randall Jones
Theatre. Contractor’s option to construct temporary or permanent ADA compliant
path and parking (at College Ave).

b. Do not close or obstruct walkways, exits, or other facilities used by occupants of
adjacent buildings without written permission from authorities having jurisdiction.

Owner assumes no responsibility for buildings and structures to be demolished.

1. Conditions existing at 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. Hazardous materials will be removed by Owner before start of the Work.

2. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify Architect and Owner. Hazardous materials will be removed by
Owner under a separate contract.

On-site storage or sale of removed items or materials is not permitted.

COORDINATION

Arrange demolition schedule so as not to interfere with operations and activities in the Randall
Jones Theatre.

Coordinate demolition activities with utility service providers to maintain public utility service,
or minimize disruption.

STRUCTURE DEMOLITION 024116 - 2
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PART 2 - PRODUCTS Not Used

PART 3 - EXECUTION

3.1

A.

B.

3.2

3.3

EXAMINATION
Verify that utilities have been disconnected and capped before starting demolition operations.

Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

PREPARATION

Existing Utilities: Locate, identify, disconnect, and seal or cap off indicated utilities serving

buildings and structures to be demolished.

1. Arrange to shut off indicated utilities with all other utility companies.

2. If removal, relocation, or abandonment of utility services will affect adjacent occupied
buildings, then provide temporary utilities that bypass buildings and structures to be
demolished and that maintain continuity of service to other buildings and structures.

3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, valve, or
plug and seal remaining portion of pipe or conduit after bypassing according to
requirements of authorities having jurisdiction.

PROTECTION

Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other
building facilities during demolition operations. Maintain exits from existing buildings.

Existing Utilities: Maintain utility services to remain and protect from damage during
demolition operations.

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless
authorized in writing by Owner and authorities having jurisdiction.

2. Provide temporary services during interruptions to existing utilities, as acceptable to
Owner and authorities having jurisdiction.

a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of
service is required during changeover.

Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies,
and covered passageways, where required by authorities having jurisdiction, and as indicated.
Comply with requirements in Division 01 Section "Temporary Facilities and Controls."

1. Protect adjacent buildings and facilities from damage due to demolition activities.
2. Protect existing site improvements, appurtenances, and landscaping to remain.

STRUCTURE DEMOLITION 024116 - 3
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3. Provide temporary barricades and other protection required to prevent injury to people
and damage to adjacent buildings and facilities to remain.

4. Provide protection to ensure safe passage of people around building demolition area and
to and from occupied portions of adjacent buildings and structures.

5. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain
and that are exposed to building demolition operations.

Remove temporary barriers and protections where hazards no longer exist. Where open
excavations or other hazardous conditions remain, leave temporary barriers and protections in
place.

DEMOLITION, GENERAL

General: Demolish indicated existing buildings and site improvements completely. Use
methods required to complete the Work within limitations of governing regulations and as
follows:

1. Do not use cutting torches until work area is cleared of flammable materials. Maintain
portable fire-suppression devices during flame-cutting operations.

2. Maintain fire watch during and for at least 2 hours after flame cutting operations.

3. Maintain adequate ventilation when using cutting torches.

Site Access and Temporary Controls: Conduct building demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used
facilities without permission from Owner and authorities having jurisdiction. Provide
alternate routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with
governing environmental-protection regulations. Do not use water when it may damage
adjacent construction or create hazardous or objectionable conditions, such as ice,
flooding, and pollution.

Explosives: Use of explosives is not permitted.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site. See Division 01 Section "Construction
Waste Management and Disposal™ for recycling and disposal of demolition waste.

END OF SECTION 024116
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SECTION 031100 - CONCRETE FORMING

PART 1 GENERAL
1.01  WORK INCLUDED

A. Concrete forming for on-site cast-in-place concrete waterway, walks, curbs, slabs, or other
improvements removed or damaged during the work.

1.02 RELATED WORK

A. Section 033000 - Cast-In-Place Concrete
1.03 QUALITY ASSURANCE

A. Comply with federal, state, and/or local codes and regulations.

B. All work shall be performed by experienced and qualified workmen.
1.04 METHOD OF MEASUREMENT AND BASIS FOR PAYMENT

A. No measurement will be made.

B. Payment will be included in the contract amounts for the related items.

PART 2 PRODUCTS
2.01  UTILITY STRUCTURE FORM MATERIALS

A. Forms shall be of suitable material and of a type, size, shape, quality, and strength to insure
construction as designed.

B. Metal forms for exposed surfaces may be used when all bolt and rivet holes are countersunk so that
a plane, smooth surface of the desired contour is obtained.

C. Rough lumber may be used for forming surfaces that will be covered by earth in the finished
structure.

D. Forms for all surfaces that will not be completely enclosed or hidden below the permanent surface
of the ground shall be made of surfaced lumber, or material which will provide a surface at least
equal to surfaced lumber or plywood.

E. All lumber shall be free from knotholes, loose knots, cracks, splits, warps, or other defects affecting

the strength or appearance of the finished structure. Any lumber or material which becomes
badly checked or warped, prior to placing concrete, shall not be used.

DIVISION 3 - CONCRETE FORMING 031100 -1
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PART 3 EXECUTION
3.01 PREPARATION
A. All forms shall be free of bulge and warp, and shall be cleaned thoroughly before being used.
3.02 FORM CONSTRUCTION
A. Forms shall be so constructed that the finished concrete shall be of the form and dimensions shown on
the plans and true to line and grade, and sufficiently rigid to resist deflection. Design of
formwork and removal of forms and shores are to conform to ACI 318. The responsibility for

their adequacy shall rest with the contractor.

B. All forms shall be mortar tight and so designed and constructed that they may be removed without
injuring the concrete.

C. If, at any stage of the work, during or after placing the concrete, the forms sag or bulge to such an
extent as to allow concrete to fall below the elevation shown on the plans, or outside the true

line of the form, the concrete affected shall be removed.

D. No concrete may be deposited against the earth as a side form.

END OF SECTION 031100

DIVISION 3 - CONCRETE FORMING 031100 -2



Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section specifies cast-in place concrete, including formwork, reinforcement, epoxy-coated

reinforcement at parking structure, concrete materials, lightweight foam fill material at landscape
areas mixture design, placement procedures, and finishes, for the following:

1. Footings.

2. Foundation walls.

3. Slabs-on-grade.

4. Shear walls and columns.

5. Suspended slabs and beams.

Related Sections include the following:

1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.
2. Division 32 Sections for concrete pavement and walks.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.

Drying Shrinkage Limit:  Percentage change in length after 28 days of drying when tested per
ASTM C157 with 4 inch x 4 inch x 11 inch specimen moist cured 7 days prior to drying.
SUBMITTALS

Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances

warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

CAST-IN-PLACE CONCRETE 033000 - 1
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2. Submit 30-day consecutive recent mix design compressive strength history for each mix
design per ACI 318 requirements, including statistical values necessary for verification of
f'c.

3. Include drying shrinkage limit test results for interior slabs on grade mix design.

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop
spacing, and supports for concrete reinforcement.

D. Formwork Shop Drawings (required at areas of exposed concrete only): Prepared by or under
the supervision of a qualified professional engineer detailing fabrication, assembly, and support
of formwork.

E. Qualification Data: For Installer, testing agency.

F. Material Test Reports: For the following, from a qualified testing agency, indicating compliance
with requirements:

1. Aggregates.

G. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

1. Location of construction joints is subject to approval of the Architect.
H. Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.

Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Fiber reinforcement.

Curing compounds.

Repair materials.

NoghrwhE

I Field quality-control reports.
J. LEED Submittals:

1. Product Data for Credit MR 4: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content.
Include statement indicating cost for each product having recycled content.

2. Product Certificates for Credit MR 5: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of
material manufacturer and point of extraction, harvest, or recovery for each raw material.
Include statement indicating cost for each regional material and the fraction by weight
that is considered regional.
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QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete
Flatwork Technician.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing

Technician and Concrete Laboratory Testing Technician - Gradel. Testing Agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Grade Il.

Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures
from single source from single manufacturer.

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.
DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage. Avoid damaging coatings on steel reinforcement.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products
specified.
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3. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

4, Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1,
and as follows:

a. High-density overlay, Class 1 or better.

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge
sealed.

c. Structural 1, B-B or better; mill oiled and edge sealed.

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.
Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of
exposed concrete surface.
2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in

diameter in concrete surface.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.
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REINFORCEMENT ACCESSORIES

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice,"
of greater compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms,
use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar
supports.

FIBER REINFORCEMENT

Synthetic Macro-Fiber:  Polyolefin or polypropylene coarse macro-fibers engineered and

designed for use in concrete. Refer to the General Structural Notes for macro fiber

reinforcement of concrete over steel composite floor deck.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source, throughout Project:

1. Portland Cement: ASTM C 150, Type V, gray. Supplement with the following:

a. Fly Ash: ASTM C 618, Class C or F.
Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded.
Provide aggregates from a single source with documented service record data of at least 10
years' satisfactory service in similar applications and service conditions using similar

aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size: As indicated.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Lightweight Aggregates: ASTM C 330, % inch nominal maximum aggregate size.

Water: ASTM C 94/C 94M.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
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4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

CURING MATERIALS

Evaporation Retarder. Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. BASF Construction Chemicals - Building Systems; Confilm.
b. Dayton Superior Corporation; Sure Film (J-74).
C. Sika Corporation; SikaFilm.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 o0z./sqg. yd. (305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor
covering.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB.

b. Dayton Superior Corporation; Safe Cure and Seal (J-18).

C. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX;
Clearseal WB 150.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or
ASTM D 1752, cork or self-expanding cork.

Bonding Agent: ASTM C 1059/C 1059M, Type I, non-redispersible, acrylic emulsion or styrene
butadiene.

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.
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2.10 EXPANDED POLYSTYRENE LIGHTWEIGHT FILL
A. Expanded-Polystyrene Board Insulation: Shall comply with ASTM D6817.

B. Provide EPS Geofoam with physical properties as required to sufficiently carry a uniformly
distributed deadload of 50 pounds per square foot concurrently with a uniformly distributed live
load of 125 pounds per square foot. Combined dead and live load stresses shall not exceed
1% strain.

C. Geofoam Connectors: Geofoam manufacturer shall supply multibarbed galvanized steel or
stainless steel sheet connectors as required to minimize block to block movement during
installation.

D. The geomembrane shall be reinforced or unreinforced geomembrane. It shall be manufactured
from a tri-polymer consisting of polyvinyl chloride, ethylene interpolymer alloy, and polyurethane
or a comparable polymer combination. It shall meet the following physical and chemical re-
quirements, specified as minimum or maximum, not average roll properties:

1. Thickness, mils Minimum 28 ASTM D 751

2. Unleaded Gasoline Vapor Maximum 0.40 Transmission Rate, ounces per square foot per
24 hours ASTM D 814

3. Grab tensile strength, pounds Minimum 600 both machine and cross direction (1-inch

grip 4-inch x 8-inch sample) ASTM D 751

Elongation at break percent Minimum 20 ASTM D 751

Toughness, Minimum 14,000 grab tensile times percent elongation for example: 620

pounds x 23% = 14,260

Puncture resistance, pounds Minimum 800 ASTM D 751 (ball tip)

Cold crack, pass degrees Fahrenheit -30 ASTM D 2136 (1-inch mandrel, 4 hours)

Factory Seams Minimum 2 Bonded width, inches each seam

Shear, pounds Minimum 320 ASTM D 751 (modified per National Sanitation

Foundation Std. No. 54) Fail in base geomembrane material

10. A Certificate of Compliance shall be furnished stating that the selected geomembrane
has been tested and it meets the above mentioned requirements, and is:

ok

©oN»

a. Free from pinholes, tears, and other defects which would cause leakage of liquids
through the geomembrane.

b. Acceptable for spill containment of hydrocarbons, including automobile gasolines,
aviation gas, diesel fuel, kerosene, hydraulic fluid, methanol, ethanol, mineral spirits.
and naphtha.

2.11 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:
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1. Fly Ash: 25 percent.
C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

D. Admixtures: Use admixtures according to manufacturer's written instructions.

1.

2.

Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.

Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs and parking structure slabs, concrete required to be watertight, and concrete with a
water-cementitious materials ratio below 0.50.

Use corrosion-inhibiting admixture in concrete mixtures where indicated.

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Footings: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: 3000 psi (31 MPa) at 56 days.
2. Maximum Water-Cementitious Materials Ratio: 0.50.
3. Slump Limit; 4 inches (100 mm), plus or minus 1 inch (25 mm).
4. Maximum Course Aggregate Size: 1 inch nominal.

B. Walls, Topping Slabs, Piers, and Concrete Shear Walls: Proportion normal-weight concrete
mixture as follows:

1. Minimum Compressive Strength: 4500 psi (34.5 MPa) at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.45.

3 Slump Limit: 8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to
100 mm) before adding high-range water-reducing admixture or plasticizing admixture,
plus or minus 1 inch (25 mm).

4. Maximum Course Aggregate Size: ¥ inch nominal.

5. Air Content: 5 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm)
nominal maximum aggregate size.

C. Interior Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 3000 psi (31 MPa) at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.48.

3. Slump Limit: 8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to
100 mm) before adding high-range water-reducing admixture or plasticizing admixture,
plus or minus 1 inch (25 mm).

4, Maximum Course Aggregate Size: 1-1/2 inch nominal.

5. Drying Shrinkage Limit: 0.032 percent.

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

D. Suspended Slabs: Proportion lightweight concrete mixture as follows:

1.

Minimum Compressive Strength: 3000 psi (31 MPa) at 28 days.
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2. Maximum Water-Cementitious Materials Ratio: 0.50.

3. Slump Limit: 8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to
100 mm) before adding high-range water-reducing admixture or plasticizing admixture,
plus or minus 1 inch (25 mm).

4. Maximum Course Aggregate Size: 3/4 inch nominal.

5. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than 4.0 Ib/cu. Yd unless noted otherwise.

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

All other Site Cast Concrete (not Architectural Cast Concrete): Proportion normal-weight
concrete mixture as follows:

1. Minimum Compressive Strength: 4500 psi (34.5 MPa) at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.45.

3 Slump Limit: 4 inches (100 mm), 8 inches (200 mm) for concrete with verified slump of 2
to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture or
plasticizing admixture, plus or minus 1 inch (25 mm).

4, Maximum Course Aggregate Size: 3/4 inch nominal.

5. Air Content: 5 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm)
3/4-inch (19-mm) nominal maximum aggregate size.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."”

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

VAPOR RETARDERS

Plastic Vapor Retarder. ASTM E 1745, Class A with a nominal perm rating not exceeding 0.03.
Include manufacturer's recommended adhesive or pressure-sensitive tape.

1. Available Products:

Fortifiber Corporation; Moistop Ultra A.
Raven Industries Inc.; Vapor Block 15.
Reef Industries, Inc.; Griffolyn Type-105.
Stego Wrap Class A Vapor Retarder
WR Meadows Perminator 10

P20 T ®
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PART 3 - EXECUTION

3.1

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.
2. Class B, 1/4 inch (6 mm) for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to
prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous
locations.

Chamfer exterior corners and edges of permanently exposed concrete (VERIFY CHAMFERED
CONDITIONS WITH ARCHITECT AND INDICATE LOCATIONS ON SHOP DRAWINGS).

Form openings, chases, offsets, sinkages, keyways, blocking, screeds, and bulkheads required
in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt,
and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.
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EMBEDDED ITEMS
Place and secure anchorage devices and other embedded items required for adjoining work

that is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F (10 deg C) for 24 hours after placing concrete. Concrete has to be hard enough to not be
damaged by form-removal operations and curing and protection operations need to be
maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved its 28-day design compressive
strength.

2. Remove forms only if shores have been arranged to permit removal of forms without

loosening or disturbing shores.
Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-release agent.
When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete
surfaces unless approved by Architect.

VAPOR RETARDERS

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
would reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld
crossing reinforcing bars.

CAST-IN-PLACE CONCRETE 033000 - 11



3.6

Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

4, Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

5. Space vertical joints in walls at 10 feet on center maximum. Locate joints beside piers
integral with walls, near corners, and in concealed locations where possible.

6. Use a bonding agent at locations where fresh concrete is placed against hardened or

partially hardened concrete surfaces.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of contraction joints
after applying surface finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated.
2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch

(25 mm) below finished concrete surface where joint sealants, specified in
Section 079200 "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.
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CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items
is complete and that required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject to

limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of
concrete that have begun to lose plasticity. At each insertion, limit duration of vibration to
time necessary to consolidate concrete and complete embedment of reinforcement and
other embedded items without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.

aokrwn

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from

physical damage or reduced strength that could be caused by frost, freezing actions, or low

temperatures.

1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C)
for three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete
on frozen subgrade or on subgrade containing frozen materials.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in mixture designs.

Hot-Weather Placement: Comply with ACI 301 and as follows:
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1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled
mixing water or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to
cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or
inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces indicated.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand
or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view.
2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M),
for a randomly trafficked floor surface:

a. Specified overall values of flatness, F(F)25; and of levelness, F(L) 20; with
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.
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Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere

as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sg. ft. x h (1 kg/sg. m x h) before and
during finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after
loosening forms. If removing forms before end of curing period, continue curing for the
remainder of the curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:
a. Water.
b. Continuous water-fog spray.
C. Absorptive cover, water saturated, and kept continuously wet. Cover concrete

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.
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2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive penetrating liquid floor treatments.

C. Cure concrete surfaces to receive floor coverings with either a moisture-retaining

cover or a curing compound that the manufacturer certifies will not interfere with
bonding of floor covering used on Project.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere with
bonding of floor covering used on Project.

4, Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period

JOINT FILLING

Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least six month(s). Do not fill joints until
construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joint clean and dry.
CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two
and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water
for handling and placing.
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C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

1.

Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 inch (19 mm).
Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, and
brush-coat holes and voids with bonding agent. Fill and compact with patching mortar
before bonding agent has dried. Fill form-tie voids with patching mortar or cone plugs
secured in place with bonding agent.

Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar will match surrounding
color. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching. Compact mortar in place and strike off slightly higher
than surrounding surface.

Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Architect.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a sloped template.

1.

Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or
that penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather
edges to match adjacent floor elevations.

Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent
floor elevations. Prepare, mix, and apply repair topping and primer according to
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm)
clearance all around. Dampen concrete surfaces in contact with patching concrete and
apply bonding agent. Mix patching concrete of same materials and mixture as original
concrete except without coarse aggregate. Place, compact, and finish to blend with
adjacent finished concrete. Cure in same manner as adjacent concrete.

Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching
mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt,
and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.
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Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
suitable repair mortar. Submit all products and procedures for approval prior to installation.

Repair materials and installation not specified above may be used, subject to Architect's
approval.

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage a special inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.

Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports

Inspections:

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and
slabs.

NoogkrwbE

Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for
each additional 50 cu. yd. (38 cu. m) or fraction thereof. Composite samples for footings,
walls, and other site-cast concrete may be increased to one set for each additional 150
cu. yd. (114 cu. m) per day but not less than one per every 5000 sqg. ft. of walls or slabs
per day.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change. Test slump at each truck
for concrete used in post tensioned slabs and beams.

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture. Test air content at each truck for concrete used in post tensioned slabs and
beams.

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test
for each composite sample.

5. Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.
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6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days, and one set of two specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from a set
of two specimens obtained from same composite sample and tested at age
indicated.

7. Testing using temperature-dependant maturity-meters embedded within the concrete, if

used, shall be correlated with actual concrete compressive strength testing of
representative samples as outlined above.

8. Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive
strength and no compressive-strength test value falls below specified compressive
strength by more than 500 psi (3.4 MPa).

9. Test results shall be reported in writing to Architect, Structural Engineer, concrete
manufacturer, and Contractor within 48 hours of testing. Reports of compressive-
strength tests shall contain Project identification name and number, date of concrete
placement, name of concrete testing and inspecting agency, location of concrete batch in
Work, design compressive strength at 28 days, concrete mixture proportions and
materials, compressive breaking strength, and type of break for 3-, 7-, and 28-day tests.

10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

11. Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting
agency may conduct tests to determine adequacy of concrete by cored cylinders
complying with ASTM C 42/C 42M or by other methods as directed by Architect.

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

13. Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M)

within 24 hours of finishing.

END OF SECTION 033000
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

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.
2. Field-installed shear connectors.
3. Grout.

Related Requirements:

1. Section 053100 "Steel Decking" for field installation of shear connectors through deck.
2. Section 055000 “Metal Fabrications”.

3. Section 055100 “Metal Stairs”.

DEFINITIONS

Structural Steel: Elements of the structural frame indicated on Drawings and as described in
AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

Seismic-Load-Resisting System: Elements of collectors or drag struts on the Drawings
including columns, beams, and braces and their connections.

Heavy Sections: Rolled and built-up sections as follows:

1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches (38 mm).
2. Welded built-up members with plates thicker than 2 inches (50 mm).
3. Column base plates thicker than 2 inches (50 mm).

Demand Critical Welds: Those welds, the failure of which would result in significant degradation
of the strength and stiffness of the Seismic-Load-Resisting System and which are indicated as
"Demand Critical" or "Seismic Critical" on Drawings.

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

STRUCTURAL STEEL FRAMING 051200-1
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Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and
directions for installation.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each type of product.
LEED Submittals:

1. Product Data for Credit MR 4.1 and 4.2: Indicating percentages by weight of
postconsumer and preconsumer recycled content for products having recycled content.
Include statement indicating costs for each product having recycled content.

2. Product Certificates for Credit MR 5.1 and 5.2: For products and materials required to
comply with requirements for regional materials indicating location and distance from
Project of material manufacturer and point of extraction, harvest, or recovery for each raw
material. Include statement indicating cost for each regional material and the fraction by
weight that is considered regional.

Shop Drawings: Show fabrication of structural-steel components.

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

2. Include embedment Drawings.

3 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.

4, Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical, high-strength bolted connections.

5. Identify members and connections of the Seismic-Load-Resisting System.

6. Identify demand critical welds.

INFORMATIONAL SUBMITTALS
Qualification Data: For fabricator and testing agency.
Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

Mill test reports for structural steel, including chemical and physical properties.
Product Test Reports: For the following:

1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
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Direct-tension indicators.

Tension-control, high-strength, bolt-nut-washer assemblies.
Shear stud connectors.

Shop primers.

Nonshrink grout.

gk wn

Survey of existing conditions.
Source quality-control reports.

Field quality-control and special inspection reports.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification
Program and is designated an AISC-Certified Plant, Category STD.

Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint SSPC-QP 3,
"Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

1. Welders and welding operators performing work on bottom-flange, demand-critical welds
shall pass the supplemental welder qualification testing, as required by
AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate processes for
welding personnel qualification.

Comply with applicable provisions of the following specifications and documents:

AISC 303.

AISC 341 and AISC 341s1.

AISC 360.

RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

PN E

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.

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.
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3. Comply with manufacturers' written recommendations for cleaning and lubricating
ASTM F 1852 fasteners and for retesting fasteners after lubrication.

PART 2 - PRODUCTS

2.1

2.2

STRUCTURAL-STEEL MATERIALS

Recycled Content of Steel Products: Provide products with an average recycled content of
steel products so postconsumer recycled content plus one-half of pre-consumer recycled
content is not less than the following:

W-Shapes: 60 percent.

Channels, Angles, M, S-Shapes: 60 percent.

Plate and Bar: 25 percent.

Cold-Formed Hollow Structural Sections: 25 percent.
Steel Pipe: 25 percent.

All Other Steel Materials: 25 percent.

oghrwbdE

W-Shapes: ASTM A 992/A 992M.

Channels, Angles, M, S-Shapes: ASTM A 36/A 36M.

Plate and Bar: ASTM A 36/A 36M or ASTM A 572/A 572M, Grade 50 (345) as indicated.
Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.
Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B.

1. Weight Class: As indicated.
2. Finish: Black except where indicated to be galvanized.

Welding Electrodes: Comply with AWS requirements.

BOLTS, CONNECTORS, AND ANCHORS

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex
steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel
nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with plain
finish. Threads are excluded from the shear plane.

1. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTM F 959M, Type 8.8),
compressible-washer type with plain finish.

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy-
hex or round head assemblies consisting of steel structural bolts with splined ends, heavy-hex
carbon-steel nuts, and hardened carbon-steel washers. Threads are excluded from the shear
plane.
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Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished
carbon steel; AWS D1.1/D1.1M, Type B.

Unheaded Anchor Rods: ASTM F 1554, Grade grade as indicated.

Configuration: As indicated.

Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.

Plate Washers: ASTM A 36/A 36M carbon steel.

Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel or as indicated.
Finish: Plain.

agrwnpE

Threaded Rods: ASTM A 36/A 36M unless noted otherwise.

1. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.
2. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.
3. Finish: Plain.

PRIMER

Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20.

GROUT

Nonmetallic, Shrinkage-Resistant  Grout: ASTM C 1107/C 1107M, factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to
AISC 360.

1. Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.

3 Identify high-strength structural steel according to ASTM A 6/A6M and maintain
markings until structural steel has been erected.

4. Mark and match-mark materials for field assembly.

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

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.

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

Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
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Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 1, "Solvent Cleaning."

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

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. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to
steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

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 true alignment of axes
without exceeding tolerances in AISC 303 for mill material.

SHOP PRIMING
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 (50 mm).

Surfaces to be field welded.

Surfaces of high-strength bolted, slip-critical connections.

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

Galvanized surfaces.

akrwn

Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and
spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and
standards:

1. SSPC-SP 3, "Power Tool Cleaning."

Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils (0.038 mm). 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.
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GALVANIZING

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123/A 123M.

1. Fill 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 steel at all areas exposed to direct contact with the weather.

SOURCE QUALITY CONTROL

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

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

Bolted Connections: Inspect and test shop-bolted connections according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M
and the following inspection procedures, at testing agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld.
Cracks or zones of incomplete fusion or penetration are not accepted.

3. Ultrasonic Inspection: ASTM E 164.

4, Radiographic Inspection: ASTM E 94.

In addition to visual inspection, test and inspect shop-welded shear connectors according to
requirements in AWS D1.1/D1.1M for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear
connectors if weld fracture occurs on shear connectors already tested.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces
and locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.
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1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods,
bearing plates, and other embedments showing dimensions, locations, angles, and
elevations.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

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.

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-bearing
surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom
surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3 Snug-tighten anchor rods after supported members have been positioned and plumbed.
Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

4, Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for
Steel Buildings and Bridges." Steel around elevator hoistways shall comply with the provisions
of AISC 303 for exterior columns and beams relative to the clear and plumb elevator hoistway.

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.
2. Make allowances for difference between temperature at time of erection and mean
temperature when structure is completed and in service.

Splice members only where indicated.

Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut
sections within smoothness limits in AWS D1.1/D1.1M.
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Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be
enlarged to admit bolts.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear

connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

FIELD CONNECTIONS

High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: As indicated.
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. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary
connections, and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel
smooth.
3. Assemble and weld built-up sections by methods that maintain true alignment of axes

without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel Buildings
and Bridges," for mill material.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified 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.

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

Bolted Connections: Inspect bolted connections according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

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

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

C. Ultrasonic Inspection: ASTM E 164.
d. Radiographic Inspection: ASTM E 94.
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E. In addition to visual inspection, test and inspect field-welded shear connectors according to
requirements in AWS D1.1/D1.1M for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear
connectors if weld fracture occurs on shear connectors already tested.

3.6 REPAIRS AND PROTECTION

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A 780/A 780M.

B. Touchup Painting: 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.
1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool
cleaning.

END OF SECTION 051200
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SECTION 052100 - STEEL JOIST FRAMING

PART 1 - GENERAL

11 SUMMARY

A.  This Section includes the following:

1. Long-span steel joists.
2. Joist girders.
3. Joist accessories.

1.2 SUBMITTALS

A.  Product Data: For each type of joist, accessory, and product indicated.

B.  Shop Drawings: Show layout, designation, number, type, location, and spacings of joists.
Include joining and anchorage details, bracing, bridging, joist accessories; splice and connection
locations and details; and attachments to other construction.

C.  Welding certificates.

D.  Manufacturer certificates.

E. Mill Certificates: For bolts.

F. Field quality-control test and inspection reports.

G.  Research/Evaluation reports.

13 QUALITY ASSURANCE

A.  Manufacturer Qualifications: A manufacturer certified by the Steel Joist Institute (SJI) to
manufacture joists complying with SJI standard specifications and load tables.

B.  SJI Specifications: Comply with SJI's "Standard Specifications, Load Tables and Weight
Tables for Steel Joists and Joist Girders" (hereafter, SJI's "Specifications™) that are applicable to
types of joists indicated.

C.  Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Deliver, store, and handle joists as recommended in SJI's ""Specifications."
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

24

MATERIALS

Steel: Comply with SJI's "Specifications" for web and steel-angle chord members.

Carbon-Steel Bolts and Threaded Fasteners: ASTM A 307, Grade A (ASTM F 568M, Property
Class 4.6), carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat,
unhardened steel washers.

1. Finish: Plain, uncoated.

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex
steel structural bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and
ASTM F 436 (ASTM F 436M) hardened carbon-steel washers.

1. Finish: Plain.

Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance

LONG-SPAN STEEL JOISTS

Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-
Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle
top- and bottom-chord members; of joist type as follows and end and top-chord arrangements
indicated.

1. Joist Type: LH-series steel joists.

JOIST GIRDERS

Manufacture joist girders according to "Standard Specifications for Joist Girders" in SJI's
"Specifications," with steel-angle top- and bottom-chord members and with end and top-chord
arrangements as indicated.

JOIST ACCESSORIES

Bridging: Schematically indicated. Detail and fabricate according to SJI's "Specifications."”
Furnish additional erection bridging if required for stability.

Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit
of enough strength to support ceiling construction. Extend ends to within 1/2 inch (13 mm) of
finished wall surface, unless otherwise indicated.
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Supply miscellaneous accessories, including splice plates and bolts required by joist
manufacturer to complete joist installation.

CLEANING AND SHOP PAINTING

Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and
accessories. Apply 1 coat of shop primer.

PART 3 - EXECUTION

3.1

3.2

A

D.

A

INSTALLATION
Do not install joists until supporting construction is in place and secured.

Install joists and accessories plumb, square, and true to line; securely fasten to supporting
construction according to SJI's "Specifications," joist manufacturer's written recommendations,
and requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.

2. Space, adjust, and align joists accurately in location before permanently fastening.

3. Install temporary bracing and erection bridging, connections, and anchors to ensure that
joists are stabilized during construction.

Field weld joists to supporting steel bearing plates and framework. Coordinate welding
sequence and procedure with placement of joists. Comply with AWS requirements and
procedures for welding, appearance and quality of welds, and methods used in correcting
welding work.

Bolt joists to supporting steel framework using high-strength structural bolts. Comply with
Research Council on Structural Connections' "Specification for Structural Joints Using
ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation and
tightening requirements.

Install and connect bridging concurrently with joist erection, before construction loads are
applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or
beams.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
inspect field welds and bolted connections and to perform field tests and inspections and
prepare test and inspection reports.

END OF SECTION 052100
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SECTION 053100 - STEEL DECKING
PART 1 - GENERAL
11 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. Roof deck.

2. Composite floor deck.
B. Related Requirements:
1. Section 033000 "Cast-in-Place Concrete" for lightweight structural concrete fill over steel
2. gzg':i.on 051200 "Structural Steel Framing" for shop- and field-welded shear connectors.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of deck, accessory, and product indicated.

B. LEED Submittals:

1. Product Data for Credit MR 4.1 and 4.2: Indicating percentages by weight of
postconsumer and preconsumer recycled content for products having recycled content.
Include statement indicating costs for each product having recycled content.

2. Product Certificates for Credit MR 5.1 and 5.2: For products and materials required to
comply with requirements for regional materials indicating location and distance from
Project of material manufacturer and point of extraction, harvest, or recovery for each raw
material. Include statement indicating cost for each regional material and the fraction by
weight that is considered regional.

C. Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, special jointing, accessories, and attachments to other construction.

1.4 INFORMATIONAL SUBMITTALS

A. Welding certificates.

STEEL DECKING 053100 -1
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Product Certificates: For each type of steel deck.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that each of the following complies with requirements:

1. Power-actuated mechanical fasteners.
2. Alternate side-seam connection methods.

Evaluation Reports: For steel deck.

Field quality-control reports.

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural
Welding Code - Sheet Steel."

FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its "Approval
Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.
DELIVERY, STORAGE, AND HANDLING

Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a
waterproof covering and ventilate to avoid condensation.

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to
maintain insulation free of moisture.

PART 2 - PRODUCTS

21

A.

B.

C.

PERFORMANCE REQUIREMENTS

AISI Specifications: Comply with calculated structural characteristics of steel deck according to
AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of
another qualified testing agency.

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.
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ROOF DECK

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Nucor Corp.; Vulcraft Group.
3. Verco Manufacturing Co.

Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the
following:

1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),
G60 (Z2180) zinc coating.

Deck Profile: As indicated.

Profile Depth: As indicated.

Span Condition: As indicated.

Side Laps: Interlocking seam.

arLD

COMPOSITE FLOOR DECK

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Nucor Corp.; Vulcraft Group.
3. Verco Manufacturing Co.

Composite Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs and
interlocking side laps, to comply with "SDI Specifications and Commentary for Composite Steel
Floor Deck," in SDI Publication No. 31, with the minimum section properties indicated, and with
the following:

1. Prime-Painted Steel Sheet: ASTM A 1008/A 1008M, Structural Steel (SS), Grade 33
(230) minimum, with top surface phosphatized and unpainted and underside surface
shop primed with manufacturers' standard gray or white baked-on, rust-inhibitive primer.

2. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),
G60 (Z180) zinc coating.

3. Profile Depth: As indicated.

4, Design Uncoated-Steel Thickness: As indicated.

5. Span Condition: As indicated.

ACCESSORIES

General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.

Vent Tabs: Provide factory punched vents projecting upwards in interior low flutes
approximately 6 inches on center for all floor deck and roof deck with concrete fill.
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Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same
material and finish as deck; of profile indicated or required for application.

Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi (230 MPa), of
same material and finish as deck, and of thickness and profile recommended by SDI Publication
No. 31 for overhang and slab depth.

Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck unless otherwise indicated.

Flat Sump Plates: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and
finish as deck. For drains, cut holes in the field.

Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material
and finish as deck, with 3-inch- (76-mm-) wide flanges and recessed pans of 1-1/2-inch (38-
mm) minimum depth. For drains, cut holes in the field.

Galvanizing Repair Paint: SSPC-Paint 20, with dry film containing a minimum of 94 percent
zinc dust by weight.

Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

w

C.

D.

m

EXAMINATION

Examine supporting frame and field conditions for compliance with requirements for installation
tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.

Install temporary shoring before placing deck panels if required to meet deflection limitations.
Locate deck bundles to prevent overloading of supporting members.

Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract

side-lap interlocks.

Place deck panels flat and square and fasten to supporting frame without warp or deflection.
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Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

ROOF-DECK INSTALLATION

Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches
(38 mm) long, and as follows:

1. Weld Diameter: 3/4 inch (19 mm), nominal.
2. Weld Spacing: As indicated.

Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals not exceeding the lesser of 1/2 of the span or as indicated, and
as follows:

1. Fasten with a minimum of 1-1/2-inch- (38-mm-) long welds.

2. Spacing: As indicated.

End Bearing: Install deck ends over supporting frame with a minimum end bearing of 2 inches,
with end joints as follows:

1. End Joints: Lapped 4 inches (102 mm) minimum.

Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and weld
flanges to top of deck. Space welds not more than 12 inches (305 mm) apart with at least one
weld at each corner.

1. Install reinforcing channels or zees in ribs to span between supports and weld.
Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end
closures, and reinforcing channels according to deck manufacturer's written instructions. Weld
to substrate to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.
Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated.
Install with adhesive according to manufacturer's written instructions to ensure complete
closure.

FLOOR-DECK INSTALLATION

Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated and as follows:
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1. Weld Diameter: 3/4 inch (19 mm), nominal.
2. Weld Spacing: Space and locate welds as indicated.

Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals as indicated and as follows:
1. Mechanically clinch or button punch.

End Bearing: Install deck ends over supporting frame with a minimum end bearing of 2 inches,
with end joints as follows:

1. End Joints: Butted.

Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting
structure according to SDI recommendations unless otherwise indicated.

Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to deck,
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and
sides of deck.

FIELD QUALITY CONTROL

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

Field welds will be subject to inspection.

Testing agency will report inspection results promptly and in writing to Contractor and Architect.

Remove and replace work that does not comply with specified requirements.

Additional inspecting, at Contractor's expense, will be performed to determine compliance of
corrected work with specified requirements.

PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of
deck with galvanized repair paint according to ASTM A 780 and manufacturer's written

instructions.

Repair Painting: Wire brush and clean rust spots, welds, and abraded areas on both surfaces
of prime-painted deck immediately after installation, and apply repair paint.

1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of
deck exposed to view.

Provide final protection and maintain conditions to ensure that steel deck is without damage or
deterioration at time of Substantial Completion.

END OF SECTION 053100
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SECTION 054000 - COLD-FORMED METAL FRAMING

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Steel-stud framing in locations indicated on drawings.

Related Sections include the following:

1. Division 1 Section "Sustainable Design Requirements" for requirements related to LEED
certification.
2. Division 7 Section "Ceramic Tile Exterior Cladding System" for steel framing support

system for exterior ceramic tile cladding.

SUBMITTALS
Product Data: For each type of cold-formed metal framing product and accessory indicated.

Mill certificates signed by manufacturers of cold-formed metal framing certifying that their
products comply with requirements, including uncoated steel thickness, yield strength, tensile
strength, total elongation, and galvanized-coating thickness.

Shop Drawings: Where not shown in Contract Drawings, submit details of non-standard

conditions. Show stud sizes, connections, screw size and quantity or weld information, misc.

bent shapes, etc.

1. Submit drawings and calculations of systems stamped & signed by a Professional
Engineer licensed in the State of Utah.

LEED Submittals:
1. Credits MR 4.1 and 4.2: For products having recycled content, manufacturer's

documentation indicating percentages by weight of postconsumer and preconsumer
recycled content. Include statement indicating cost for each product having recycled

content.
a. Include statement indicating cost for each product containing steel.
2. Credit MR 5.1 and 5.2: Submit the locations of manufacturing and harvest, extraction or

recovery for all products manufactured within 500 miles that also contain raw materials
harvested, extracted or recovered within 500 miles. Submit distances in miles, as the
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crow flies, from the harvest/extraction/recovery site and from the manufacturing site to

the Project.
a. Submit cut sheet and/or letter from manufacturer verifying locations.
b. Include statement indicating cost for each material and the fraction by weight that

is considered regional.

3. Credit IEQ 4.1: Product data for adhesives and sealants applied on site and located
inside the weatherproofing system, indicating VOC content of each product used.
4. Credit IEQ 4.2: Product data for paints and coatings applied on site and located inside

the weatherproofing system, indicating VOC content of each product used.

Design Criteria:

1. Follow wind and seismic design criteria within the General Structural Notes.
2. Allowable deflection under wind or seismic loading shall not exceed 1/240.
QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."

Fire-Test-Response Characteristics: Where indicated, provide cold-formed metal framing
identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and
inspecting agency acceptable to authorities having jurisdiction.

AISI Specifications and Standards: Comply with AISI's "North American Specification for the
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel
Framing - General Provisions."

1. Comply with AlSI's "Standard for Cold-Formed Steel Framing - Header Design."

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."

Adhesives and Sealants: For products applied on site and located inside the weatherproofing
system, comply with the VOC content limits noted in Section 018113 “Sustainable Design
Requirements”.

Paints and Coatings: For products applied on site and located inside the weatherproofing
system, comply with the VOC content limits noted in Section 018113 “Sustainable Design
Requirements”.

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 60 percent.

Fasteners: All fasteners on the project shall have a current ICC listing demonstrating
conformance with the building code, for the applications used (load type and base material).
DELIVERY, STORAGE, AND HANDLING

Protect cold-formed metal framing from corrosion, deformation, and other damage during
delivery, storage, and handling.
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Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid
condensation.

PART 2 - PRODUCTS

2.1

2.2

2.3

A.

A.

B.

A.

B.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
cold-formed metal framing that may be incorporated into the Work include, but are not limited to,
the following:

1. Allied Studco.
2. California Expanded Metal Products Company.
3. Dietrich Metal Framing; a Worthington Industries Company.

COLD-FORMED EXTERIOR NON-LOAD-BEARING FRAMING

Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

Design Uncoated-Steel Thickness: 0.054 inch, 16 ga. Minimum.
Minimum Yield Strength: 50 ksi.

Flange Width: 1-5/8 inches (41 mm) Minimum.

Web: Punched. 6 inch.

PONPE

Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated,
unpunched, with unstiffened flanges, and as indicated.

1. Design Uncoated-Steel Thickness: Matching steel studs.

2. Minimum Yield Strength: 50 ksi.

3 Flange Width: Manufacturers standard deep flange where indicated, standard flange
elsewhere.

FRAMING ACCESSORIES

Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade,
Type H, metallic coated, of same grade and coating weight used for framing members.

Provide accessories of manufacturer's standard thickness and configuration, unless otherwise
indicated, as follows:

Supplementary framing.

Bracing, bridging, and solid blocking.
Web stiffeners.

Gusset plates.

Stud kickers, knee braces, and girts.
Reinforcement plates.

ouhrwpnE
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ANCHORS, CLIPS, AND FASTENERS

Steel Shapes: ASTM A 36/A 36M, zinc coated by hot-dip process according to
ASTM A 123/A 123M.

Light Gage Clips: ASTM A653, 50 ksi steel.

Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10
times design load, as determined by testing per ASTM E 1190 conducted by a qualified
independent testing agency.

1. Power actuated fasteners shall not be used for tension load applications in concrete.

Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping steel
drill screws.

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

Welding Electrodes: Comply with AWS standards.

FABRICATION

Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AISI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.

2. Cut framing members by sawing or shearing; do not torch cut.

3 Fasten cold-formed metal framing members by welding, screw fastening, clinch
fastening, or riveting as standard with fabricator. Wire tying of framing members is not

permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and
quality of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, with screw

penetrating joined members by not less than three exposed screw threads.

4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw
fastening, according to Shop Drawings.

Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection
stresses. Lift fabricated assemblies to prevent damage or permanent distortion.

Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum
allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch (3 mm)
from plan location. Cumulative error shall not exceed minimum fastening requirements of
sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-
square tolerance of 1/8 inch (3 mm).
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PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine supporting substrates and abutting structural framing for compliance with requirements
for installation tolerances and other conditions affecting performance.

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

INSTALLATION, GENERAL

Cold-formed metal framing may be shop or field fabricated for installation, or it may be field
assembled.

Install cold-formed metal framing according to AlSI's "Standard for Cold-Formed Steel Framing -
General Provisions" and to manufacturer's written instructions unless more stringent
requirements are indicated.

Install cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed metal framing members by welding, screw fastening, clinch
fastening, or riveting. Wire tying of framing members is not permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and
quality of welds, and methods used in correcting welding work.

Install framing members in one-piece lengths unless splice connections are indicated for track
or tension members.

Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan
location. Cumulative error shall not exceed minimum fastening requirements of
sheathing or other finishing materials.

EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure as indicated.

Fasten both flanges of studs to top and bottom track, unless otherwise indicated. Space studs
as follows:

1. Stud Spacing: As indicated.
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Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar requirements.

Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.

1. Install single-leg deflection tracks and anchor to building structure.

2. Install double deep-leg deflection tracks and anchor outer track to building structure.
3. Connect vertical deflection clips to bypassing studs and anchor to building structure.
4. Connect drift clips to cold formed metal framing and anchor to building structure.

Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable
wall-framing system.

REPAIRS AND PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that cold-formed metal framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION 054000
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SECTION 055100 - METAL STAIRS

PART 1 - GENERAL

11

1.2

13

A

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. Preassembled steel stairs with concrete-filled treads.
2. Steel tube railings attached to metal stairs.
3. Steel tube handrails attached to walls adjacent to metal stairs.

Related Sections:

1. Division 03 Section "Cast-in-Place Concrete” for concrete fill for stair treads and
platforms.
2. Division 05 Section "Decorative Metal Railings" for ornamental metal railings.

PERFORMANCE REQUIREMENTS

Delegated Design: Design metal stairs, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria indicated.

Structural Performance of Stairs: Metal stairs shall withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated.

Uniform Load: 100 Ibf/sq. ft. (4.79 kN/sq. m).

Concentrated Load: 300 Ibf (1.33 kN) applied on an area of 4 sqg. in. (2580 sg. mm).
Uniform and concentrated loads need not be assumed to act concurrently.

Stair Framing: Capable of withstanding stresses resulting from railing loads in addition
to loads specified above.

5. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch (6.4
mm), whichever is less.

rPoNE

Structural Performance of Railings: Railings shall withstand the effects of gravity loads and the
following loads and stresses within limits and under conditions indicated.

1. Handrails and Top Rails of Guards:

METAL STAIRS 055100 - 1
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a. Uniform load of 50 Ibf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 Ibf (0.89 kN) applied in any direction.
C. Uniform and concentrated loads need not be assumed to act concurrently.

2. Infill of Guards:
a. Concentrated load of 50 Ibf (0.22 kN) applied horizontally on an area of 1 sq. ft.
(0.093 sg. m).

b. Infill load and other loads need not be assumed to act concurrently.

Seismic Performance: Metal stairs shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7-10.

1. Component Importance Factor is 1.5.

ACTION SUBMITTALS
Product Data: For metal stairs and the following:

Prefilled metal-pan stair treads.
Abrasive nosings.

Paint products.

Grout.

el NS =

LEED Submittals:

1. Product Data for Credit MR 4: For products having recycled content, documentation
indicating percentages by weight of postconsumer and pre-consumer recycled content.
Include statement indicating cost for each product having recycled content.

2. Laboratory Test Reports for Credit IEQ 4: For primers, documentation indicating that
products comply with the testing and product requirements of the California Department
of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers."

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Samples for Verification: For the following products, in manufacturer's standard sizes:

1. Precast concrete treads.

2. Stair treads with nonslip-aggregate surface finish.

3. Abrasive nosings.

Delegated-Design Submittal: For installed products indicated to comply with performance

requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.
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INFORMATIONAL SUBMITTALS

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers
certifying that shop primers are compatible with topcoats.

QUALITY ASSURANCE

Installer Qualifications: Fabricator of products.

NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for
Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual,” for class of stair designated,

unless more stringent requirements are indicated.

1. Preassembled Stairs: Commercial class.
2. Ornamental Stairs: Architectural class.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS DL1.3, "Structural Welding Code - Sheet Steel."

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

Coordinate installation of anchorages for metal stairs. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

Coordinate locations of hanger rods and struts with other work so that they will not encroach on
required stair width and will be within the fire-resistance-rated stair enclosure.
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PART 2 - PRODUCTS

2.1

2.2

2.3

A.

METALS, GENERAL

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

FERROUS METALS

Recycled Content of Steel Products: Provide products with an average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than the following:

W-Shapes: 60 percent.

Channels, Angles, M, S-Shapes: 60 percent.

Plate and Bar: 25 percent.

Cold-Formed Hollow Structural Sections: 25 percent.
Steel Pipe: 25 percent.

All Other Steel Materials: 25 percent.

oL E

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Steel Tubing: ASTM A 500 (cold formed).

FASTENERS

General:  Provide zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where
built into exterior walls. Select fasteners for type, grade, and class required.

Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property
Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.

Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563
(ASTM A 563M); and, where indicated, flat washers.

Machine Screws: ASME B18.6.3 (ASME B18.6.7M).
Lag Screws: ASME B18.2.1 (ASME B18.2.3.8M).
Plain Washers: Round, ASME B18.22.1 (ASME B18.22M).

Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).
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Post-Installed Anchors: Anchors with a current ICC-ESR report or IAPMO report conforming
to the 2012 IBC in cracked concrete.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

Concrete Materials and Properties: Comply with requirements in Division 03 Section "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day
compressive strength of 3000 psi (20 MPa) unless otherwise indicated.

Nonslip-Aggregate Concrete Finish: Factory-packaged abrasive aggregate made from fused,
aluminum-oxide grits or crushed emery; rustproof and nonglazing; unaffected by freezing,
moisture, or cleaning materials.

FABRICATION, GENERAL

Provide complete stair assemblies, including metal framing, hangers, struts, clips, brackets,
bearing plates, and other components necessary to support and anchor stairs and platforms on
supporting structure.

1. Join components by welding unless otherwise indicated.

2. Use connections that maintain structural value of joined pieces.

3. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to
drain.

Preassembled Stairs: Assemble stairs in shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Clearly mark units for reassembly and
coordinated installation.
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Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch (1 mm) 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 connections 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, Weld exposed corners and seams continuously unless otherwise indicated.

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

Fabricate joints that will be exposed to weather in a manner to exclude water. Provide weep
holes where water may accumulate.

STEEL-FRAMED STAIRS
Stair Framing:
1. Fabricate stringers of steel plates or channels
a. Provide closures for exposed ends of channel stringers.

2. Construct platforms of steel headers and miscellaneous framing members as needed to
comply with performance requirements.

3. Weld or bolt stringers to headers; weld or bolt framing members to stringers and headers.
If using bolts, fabricate and join so bolts are not exposed on finished surfaces.

Metal-Pan Stairs: Form risers, subtread pans, and subplatforms to configurations shown from
steel sheet of thickness needed to comply with performance requirements but not less than
0.067 inch (1.7 mm)

1. Steel Sheet: Uncoated steel sheet.

2. Directly weld metal pans to stringers; locate welds on top of subtreads where they will be
concealed by concrete fill. Do not weld risers to stringers.

3. Attach risers and subtreads to stringers with brackets made of steel angles or bars. Weld
brackets to stringers and attach metal pans to brackets by welding, riveting, or bolting.

4. Shape metal pans to include nosing integral with riser.

5 Attach abrasive nosings to risers.
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6. At Contractor's option, provide stair assemblies with metal-pan subtreads filled with
reinforced concrete during fabrication.

7. Provide subplatforms of configuration indicated or, if not indicated, the same as
subtreads. Weld subplatforms to platform framing.

a. Smooth Soffit Construction: Construct subplatforms with flat metal under surfaces
to produce smooth soffits.

STAIR RAILINGS

Comply with applicable requirements in Division 05 Section "Pipe and Tube Railings” .

1. Rails may be bent at corners, rail returns, and wall returns, instead of using prefabricated
fittings.
2. Connect posts to stair framing by direct welding unless otherwise indicated.

Welded Connections: Fabricate railings with welded connections. Cope components at
connections to provide close fit, or use fittings designed for this purpose. Weld all around at
connections, including at fittings.

1. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Type 2
welds: completely sanded joint, some undercutting and pinholes okay.

Form changes in direction of railings as follows:

1. As detailed.
2. By bending.

Form simple and compound curves by bending members in jigs to produce uniform curvature
for each repetitive configuration required; maintain cross section of member throughout entire
bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of
components.

Close exposed ends of railing members with prefabricated end fittings.

Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends
of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges,
miscellaneous fittings, and anchors for interconnecting components and for attaching to other
work. Furnish inserts and other anchorage devices for connecting to concrete or masonry work.

1. Connect posts to stair framing by direct welding unless otherwise indicated.
2. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other
ferrous-metal components.
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3. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, brackets,
fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and
concrete construction.

Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where
needed to transfer wall bracket loads through wall finishes to structural supports. Size fillers to
suit wall finish thicknesses and to produce adequate bearing area to prevent bracket rotation and
overstressing of substrate.

FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products™ for
recommendations for applying and designating finishes.

Finish metal stairs after assembly.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 3, "Power Tool Cleaning.

Apply shop primer to uncoated surfaces of metal stair components, except those with
galvanized finishes and those to be embedded in concrete or masonry unless otherwise
indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and
Maintenance Painting of Steel,” for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

PART 3 - EXECUTION

3.1

A.

D.

INSTALLATION, GENERAL

Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary
for securing metal stairs to in-place construction. Include threaded fasteners for concrete and
masonry inserts, through-bolts, lag bolts, and other connectors.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal stairs. Set units accurately in location, alignment, and elevation, measured from
established lines and levels and free of rack.

Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete
unless otherwise indicated.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

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.
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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.

Field Welding: Comply with requirements for welding in "Fabrication, General™ Article.

Place and finish concrete fill for treads and platforms to comply with Division 03 Section "Cast-

in-Place Concrete."

1. Install abrasive nosings with anchors fully embedded in concrete. Center nosings on
tread width.

INSTALLING METAL STAIRS WITH GROUTED BASEPLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of baseplates.

Set steel stair baseplates on wedges, shims, or leveling nuts. After stairs have been positioned
and aligned, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off
flush with edge of bearing plate before packing with grout.

1. Use nonmetallic, nonshrink grout unless otherwise indicated.

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

INSTALLING RAILINGS

Adjust railing systems before anchoring to ensure matching alignment at abutting joints. Space

posts at spacing indicated or, if not indicated, as required by design loads. Plumb posts in each

direction. Secure posts and rail ends to building construction as follows:

1. Anchor posts to steel by welding directly to steel supporting members.

2. Anchor handrail ends to concrete and masonry with steel round flanges welded to rail
ends and anchored with postinstalled anchors and bolts.

Attach handrails to wall with wall brackets. Use type of bracket with predrilled hole for
exposed bolt anchorage. Provide bracket with 1-1/2-inch (38-mm) clearance from inside face of
handrail and finished wall surface. Locate brackets as indicated or, if not indicated, at spacing
required to support structural loads. Secure wall brackets to building construction as required to
comply with performance requirements.

ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

END OF SECTION 055100
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SECTION 061600 - SHEATHING

PART 1 - GENERAL

11

A

1.2

A

B.

SUMMARY

This Section includes the following:

1. Wall sheathing.

2. Sheathing joint-and-penetration treatment.
SUBMITTALS

Product Data: For each type of process and factory-fabricated product. Indicate component
materials and dimensions and include construction and application details.

1. Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated plywood complies with requirements.

LEED Submittals:

1. Credit EQ 4.1: Manufacturers' product data for construction adhesive, including printed
statement of VOC content.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

C.

WOOD PANEL PRODUCTS, GENERAL

Plywood: Either DOC PS 1 or DOC PS 2, unless otherwise indicated.

FIRE-RETARDANT-TREATED PLYWOOD

General: Comply with performance requirements in AWPA C27.

1. Use Exterior type for exterior locations and where indicated.

Kiln-dry material after treatment to a maximum moisture content of 15 percent.

Identify fire-retardant-treated plywood with appropriate classification marking of UL, U.S.

Testing, Timber Products Inspection, or another testing and inspecting agency acceptable to
authorities having jurisdiction.
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WALL SHEATHING

Contractor’s Option: Contractor shall have the option of using either Glass-Mat Gypsum Wall
Sheathing or Fire-Retardant-Treated Plywood. NOTE: wall sheathing selection may affect
substructure members related to open-joint, rainscreen cladding installation (ref Division 7
components).
1. Exterior, Structural Grade, 5/8” thick, fire-retardant-treated plywood sheathing, or;
2. Glass-Mat Gypsum Wall Sheathing: ASTM C 1177/1177M.

a. Type and Thickness: Type X, 5/8 inch (15.9 mm) thick.

FASTENERS

General: Provide fasteners of size and type recommended by manufacturer.

1. For wall and roof sheathing panels, provide fasteners with corrosion-protective coating
having a salt-spray resistance of more than 800 hours according to ASTM B 117.

SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS

Sheathing Tape for Glass-Mat Gypsum Sheathing Board and FRT Plywood: Self-adhering
glass-fiber tape, of type recommended by sheathing and tape manufacturers.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION, GENERAL
Securely attach to substrate by fastening as indicated, complying with the following:

NES NER-272 for power-driven fasteners.

Table 2304.9.1, "Fastening Schedule,” in ICC's "International Building Code."

Table 2305.2, "Fastening Schedule,” in BOCA's "BOCA National Building Code."

Table 2306.1, "Fastening Schedule," in SBCCI's "Standard Building Code."

Table R602.3(1), "Fastener Schedule for Structural Members,” and Table R602.3(2),
"Alternate Attachments,” in ICC's "International Residential Code for One- and Two-
Family Dwellings."

6. Table 602.3(1), "Fastener Schedule for Structural Members,” and Table 602.3(2),
"Alternate Attachments,” in ICC's "International One- and Two-Family Dwelling Code."

agrwdE

Coordinate sheathing installation with flashing and joint-sealant installation so these materials
are installed in sequence and manner that exclude exterior moisture.

Do not bridge building expansion joints; cut and space edges of panels to match spacing of
structural support elements.
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3.2 WOOD STRUCTURAL PANEL INSTALLATION

A.  General: Comply with applicable recommendations in APA Form No. E30K,
"APA Design/Construction Guide: Residential & Commercial."”

1. Comply with "Code Plus" installation provisions in guide referenced in paragraph above.
B.  Fastening Methods: Fasten panels as indicated below:
1. Wall and Roof Sheathing:
a. Screw to cold-formed metal framing.
33 GYPSUM SHEATHING INSTALLATION
A.  Comply with GA-253 and with manufacturer's written instructions.
1. Fasten gypsum sheathing to cold-formed metal framing with screws.
2. Install boards with a % inch gap where non-load-bearing construction abuts structural
elements.
34 SHEATHING JOINT-AND-PENETRATION TREATMENT
A.  Seal sheathing joints according to sheathing manufacturer's written instructions.
1. Apply glass-fiber sheathing tape to board joints, and apply and trowel silicone emulsion

sealant to embed tape in sealant. Apply sealant to exposed fasteners. Seal other
penetrations and openings.

END OF SECTION 061600
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SECTION 071113 - BITUMINOUS DAMPPROOFING

PART 1 - GENERAL

11 SUMMARY
A.  This Section includes the following:

1. Cold-applied, cut-back asphalt dampproofing.
2. Cold-applied, emulsified-asphalt dampproofing.

B.  See Division 01 Section "Sustainable Design Requirements" for additional LEED requirements.

1.2 SUBMITTALS

A.  Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING

A. Auvailable Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ChemMasters Corp.

Degussa Building Systems; Sonneborn Brand Products.
Gardner Gibson, Inc.

Henry Company.

Karnak Corporation.

Koppers Inc.

Malarkey Roofing Products.

Meadows, W. R., Inc.

Tamms Industries, Inc.

WoNoO~WNE

B.  Trowel Coats: ASTM D 4586, Type I, Class 1, fibered.
C.  Brush and Spray Coats: ASTM D 4479, Type I, fibered or nonfibered.

D. VOC Content: 2.5 Ib/gal. (300 g/L) or less.

BITUMINOUS DAMPPROOFING 071113-1
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COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

CoNOO~WNE

ChemMasters Corp.

Degussa Building Systems; Sonneborn Brand Products.
Gardner Gibson, Inc.

Henry Company.

Karnak Corporation.

Koppers Inc.

Malarkey Roofing Products.

Meadows, W. R, Inc.

Tamms Industries, Inc.

Trowel Coats: ASTM D 1227, Type Il, Class 1.

Fibered Brush and Spray Coats: ASTM D 1227, Type Il, Class 1.

Brush and Spray Coats: ASTM D 1227, Type Ill, Class 1.

VOC Content: 0.25 Ib/gal. (30 g/L) or less.

PROTECTION COURSE

Contractor’s Option: Provide one of the following:

1.

Protection Course, Asphalt-Board Type: ASTM D 6506, premolded, 1/8-inch- (3-mm-)
thick, multi-ply, semirigid board consisting of a mineral-stabilized asphalt core
sandwiched between layers of asphalt-saturated felt, and faced on 1 side with
polyethylene film.

Protection Course: Fan folded, with a core of extruded-polystyrene board insulation
faced on one side(s) with plastic film, nominal thickness 1/4 inch (6 mm), with
compressive strength of not less than 8 psi (55 kPa) per ASTM D 1621, and maximum
water absorption by volume of 0.6 percent per ASTM C 272.

Protection Course: Unfaced, fan-folded, extruded-polystyrene board insulation, nominal
thickness 1/4 inch (6 mm) with compressive strength of not less than 8 psi (55 kPa) per
ASTM D 1621.

MISCELLANEOUS MATERIALS

Cut-Back Asphalt Primer: ASTM D 41.

Emulsified-Asphalt Primer: ASTM D 1227, Type lll, Class 1, except diluted with water as
recommended by manufacturer.

Asphalt-Coated Glass Fabric: ASTM D 1668, Type I.

BITUMINOUS DAMPPROOFING 071113-2



Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

PREPARATION

Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and
apply bond breakers if any, as recommended by prime material manufacturer.

APPLICATION, GENERAL

Comply with manufacturer's written recommendations unless more stringent requirements are
indicated or required by Project conditions to ensure satisfactory performance of dampproofing.

Apply dampproofing to footings and foundation walls where opposite side of wall faces
building interior.

1. Apply from finished-grade line to top of footing, extend over top of footing, and down a
minimum of 6 inches (150 mm) over outside face of footing.

2. Extend 12 inches (300 mm) onto intersecting walls and footings, but do not extend onto
surfaces exposed to view when Project is completed.

3. Install flashings and corner protection stripping at internal and external corners, changes
in plane, construction joints, cracks, and where shown as "reinforced," by embedding an
8-inch- (200-mm-) wide strip of asphalt-coated glass fabric in a heavy coat of
dampproofing. Dampproofing coat for embedding fabric is in addition to other coats
required.

COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING

On Concrete Foundations: Apply 2 brush or spray coats at not less than 1.25 gal./100 sq. ft.
(0.5 L/sg. m) for first coat and 1 gal./100 sq. ft. (0.4 L/sg. m) for second coat, or 1 trowel coat at
not less than 4 gal./100 sq. ft. (1.6 L/sq. m).

On Unparged Masonry Foundation Walls: Apply primer and 1 trowel coat at not less than 4
gal./100 sq. ft. (1.6 L/sg. m).

On Unexposed Face of Concrete Retaining Walls: Apply 1 brush or spray coat at not less than
1.25 gal./100 sq. ft. (0.5 L/sg. m).

COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

On Concrete Foundations: Apply 2 brush or spray coats at not less than 1.5 gal./100 sq. ft. (0.6
L/sg. m) for first coat and 1 gal./100 sq. ft. (0.4 L/sq. m) for second coat, 1 fibered brush or
spray coat at not less than 3 gal./100 sq. ft. (1.2 L/sg. m), or 1 trowel coat at not less than 4
gal./100 sq. ft. (1.6 L/sg. m).
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B.  On Unparged Masonry Foundation Walls: Apply primer and 1 trowel coat at not less than 5
gal./100 sq. ft. (2 L/sg. m).

C.  On Unexposed Face of Concrete Retaining Walls: Apply 1 brush or spray coat at not less than

1.25 gal./100 sq. ft. (0.5 L/sq. m).
35 INSTALLATION OF PROTECTION COURSE

A.  Where indicated, install protection course over completed-and-cured dampproofing. Comply
with dampproofing material manufacturer's written recommendations for attaching protection
course.
1. Support protection course with spot application of adhesive of type recommended by

protection board manufacturer over cured coating.

2. Install protection course on same day of installation of dampproofing (while coating is
tacky) to ensure adhesion.

END OF SECTION 071113
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SECTION 072100 - THERMAL INSULATION

PART 1 - GENERAL

11 SUMMARY

A.  This Section includes the following:

Perimeter wall insulation (supporting backfill).

Perimeter insulation under slabs-on-grade.

Concealed building insulation.

Stone fiber board insulation at cavity walls (rainscreen assemblies).
Self-supported, spray-applied cellulosic insulation.

Vapor retarders.

Sound attenuation insulation.

NookrwdE

B. NOTE: Refer to Section 072140 Spray Foam Insulation for requirements related to using
closed-cell spray-applied foam insulation. Provide price for using spray foam insulation in lieu
of batt / blanket insulation as specified in this section.

1.2 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Samples for Verification: Full-size units for each type of exposed insulation indicated.

C. LEED Submittals:

1. Credit MR4.1and MR 4.2: Product Data indicating percentages by weight of
postconsumer and preconsumer recycled content for products having recycled content.

a. Include statement indicating costs for each product having recycled content.
D.  Product test reports.

E. Research/Evaluation Reports: For foam-plastic insulation.

13 QUALITY ASSURANCE

A.  Fire-Test-Response Characteristics: Provide insulation and related materials with the fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84
for surface-burning characteristics, by UL or another testing and inspecting agency acceptable
to authorities having jurisdiction. Identify materials with appropriate markings of applicable
testing and inspecting agency.
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PART 2 - PRODUCTS

2.1

2.2

2.3

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products
specified.

3. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

4, Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

FOAM-PLASTIC BOARD INSULATION

Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.60 Ib/cu. ft. (26 kg/cu. m),
with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:

1. Manufacturers:

a DiversiFoam Products.
b. Dow Chemical Company.
c
d

Owens Corning.
Pactiv Building Products Division.

SLAG-WOOL-FIBER/ROCK-WOOL-FIBER BOARD INSULATION

Manufacturers:

1. Roxul, Inc; CavityRock MD
2. Fibrex Insulations Inc.

3. Owens Corning.

4, Thermafiber.

Unfaced, Slag-Wool-Fiber/Rock-Wool-Fiber Board Insulation: Non-combustible, lightweight,
water repellent, rigid insulation board with rigid upper surface to ASTM C612 Type IVB.

1. Fiber Color: black facing where exposed at open-joint rainscreen assemblies.
Board insulation for exterior cavity wall: To ASTM C612 Type IVB.

1. Fire performance:
a. Non-combustibility: To ASTM E136.
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b. Maximum use temperature: 1200 °F.
C. Surface Burning Characteristics: To ASTM E84.
1) Flame spread: 0.
2)  Smoke developed: 0.
2. Thermal resistance (R value/1 inch at 75 °F: 4.2 h ft* °F/Btu to ASTM C518.
3. Recycled content: 40% minimum.

Non-combustible, lightweight, water repellent, rigid insulation board with rigid upper surface to
ASTM C612 Type IVB.

1. Size: 16 x 48 inches (or as applicable for wall assembly).

2. Thickness: and weight: 1 inch.

3. Density: Inner layer: 4.4 lb/ft* to ASTM C612.

4. Basis of Design: ROXUL INC., CAVITYROCK®MD with black mat facing.

GLASS-FIBER BLANKET INSULATION
Manufacturers:

CertainTeed Corporation.
Guardian Fiberglass, Inc.
Johns Manville.

Knauf Fiber Glass.
Owens Corning.

agkrwdE

Unfaced, Glass-Fiber Blanket Insulation: ASTM C 665, Type | (blankets without membrane
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25
and 50, respectively; passing ASTM E 136 for combustion characteristics.

Where glass-fiber blanket insulation is indicated by the following thicknesses, provide blankets
in batt or roll form with thermal resistances indicated:

1. 3-1/2 inches (89 mm) thick with a thermal resistance of 13 deg F x h x sq. ft./Btu at 75
deg F (2.3 K x sg. m/W at 24 deg C).

2. 5-1/2 inches (140 mm) thick with a thermal resistance of 21 deg F x h x sq. ft./Btu at 75
deg F (3.7 K x sq. m/W at 24 deg C).

SPRAY-APPLIED CELLULOSIC INSULATION

Self-Supported, Spray-Applied Cellulosic Insulation:  ASTM C 1149, Type Il (materials
containing a dry adhesive activated by water during installation; intended only for enclosed or
covered applications), chemically treated for flame-resistance, processing, and handling
characteristics.
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VAPOR RETARDERS

Polyethylene Vapor Retarders: ASTM D 4397, 6 mils (0.15 mm) thick, with maximum
permeance rating of 0.13 perm (7.5 ng/Pa x s X sq. m).

Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder
manufacturer for sealing joints and penetrations in vapor retarder.

Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with fender washers.

Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer and with
demonstrated capability to bond vapor retarders securely to substrates indicated.

INSULATION FASTENERS

Adhesively Attached, Spindle-Type Anchors: Plate or angle formed from perforated galvanized
carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2 inches (50 mm) square, welded to
projecting copper-coated steel spindle 0.105 inch (2.67 mm) in diameter and of length capable
of holding insulation of thickness indicated securely in position with 1-1/2-inch- (38-mm-)
square or diameter self-locking washers complying with the following requirements:

1. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm)
thick galvanized steel sheet, with beveled edge for increased stiffness.

Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to
substrates indicated without damaging insulation, fasteners, and substrates.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
application indicated.

Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any
time to ice, rain, and snow.

Extend insulation in thickness indicated to envelop entire area to be insulated. Cut and fit
tightly around obstructions and fill voids with insulation. Remove projections that interfere
with placement.

Water-Piping Coordination: If water piping is located within insulated exterior walls,
coordinate location of piping to ensure that it is placed on warm side of insulation and insulation
encapsulates piping.
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For preformed insulating units, provide sizes to fit applications indicated and selected from
manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units
to produce thickness indicated unless multiple layers are otherwise shown or required to make
up total thickness.

INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION

On vertical surfaces, set insulation units in adhesive applied according to manufacturer's written
instructions. Use adhesive recommended by insulation manufacturer.

1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior
grade line.

On horizontal surfaces, loosely lay insulation units according to manufacturer's written
instructions. Stagger end joints and tightly abut insulation units.

Protect below-grade insulation on vertical surfaces from damage during backfilling by applying
protection course with joints butted. Set in adhesive according to insulation manufacturer's
written instructions.

Protect top surface of horizontal insulation from damage during concrete work by applying
protection course with joints butted.

INSTALLATION OF CAVITY-WALL INSULATION (OPEN-JOINT RAINSCREEN
ASSEMBLY)

Follow manufacturer’s recommendations for installation within rainscreen wall assembly.
Coordinate closely with panel layout, panel ties / substructure and with vapor permeable air
barrier.

1. NOTE: If product used is other than a black mat-faced material, a black vapor permeable
air barrier may be used to cover the exposed face of mineral rock-wool-fiber board
insulation. Coordinate closely with Section 072727 Self-Adhered Air Barrier and
072570 Water Resistive Membrane.

INSTALLATION OF GENERAL BUILDING INSULATION

Apply insulation units to substrates by method indicated, complying with manufacturer's written
instructions. If no specific method is indicated, bond units to substrate with adhesive or use
mechanical anchorage to provide permanent placement and support of units.

Install mineral-fiber insulation in cavities formed by framing members according to the
following requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members. If
more than one length is required to fill cavity, provide lengths that will produce a snug fit
between ends.
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2. Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.

3. Mechanically fasten insulation per manufacturer’s recommendation.

4. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures.

Install board insulation on concrete substrates by adhesively attached, spindle-type insulation
anchors as follows:

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive
according to anchor manufacturer's written instructions. Space anchors according to
insulation manufacturer's written instructions for insulation type, thickness, and
application indicated.

2. Apply insulation standoffs to each spindle to create cavity width indicated between
concrete substrate and insulation.

3. After adhesive has dried, install board insulation by pressing insulation into position over
spindles and securing it tightly in place with insulation-retaining washers, taking care not
to compress insulation below indicated thickness.

4, Where insulation will not be covered by other building materials, apply capped washers
to tips of spindles.

Apply self-supported, spray-applied cellulosic insulation according to manufacturer's written
instructions. Do not apply insulation until installation of pipes, ducts, conduits, wiring, and
electrical outlets in walls is completed and windows, electrical boxes, and other items not
indicated to receive insulation are masked. After insulation is applied, make it flush with face
of studs by using method recommended by insulation manufacturer.

Use spray-applied expanding closed-cell insulation to fill voids, gaps and spaces at framing
members, window joints, etc.

INSTALLATION OF VAPOR RETARDERS

General: Extend vapor retarder to extremities of areas to be protected from vapor transmission.

Secure in place with adhesives or other anchorage system as indicated. Extend vapor retarder to

cover miscellaneous voids in insulated substrates, including those filled with loose-fiber

insulation.

1. NOTE: Vapor retarders are used only at areas scheduled to receive unfaced fiberglass
batt insulation.

Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.
Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall
openings; and at lap joints. Space fasteners 16 inches (400 mm) o.c.

Before installing vapor retarder, apply urethane sealant to flanges of metal framing including
runner tracks, metal studs, and framing around door and window openings. Seal overlapping
joints in vapor retarders with vapor-retarder tape according to vapor-retarder manufacturer's
written instructions. Seal butt joints with vapor-retarder tape. Locate all joints over framing
members or other solid substrates.

THERMAL INSULATION 072100 - 6



Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

D.  Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners
as recommended by vapor-retarder manufacturer.

E.  Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and
vapor retarder.

F. Repair tears or punctures in vapor retarders immediately before concealment by other work.
Cover with vapor-retarder tape or another layer of vapor retarder.

END OF SECTION 072100
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SECTION 072140 - SPRAY FOAM INSULATION

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Closed Cell Spray Foam Insulation.
1.2 RELATED SECTIONS

A. Section 072100 — Thermal Insulation
1.3 REFERENCES

A. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission
Properties by Means of the Heat Flow Meter Apparatus.

B. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and
Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.

C. ASTM C 1338 - Standard Test Method for Determining Fungi Resistance of
Insulation Materials and Facings.

D. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.

E. ASTM E 96 - Standard Test Methods for Water Vapor Transmission of Materials.

F. ASTM E 283 - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen.

G. ASTM D 1621 - Standard Test Method for Compressive Properties of Rigid Cellular
Plastics.

H. ASTM D 1622 - Standard Test Method for Apparent Density of Rigid Cellular
Plastics.

l. ASTM D 1623 - Standard Test Method for Tensile and Tensile Adhesion Properties
of Rigid Cellular Plastics.

J. ASTM D 2126 - Standard Test Method for Response of Rigid Cellular Plastics to
Thermal and Humid Aging.

K. ASTM D 2842 - Standard Test Method for Water Absorption of Rigid Cellular
Plastics.

14 PERFORMANCE REQUIREMENTS

A. Conform to applicable code for flame and smoke, concealment, and over coat
requirements.

1.5 SUBMITTALS

SPRAY FOAM INSULATOIN 072140-1
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A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
B. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: Manufacturer with a minimum of ten years experience
manufacturing products in this section shall provide all products listed.

B. Installer Qualifications: Products listed in this section shall be installed by a single
organization with at least five years experience successfully installing insulation on
projects of similar type and scope as specified in this section.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in manufacturer's unopened packaging bearing the brand
name and manufacturer's identification until ready for installation.

B. Storage: Store materials in dry locations with adequate ventilation, protected from
freezing rain, direct sunlight and excess heat and in such a manner to permit easy
access for inspection and handling. Store at temperature between 55 and 80
degrees F (12.7 to 26.6 degrees C).

C. Handling: Handle materials to avoid damage.
1.8 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within
limits recommended by manufacturer for optimum results. Do not install products
under environmental conditions outside manufacturer's absolute limits.

B. Do not apply insulation when substrate temperatures are under 40 degrees F (4.4
degrees C) prior to installation.

C. Surfaces must be dry prior to application of spray foam. Excess humidity may cause
poor adhesion, and result in product failure.

D. To avoid overspray, product should not be applied when conditions are windy.
PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Basis of Design: CertainTeed Corp., Insulation Group, which is located at: 750 E.
Swedesford Rd. P. O. Box 860 ; Valley Forge, PA 19482-0860; Toll Free Tel: 800-
233-8990; Fax: 610-341-7940; Email: request info; Web:
certainteed.com/CertainTeed/Pro/Design+Professional/lnsulation

B. Requests for substitutions will be considered.

2.2 SPRAY FOAM INSULATION
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A. Insulation: HFC-blown type Closed Cell Foam: CertainTeed CertaSpray Closed Cell
Foam is a medium-density, MDI-based polyurethane thermoset rigid foam. When
CertaSpray A-side closed cell is mixed with CertaSpray B-side closed cell under
pressure in a 1:1 volumetric ratio, they react and expand into a medium-density
closed cell foam with an in-place core density of 1.9- 2.2 pcf:

1. Physical and Mechanical Properties:
a. Core Density: 1.9-2.4 pcf when tested in accordance with ASTM D
1622.
b. Thermal Resistance (aged): 5.8 less than or equal to 2-1/2 inches / 6.4

when greater than 2-1/2 inches when tested in accordance with ASTM
C 518 at 75 degrees F, (h-ft2- degrees F)/Btu.

C. Closed Cell Content: 88-95 percent when tested in accordance with
ASTM D 2842.
d. Compressive Strength: Greater than 25 psi when tested in accordance

with ASTM D 1621.
e. Tensile Strength: 23 psi when tested in accordance with ASTM D 1623.

f. Water Absorption: Less than 2 percent by volume when tested in
accordance with ASTM D 2842.

g. Dimensional Stability: Less than 9 percent by volume when tested in
accordance with ASTM D 2126 at 75 degrees F/95 percent RH, 28
Day.

h. Water Vapor Transmission: 1.3 perm/inch when tested in accordance

with ASTM E 96.

i. Air Permeability: 0.013 when tested in accordance with ASTM E 283 at
1 inch thickness, L/s/m2.

J- Fungi Resistance: Pass, with no growth when tested in accordance
with ASTM C 1338.

2. Fire performance
a. Flame Spread: Less than 25 when tested in accordance with ASTM E
84.
b. Smoke: Less than 450 when tested in accordance with ASTM E 84.
3. Thermal Performance (aged): Tested in accordance with ASTM C 518 and/or

ASTM C 177 at 75 degrees F (24 degrees C) mean temperature.
a. Thickness 3 inches (76 mm), R-Value 19.2 (h-ft2-degreesF)/Btu (3.4
(m2-degreesC)/W).

PART 3 EXECUTION
3.1 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
B. Verify that all exterior and interior wall, partition, and floor/ceiling assembly
construction has been completed to the point where the insulation may correctly be

installed.

C. Verify that substrate and cavities are dry and free of any foreign material that will
impede application.

D. Verify that mechanical and electrical services in ceilings, walls and floors have been
installed and tested and, if appropriate, verify that adjacent materials are dry and
ready to receive insulation.

E. If substrate preparation is the responsibility of another installer, notify Architect of
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unsatisfactory preparation before proceeding.

3.2 PREPARATION

A.

B.

C.

Clean surfaces thoroughly prior to installation.

Prepare surfaces using the methods recommended by the manufacturer for
achieving the best result for the substrate under the project conditions.

Mask and protect adjacent surfaces from overspray or dusting.

3.3 INSTALLATION

A.

L.

Install in accordance with manufacturer's instructions. Product must be installed
according to local code, and must be applied by a qualified applicator.

Apply insulation by spray method, to uniform monolithic density without voids.

Apply to minimum cured thickness as indicated on the Drawings or as scheduled at
the end of this Section.

Apply to minimum cured thickness of 3 inches.

1. 3-inch thick application to be provided at all exterior wall assemblies including
new wall construction and furred out existing wall construction.

Apply to achieve minimum thermal resistance R-Value of 19.

Apply insulation to seal voids at truss ends to prevent wind scouring of ceiling
insulation.

Seal plumbing stacks, electrical wiring and other penetrations into attic to control air
leakage.

Apply insulation to fill voids around doors and windows. Apply insulation to fill voids
around accessible service and equipment penetrations.

Do not install spray foam insulation in areas where it will be in contact with
equipment or materials with operating temperatures of 180 degrees F (82 degrees
C) or greater.

Apply insulation in unvented roof spaces and cathedral ceiling areas.

Apply insulation as recommended by manufacturer to provide airtight construction in
accordance with Energy Star Program criteria. Apply sealant to joints between
structural assemblies as specified in Division 7.

Patch damaged areas.

3.4 FIELD QUALITY CONTROL

A.

Inspection will include verification of insulation and density.

3.5 PROTECTION

A.

SPRAY FOAM INSULATOIN

Protect installed products until completion of project.
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B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 072570 - WATER-RESISTIVE MEMBRANE

PART 1 - GENERAL

11

A

1.2

13

14

15

SECTION INCLUDES

Water resistive, vapor permeable membrane.

1. NOTE: Product used where Self-Adhered Air Barrier (Section 072727) is not permitted
due to the orange-faced material being exposed to view. Refer to Wall Types and
Drawings.

RELATED REQUIREMENTS
Division 06 Section ""Sheathing™ for exterior wall sheathing substrate for weather barrier.

Division 07 Section "Metal Plate Wall Panels" and “Wood Veneer-Faced Composite Exterior
Cladding” for rainscreen (ventilated facade) cladding assembly over weather barrier.

SYSTEM DESCRIPTION

Black-faced vapor permeable membrane sheet providing water-resistive barrier behind

rainscreen cladding specified in another section.

1. Product may be mechanically fastened or self-adhering.

2. NOTE: Product used where Self-Adhered Air Barrier (Section 072727) is not permitted
due to the orange-faced material being exposed to view. Contractor has the option of
utilizing black-faced product specified in this section for the entire project.

REFERENCE STANDARDS

American Association of Textile Chemists and Colorists (AATCC):
1. AATCC 127 - Test Method for Water Resistance: Hydrostatic Pressure Test.

ASTM International (ASTM):

ASTM D 882 - Test Method for Tensile Properties of Thin Plastic Sheeting.

ASTM E 84 - Test Method for Surface Burning Characteristics of Building Materials
ASTM E 96/E 96M - Test Methods for Water Vapor Transmission of Materials

ASTM E 283 - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen

5. ASTM E 2178 - Standard Test Method For Air Permeance of Building Materials

el N

International Code Council Evaluation Service, Inc. (ICC-ES):
1. ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers.

QUALITY ASSURANCE

072570 WATER-RESISTIVE MEMBRANE 072570 - 1
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Single Source: Provide water-resistive, vapor-permeable membrane and accessories that are
products of, or recommended for use, by a single manufacturer.

Manufacturer Qualifications: Approved manufacturer of products listed in this Section with
minimum 5 years experience in manufacture of similar products in successful use in similar
applications.
1. Approval of Comparable Products: Submit the following in accordance with project
substitution requirements, within time allowed for substitution review:
a. Product data, including certified independent test data indicating compliance with
requirements.
b. Samples of each component.
C. Sample warranty.

ADMINISTRATIVE REQUIREMENTS

Preinstallation Meeting: Conduct preinstallation meeting at site attended by Installer, affected
trade contractors, and inspector. Invite Owner and Architect.

1. Coordinate substrate installation in relation to requirements for membrane.

2. Coordinate window, door, and other openings and penetrations of membrane.

ACTION SUBMITTALS
Product Data: Manufacturer’s data sheets for specified products. Include data indicating
compliance with requirements of this Section.

1. Provide manufacturer's standard installation instructions and details for membrane.

Samples: Submit samples of the following:
1. Membrane sheet, minimum 10 by 10 inches (254 by 254 mm).

INFORMATIONAL SUBMITTALS

Evaluation Report: For membrane, from ICC-ES.

Manufacturer's warranty: Submit sample warranty.

WARRANTY

Special Manufacturer’s Warranty: On manufacturer’s standard form, in which manufacturer

agrees to provide replacement material for water-resistive barrier installed in accordance with
manufacturer's instructions that fails due to material defects for the life of the building.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURER AND PRODUCT

Basis of Design: VaproShield, WallShield Water-Resistive Barrier, a zero VOC mechanically
attached vapor permeable water-resistive sheet membrane consisting of multiple layers of UV
stabilized spun-bonded polypropylene having the following properties:
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Color: Black with allowable UV exposure for 270 days

Water Vapor Permeance tested to ASTM E 96 Method B: 212 perms (12180ng/Pa.s.m?)
Water Resistance tested to AATCC 127, 550 mm hydrostatic head for 5 hours: No
leakage

Tensile Strength tested to ASTM D 882: 25 Ibf/inch (43.8 N/mm), machine direction; 20
Ibf/inch (35.0 N/mm), cross-machine direction

Surface Burning Characteristics tested to ASTM E 84: Class A, Flame-spread index of
less than 25, Smoke-development index of less than 450

Application Temperature: No temperature restrictions

Allowable UV Exposure Time: 270 days

Physical Dimensions: 0.020 inches (0.51 mm) thick, 59 inches (1.5 m) wide and 5 oz per
sg. yd. (175 g/sg. m.)

Alternative Products / Manufacturers:

1.
2.

3.
4.

VaproShield, Reveal Shield

Commercial Innovations, Inc., “WeatherGuard RS™ is an acceptable product, if available
in black.

Cosella-Dorken; Delta Fassade S

Other manufacturers / products will be considered provided the product illustrates the
performance criteria outlined above.

RAINSCREEN ACCESSORIES

General: Provide manufacturer's rainscreen design components and flashing elements for a
complete, weather-tight, ventilated wall installation.

Fasteners:

1.

2.

Water-resistive sheet membrane fasteners shall be corrosion-resistant or stainless steel
screws with preformed head caps.

Screw head caps for water-resistive sheet membrane shall be VVaproCaps by VaproShield
(or similar product) a 1% inch diameter preformed head caps with a center throat hole
that seals the membrane at the fastener penetration, specifically designed and tested to
withstand wind loads and protect against water intrusion at screw penetrations.

Flashing and Lap Tapes: Self-adhering single- and double- sided adhesive flashing, lap, and
transition tapes, as recommended by manufacturer for application.

1.

2.
3.
4.

Single-Sided Tape: 20 mil by 3 inch (76 mm) wide lap and edge tape.

Double-Sided Tape: 30 mil by 1 inch (25 mm) wide lap tape.

Black Tape: 35 mil by 4 inch (102 mm) wide exposed open joint tape.

Aluminized Tape: 20 mil by 4.5 inch (114 mm) and 9 inch (229 mm), UV stable,
moisture-resistant, and self-priming flashing and transition tape.

Sill Pan: Extruded PVC, with integral slope, preformed corner dams, and window unit spacer
supports, configured to drain moisture from window unit base to exterior. Coordinate selection
of sill pan depth with window unit frame size.

072570 WATER-RESISTIVE MEMBRANE 072570 - 3
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Fasteners: Manufacturer's recommended corrosion-resistant, cap-headed steel or stainless steel
nails, staples, or screws used in conjunction with manufacturer's spray adhesive, as appropriate
for substrate.

Sealants: Type recommended by manufacturer for application, meeting requirements of
Division 07 Section "Joint Sealants."”

PART 3 - EXECUTION

3.1

A

3.2

A

3.3

A

B.

C.

D.

INSPECTION

Examine substrate with Installer present for compliance with requirements and other conditions
that would adversely affect installation or performance of membrane. Correct deficient
conditions prior to proceeding with membrane installation.

SUBSTRATE PREPARATION

Clean and prepare substrate according to manufacturer's written recommendations. Provide
clean and dry substrate for breathable membrane application.

MEMBRANE INSTALLATION

General: Install membrane in accordance with manufacturer’s instructions over exterior
sheathing. Secure membrane to substrate and prevent damage prior to installation of cladding.

Window Openings
1. Secure prefabricated sill pan and membrane corners at sill of opening.

2. Install lap strip of membrane across sill and secure with tape or mechanical fasteners,
leaving bottom of lap strip free to overlap membrane minimum of 6 inches (150 mm).
3. Install lap strip membrane around jambs, extending along wall surface a minimum of 9

inches (230 mm).

4, Secure prefabricated membrane corners at head of opening.

5 Install lap strip of membrane across head of opening, extending horizontally beyond
corners minimum of 6 inches (150 mm).

Door Openings

1. Install membrane lap strip around jambs, extending along wall surface a minimum of 9
inches (230 mm).

2. Secure prefabricated membrane corners at head of opening.

3. Install lap strip of membrane across head of opening, extending horizontally beyond
corners minimum of 6 inches (150 mm).

Water-Resistive Membrane

1. Begin membrane installation at bottom of wall, mechanically fastening membrane at
bottom and top at 24 inches (600 mm) o.c. Seal bottom edge of membrane to substrate in
continuous bead of non-skinning butyl sealant or butyl tape.

2. Install membrane at overlapped lap strips and penetration skirts. Overlap at vertical laps
minimum of 6 inches (150 mm) with taped joints or 12 inches (300 mm) without tape.

072570 WATER-RESISTIVE MEMBRANE 072570 - 4
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Overlap at horizontal laps minimum of 6 inches (150 mm). Insert membrane under
bottom edge of lap strips and penetration skirts; do not tape bottom edge of skirts and lap
strips.

Extend membrane 6 inches (150 mm) over corners.

Shingle subsequent courses of membrane. Do not place vertical laps above openings.

Use additional mechanical fasteners in field of sheet and tape joints if membrane will be
left exposed prior to installation of cladding.

akrw

3.4 PROTECTING AND CLEANING

A. Protect installed membrane from damage due to construction activities, high wind conditions,
and extended exposure to weather.

B.  Inspect exposed membrane prior to installation of cladding. Remove and replace membrane
materials that have been damaged. Patch damaged areas as recommended by manufacturer.

END OF SECTION
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS

PART 1 - GENERAL

11

A.

1.2

A

13

A

B.

C.

D.

14

A

B.

SUMMARY

This Section includes the following:

1. Fluid-applied membrane air barrier, vapor permeable.

PERFORMANCE REQUIREMENTS

General: Air barrier shall be capable of performing as a continuous vapor-permeable air barrier.
Air barrier assemblies shall be capable of accommodating substrate movement and of sealing
substrate expansion and control joints, construction material changes, and transitions at
perimeter conditions without deterioration and air leakage exceeding specified limits.
SUBMITTALS

Product Data: For each type of product indicated

Product certificates.

Qualification data.

Product test reports.

QUALITY ASSURANCE

Applicator Qualifications: A firm experienced in applying air barrier materials similar in
material, design, and extent to those indicated for this Project, whose work has resulted in
applications with a record of successful in-service performance.

Preinstallation Conference: Conduct conference at Project site.

PART 2 - PRODUCTS

A

Fluid-Applied, Vapor-Permeable Membrane Air Barrier: Elastomeric, modified bituminous or
synthetic polymer membrane.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

a. Elastomeric, Modified Bituminous Membrane:

FLUID-APPLIED MEMBRANE AIR BARRIERS 072726 - 1
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1) Henry Company; Air-Bloc 07.
2) Dupont Tyvek Fluid Applied WB

b. Synthetic Polymer Membrane:

1) Henry Company; Air-Bloc 31 or 33.
2) Dupont Tyvek Fluid Applied WB
3)  Tremco ExoAir 220

2. Physical and Performance Properties:

a. Membrane Air Permeance: Not to exceed 0.004 cfm/ sq. ft. of surface area at
1.57-Ibf/sq. ft. (0.02 L/s x sg. m of surface area at 75-Pa) pressure difference;
ASTM E 2178.

b. Membrane Vapor Permeance: Not less than 4 perms (243 ng/Pa x s X sg. m);
ASTM E 96.

3. Fluid-applied air barrier must be black where exposed to view (at areas scheduled to
receive open joint rainscreen cladding), OR the CMU / concrete substrate can be painted
black.

AUXILIARY MATERIALS

General: Auxiliary materials recommended by air barrier manufacturer for intended use and
compatible with air barrier membrane. Liquid-type auxiliary materials shall comply with VOC
limits of authorities having jurisdiction.

Primer: Liquid primer recommended for substrate by manufacturer of air barrier material.

Joint Reinforcing Strip: Air barrier manufacturer's glass-fiber-mesh tape.

Substrate Patching Membrane: Manufacturer's standard trowel-grade substrate filler.
Adhesive-Coated Transition Strip: Vapor-permeable, 17-mil- (0.43-mm-) thick, self-adhering

strip consisting of an adhesive coating over a permeable laminate with a permeance of 37 perms
(2145 ng/Pa x s X sg. m).

PART 3 - EXECUTION

3.1

A.

B.

JOINT TREATMENT

Concrete and Masonry: Prepare, treat, rout, and fill joints and cracks in substrate according to
ASTM C 1193 and air barrier manufacturer's written instructions.

Gypsum Sheathing: Fill joints greater than 1/4 inch (6 mm) with sealant according to
ASTM C 1193 and with air barrier manufacturer's written instructions. Apply first layer of fluid
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air barrier membrane at joints. Tape joints with joint reinforcing strip after first layer is dry.
Apply a second layer of fluid air barrier membrane over joint reinforcing strip.

TRANSITION STRIP INSTALLATION

Install strips, transition strips, and auxiliary materials according to air barrier manufacturer's
written instructions to form a seal with adjacent construction and maintain a continuous air
barrier.

Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be
covered by air barrier sheet in same day. Reprime areas exposed for more than 24 hours.

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to
achieve required bond, with adequate drying time between coats.

Connect and seal exterior wall air barrier membrane continuously to roofing membrane air
barrier, concrete below-grade structures, floor-to floor construction, exterior glazing and
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door
framing, and other construction used in exterior wall openings, using accessory materials.

At end of each working day, seal top edge of strips and transition strips to substrate with
termination mastic.

Apply joint sealants forming part of air barrier assembly within manufacturer's recommended
application temperature ranges. Consult manufacturer when sealant cannot be applied within
these temperature ranges.

Wall Openings: Prime concealed perimeter frame surfaces of windows, curtain walls,
storefronts, and doors. Apply applicable transition strips so that a minimum of 3 inches (75
mm) of coverage is achieved over both substrates. Maintain 3 inches (75 mm) of full contact
over firm bearing to perimeter frames with not less than 1 inch (25 mm) of full contact.

Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and
miscellaneous penetrations of air barrier membrane with foam sealant.

Seal strips and transition strips around masonry reinforcing or ties and penetrations with
termination mastic.

Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by
metal counterflashings or ending in reglets with termination mastic.

Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and
flatten fishmouths and blisters. Patch with transition strips extending 6 inches (150 mm)
beyond repaired areas in strip direction.

FLUID-APPLIED MEMBRANE AIR BARRIERS 072726 - 3
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AIR BARRIER MEMBRANE INSTALLATION

Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.
Provide clean, dust-free, and dry substrate for air barrier application.

Apply air barrier membrane to form a seal with strips and transition strips and to achieve a
continuous air barrier according to air barrier manufacturer's written instructions.

Apply air barrier membrane within manufacturer's recommended application temperature
ranges.

Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be
covered by air barrier sheet in same day. Reprime areas exposed for more than 24 hours.

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to
achieve required bond, with adequate drying time between coats.

Apply a continuous unbroken air barrier to substrates according to the following minimum

thickness. Apply membrane in full contact around protrusions such as masonry ties.

1. Vapor-Permeable Membrane Air Barrier: 215-mil (5.5-mm) wet film thickness or 47-mil
(1.2-mm) minimum dry film thickness.

Apply transition strips according to air barrier manufacturer's written instructions.

Do not cover air barrier until it has been observed by Architect.

Correct deficiencies in or remove air barrier that does not comply with requirements; repair

substrates and reapply air barrier components.

FIELD QUALITY CONTROL

Inspections: Air barrier materials and installation are subject to inspection for compliance with
requirements.

Remove and replace deficient air barrier components and retest as specified above.

PROTECTION

Protect air barrier system from damage during application and remainder of construction period,
according to manufacturer's written instructions.

1. Protect air barrier from exposure to UV light and harmful weather exposure as required
by manufacturer. Remove and replace air barrier exposed for more than 60 days.

END OF SECTION 072726
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SECTION 072727 — SELF-ADHERED AIR BARRIER
PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS
A. This Specification shall be read as a whole by all parties concerned. Each Section may contain
more or less the complete Work of any trade. The Contractor is solely responsible to make clear to
the Subcontractors the extent of their Work and coordinate overlapping Work.

1.02 SYSTEM DESCRIPTION
A. Supply labor, materials and equipment for a fully adhered water-resistive vapor permeable air
barrier membrane system.
B. Complete Work as shown on the Drawings and specified herein to bridge gaps and seal the water-
resistive vapor permeable air barrier membrane against air leakage and water intrusion.
Connections of the walls to the roof membrane
Connections of the walls to the foundations
Seismic and expansion joints
Openings and penetrations of window and door frames, store front, curtain wall
Piping, conduit, duct and similar penetrations
Masonry ties, screws, bolts and similar penetrations
All other air leakage pathways in the building envelope
C. Install primary water-resistive vapor permeable air barrier, flashing, battens, and ventilation strip
accessories.

Nook~wdE

1.03 REFERENCE STANDARDS

A. American Association of Textile Chemists and Colorists (AATCC): ATCC 127 - Test Method for
Water Resistance: Hydrostatic Pressure Test.

B. ASTM International (ASTM):
1. ASTM D 882 - Test Method for Tensile Properties of Thin Plastic Sheeting.
2. ASTM E 84 - Test Method for Surface Burning Characteristics of Building Materials.
3. ASTM E 96/E 96M - Test Methods for Water Vapor Transmission of Materials.
4. ASTM E 283 - Standard Test Method for Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
5. ASTM E 2178 - Standard Test Method for Air Permeance of Building Materials.
6. ASTM E 2357 - Standard Test Method for Determining Air Leakage of Air Barrier Assemblies.

C. International Code Council Evaluation Service, Inc. (ICC-ES): ICC-ES AC38 - Acceptance
Criteria for Water-Resistive Barriers.

1.04 SUBMITTALS
A. Submit manufacturers’ current product data sheets, details and installation instructions for the
water-resistive vapor permeable air barrier membrane components and accessories.
B. Submit samples of the following:
Manufacturer's sample warranty
Water-resistive vapor permeable air barrier sheet, minimum 8 by 10 inches (203 by 254 mm)
Components, minimum 12-inch (305-mm) lengths
Membrane flashings
Fasteners, clips, strapping and masonry ties
Sealants

ousrwLNE
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1.05 QUALITY ASSURANCE
A. Single Source: Self-adhered water-resistive vapor permeable air barrier membrane components
and accessories must be obtained as a single-source membrane system to ensure total system
compatibility and integrity.
B. Manufacturer Qualifications
1. Manufacturer of specified products listed in this Section to have minimum 10 years of
continued experience in the manufacture and supply of highly vapor permeable water resistive
air barrier products successfully installed in similar project applications.
2. Manufacturer of specified products listed in this Section to have experienced in-house technical
and field observation personal qualified to provide expert technical support.
C. Fire Performance Characteristics: Provide water-resistive barrier meeting the following fire-test
characteristics.
1. Surface-Burning Characteristics: ASTM E 84
2. Flame spread index: 25 or less
3. Smoke developed index: 450 or less

1.06 PRE-INSTALLATION CONFERENCE

Contractor shall convene one week prior to commencing Work of this section.

Ensure all contractors responsible for creating a continuous plane of water and air tightness are
present.

w >

1.07 DELIVERY, STORAGE AND HANDLING

A. Refer to current Product Installation Instructions at www.vaproshield.com for proper storage and
handling.

B. Deliver materials to the job site in undamaged and original packaging indicating the name of the
manufacturer and product.

C. Store roll materials on end in original packaging. Protect rolls from direct sunlight and inclement
weather until ready for use.

D. Wasted Management and Disposal
1. Separate and recycle waste materials in accordance with Section 01355 - Waste Management

and Disposal, and with the Waste Reduction Work Plan.

1.08 COORDINATION
A. Ensure continuity of the self-adhered water-resistive vapor permeable air barrier system throughout
the scope of this section.

1.09 WARRANTY
A. Provide manufacturer’s standard material warranty in which manufacturer agrees to provide
replacement material for the self-adhered water-resistive vapor permeable air barrier sheets
installed in accordance with manufacturer's instructions that fails due to material defects within 20
years of the date of Purchase.

PART 2 - PRODUCTS

2.01 MATERIALS
A. Primary self-adhered water-resistive vapor permeable air barrier membrane components and
accessories must be obtained as a single-source to ensure total system compatibility and integrity.
1. Self-Adhered water-resistive vapor permeable air barrier membrane by VaproShield LLC., Gig
Harbor, WA, Ph (866) 731-7663, Email: info@VaproShield.com,
Website: www.vaproshield.com.
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B. WATER-RESISTIVE VAPOR PERMEABLE AIR BARRIER MATERIALS (Basis of Design)

1. Primary self-adhered air barrier sheet membrane shall be WrapShield SA® Self-Adhered
Water-Resistive Vapor Permeable Air Barrier Sheet by VaproShield, a zero VOC self-
adhered vapor permeable air barrier sheet membrane consisting of multiple layers of UV
stabilized spun-bonded polypropylene having the following properties:

a.
b.

Color: Orange with allowable UV exposure for 180 days

Air Leakage: <0.01 cfm/ft. sq. when tested in accordance with ASTM E 2357 and <
0.0000263 cfm/sg. ft. @ 75 Pa (0.000134 L/s/m sq @ 75 Pa) when tested in accordance
with ASTM E 2178

Water Vapor Permeance tested to ASTM E 96 Method B: 50 perms (2875ng/Pa.s.m?)
Water Resistance tested to AATCC 127, 550 mm hydrostatic head for 5 hours: No
leakage

. Tensile Strength tested to ASTM D 882: 44.8 Ibf/inch (78 N/mm), machine direction; 25

Ibf/inch (43.8 N/mm), cross-machine direction
Application Temperature: Ambient temperature must be above 20 degrees F

. Surface Burning Characteristics tested to ASTM E 84: Class A, Flame-spread index of

less than 10, Smoke-development index of less than 15
Physical Dimensions: 0.026 inches (0.65 mm) thick and 59 inches (1.5 m) wide and 8.26
0z per sq. yd.

C. WATER-RESISTIVE VAPOR PERMEABLE TRANSITION AND FLASHING MEMBRANE
1. Self-adhered air barrier transition and flashing membrane shall be VaproFlashing SA™ by
VaproShield, a zero VOC self-adhered water-resistive vapor permeable membrane having the
following properties:

a.

b.

C.
d.

VaproFlashing SA™ Orange: 11-3/4 inches or 19 2/3 inches wide x 164 feet long (orange
product is acceptable where it will not be visible behind open-joint rainscreen cladding).
Air Leakage: < 0.0000263 cfm/sg. ft. @ 75 Pa (0.000134 L/s/m sq @ 75 Pa) when tested
in accordance with ASTM E 2178

Water Vapor Permeance tested to ASTM E 96 Method B: 50 perms (2875ng/Pa.s.m?)
Water Resistance tested to AATCC 127, 550 mm hydrostatic head for 5 hours: No
leakage

D. VAPROLIQUI-FLASH™ VAPOR PERMEABLE WATER RESISTIVE FLASHING FOR
ROUGH OPENINGS
1. Window and door flashing shall be VaproLiqui-Flash by VaproShield, a liquid-applied vapor
permeable air barrier flashing material with vapor permeance and resistance to air leakage
properties compatible with the primary air barrier membrane.

2.02 PENETRATION SEALANT
A. Provide sealant for penetrations as recommended by manufacturer and as specified under Division
07 Section: Sealants. Appropriate sealants shall be Dow 758 or VaproLiqui-Flash.

PART 3 EXECUTION

3.01 GENERAL
A. Verify that surfaces and conditions are ready to accept the Work of this section. Notify architect in
writing of any discrepancies. Commencement of the Work or any parts thereof shall mean
acceptance of the prepared substrates.
B. All surfaces must be dry, sound, clean and free of oil, grease, dirt, excess mortar or other
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contaminants detrimental to the adhesion of the water resistive air barrier membrane and flashings.
Fill voids and gaps in substrate greater than ¥ inch in width to provide an even surface. Strike
masonry joints full-flush.

C. Minimum application temperature self-adhered membrane and flashings to be above 20 degrees F
(minus 6.0 degrees C).

D. Ensure all preparatory Work is complete prior to applying primary self-adhered vapor permeable air
barrier sheet membrane.

E. Mechanical fasteners used to secure sheathing boards or penetrate sheathing boards shall be set flush
with sheathing and fastened into solid backing.

3.02 COORDINATION OF SELF-ADHERED VAPOR PERMEABLE AIR BARRIER MEMBRANE
INSTALLATION

A. Self-adhered vapor permeable air barrier sheets may be installed vertically or horizontally over the
outside face of exterior sheathing board or substrate.

B. Complete detail Work around corners, wall openings, building transitions and penetrations prior to
field applications.

C. Install self-adhered vapor permeable air barrier sheet over the outside face of exterior sheathing
board or substrate, measure and pre-cut into manageable sized sheets to suit the application
conditions.

D. Install self-adhered vapor permeable air barrier sheet complete and continuous to substrate in a
sequential overlapping weatherboard method starting at bottom or base of wall and working up.

E. Stagger all end lap seams.

F. Roll installed membrane with roller to ensure positive contact and adhesion with substrate.

3.03 BUILDING TRANSITION CONDITIONS

A. Tie-in to structural beams, columns, floor slabs and intermittent floors, parapet curbs, foundation
walls, roofing systems and at the interface of dissimilar materials with self-adhering air barrier
transition and flashing membrane.

B. Align and position self-adhered air barrier transition and flashing membrane, remove protective film
and press firmly into place. Provide minimum 3 inch lap on to substrates.

C. Ensure minimum 3 inch overlap at side and end laps of membrane.

D. Roll membrane and lap seams with roller to ensure positive contact and adhesion.

3.04 WINDOW, DOOR AND OTHER WALL OPENINGS
A. To avoid waste, predetermine best method and sequence to the install self-adhered air barrier
transition and flashing membrane around window or wall openings subject to the opening size and
installation of window, door or louver type.
B. Wrap self-adhered air barrier transition and flashing membrane into wall openings to cover sill,
jambs and head. It is not required to install continuous sheets through corners.

. Remove release film, align flashing membrane and apply pressure to ensure positive contact. Roll
Lap seams to ensure adhesion. Provide lap seams to shed water.

. Install preformed self-adhered corner flashing membrane into corners over flashing membrane.

. Subject to window installation requirements, install preformed sill pan system and seal to installed
self-adhered air barrier window flashing membrane with sealant.

. Install windows in accordance with window manufacturer’s details and cover nail flange with
flashing tape. Install flashing tape along jamb and across head flanges of window and seal to
installed self-adhered air barrier transition membrane. Roll tape to ensure positive contact to
substrate. Seal exposed leading edge of tape.

G.For windows without nail flange, install specified aluminized tape around perimeter of opening to
accommodate placement of backer rod and sealant between window frame and self-adhered vapor
permeable air barrier membrane.

mgo O
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3.05 VERTICAL APPLICATIONS

A. For vertical applications, align sheets with an ‘inside’ or ‘outside’ corner to avoid wrinkles and
miss-alignment of subsequent applications.

B. Measure and pre-cut into manageable sized self-adhered sheets to suit the application conditions.

C. Hang self-adhered sheets over wall and extend down to lowest point of wall. Allow for excess
material at bottom of wall to accommodate tie-ins and connections to adjacent surfaces.

D. Align and position self-adhered membrane, remove release film and press firmly into place. Provide
minimum 3 inch overlap at side and end laps of membrane. Roll membrane and lap seams with
roller to ensure contact and adhesion.

E. Continue to remove release film and apply pressure to ensure positive contact onto wall substrate.

F. Install subsequent sheets of self-adhered vapor permeable air barrier sheets in overlapping
weatherboard format. Ensure sheets lay smooth and flat to surfaces. Roll membrane and lap seams
with roller to ensure contact and adhesion.

3.06 FIELD QUALITY CONTROL
A. Make naotification when sections of work are complete to allow review prior to covering self-
adhered water-resistive vapor permeable air barrier system.

3.07 PROTECTION

A. Protect wall areas covered with self-adhered water-resistive vapor permeable air barrier from
damage due to construction activities, high wind conditions, and extended exposure to inclement
weather.

B. Review condition of self-adhered water-resistive vapor permeable air barrier prior to installation of
cladding. Repair, or remove and replace damaged sections with new membrane.

C. Recommend to cap and protect exposed back-up walls against wet weather conditions during and
after application of membrane, including wall openings and construction activity above completed
self-adhered water-resistive vapor permeable air barrier installations.

D. Remove and replace water-resistive weather barrier membrane affected by chemical spills or
surfactants.

END OF SECTION
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SECTION 074247 — ULTRA-HIGH PERFORMANCE CONCRETE (UHPC) PANELS

PART 1 - GENERAL
1.1 WORK INCLUDED

A. This Section includes the furnishing and installation of factory-molded, ultra high perfor-
mance concrete (UHPC) solid exterior & interior wall panels.

1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Con-
ditions and Division 01 Specification Sections, apply to this Section.

1.3 RELATED WORK SPECIFIED ELSEWHERE
A. Division 05 Section “Cold-Formed Metal Framing”.
B. Division 06 Section “Sheathing”.
C. Division 07 Section “Thermal Insulation”.
D. Division 07 Section “Self-Adhered Air Barrier”.

1.4 PERFORMANCE REQUIREMENTS

A. General Performance: Comply with performance requirements specified, as determined by
testing of manufacturers’ products representing those indicated for this Project without failure
due to defective manufacture, fabrication, installation, or other defects in construction.

B. Failure also includes the following:
1. Thermal stresses transferring to building structure.
2. Solid exterior wall panels and support structure cracking or breakage.
3. Noise or vibration created by wind and thermal and structural movements.
4. Loosening or weakening of fasteners, attachments, and other components.

C. Structural, Wind and Pressure Loads: As indicated on Structural Drawings.

D. Structural Performance: Provide Solid Exterior Wall Panel and support system as follows:

1. Will not evidence deflection exceeding specified limits.

2. At 150 percent of positive and negative wind-load design pressures, assemblies, includ-
ing anchorage, will not evidence material failures, structural distress, and permanent de-
formation of main framing members exceeding 0.2 percent of span.

Durations: As required by design wind velocity, but not less than 10 seconds.
Deflection of Framing Members: At design wind pressure, as follows:

a. Deflection Normal to Wall Plane: Limited to edge of panel in a direction perpen-
dicular to panel plane not exceeding L/240 of the panel edge length for each pan-
el or an amount that restricts edge deflection of individual panels to manufactur-
er’s product limitations, whichever is less.

> w
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b. Deflection Parallel to Panel Plane: Limited to L/360 of clear span or 1/8 inch,
manufacturer’s product limitations, whichever is smaller.

c. Cantilever Deflection: Where framing members overhang an anchor point, limit
deflection to 2 times the length of cantilevered member divided by 175, or manu-
facturer’s product limitations, whichever is smaller.

Story Drift: Accommodate design displacement of adjacent stories.

Design Displacement: As indicated on Structural Drawings.

. Maximum Solid Exterior Wall Panels Deflection: 1/360 of span or less when tested in ac-

cordance with positive and negative pressures.

SYSTEM DESCRIPTION

A. Complete system shall include the layout and installation of the solid exterior wall panels and

support substructure system to provide a weather-tight wall assembly utilizing open-joint
rainscreen principles.

SUBMITTALS

A. Product Data: For each type of product indicated, including manufacturer’s written installa-

tion instructions and recommendations.

. Shop Drawings: Submit shop drawings showing anchor placement, joint locations, and com-

plete pattern layout plan. Shop Drawings shall include location(s) of proposed Mock-Up for
approval.

. Samples: Representative of finished exposed face of solid exterior UHPC panel. For each

color and pattern specified, submit a minimum of two samples, each not less than 12x12
inches, and of actual thickness.

. Quality Assurance Submittals:

1. Test Reports: Submit certified test reports showing compliance with specified perfor-
mance characteristics and physical properties.

2. Certificates: Qualification Certificates: Submit certificate indicating compliance with
qualification requirements in “Quality Assurance” article.

3. Product certificates signed by manufacturers certifying materials comply with specified
performance characteristics and criteria and physical requirements.

4. Manufacturers’ Instructions: Manufacturers’ written installation instructions.

5. Manufacturers’ Field Reports: Manufacturers’ field reports specified herein.

Closeout Submittals:
1. Operation and Maintenance Data:
a. Operation and maintenance data for installed products in accordance with Divi-
sion 1 Closeout Submittals (Maintenance Data and Operation Data) Section.
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b. Include methods for maintaining installed products and precautions against
cleaning materials and methods detrimental to finishes and performance.

1.7 QUALITY ASSURANCE

A

Pre-Bid Pre-Qualification Submittal:

1. Contractors interested in proposing a solid exterior wall panel system produced by a
manufacturer that is not the basis of design indicated in this section, must provide com-
pany and product details as a necessary pre-bid pre-qualification submittal, to demon-
strate full compliance with the documents and design and quality standards, and to
demonstrate capabilities and experience required by the documents and the project scope.

Fabricator/Installer Qualifications:
1. Installer shall be experienced in performing work with complex rainscreen cladding pro-
jects.

Mockups:

1. Build mockup indicated on Drawings to verify selections made under sample submittals,
and to demonstrate aesthetic effects and set quality standards for fabrication and installa-
tion.

2. Build mockup, including insulation, supports, attachments, and accessories for typical
conditions/parts not to exceed one (1) window / curtainwall interface, soffit-to-wall tran-
sition, outside corner and parapet condition. Mockup area shall be one continuous area
incorporating all conditions.

3. Approval of mockup does not constitute approval of deviations from the Contract Docu-
ments contained in mockups unless Architect specifically approves such deviations in
writing.

4. Mockup construction may be incorporated into the final Work.

Pre-installation Meetings:
1. Conduct pre-installation meeting to verify project requirements, substrate conditions, and
manufacturers’ installation instructions.

1.8 DELIVERY, STORAGE AND HANDLING

A.

w

o O

Deliver exterior solid UHPC wall panels and support system components packaged to comply
with manufacturers’ requirements and adequately protected from damage during shipment.

Protect components from adverse job conditions prior to installation.

Protect components from other trades after installation.

Panels are to be stored and handled vertically until installed.

Store exterior solid UHPC wall panels and support system components on platforms or pal-

lets, covered with tarpaulins or other suitable weather-tight ventilated covering. Store com-
ponents so that water accumulations will drain freely.
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F. Do not store exterior solid UHPC wall panels and support system components in contact with
other materials that might cause staining, denting, surface damage or other deleterious effects.

1.9 PROJECT CONDITIONS

A. Field Measurements:

1.

2.

Verify actual measurements/openings by field measurements before material fabrication,
and show recorded measurements on shop drawings.

Coordinate field measurements and fabrication schedule with construction progress to
avoid construction delays.

PART 2 - PRODUCTS

2.1 SOLID EXTERIOR UHPC WALL PANELS

A. Basis of Design Product/Manufacturer: TAKTL® Exterior and Interior VECTR Wall and
Facgade Panels, factory-formulated with TAKTL® ultra high performance concrete and rein-
forced with alkali-resistant (AR) glass mesh, factory-mixed and manufactured; complying
with ASTM C1186. Type A, Grade 1V. (U.S. Contact: TAKTL, LLC 1120 William Flynn
Highway, Glenshaw, PA 15116 Phone: 412-486-1600; www.taktl-lic.com | www.vectr-
arch.com | www.situ-urban.com).

B. Alternate Product / Manufacturer:

» Rieder Smart Elements, Fibre C Glassfiber Reinforced Concrete Cladding Panels.

= Other manufacturers may be considered and allowed with prior approval. All panel
manufacturers / products must be able to provide texture, pattern and size of Basis-
of-Design panel.

C. Panel Performance Characteristics:

1.

w

7.
8.
9.

Thermal Expansion (ASTM C531-00): 6.41E-06 in/in/degree F ( 0.0linches per meter at
40 degree temperature change)

Material Behavior in Vertical Tube

Furnace @ 750 degrees C (ASTM E136-09): Pass

Density — Thin Panel (ASTM C1185-08): 137 Ibs./ft® (2,194 kg/m3).

Flexural Strength (Thin Panel) — Dry (ASTM C1185-08): Pass, Mean length direction
not less than 3,800 Ibs./in2 and width direction 3,600 Ibs./in2.

Flexural Strength (Thin Panel) — Wet (ASTM C1185-08): Pass, Mean length direction
not less than 3,800 Ibs./inz and width direction 3,400 Ibs./in2.

Freeze/Thaw (Cladding) (ASTM C1185-08): Pass. No visible cracks and not less than
90% post-exposure strength retention.

Moisture Content — Thin Panel (ASTM C1185-08): less than 1.0%

Moisture Movement — Thin Panel (ASTM C1185-08): 0.00%

Warm Water (ASTM C1185-08): Pass. No visible cracks or structural alteration. Not
less than 90.0% ratio of retained post-exposure strength.

10. Water Absorption - Thin Panel (ASTM C1185-08): less than 4.0%
11. Water Tightness (ASTM C1185-08): Pass. No water droplet formation.
12. Anchor Pullout Strength (ASTM E488-96): 8.5 mm embed in 13mm thick panel

a. Tension (Min. Mean) Peak Load — 386 Ibf or greater
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b. Shear (Min. Mean) Peak Load — 650 Ibf or greater
13. Surface Burning Characteristics (ASTM E84-09):
a. Flame Spread — Pass
b. Smoke Developed — Pass
c. ClassA.
14. Colorfastness & Weathering (500 hours) (ASTM G155-05a & D2244-09a):
a. 2.07 delta E. without coating (standard, varies with pigment type, texture and
coating)
15. Compressive Strength (ASTM C873): > 18,332 Ibs./in? (126 MPa).
16. Tensile (splitting matrix prism) Strength (ASTM C496): 1,319 Ibs./in? (9 MPa).

D. Panel Finishes — Wall Panels:
1. Finish exposed, front-facing surface of UHPC as follows, to match approved design ref-
erence samples. Panel faces shall be free of joint marks, grain, or other obvious defects.
2. Design Reference Sample:
a. Texture: ARBOS
b. Color: White
E. Panel Finishes — Soffit Panels:
3. Finish exposed, front-facing surface of UHPC as follows, to match approved design ref-
erence samples. Panel faces shall be free of joint marks, grain, or other obvious defects.
4. Design Reference Sample:
c. Texture: Smooth
d. Color: White
Panel Sizes: Nominally 3’x 11" (or required height / depth)
Panel Thickness: 1/2-inch (13-mm) nominally, thickness variation +/- 1/16
Panel Edges: Open joint (1/2”) at all outside and inside corners.
Panel Weight: 5.7 Ibs/ ft2 , at %2” thickness

—Tom

SUPPORT STRUCTURE (provided by Installing contractor, but need not be provided by UHPC
wall panel supplier)
A. Aluminum Support Structure:
1. Complete sub-frame assembly to support and anchor solid exterior solid UHPC wall pan-
els. Aluminum support structure to be anchored to building structure.

B. Components:
1. System of horizontal and vertical girts and substructure, Z- and/or C-shapes as required
for complete installation.
a. All visible substructure members must be painted black, black anodized or cov-
ered with black EPDM (or similar).
b. Self-sealing screws, gasketed fasteners or integral washers shall be used at at-
tachment of substructure to sheathing where penetrating the air barrier.
2. Concealed Fasteners: Manufacturer’s standard corrosion-resistant stainless steel fasteners
and anchors of type, size and spacing required for type of substrate and project condi-
tions.

2.2 FABRICATION
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A. Fabricate wall panels and accessory items in accordance with manufacturers’ recommenda-
tions and approved submittals.

B. Pre-fabricated or field-fabricated corner units shall have a consistent 1/16” (max) reveal be-
tween non-coplanar panels for full length / height of corner unit.

C. Panels shall be fabricated to size, with all concealed anchoring points provided by (or ap-
proved by) the UHPC panel manufacturer.

D. Field-cut panels (if required) and provide concealed anchor attachment points in accordance
with the UHPC panel manufacturer’s written directions.

E. Do not field-modify factory-drilled concealed/undercut panel anchor holes.
F. Fabricate all panels to profiles, colors and textures per samples and approval selected by the
Architect.
PART 3 - EXECUTION
3.1 MANUFACTURERS’ INSTRUCTIONS

A. Compliance: Comply with manufacturers’ product data, including product technical bulletins,
product catalog installation instructions and product carton instructions for installation.

3.2 EXAMINATION

A. Examine structure and conditions for compliance with requirements for installation tolerances,
true and level bearing surfaces, and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 ERECTION/INSTALLATION — DELEGATED DESIGN
A. Install wall reinforcements, channel cleats, clips, hangers, and other accessories required for con-
necting UHPC wall panels to supporting members and backup materials per project/facade engi-

neers approved design.

B. Provide miscellaneous reinforcement of adhered panel parts and unitized panel parts per manu-
facturer and installation contractor’s engineer.

C. Lift UHPC wall panels and install without damage.

D. Install UHPC panels level, plumb, square, and in alignment.

E. Provide temporary supports and bracing as required to maintain position, stability, and alignment
of panels until permanent connections are completed.

1. Maintain horizontal and vertical joint alignment and uniform joint width.
2. Remove temporary projecting hoisting devices.
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3.3 CLEANING AND PROTECTION
A. Perform cleaning procedures according to UHPC panel manufacturer's written instructions.

B. Clean soiled UHPC surfaces with non-abrasive cleaners and water, using soft fiber brushes, rags
and sponges, and rinse with clean water.

C. Prevent damage to UHPC surfaces and staining of adjacent material.

END OF SECTION 074247
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SECTION 075423 - THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

PART 1 - GENERAL

11

A

1.2

13

14

SUMMARY

Section Includes adhered TPO membrane roofing system.

PERFORMANCE REQUIREMENTS

Energy Performance: Provide roofing system with initial Solar Reflectance Index equal to or

greater than 78 when calculated according to ASTM E 1980, based on testing identical products

by a qualified testing agency.

Energy Performance: Provide roofing system that is listed on the DOE's ENERGY STAR

"Roof Products Qualified Product List" for low-slope roof products.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For roofing system. Include plans, elevations, sections, details, and

attachments to other work.

1. Provide shop drawing layout of roofing system seams at valleys of visible sculpted roof
areas. Architect will mark-up shop drawing for acceptable locations of seamed joints.

Samples for Verification: For the following products:

1. Sheet roofing, of color specified.

Field quality-control reports.

Maintenance data.

QUALITY ASSURANCE

Installer Qualifications: A qualified firm that is approved, authorized, or licensed by membrane
roofing system manufacturer to install manufacturer's product.

Source Limitations: Obtain components for membrane roofing system approved by membrane
roofing manufacturer.
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Exterior Fire-Test Exposure: ASTM E 108, Class B; for application and roof slopes indicated,
as determined by testing identical membrane roofing materials by a qualified testing agency.
Materials shall be identified with appropriate markings of applicable testing agency.

Preinstallation Roofing Conference: Conduct conference at Project site.

WARRANTY

Special Warranty: Manufacturer's standard or customized form, without monetary limitation, in
which manufacturer agrees to repair or replace components of membrane roofing system that
fail in materials or workmanship within specified warranty period. Failure includes roof leaks.

1. Warranty Period: 20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A

A.

TPO MEMBRANE ROOFING

Fabric-Reinforced Thermoplastic Polyolefin Sheet: ASTM D 6878, internally fabric or scrim
reinforced, uniform, flexible fabric backed TPO sheet.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Carlisle SynTec Incorporated.

Custom Seal Roofing.

Firestone Building Products Company.

GAF Materials Corporation.

GenFlex Roofing Systems.

Johns Manville.

Mule-Hide Products Co., Inc.

Stevens Roofing Systems; Division of JPS Elastomerics.
Versico Incorporated.

mSTe@ e oo o

2. Thickness: 60 mils (1.5 mm) nominal.

3. Exposed Face Color: White.

AUXILIARY MEMBRANE ROOFING MATERIALS

General: Auxiliary membrane roofing materials recommended by roofing system manufacturer
for intended use, and compatible with membrane roofing.
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1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having
jurisdiction.

2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply
with the following limits for VOC content when calculated according to 40 CFR 59,
Subpart D (EPA Method 24):

Plastic Foam Adhesives: 50 g/L.

Gypsum Board and Panel Adhesives: 50 g/L.
Multipurpose Construction Adhesives: 70 g/L.
Fiberglass Adhesives: 80 g/L.

Contact Adhesive: 80 g/L.

Other Adhesives: 250 g/L.

Single-Ply Roof Membrane Sealants: 450 g/L.
Nonmembrane Roof Sealants: 300 g/L.

Sealant Primers for Nonporous Substrates: 250 g/L.
Sealant Primers for Porous Substrates: 775 g/L.

o Se@mme oo o

B.  Sheet Flashing: Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing,
55 mils (1.4 mm) thick, minimum, of same color as sheet membrane.

C. Bonding Adhesive: Manufacturer's standard.
D.  Slip Sheet: Manufacturer's standard, of thickness required for application.

E. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars,
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.

F. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet,
approximately 1 inch wide by 0.05 inch thick (25 mm wide by 1.3 mm thick), prepunched.

G.  Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening membrane to substrate, and
acceptable to membrane roofing system manufacturer.

H.  Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination
reglets, and other accessories.

2.3 SUBSTRATE BOARDS
A.  Substrate Board: ASTM C 728, perlite board, 1/2 inch thick, seal coated.

B.  Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening substrate panel to roof deck.
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ROOF INSULATION

Polyisocyanurate Board Insulation: ASTM C 1289, Type Il, felt or glass-fiber mat facer on
both major surfaces.

Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch
per 12 inches (1:48), unless otherwise indicated.

Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain. Fabricate to slopes indicated.

INSULATION ACCESSORIES

Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and

acceptable to roofing system manufacturer.

Cold Fluid-Applied Adhesive: Manufacturer's standard cold fluid-applied adhesive formulated
to adhere roof insulation to substrate.

Cover Board: ASTM C 208, Type Il, Grade 2, cellulosic-fiber insulation board, 1/2 inch (13
mm) thick.

Cover Board: DOC PS 2, Exposure 1, oriented strand board, 7/16 inch (11 mm) thick.

ROOF INSULATION

Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope as indicated
on drawings.

Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain. Fabricate to slopes indicated.

INSULATION ACCESSORIES

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening roof insulation and cover
boards to substrate, and acceptable to roofing system manufacturer.
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PART 3 - EXECUTION

3.1

3.2

A.

INSULATION INSTALLATION

Coordinate installing membrane roofing system components so insulation is not exposed to
precipitation or left exposed at the end of the workday.

Comply with membrane roofing system and insulation manufacturer's written instructions for
installing roof insulation.

Install tapered insulation under area of roofing to conform to slopes indicated.
Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:

1. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. (0.3
L/sg. m) and allow primer to dry.

2. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus
or minus 25 deg F (14 deg C) of equiviscous temperature.

3. Set each layer of insulation in a cold fluid-applied adhesive.

Install cover boards over insulation with long joints in continuous straight lines with end joints
staggered between rows. Loosely butt cover boards together and fasten to roof deck.

1. Fasten to resist uplift pressure at corners, perimeter, and field of roof.

ADHERED ROOFING MEMBRANE INSTALLATION

Install roofing membrane over area to receive roofing according to membrane roofing system
manufacturer's written instructions. Unroll roofing membrane and allow to relax before
installing.

1. Install sheet according to ASTM D 5036.

Bonding Adhesive: Apply water-based bonding adhesive to substrate at rate required by
manufacturer and immediately install roofing membrane. Do not apply bonding adhesive to
splice area of roofing membrane.

Seams: Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of
roofing membrane according to manufacturer's written instructions to ensure a watertight seam
installation.

1. Repair tears, voids, and lapped seams in roofing membrane that does not meet
requirements.
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BASE FLASHING INSTALLATION

Install sheet flashings and preformed flashing accessories and adhere to substrates according to
membrane roofing system manufacturer's written instructions.

Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow
to partially dry. Do not apply to seam area of flashing.

Flash penetrations and field-formed inside and outside corners with cured or uncured sheet
flashing.

Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side
and end laps to ensure a watertight seam installation.

Terminate and seal top of sheet flashings and mechanically anchor to substrate through
termination bars.

All roof flashing shall be installed in accordance with FM Global’s Loss Prevention Data Sheet
1-49, “Perimeter Flashing”.

FIELD QUALITY CONTROL

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

Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to
inspect roofing installation on completion.

Repair or remove and replace components of membrane roofing system where inspections
indicate that they do not comply with specified requirements.

END OF SECTION 075423
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

11

A

1.2

A

B.

13

A

B.

SUMMARY

This Section includes the following:

1. Manufactured reglets.

2. Formed low-slope roof flashing and trim.
3. Formed wall flashing and trim.
SUBMITTALS

Product Data: For each product indicated.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other Work.

QUALITY ASSURANCE

Sheet Metal Flashing and Trim Standard: Comply with SMACNA's "Architectural Sheet Metal
Manual." Conform to dimensions and profiles shown unless more stringent requirements are
indicated.

Preinstallation Conference: Conduct conference at Project site.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
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SHEET METALS

Aluminum Sheet: ASTM B 209 (ASTM B 209M), Alloy 3003, 3004, 3105, or 5005, Temper
suitable for forming and structural performance required, but not less than H14, finished as
follows:

1. Mill Finish: Standard one-side bright.
2. Clear Anodic Finish: Class I, AA-M12C22A31, complying with AAMA 611.
Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, No. 2D finish.

Zinc-Tin Alloy-Coated Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, dead-soft,
fully annealed stainless-steel sheet, coated on both sides with a zinc-tin alloy (50 percent zinc,
50 percent tin).

Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating
designation; structural quality, mill phosphatized for field painting.

Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792/A 792M, Class AZ50 coating
designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural quality with
manufacturer's standard clear acrylic coating both sides.

MISCELLANEOUS MATERIALS

General: Provide materials and types of fasteners, solder, welding rods, protective coatings,
separators, sealants, and other miscellaneous items as required for complete sheet metal flashing
and trim installation.

Felt Underlayment: ASTM D 226, Type Il (No. 30), asphalt-saturated organic felt,
nonperforated.

1. Slip Sheet: Rosin-sized paper, minimum 3 1b/100 sq. ft. (0.16 kg/sq. m).

Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and

bolts, and other suitable fasteners designed to withstand design loads.

1. Exposed Fasteners: Heads matching color of sheet metal by means of plastic caps or
factory-applied coating.

2. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws, gasketed, with
hex washer head.

3. Blind Fasteners: High-strength aluminum or stainless-steel rivets.

Sealing Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape.

Elastomeric Sealant: ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade,
class, and use classifications required to seal joints in sheet metal flashing and trim and remain
watertight.
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Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant,
polyisobutylene plasticized, heavy bodied for hooked-type expansion joints with limited
movement.

Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound.

Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil
(0.4-mm) dry film thickness per coat.

REGLETS

Reglets: Units of type, material, and profile indicated, formed to provide secure interlocking of
separate reglet and counterflashing pieces, and compatible with flashing indicated.

1. Available Manufacturers:

Cheney Flashing Company, Inc.

Fry Reglet Corporation.

Heckmann Building Products Inc.
Hickman, W. P. Company.

Keystone Flashing Company, Inc.
Sandell Manufacturing Company, Inc.

mo o0 T

2. Material: Stainless steel, 0.0187 inch (0.5 mm) thick, Aluminum, 0.024 inch (0.6 mm)
thick, Galvanized steel, 0.0217 inch (0.55 mm) thick.

FABRICATION, GENERAL

General: Custom fabricate sheet metal flashing and trim to comply with recommendations in
SMACNA's "Architectural Sheet Metal Manual™ that apply to design, dimensions, metal, and
other characteristics of item indicated. Shop fabricate items where practicable. Obtain field
measurements for accurate fit before shop fabrication.

Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool marks
and true to line and levels indicated, with exposed edges folded back to form hems.

1. Seams for Aluminum: Fabricate honmoving seams with flat-lock seams. Form seams
and seal with epoxy seam sealer. Rivet joints for additional strength.

2. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder.

Sealed Joints: Form nonexpansion but movable joints in metal to accommodate elastomeric
sealant to comply with SMACNA recommendations.

Expansion Provisions: Where lapped or bayonet-type expansion provisions in the Work cannot
be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm)
deep, filled with elastomeric or butyl sealant concealed within joints.
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Conceal fasteners and expansion provisions where possible on exposed-to-view sheet metal
flashing and trim, unless otherwise indicated.

Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal, and in thickness not less than that of metal being secured.

LOW-SLOPE ROOF SHEET METAL FABRICATIONS

Roof Edge Flashing (Gravel Stop) and Fascia Caps: Fabricate in minimum 96-inch- long, but
not exceeding 10-foot- long, sections. Furnish with 6-inch- wide joint cover plates.

Copings: Fabricate in minimum 96-inch- long, but not exceeding 10-foot- long, sections.
Fabricate joint plates of same thickness as copings. Furnish with continuous cleats to support
edge of external leg and interior leg. Miter corners, seal, and solder or weld watertight.

1. Fabricate copings from the following material:
a. Aluminum: 0.050 inch (1.2 mm) thick.
b. Stainless Steel: 0.0250 inch (0.65 mm) thick.
C. Zinc-Tin Alloy-Coated Stainless Steel: 0.0250 inch (0.65 mm) thick.
d. Galvanized Steel: 0.0396 inch (1.0 mm) thick.

Counterflashing and Flashing Receivers: Fabricate from the following material:
1. Aluminum: 0.0320 inch (0.8 mm) thick.

2. Stainless Steel: 0.0187 inch (0.5 mm) thick.

3. Zinc-Tin Alloy-Coated Stainless Steel: 0.018 inch (0.5 mm) thick.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

INSTALLATION, GENERAL

General: Anchor sheet metal flashing and trim and other components of the Work securely in
place, with provisions for thermal and structural movement. Use fasteners, solder, welding
rods, protective coatings, separators, sealants, and other miscellaneous items as required to
complete sheet metal flashing and trim system.

1. Torch cutting of sheet metal flashing and trim is not permitted.
Metal Protection: Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating or by other

permanent separation as recommended by fabricator or manufacturers of dissimilar metals.

Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool
marks.

Install sheet metal flashing and trim true to line and levels indicated. Provide uniform, neat
seams with minimum exposure of solder, welds, and elastomeric sealant.
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Install sheet metal flashing and trim to fit substrates and to result in watertight performance.
Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.

1. Space cleats not more than 12 inches (300 mm) apart. Anchor each cleat with two
fasteners. Bend tabs over fasteners.

Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600
mm) of corner or intersection. Where lapped or bayonet-type expansion provisions cannot be
used or would not be sufficiently watertight, form expansion joints of intermeshing hooked
flanges, not less than 1 inch (25 mm) deep, filled with elastomeric sealant concealed within
joints.

Fasteners: Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches (32 mm)
for nails and not less than 3/4 inch (19 mm) for wood screws.

1 Galvanized or Prepainted, Metallic-Coated Steel: Use stainless-steel fasteners.
2 Aluminum: Use aluminum or stainless-steel fasteners.

3. Copper: Use copper, hardware bronze, or stainless-steel fasteners.

4 Stainless Steel: Use stainless-steel fasteners.

Seal joints with elastomeric sealant as required for watertight construction.

ROOF FLASHING INSTALLATION

General: Install sheet metal roof flashing and trim to comply with performance requirements
and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where
possible, set units true to line, and level as indicated. Install work with laps, joints, and seams
that will be permanently watertight.

Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations
in FMG Loss Prevention Data Sheet 1-49.

1. Interlock bottom edge of roof edge flashing with continuous cleats anchored to substrate
at 16-inch (400-mm) centers.

Copings: Anchor to resist uplift and outward forces according to recommendations in FMG
Loss Prevention Data Sheet 1-49.

1. Interlock exterior bottom edge of coping with continuous cleats anchored to substrate at
16-inch (400-mm) centers.
2. Anchor interior leg of coping with screw fasteners and washers at 18-inch centers.

Counterflashing: Coordinate installation of counterflashing with installation of base flashing.
Insert counterflashing in reglets or receivers and fit tightly to base flashing. Secure in a
waterproof manner. Extend counterflashing 4 inches (100 mm) over base flashing. Lap
counterflashing joints a minimum of 4 inches (100 mm) and bed with elastomeric sealant.
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END OF SECTION 076200
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SECTION 077200 - ROOF ACCESSORIES

PART 1 - GENERAL

11

A

1.2

A

B.

C.

13

A

SUMMARY

This Section includes the following:

1. Roof curbs.

2. Equipment supports.

3. Roof hatches

4. Davits or Roof Security Tie-offs
SUBMITTALS

Product Data: For each type of roof accessory indicated.

Shop Drawings: Show fabrication and installation details for roof accessories.

Samples: For each type of exposed factory-applied finish required and for each type of roof
accessory indicated, prepared on Samples of size to adequately show color.

QUALITY ASSURANCE

Sheet Metal Standard: Comply with SMACNA's "Architectural Sheet Metal Manual" details

for fabrication of units, including flanges and cap flashing to coordinate with type of roofing
indicated.

PART 2 - PRODUCTS

2.1

A

B.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, manufacturers
listed in other Part 2 articles.

Manufacturers:  Subject to compliance with requirements, provide products by one of the
manufacturers listed in other Part 2 articles.
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METAL MATERIALS

Galvanized Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coated and mill phosphatized for
field painting.

Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792/A 792M, AZ50 (AZM150) coated.

Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy and temper recommended by
manufacturer for type of use and mill finish.

Stainless-Steel Shapes or Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304 or
Type 316, No. 2D finish.

ROOF CURBS

Roof Curbs: Provide metal roof curbs, internally reinforced and capable of supporting
superimposed live and dead loads, including equipment loads and other construction to be
supported on roof curbs. Fabricate with welded or sealed mechanical corner joints, with
stepped integral metal cant raised the thickness of roof insulation and integral formed mounting
flange at perimeter bottom. Coordinate dimensions with rough-in information or Shop
Drawings of equipment to be supported.

1. Available Manufacturers:

Colony Custom Curbs.

Commodity Products Company, Inc.
Conn-Fab Sales, Inc.

Curbs Plus Inc.

Custom Curb, Inc.

LM Curbs.

Loren Cook Company.

Metallic Products Corporation.

Pate Company (The).

Roof Products & Systems Corporation.
Roof Products, Inc.

Thaler Metal Industries Ltd.

ThyCurb; Div. of Thybar Corporation.
Uni-Curb, Inc.

Vent Products Company, Inc.

oS 3I—ART TS@Po0 T

Load Requirements: as indicated

Material: Galvanized steel sheet, 0.052 inch (1.32 mm) thick.

Material: Aluminum sheet, 0.090 inch (2.28 mm) thick.

Liner: Same material as curb, of manufacturer's standard thickness and finish.

Factory install wood nailers at tops of curbs.

On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof
profile.

Noook~wd
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8. Factory insulate curbs with minimum 2 inch thick, cellulosic- or glass-fiber board
insulation.

9. Curb height may be determined by adding thickness of roof insulation and minimum base
flashing height recommended by roofing membrane manufacturer. Fabricate units to
minimum height of 8 inches unless otherwise indicated.

10. Sloping Roofs: Where slope of roof deck exceeds 1:48, fabricate curb units with water
diverter or cricket and with height tapered to match slope to level tops of units.

SAFETY TIE-OFFS (DAVITS)

Safety Tie-offs: Provide galvanized steel “O-rings” attached to metal base plate at roof
locations indicated on drawings; coordinate with structural elements below.

1. Size: 3” diameter galvanized ring; ¥2” thickness (min)

2. Locations: as indicated on roof plans

3. Coordinate mounting plate with roofing conditions and structural elements below.

ROOF HATCHES

Roof Hatches: Fabricate roof hatches with insulated double-wall lids and insulated double-wall
curb frame with integral deck mounting flange and lid frame counterflashing. Fabricate with
welded or mechanically fastened and sealed corner joints. Provide continuous weathertight
perimeter gasketing and equip with corrosion-resistant or hot-dip galvanized hardware.

1. Available Manufacturers:

Babcock-Davis; a Cierra Products Inc. Company.
Bilco Company (The).

Bristolite Skylights.

Custom Curb, Inc.

Dur-Red Products.

Hi Pro International, Inc.

J. L. Industries, Inc.

Metallic Products Corporation.

Milcor Inc.; a Gibraltar Company.
Nystrom, Inc.

O'Keeffe's Inc.

Precision Ladders, LLC.

Roof Products & Systems Corporation.
ThyCurb; Div of Thybar Corporation.
Wasco Products, Inc.

Western Canwell.

ToS3ImARTTSQheoo0OTe

2. Loads: Fabricate roof hatches to withstand 40-1bf/sq. ft. (1.9-kPa) external and 20-Ibf/sq.
ft. (0.95-kPa) internal loads.

Type and Size: Single-leaf lid, 30 by 36 inches (750 by 900 mm).

Curb and Lid Material: Galvanized or Aluminum-zinc alloy-coated steel sheet, 0.079
inch (2.0 mm) thick.

A~ ow
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o

Curb and Lid Material: Aluminum sheet, 0.090 inch (2.28 mm) thick.

Insulation: Polyisocyanurate board.

7. Interior Lid Liner: Manufacturer's standard metal liner of same material and finish as
outer metal lid.

8. Exterior Curb Liner: Manufacturer's standard metal liner of same material and finish as
metal curb.

9. On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof
profile.

10. Fabricate units to minimum height of 12 inches (300 mm), unless otherwise indicated.

11.  Sloping Roofs: Where slope or roof deck exceeds 1:48, fabricate hatch curbs with height
constant.

12.  Hardware: Stainless-steel spring latch with turn handles, butt- or pintle-type hinge
system, and padlock hasps inside and outside.

13. Ladder Safety Post: Manufacturer's standard ladder safety post. Post to lock in place on
full extension. Provide release mechanism to return post to closed position.

14. Safety Railing System: Manufacturer's standard complete system including rails, clamps,

fasteners, safety barrier at railing opening, and all accessories required for a complete

installation.

o

PART 3 - EXECUTION

3.1

A

B.

C.

D.

INSTALLATION

General: Install roof accessories according to manufacturer's written instructions. Anchor roof
accessories securely in place and capable of resisting forces specified. Use fasteners,
separators, sealants, and other miscellaneous items as required for completing roof accessory
installation. Install roof accessories to resist exposure to weather without failing, rattling,
leaking, and fastener disengagement.

Install roof accessories to fit substrates and to result in watertight performance.

Metal Protection: Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating or by other
permanent separation as recommended by manufacturer.

1. Coat concealed side of uncoated aluminum &/or stainless steel roof accessories with
bituminous coating where in contact with wood, ferrous metal, or cementitious
construction.

2. Underlayment:  Where installing exposed-to-view components of roof accessories
directly on cementitious or wood substrates, install a course of felt underlayment and
cover with a slip sheet, or install a course of polyethylene underlayment.

3. Bed flanges in thick coat of asphalt roofing cement where required by roof accessory
manufacturers for waterproof performance.

Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in
alignment, excessive oil canning, buckling, or tool marks.
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E.  Seal joints with elastomeric sealant as required by manufacturer of roof accessories.

END OF SECTION 077200
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SECTION 078413 - PENETRATION FIRESTOPPING

PART 1 - GENERAL

11

A

1.2

SUMMARY

This Section includes through-penetration firestop systems for penetrations through fire-
resistance-rated constructions, including both empty openings and openings containing
penetrating items.

PERFORMANCE REQUIREMENTS

General: For penetrations through fire-resistance-rated constructions, including both empty
openings and openings containing penetrating items, provide through-penetration firestop
systems that are produced and installed to resist spread of fire according to requirements
indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating
of construction penetrated.

Rated Systems: Provide through-penetration firestop systems with the following ratings
determined per ASTM E 814 or UL 1479:

1. F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated,
but not less than that equaling or exceeding fire-resistance rating of constructions
penetrated.

2. T-Rated Systems: For the following conditions, provide through-penetration firestop
systems with T-ratings indicated, as well as F-ratings, where systems protect penetrating
items exposed to potential contact with adjacent materials in occupiable floor areas:

a. Penetrations located outside wall cavities.
b. Penetrations located outside fire-resistance-rated shaft enclosures.

For through-penetration firestop systems exposed to view, traffic, moisture, and physical
damage, provide products that, after curing, do not deteriorate when exposed to these conditions
both during and after construction.

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-
resistant through-penetration firestop systems.

2. For floor penetrations with annular spaces exceeding 4 inches (100 mm) in width and
exposed to possible loading and traffic, provide firestop systems capable of supporting
floor loads involved, either by installing floor plates or by other means.

3. For penetrations involving insulated piping, provide through-penetration firestop systems
not requiring removal of insulation.

PENETRATION FIRESTOPPING 078413 -1
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For through-penetration firestop systems exposed to view, provide products with flame-spread
and smoke-developed indexes of less than 25 and 450, respectively, as determined per
ASTM E 84.

SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

Installer Qualifications: A firm that has been approved by FMG according to FMG 4991,
"Approval of Firestop Contractors."

Coordinate construction of openings and penetrating items to ensure that through-penetration
firestop systems are installed according to specified requirements.

Do not cover up through-penetration firestop system installations that will become concealed
behind other construction until each installation has been examined by Owner's inspecting
agency and building inspector, if required by authorities having jurisdiction.

PART 2 - PRODUCTS

2.1

2.2

A

A

MANUFACTURERS

Available Products: Subject to compliance with requirements, through-penetration firestop
systems that may be incorporated into the Work include, but are not limited to, those systems
indicated that are produced by one of the following manufacturers:

AJD Fire Protection Systems Inc.
Grace, W. R. & Co. - Conn.

Hilti, Inc.

Johns Manville.

Nelson Firestop Products.

NUCO Inc.

RectorSeal Corporation (The).
Specified Technologies Inc.

3M; Fire Protection Products Division.
Tremco; Sealant/Weatherproofing Division.
USG Corporation.
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FIRESTOPPING

Compatibility: Provide through-penetration firestop systems that are compatible with one
another; with the substrates forming openings; and with the items, if any, penetrating through-

PENETRATION FIRESTOPPING 078413 -2



B.

Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

penetration firestop systems, under conditions of service and application, as demonstrated by
through-penetration firestop system manufacturer based on testing and field experience.

Accessories: Provide components for each through-penetration firestop system that are needed
to install fill materials and to comply with Part 1 "Performance Requirements" Article. Use
only components specified by through-penetration firestop system manufacturer and approved
by qualified testing and inspecting agency for firestop systems indicated.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

General: Install through-penetration firestop systems to comply with Part 1 "Performance
Requirements™ Article and with firestop system manufacturer's written installation instructions
and published drawings for products and applications indicated.

Install forming/damming/backing materials and other accessories of types required to support
fill materials during their application and in the position needed to produce cross-sectional
shapes and depths required to achieve fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible
forming materials and other accessories not indicated as permanent components of
firestop systems.

Install fill materials for firestop systems by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and
penetrating items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and
penetrating items.

3. For fill materials that will remain exposed after completing Work, finish to produce
smooth, uniform surfaces that are flush with adjoining finishes.

Identification: Identify through-penetration firestop systems with preprinted metal or plastic
labels. Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of edge
of the firestop systems so that labels will be visible to anyone seeking to remove penetrating
items or firestop systems. Use mechanical fasteners for metal labels. Include the following
information on labels:

1. The words "Warning - Through-Penetration Firestop System - Do Not Disturb. Notify
Building Management of Any Damage."

Contractor's name, address, and phone number.

Date of installation.

Through-penetration firestop system manufacturer's name.

Installer's name.

agrwn
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3.2 FIELD QUALITY CONTROL
A.  Inspecting Agency: Owner will engage an independent inspecting agency to inspect through-
penetration firestops.  Independent inspecting agency shall comply with ASTM E 2174
requirements including those related to qualifications, conducting inspections, and preparing
test reports.

B.  Where deficiencies are found, repair or replace through-penetration firestop systems so they
comply with requirements.

C.  Proceed with enclosing through-penetration firestop systems with other construction only after
inspection reports are issued and firestop installations comply with requirements.

END OF SECTION 078413
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
PART 1 - GENERAL

11 SUMMARY

A.  This Section includes the following:
1. Exterior thermally broken and interior aluminum-framed storefronts.
a. Glazing is retained mechanically with gaskets on four sides.
2. Exterior and interior manual-swing aluminum doors.

1.2 PERFORMANCE REQUIREMENTS

A.  General: Provide aluminum-framed systems, including anchorage, capable of withstanding,
without failure, the effects of the following:
1. Structural loads.
2. Thermal movements.
3. Movements of supporting structure indicated on Drawings including, but not limited to,
story drift and deflection from uniformly distributed and concentrated live loads.
4, Dimensional tolerances of building frame and other adjacent construction.
5 Failure includes the following:
a. Deflection exceeding specified limits.
b. Thermal stresses transferred to building structure.
C. Framing members transferring stresses, including those caused by thermal and
structural movements, to glazing.
Glazing-to-glazing contact.
Noise or vibration created by wind and thermal and structural movements.
Loosening or weakening of fasteners, attachments, and other components.
Sealant failure.
Failure of operating units to function properly.

Se oo

B.  Structural Loads:
1. Wind Loads: As indicated on Drawings.
2. Seismic Loads: As indicated on Drawings.

C.  Deflection of Framing Members Normal to Wall Plane: Limited to 1/175 of clear span for
spans up to 13 feet 6 inches (4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for
spans greater than 13 feet 6 inches (4.1 m)] or an amount that restricts edge deflection of
individual glazing lites to 3/4 inch (19 mm), whichever is less.

D.  Structural-Test Performance: Systems tested according to ASTM E 330 as follows:

1. When tested at positive and negative wind-load design pressures, systems do not
evidence deflection exceeding specified limits.
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2. When tested at 150 percent of positive and negative wind-load design pressures, systems,
including anchorage, do not evidence material failures, structural distress, and permanent
deformation of main framing members exceeding 0.2 percent of span.

3. Test Durations: As required by design wind velocity but not less than 10 seconds.

E.  Temperature Change (Range): Systems accommodate 120 deg F (67 deg C), ambient; 180
deg F (100 deg C), material surfaces.

F. Air Infiltration: Maximum air leakage through fixed glazing and framing areas of systems of
0.06 cfm/sq. ft. (0.03 L/s per sq. m) of fixed wall area when tested according to ASTM E 283 at
a minimum static-air-pressure difference of 1.57 Ibf/sqg. ft. (75 Pa).

G.  Water Penetration Under Static Pressure: Systems do not evidence water penetration through
fixed glazing and framing areas when tested according to ASTM E 331 at a minimum static-air-
pressure difference of 20 percent of positive wind-load design pressure, but not less than 6.24
Ibf/sq. ft. (300 Pa).

H.  Condensation Resistance: Fixed glazing and framing areas of systems have condensation-
resistance factor (CRF) of not less than 53 when tested according to AAMA 1503.

I Average Thermal Conductance: Fixed glazing and framing areas of systems have average U-
factor of not more than 0.69 Btu/sg. ft. x h x deg F (3.92 W/sq. m x K) when tested according to
AAMA 1503.

1.3 SUBMITTALS

A.  Product Data: For each type of product indicated.

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Include structural analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

2. For entrances, include hardware schedule and indicate operating hardware types,
functions, quantities, and locations.

C.  Samples: For each exposed finish.

D.  Preconstruction Sealant Test Reports: For structural-sealant-glazed systems.

E. Product test reports.

F. Field quality-control test and inspection reports.

1.4 QUALITY ASSURANCE
A. Installer Qualifications: Acceptable to manufacturer and capable of preparation of data for

aluminum-framed systems including Shop Drawings based on testing and engineering analysis
of manufacturer's standard units in assemblies similar to those indicated for this Project.
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Testing Agency Qualifications: An independent agency qualified according to ASTM E 699 for
testing indicated.

WARRANTY

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 to, excessive deflection.

b. Noise or vibration caused by thermal movements.

C. Deterioration of metals, metal finishes,] and other materials beyond normal

weathering.

d. Adhesive or cohesive sealant failures.

e. Water leakage through fixed glazing and framing areas.

f. Failure of operating components to function properly.
2. Warranty Period: 2 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A

A.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
Arch Aluminum & Glass Co., Inc.

CMI Architectural Products, Inc.

Commercial Architectural Products, Inc.

EFCO Corporation.

Kawneer.

Pittco Architectural Metals, Inc.

Tubelite Inc.

United States Aluminum.

Vistawall Architectural Products.

YKK AP America Inc.

Manko 2450 Series

RBPBowoo~Noo~whE

= o

MATERIALS

Aluminum: Alloy and temper recommended by manufacturer for type of use and finish
indicated.

1. Sheet and Plate: ASTM B 209 (ASTM B 209M).

2. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M).

3. Extruded Structural Pipe and Tubes: ASTM B 429.

4 Structural Profiles: ASTM B 308/B 308M.
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FRAMING SYSTEMS

Framing Members: Manufacturer's standard extruded-aluminum framing members of thickness
required and reinforced as required to support imposed loads.
1. Construction: thermally broken frame assembly.

Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with
nonstaining, nonferrous shims for aligning system components.

Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining,

nonbleeding fasteners and accessories compatible with adjacent materials.

1. Where fasteners are subject to loosening or turning out from thermal and structural
movements, wind loads, or vibration, use self-locking devices.

2. Reinforce members as required to receive fastener threads.

Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts
complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.

Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing
compatible with adjacent materials. Form exposed flashing from sheet aluminum finished to
match framing and of sufficient thickness to maintain a flat appearance without visible
deflection.

Framing System Gaskets and Sealants: Manufacturer's standard recommended by manufacturer
for joint type.

GLAZING SYSTEMS
Glazing: As specified in Division 08 Section "Glazing."

Glazing Gaskets: Manufacturer's standard compression types, replaceable, molded or extruded,
that maintains uniform pressure and watertight seal.

Spacers and Setting Blocks: Manufacturer's standard elastomeric types.

DOORS

Doors: Manufacturer's standard glazed doors, for manual swing operation.

1. Door Construction: 2-inch overall thickness, with minimum 0.125-inch- (3.2-mm-) thick,
extruded-aluminum tubular rail and stile members. Mechanically fasten corners with
reinforcing brackets that are deep penetration and fillet welded or that incorporate
concealed tie rods.

2. Door Design: wide stile; 5-inch nominal width.

a. Accessible Doors: Smooth surfaced for width of door in area within 10 inches
(255 mm) above floor or ground plane.

3. Glazing Stops and Gaskets: Square, snap-on, extruded-aluminum stops and preformed

gaskets.
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a. Provide nonremovable glazing stops on outside of door.

DOOR HARDWARE

General: Provide heavy-duty units in sizes and types recommended by entrance system and
hardware manufacturers for entrances and uses indicated.

Scheduled Door Hardware: Provide door hardware according to the Door Hardware Schedule

specified in “Door Hardware” specification section.

1. Named Manufacturer's Products: Product designation and hardware manufacturer are
listed in the Door Hardware Schedule at the end of Part3 to establish minimum
requirements for design, grade, function, finish, size, and other distinctive qualities of
each type of door hardware.

a. Named products are basis-of-design products.  Provide named hardware
manufacturer's products or comparable products that are equivalent in function and
quality and that are recommended and supplied by entrance system manufacturer.

Cylinders: As specified in Division 08 Section "Door Hardware."

Strikes: Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for
aluminum framing.

Weather Stripping: Manufacturer's standard replaceable components.

1. Compression Type: Made of ASTM D 2000, molded neoprene, or ASTM D 2287,
molded PVC.

2. Sliding Type: AAMA 701, made of wool, polypropylene, or nylon woven pile with
nylon-fabric or aluminum-strip backing.

Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners
on mounting strip.

Silencers;: BHMA A156.16, Grade 1.

FABRICATION
Form aluminum shapes before finishing.

Weld in concealed locations to greatest extent possible to minimize distortion or discoloration
of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or
grinding.

Framing Members, General: Fabricate components that, when assembled, have the following

characteristics:

1. Profiles that are sharp, straight, and free of defects or deformations.

2. Accurately fitted joints with ends coped or mitered.

3. Means to drain water passing joints, condensation occurring within framing members,
and moisture migrating within the system to exterior.

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 084113 -5



2.8

D.

E.

F.

A

Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Shakespeare Facility

Cedar City, Utah

DFCM Project No. 12218730

4. Physical and thermal isolation of glazing from framing members.

5. Accommodations for thermal and mechanical movements of glazing and framing to
maintain required glazing edge clearances.

6. Provisions for field replacement of glazing from interior.

7. Fasteners, anchors, and connection devices that are concealed from view to greatest
extent possible.

Door Frames: Reinforce as required to support loads imposed by door operation and for
installing hardware.

1. At exterior doors, provide compression weather stripping at fixed stops.

2. At interior doors, provide silencers at stops to prevent metal-to-metal contact. Install
three silencers on strike jamb of single-door frames and two silencers on head of frames
for pairs of doors.

Hardware Installation: Factory install hardware to the greatest extent possible. Cut, drill, and
tap for factory-installed hardware before applying finishes.

After fabrication, clearly mark components to identify their locations in Project according to
Shop Drawings.
ALUMINUM FINISHES

Match adjacent curtainwall assembly.

PART 3 - EXECUTION

3.1

A

B.

C.

INSTALLATION

General:

1. Fit joints to produce hairline joints free of burrs and distortion.

2. Rigidly secure nonmovement joints.

3. Install anchors with separators and isolators to prevent metal corrosion and electrolytic
deterioration.

4, Seal joints watertight, unless otherwise indicated.

Metal Protection:

1. Where aluminum will contact dissimilar metals, protect against galvanic action by
painting contact surfaces with primer or by applying sealant or tape or installing
nonconductive spacers as recommended by manufacturer for this purpose.

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting
contact surfaces with bituminous paint.

Install components to drain water passing joints, condensation occurring within framing
members, and moisture migrating within the system to exterior.
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D.  Set continuous sill members and flashing in full sealant bed as specified in Division 07 Section
"Joint Sealants™ and to produce weathertight installation.

E. Install components plumb and true in alignment with established lines and grades, without warp
or rack.
F. Install glazing as specified in Division 08 Section "Glazing."

G.  Entrances: Install to produce smooth operation and tight fit at contact points.

1. Exterior Entrances: Install to produce tight fit at weather stripping and weathertight
closure.

2. Field-Installed Hardware: Install surface-mounted hardware according to hardware
manufacturers' written instructions using concealed fasteners to greatest extent possible.

H.  Install insulation materials as specified in Division 07 Section "Thermal Insulation.”

I Install perimeter joint sealants as specified in Division 07 Section "Joint Sealants" and to
produce weathertight installation.

J. Erection Tolerances: Install aluminum-framed systems to comply with the following maximum

tolerances:

1. Location and Plane: Limit variation from true location and plane to 1/8 inch in 12 feet
(3 mm in 3.7 m); 1/4 inch (6 mm) over total length.

2. Alignment:
a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch (1.5 mm).
b. Where surfaces meet at corners, limit offset from true alignment to 1/32 inch

(0.8 mm).

3. Diagonal Measurements: Limit difference between diagonal measurement to 1/8 inch

(3 mm).

3.2 FIELD QUALITY CONTROL

A.  Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
perform field tests and inspections and prepare test reports.

B.  Water Spray Test: Before installation of interior finishes has begun, a minimum area of 75 feet
(23 m) by 1 story of aluminum-framed systems designated by Architect shall be tested
according to AAMA 501.2 and shall not evidence water penetration.

C.  Repair or remove work where test results and inspections indicate that it does not comply with
specified requirements.

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine

compliance of replaced or additional work with specified requirements.

END OF SECTION 084113
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

11 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.  This Section includes the following:
1. Commercial door hardware for the following:
a. Swinging doors.

b. Fire-rated swinging doors.
C. Other doors to the extent indicated.

N

Cylinders for doors specified in other Sections.
3. Electrified door hardware.

B. Related Sections include the following:

Division 08 Section "Hollow Metal Doors and Frames"

Division 08 Section "Aluminum-Framed Entrances and Storefronts"

Division 08 Section "Flush Wood Doors"

Division 08 Section "Overhead Coiling Doors"

Division 26 Sections for connections to electrical power system and for low-voltage

wiring work.

Division 28 Section "Access Control" for access control devices installed at door

openings and provided as part of a security access system.

7. Division 28 Section "Intrusion Detection" for detection devices installed at door openings
and provided as part of an intrusion detection system.

8. Division 28 Section "Fire Detection and Alarm" for connections to building fire alarm

system.

agrwbdE
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C.  Products furnished, but not installed, under this Section include the following. Coordinating,
purchasing, delivering, and scheduling remain requirements of this Section.

1. Thresholds, weather stripping, and cylinders for locks specified in other Sections.

1.3 REFERENCED STANDARDS

A.  Provide hardware in accordance with the following standards in addition to those specified in
Division 01 Section “References”.
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1. American National Standards Institute (ANSI), A117.1: Accessible and Usable Buildings
and Facilities, edition as adopted by local Authority Having Jurisdiction (AHJ).

2. Builders Hardware Manufacturer’s Association (BHMA)

ANSI/BHMA A156.2: Bored and Preassembled Locks and Latches, 2011 edition
ANSI/BHMA A156.3: Exit Devices, 2008 edition

ANSI/BHMA A156.4: Door Controls - Closers, 2008 edition

ANSI/BHMA A156.15: Release Devices — Closer Holder, Electromagnetic, and
Electromechanical, 2011 edition

ANSI/BHMA A156.18: Materials and Finishes, 2006 edition

ANSI/BHMA A156.19: Power Assist and Low Energy Power Operated Doors,
2007 edition

oo oTp
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3. Door and Hardware Institute (DHI)

a. Recommended Locations for Architectural Hardware for Flush Wood Doors, 1993
edition

b. Recommended Locations for Architectural Hardware for Standard Steel Doors and

Frames, 2004 edition

Installation Guide for Doors and Hardware, 1994 edition

Keying Systems and Nomenclature, 2003 edition

e. Sequence and Format for the Hardware Schedule, 2001 edition

Qo0

4, National Fire Protection Association (NFPA)

a. NFPA 70: National Electrical Code, edition as adopted by local AHJ.

b. NFPA 80: Standard for Fire Doors and Other Opening Protectives, edition as
adopted by local AHJ.

C. NFPA 252: Standard Methods of Fire Tests of Door Assemblies, edition as
adopted by local AHJ.

14 SUBMITTALS

A. Product Data: Include construction and installation details, material descriptions, dimensions of
individual components and profiles, and finishes.

B. Shop Drawings: Details of electrified door hardware, indicating the following:

1. Wiring Diagrams: Power, signal, and control wiring. Include the following:
System schematic.
Point-to-point wiring diagram.

Riser diagram.
Elevation of each door.

ooow

2. Detail interface between electrified door hardware and fire alarm, access control,
security, building control system.
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3. Operation Narrative: Describe the operation of doors controlled by electrified door
hardware.

C. Samples for Verification: For exposed door hardware of each type, in specified finish, full size.
Tag with full description for coordination with the door hardware sets. Submit Samples before,
or concurrent with, submission of the final door hardware sets, if requested.

1. Samples will be returned to Contractor. Units that are acceptable and remain undamaged
through submittal, review, and field comparison process may, after final check of
operation, be incorporated into the Work, within limitations of keying requirements.

D. Qualification Data: For Installer

E. Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer

and witnessed by a qualified testing agency, for locks, latches, and closers as requested.

F.  Maintenance Data: For each type of door hardware to include in maintenance manuals. Include
final hardware and keying schedule.

G. Warranty: Special warranty specified in this Section.

H. Door Hardware Sets: Prepared by or under the supervision of Architectural Hardware
Consultant, detailing fabrication and assembly of door hardware, as well as procedures and
diagrams. Coordinate the final door hardware sets with doors, frames, and related work to
ensure proper size, thickness, hand, function, and finish of door hardware.

1. Format: Use same scheduling sequence and format and use same door numbers as in the
Contract Documents.
2. Content: Include the following information:

a.

b.
C.

@
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DOOR HARDWARE

Identification number, location, hand, fire rating, and material of each door and
frame.
Type, style, function, size, quantity, and finish of each door hardware item.

Complete designations of every item required for each door or opening including

name and manufacturer.

Fastenings and other pertinent information.

Location of each door hardware set, cross-referenced to Drawings, both on floor

plans and in door and frame schedule.

Explanation of abbreviations, symbols, and codes contained in schedule.

Mounting locations for door hardware.

Door and frame sizes and materials.

Description of each electrified door hardware function, including location,

sequence of operation, and interface with other building control systems.

1) Sequence of Operation: Include description of component functions that
occur in the following situations: authorized person wants to enter;
authorized person wants to exit; unauthorized person wants to enter;
unauthorized person wants to exit.

List of related door devices specified in other Sections for each door and frame.
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3. Submittal Sequence: Submit the final door hardware sets at earliest possible date,
particularly where approval of the door hardware sets must precede fabrication of other
work that is critical in 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 sets.

Keying Schedule: Prepared by or under the supervision of Architectural Hardware Consultant,
detailing Owner's final keying instructions for locks. Include schematic keying diagram and
index each key set to unique door designations.

QUALITY ASSURANCE
Installer Qualifications: An employer of workers trained and approved by lock manufacturer.

1. Installer's responsibilities include supplying and installing door hardware and providing a

qualified Architectural Hardware Consultant available during the course of the Work to

consult with Contractor, Architect, and Owner about door hardware and keying.

Installer shall have warehousing facilities in Project's vicinity.

3. Scheduling Responsibility: Preparation of door hardware and keying schedules.

4, Engineering Responsibility: Preparation of data for electrified door hardware, including
Shop Drawings, based on testing and engineering analysis of manufacturer's standard
units in assemblies similar to those indicated for this Project.

N

Architectural Hardware Consultant Qualifications: A person who is currently certified by DHI
as an Architectural Hardware Consultant and who is experienced in providing consulting
services for door hardware installations that are comparable in material, design, and extent to
that indicated for this Project.

Source Limitations: Obtain each type and variety of door hardware from a single manufacturer,
unless otherwise indicated.

1. Provide electrified door hardware from same manufacturer as mechanical door hardware,
unless otherwise indicated. Manufacturers that perform electrical modifications and that
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction
are acceptable.

Fire-Rated Door Assemblies: 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 NFPA 252 and UBC Standard 7-2.

1. Test Pressure: After 5 minutes into the test, neutral pressure level in furnace shall be
established at 40 inches (1016 mm) or less above the sill.

Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100, by a testing
agency acceptable to authorities having jurisdiction, and marked for intended use.

Keying Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination.” In addition to Owner,
Construction Manager, Contractor, and Architect, conference participants shall also include
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Installer's Architectural Hardware Consultant and Owner's Security Consultant. Incorporate
keying conference decisions into final keying schedule after reviewing door hardware keying
system including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each area, degree of security required,
and plans for future expansion.

2. Preliminary key system schematic diagram.

3. Requirements for key control system.

4. Address for delivery of keys.

Pre-installation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."
DELIVERY, STORAGE, AND HANDLING

Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to
Project site.

Tag each item or package separately with identification related to the final door hardware sets,
and include basic installation instructions, templates, and necessary fasteners with each item or
package.

Deliver keys to Owner’s Representative by registered mail or overnight package service.

COORDINATION

Coordinate layout and installation of recessed hardware with floor construction. Cast anchoring
inserts into concrete. Concrete, reinforcement, and formwork requirements are specified in
Division 03.

Templates: Distribute door hardware templates for doors, frames, and other work specified to
be factory prepared for installing door hardware. Check Shop Drawings of other work to
confirm that adequate provisions are made for locating and installing door hardware to comply
with indicated requirements.

Coordinate with aluminum entrance door supplier for door hardware installation.

Electrical System Roughing-in: Coordinate layout and installation of electrified door hardware
with connections to power supplies, fire alarm system and detection devices, access control
system, security system, and building control system.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of door hardware that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
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b

Structural failures including excessive deflection, cracking, or breakage.
Faulty operation of operators and door hardware.

C. Deterioration of metals, metal finishes, and other materials beyond normal
weathering and use.

o

2. Warranty Period: Three (3) years from date of Substantial Completion, except as
follows:

Continuous Hinges: Lifetime of Building

Grade 1 Cylindrical Locks: Ten (10) years from date of Substantial Completion.
Exit Devices: Three (3) years from date of Substantial Completion.

Manual Closers: Thirty (30) years from date of Substantial Completion.
Automatic Operators: Two (2) years from date of Substantial Completion.
Electrified Hardware Items: One (1) year from date of Substantial Completion.

~Do o0 T

1.9 MAINTENANCE SERVICE

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions as needed for Owner's continued adjustment, maintenance, and
removal and replacement of door hardware.

B. Maintenance Service: Beginning at Substantial Completion, provide six (6) months' full
maintenance by skilled employees of door hardware Installer. Include quarterly preventive
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and
adjusting as required for proper door hardware operation. Provide parts and supplies same as
those used in the manufacture and installation of original products.

1.10 EXTRA MATERIALS
A.  Furnish full-size units of door hardware described below, before installation begins, that match
products installed and that are packaged with protective covering for storage and identified with
labels describing contents.
B. Door Hardware:
1. 2 each  Von Duprin 98-L x 626 Exit Devices

2. 2 each  Schlage ND80JD x 626 Locksets
3. 2 each LCN 4040XP EDA x 689 Closers

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

DOOR HARDWARE 087100-6



2.2

2.3

N

Hinges:
Continuous Hinges:

Operating Door Trim:
Decorative Door Pulls:
Locking Door Pulls:
Electric Strikes:

Locks and Latches:
Cylinders and Cores:
Glass Door Panic Hardware:
Exit Devices:

Mechanical Door Closers:
Closer Release Devices:
Automatic Operators:
Accessories and Trim:

Overhead Stops and Holders:
Saddle and Panic Thresholds:

Weather Strip and Gasket:
Miscellaneous Hardware:
Electronic Accessories

Emergency Access Key Box:

Key Cabinet:
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Ives, Hager, Stanley, McKinney, Bommer
Ives, Stanley, Hager, Select, McKinney, Markar,
Pemko

Ives, Rockwood, Hager, Trimco

Ives, Rockwood, Hager, Burns

C.R. Lawrence, Rockwood, Dorma

Von Duprin, HES, Foldger Adams
Schlage, Owner’s Standard

Schlage

C.R. Lawrence

Von Duprin, Owner’s Standard

LCN, Owner’s Standard

LCN , Rixson, ABH, Sargent

LCN, Owner’s Standard

Ives, Rockwood, Hager, Trimco

Glynn Johnson, Rixson, ABH, Sargent
Zero, National Guard, Pemko

Zero, National Guard, Pemko

Ives, Rockwood, Hager, Trimco

Schlage Electronics / Von Duprin, Securitron,
Knox, Inc

Lund Equipment

Substitutions submitted in compliance with Division 01 Section “Substitutions” requirements
will be reviewed for conformance to basis of design.

SCHEDULED HARDWARE

Requirements for design, grade, function, finish, size, and other distinctive qualities of each
type of finish hardware are indicated in the "Hardware Schedule" at the end of this Section.
Products are identified by using hardware designation numbers of the following:

1.

MATERIALS AND FABRICATION

Manufacturer's Product Designations: The product designation and name of one
manufacturer are listed for each hardware type required for the purpose of establishing
minimum requirements. Provide either the product designated or, where more than one
manufacturer is specified under the Article "Manufacturers" in Part 2 for each hardware
type, the comparable product of one of the other manufacturers that complies with

requirements.

General
Manufacturer's Name Plate: Do not use manufacturers' products that have manufacturer's
name or trade name displayed in a visible location (omit removable nameplates) except in
conjunction with required fire-rated labels and as otherwise acceptable to Architect.

1.

a. Manufacturer's identification will be permitted on rim of lock cylinders only.

DOOR HARDWARE
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Base Metals: Produce hardware units of basic metal and forming method indicated using

manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of
lesser (commercially recognized) quality than specified for applicable hardware units for

finish designations indicated.

Provide hardware manufactured to conform to published templates generally prepared for

machine screw installation. Do not provide hardware that has been prepared for self-
tapping sheet metal screws, except as specifically indicated.

B. Fasteners

1.

Furnish screws for installation with each hardware item. Provide Phillips flat-head
screws except as otherwise indicated. Furnish stainless steel (exposed under any
condition) screws to match hardware finish or, if exposed in surfaces of other work, to
match finish of this other work as closely as possible including "prepared for paint"
surfaces to receive painted finish.

Provide concealed fasteners for hardware units that are exposed when door is closed
except to the extent no standard units of type specified are available with concealed
fasteners. Use through bolts only as indicated in this section unless their use is the only
means of reinforcing the work adequately to fasten the hardware securely. Where thru-
bolts are used as a means of reinforcing the work, provide sleeves for each thru-bolt or
use sex screw fasteners.

24 HINGES

A. Acceptable Products:

ok wNE

Ives: 5BB1 5BB1HW
Hager: BB1279 BB1168
Stanley: FBB179 FBB168

McKinney: TB2714 T4B3386
Bommer: BB5000 BB5004
Substitutions as approved by Architect/Owner

B. Requirements:

1.

Quantity: Provide the following, unless otherwise indicated:

a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.

Template Requirements: Except for hinges and pivots to be installed entirely (both
leaves) into wood doors and frames, provide only template-produced units.

Hinge Weight: As indicated in hardware sets.

Hinge Base Metal: Unless otherwise indicated, provide the following:

a. Exterior Hinges: Stainless steel with stainless-steel pin.
b. Interior Hinges: Steel with steel pin.
C. Hinges for Fire-Rated Assemblies: Steel with steel pin.

Hinge Options: Where indicated in door hardware sets or on Drawings:

DOOR HARDWARE

087100-8



2.5

2.6

6.

b
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Safety Stud: Designed for stud in one leaf to engage hole in opposing leaf.

b. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a
groove in hinge pin, prevents removal of pin while door is closed; for out-swinging
doors.

C. Corners: Square.

Fasteners: Comply with the following:

a. Machine Screws: For metal doors and frames. Install into drilled and tapped
holes.

b. Wood Screws: For wood doors and frames.

C. Threaded-to-the-Head Wood Screws: For fire-rated wood doors.

CONTINUOUS HINGES

Acceptable Products:

Nooh~whE

Ives: 112HD 224HD
Stanley: 661HD 662HD
Hager: 780-112HD  780-224HD
Select: SL11HD SL24HD
McKinney: MCK-12HD  MCK-25HD
Pemko: FMSLFHD FMHD

Substitutions as approved by Architect/Owner

Requirements:

1.

Geared Continuous Hinges: Shall utilize a single gear section for the door leaf and a
separate gear section for the frame side of the door. Provide full mortise or surface
applied hinge as scheduled in each set. Geared hinges are to be UL 10C tested and

approved for 90 minutes.

OPERATING DOOR TRIM

Door Bolts

1.

Acceptable Products:

PoooTe

Ives: FB358/FB458 FB31/FB41
Rockwood: 557/555 1842/1948
Hager: 283D/282D 282D/291D
Trimco: 3915/3917 3810/3815

Substitutions as approved by Architect/Owner

Requirements:

a.

DOOR HARDWARE

DP1/DP2
570

280X
3910/3911

Provide bolt model recommended by manufacturer for door material type.
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Provide 1 inch throw stainless steel bolt with 12 inch length unless otherwise

scheduled in the sets.
Provide a dust proof strike for bottom bolt at all locations where there is not a

threshold.

B. Coordinators

1. Acceptable Products:

PoooTe

Ives: COR x FL MB
Rockwood: 1600 Series 1601 Series
Hager: 297 Series 297 Series
Trimco: 3094 3095

Substitutions as approved by Architect/Owner

2. Requirements:

a.

b.

Provide bar type coordinator and filler bar of size as recommended by
manufacturer for each opening.

Provide mounting brackets as required for soffit mounted hardware to be
compatible with coordinator.

C. Push Plates, Pull Plates, and Pulls

1. Acceptable Products:

PoooTe

Ives: 8200 8305
Rockwood: 70C  111x70C
Hager: 30S 31
Trimco: 1001 1018

Substitutions as approved by Architect/Owner

2. Requirements:

a.

b.

Push Plate: Provide 6 inch by 16 inch by .050 inch push plate constructed of
stainless steel. Bevel all four edges.

Pull Plate: Provide 4 inch by 16 inch by .050 inch push plate constructed of
stainless steel, bevel all four edges. Provide 10 inch center to center (CTC) pull
constructed of stainless steel with a diameter of 1 inch.

D. Decorative Door Pulls

1. Acceptable Products:

cooco

Ives: 9264F/9265F 9266F/9267F
Rockwood: RM3311 RM3301
Burns: VP4251 VP4241

Substitutions as approved by Architect/Owner

2. Requirements:

DOOR HARDWARE
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a. Provide door pulls 1-1/4 inch diameter with flat tips. Pull shall be constructed of
brass, bronze, or stainless steel.
b. Provide pull length and shape as indicated in the sets.

2.7 ELECTRIC STRIKES

A. Acceptable Products:

PownE

Von Duprin: 6300 Series 6000 Series 5000 Series 4000 Series
HES: 9000 Series 1006 Series  -- -
Foldger Adam: - 300 Series - -

Substitutions as approved by Architect/Owner

B. Requirements:

1.

2.

3.

Provide electric strikes that are continuous duty rated without the use of external
rectifiers.

Provide electric strikes with function (fail safe, fail secure) and power requirements as
scheduled.

Where scheduled, provide electric strikes with monitor switches.

2.8 LOCKS AND LATCHES

A. General:

1. Lock Chassis: Shall be made from steel, with locking spindles of stainless steel.

2. Latch Bolt: Shall be constructed of stainless steel with 3/4 inch throw on mortise locks
and 1/2 inch throw otherwise. Latch to be deadlocking on keyed functions.

3. Lever Trim: Shall be pressure cast brass, bronze, zinc, or steel with wrought rose design.
Levers are to be solid with no voids or plastic inserts.

4, Fire Rating: Lock shall be listed for up to 3 hours.

5. Strike Plates: Provide ANSI 4-7/8 inch strike plates. At pairs of doors, provide strike

with 7/8 inch flat lip. At single doors, provide round-lipped strike with lip length as
required to minimally clear jamb and trim. Provide dust box at each strike location.

B. Grade 1 Bored Locks

1.

2.

Acceptable Products:

a. Schlage: ND Series, Rhodes Lever
b. No Substitution, Match existing facility standard

Requirements:

a. ANSI Grade: BHMA/ANSI A156.2, Series 4000, Grade 1.
b. Door Prep: Provide lockset to install using a standard ANSI 161 door preparation.

DOOR HARDWARE 087100-11
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C. Anti-Rotation Plate: Provide lockset with a mechanically interlocked anti-rotation
plate. Anti-Rotation teeth or “bite tabs” are not acceptable. Locks without any
rotation prevention devices are not acceptable.

d. Lever Return Springs: Provide each lever with two compression type return
springs that are easily accessible without dismantling the lock chassis. Locks
utilizing tension or torsion lever return springs are unacceptable. Locks with
internal springs that require dismantling the lock chassis are unacceptable.

e. Lever Spindles: Provide lock with either milled or 1-piece deep drawn spindles. 2-
piece interlocking stamped spindles are not acceptable.
f. Multi-Functionality: Provide modular lockset with capability to convert to a new

lock function by changing key cams.
g. Vandal Resistant Lever: Where scheduled, provide lockset with lever that freely
rotates even when locked to resist vandalism and abuse.

C. Deadbolts
1. Requirements:

a. Provide deadbolts by same manufacturer as the provided locksets.
b. Provide chassis type, function, and grade as scheduled.

2.9 CYLINDERS AND CORES
A.  Acceptable Products:

1. Schlage: Everest D FSIC
2. No Substitution, Match existing facility standard

B. Requirements:

1. Full Size Interchangeable Cylinders: Provide cylinders of quantity and type and with the
appropriate cam/tailpiece to be compatible with the locking hardware provided. Provide
cylinder housings ready to accept 6-pin, Full-Size Interchangeable Cores (FSIC).

a. Temporary Construction Keying: Provide each cylinder housing and/or lock lever
with keyed construction core during the construction period. Cores will remain
property of the contractor and will be returned upon installation of owner’s
permanent key system.

b. Permanent Cores: Provide factory keyed cores that are utility patented . Provide
cores with a geographically exclusive factory-restricted keyway. Ship cores
directly to owner’s representative. At substantial completion, accompany the
owner’s representative while replacing temporary construction cores with the
owner’s permanent key system.

2. Keys: Provide cylinder manufacturer’s standard keys. Keys shall be shipped separate
from cores directly to owner’s representative. For estimating purposes, provide keys in
the following quantities:

a.  Construction Control Keys: 2 each

DOOR HARDWARE 087100-12
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b.  Construction Change Keys: 12 each
c.  Permanent Control Keys: 2 each
d.  Split Key Voiding Keys: 2 each
e.  Permanent Master Keys: 2 each
f.  Permanent Change Keys: 4 per core

2.10 EXIT DEVICES
A. Acceptable Products:

1. Von Duprin: 98 Series -
2. No Substitution, Match existing facility standard

B. Requirements:

1. ANSI Grade: BHMA/ANSI A156.3, Grade 1.
2. Device Construction:

a. Exit device(s) shall have a mechanism case constructed of extruded aluminum or
wrought stainless steel, base plates constructed of cold rolled or cast steel, push
pad of extruded aluminum with stainless steel covering or wrought stainless steel,
and end caps with flush mounted, sloped design. At full-glass doors, provide exit
devices with no exposed fasteners or rivets visible through glass. Where required
by stile width, provide narrow-stile type device.

b. Latchbolt: Provide Pullman-type deadlocking latch bolts constructed of stainless
steel. Where specified provide high security Pullman-type latchbolt that collapses
to be square faced under high pull forces. Latch return springs shall be
compression type. Tension and Torsion latch return springs are not acceptable.

C. Dogging Mechanism: where dogging or latch-retraction options are not
specifically scheduled for non-fire rated doors, provide device with a hex-key
activated hook-type dogging mechanism constructed of steel.

d. Plastic or nylon used for the push pad, or parts in the dogging mechanism or
latchbolt mechanism are unacceptable.

e. Sound Dampening: Device shall be provided with factory-installed sound
dampening materials.

f. Provide device type, function, and trim style as indicated in hardware schedules.

3. Where exit device(s) are provided for fire rated door, provide with fire listing and label
indicating “Fire Exit Hardware”. If device is mounted on wood doors, provide sex nuts
and bolts.

Provide shim Kits, filler plates, and other accessories as required for each opening.
Unless otherwise indicated in the sets, provide device with roller-type strike.

Where scheduled, provide removable mullions by same manufacturer as provided exit
devices. Provide mullion stabilizers, key removable option, strike preps, and fire rating
as indicated in sets.

ook

2.11 MECHANICAL DOOR CLOSERS
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A. General:

1. Valves: Closers shall have separate valves for latch speed, main speed, and back check.
Valves shall be staked to prevent accidental removal. Internal Pressure Relief Valves
(PRVs) are prohibited. Provide the appropriate closer body, handing, and brackets to
mount closer inside the building on the least-public side of the door.

a. Where closers are to be mounted parallel arm, provide with heavy duty, fully
forged arms.

b. Where closers are to be mounted regular arm and the opening can otherwise be
opened to 180 degrees, provide closer with the appropriate special templating to
allow 180 degree door swing. Where a special template is not available for 180
degree swing, provide closer arm with integrated stop.

2. Integrated Stop Closer Arms: Where a closer with integrated stop is required, provide the
appropriate closer and arm as follows:

a. Parallel arm with spring-cushioned stop arm: Provide where door is otherwise able
to open to 95 degrees and requires a parallel arm mount closer.

b. Parallel arm with dead stop arm: Provide where door is obstructed from opening to
95 degrees and requires a parallel arm mount closer.

C. Regular arm with push side surface-mounted overhead stop: Provide where door
closer should mount on pull side of door.

3. Hold Open Arms: Provide closer arms with mechanical hold-opens as scheduled.

4. Provide closers with any special templates, brackets, plates, or other accessories required
for interface with header, door, wall, and other hardware. Provide closers with screw
packs containing thru-bolts, machine screws, and wood screws.

5. Closers shall be provided with all-weather fluid and shall not require readjustment from
120 degrees F to -30 degrees F. Fluid shall be non-flaming and shall not fuel door or
floor covering fires. Upon request, provide data indicating thermal properties of fluid.

6. Closers shall close and latch door when adjusted to meet accessibility requirements for
door opening force: 8.5 Ibs at exterior doors, 5 Ibs at interior doors, and 15 Ibs at labeled
fire doors.

B. Heavy Duty Door Closers:
1. Acceptable Products:

a. LCN:  4040XP
b. No Substitution, Match existing facility standard

2. Requirements:

a. ANSI Grade: BHMA/ANSI A156.4, Grade 1.

b. Closer Construction: Closer shall have cast iron or aluminum alloy body with 1-
1/2 inch steel piston, double heat treated pinion, 5/8 inch bearing journals, and full
complement needle or caged ball bearings. Closer shall be adjustable from sizes 1
through 6.

C. Provide closers with spring size adjustment dial for ease of adjusting.

DOOR HARDWARE 087100-14



Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

C. Closer Release Devices

1.

2.

Acceptable Products:

a. LCN: SEM7800 Series
b. Rixson: 900 Series

C. ABH: 2000 Series

d. Sargent: 1500 Series

Substitutions as approved by Architect/Owner

D. Requirements:

1.

Provide 35 pound electro-magnetic hold open device constructed of die cast metal or
plastic. Electromagnet shall accept 120VAC, 24VDC, and/or 12VDC power from fire
alarm. Provide mounting style as scheduled.

2.12 AUTOMATIC OPERATORS (ELECTRO-HYDRAULIC)

A. Acceptable Products:

1.
2.

LCN: 4600 Series
No Substitution, Match existing facility standard

B. Requirements:

1.

2.

Provide low energy automatic operator units with hydraulic closer complying with ANSI
A156.19.

Provide units with conventional door closer opening and closing forces unless power
operator motor is activated. Provide door closer assembly with adjustable spring size,
back-check, and opening and closing speed adjustment valves to control door.

a. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no
seasonal closer adjustment for temperatures ranging from 120 degrees F to -30
degrees F.

Provide units with on/off switch for manual operation, motor start up delay, vestibule
interface delay, electric lock delay, and door hold open delay.

Provide drop plates, brackets, or adapters for arms as required for details.

Provide actuator switches for operation as specified. Provide weather-resistant actuators
at exterior applications.

Provide complete assemblies of controls, switches, power supplies, relays, and
parts/material recommended and approved by manufacturer of automatic operator for
each individual leaf.

Provide units with vestibule inputs that allow sequencing operation of two units, and
SPDT relay for interfacing with latching or locking devices.

2.13 ARCHITECTURAL DOOR TRIM

DOOR HARDWARE
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A. Protection Plates and Edge Guards

1. Acceptable Products:

a. Ives: 8400 Series

b. Rockwood: K1050

C. Hager: 194S

d. Trimco: K Series

e. Substitutions as approved by Architect/Owner

2. Requirements:

a. Provide .050 inch thick stainless steel protection plates with height as scheduled.
Plate shall have four beveled edges and countersunk screws. Provide plate with
width as follows:

1) Pairs of Doors: Provide plate to be 1 inch less door width.
2)  Single Doors: Provide plate to be 2 inches less door width on push side, pull
side mounted plates to be 1 inch less door width.

b. Where plate exceeding 16 inches in height is scheduled on fire rated door, provide
visual UL marking on plate and fasten using adhesive rather than screws.

B. Door Stops and Holders

1. Acceptable Products:

a. Ives: WS407

b. Rockwood: 405/406

C. Hager: 236W

d. Trimco: 1270

e. Substitutions as approved by Architect/Owner

2. Requirements:

a. Provide stops and holders as indicated in the HW sets.

b. Where wall bumpers are scheduled, provide concave rubber bumper where the
adjacent lever trim incorporates a push-button. Otherwise, provide convex rubber
bumpers.

2.14 OVERHEAD STOPS AND HOLDERS

A.  Acceptable Products:

1. Glynn Johnson: 100 Series 90 Series 450 Series
2. Rixson-Firemark: 6 Series 9 Series 10 Series

3. ABH: 1000 Series 9000 Series 3300 Series
4, Sargent: 100 Series 90 Series 450 Series
5. Substitutions as approved by Architect/Owner
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Requirements:

1. Provide overhead stops and holders as scheduled, sized per manufacturer’s

recommendations based on door width.

Provide concealed overhead stops with adjustable jamb bracket.

3. Where possible without conflicting with other hardware, mount surface overhead stops
on least public side of door.

4. Provide stops with any special templates, brackets, plates, or other accessories required
for interface with header, door, wall, and other hardware.

N

SADDLE AND PANIC THRESHOLDS

Acceptable Products:

1. Zero International: 655A
2. National Guard: 425HD
3. Pemko: 1715A
4. Substitutions as approved by Architect/Owner

Requirements:

=

Saddle thresholds: Provide with length equal to the width of the opening.

2. Panic thresholds: Provide with length equal to the overall frame width. Provide with
mitered and welded ends.

3. Where floor closers are scheduled with thresholds, provide threshold with factory cut
outs to be compatible with the provided floor closer.

4. Provide stainless steel machine screws and lead anchors for each threshold.

WEATHERSTRIP AND GASKET

General:

1. Provide weather strip and gasketing as scheduled.

2. Size weather strip and gasket to provide a continuous seal around opening and at meeting
stiles.

Perimeter Seals

1. Acceptable Products:

a. Zero: 429A 8303AA 188S-BK  488S-BK
b. National Guard: 700SA  160S 5050B 2525B

C. Pemko: 2891AS 303AS  S88D PK33D
d. Substitutions as approved by Architect/Owner

Astragals, Meeting Stiles, and Mullion Seals

1. Acceptable Products:
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a. Zero: 8193AA 44A
b. National Guard: 9605A 139A
C. Pemko: 18041CNB  357C
d. Substitutions as approved by Architect/Owner

2. Requirements

a. Where overlapping astragals are scheduled on exterior doors, provide with thru-
bolts.

b. Where overlapping astragals are scheduled on out-swinging doors, provide for
mounting on the pull-side of the active leaf. Otherwise, provide for mounting on
the push-side of the inactive leaf.

Door Bottoms

1. Acceptable Products:

a. Zero: 8198AA  8192AA --

b. National Guard: C627A 601 4440SA
C. Pemko: 3452CNB  18100CNB  --

d. Substitutions as approved by Architect/Owner

MISCELLANEOUS HARDWARE
Silencers

1. Acceptable Products:

a. Ives: SR64 SR65 SR66
b. Rockwood: 608 609 608CA
C. Hager: 307D 308D --

d. Trimco: 1229A 1229B -

e. Substitutions as approved by Architect/Owner

2. Requirements:
a. Where indicated on single openings, provide 3 each rubber silencers on lock jamb.
b. Where indicated on paired openings, provide 2 each rubber silencers on header.
ACCESS CONTROLLED LOCKS
Hardwired Access Controlled Locks
1. Acceptable Products:

a. Schlage Electronics: AD-300 Series, RHO Lever
b. Substitutions as approved by Architect/Owner
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2. Requirements:

a.

b.
C.

g.
h.

Provide open-architecture, networked electronic lock with non-handed chassis of
type scheduled. Lock shall be configurable by a hand held device.

Lock shall be powered via hardwired connection.

Provide lock that communicates with the access control panel via Weigand, Clock
& Data, or RS-485 protocol through a hardwired connection. Provide interface
panel as required by access control panel and communication protocol
requirements.

Provide multi-technology card reader capable of simultaneously reading 135 kHz
proximity technology and 13.56MHz smart technology, iClass compatible.

Lock shall have modular, field adaptable reader modules that may be replaced to
transition to new credential technologies.

Provide lock with switches to monitor door position, request to exit, request to
enter, key override, lock status, and interior cover tamper guard.

Provide lock with functions and keying as scheduled.

Provide lock with emergency key override.

B. Wireless Access Controlled Locks

1. Acceptable Products:

a.
b.

Schlage Electronics: AD-400 Series, RHO Lever
Substitutions as approved by Architect/Owner

2. Requirements:

a.

Provide open-architecture, battery-operated, networked electronic lock with non-
handed chassis of type scheduled. Lock shall be configurable by a hand held
device.

Provide lock that wirelessly communicates with the access control panel or an
interface module using Weigand, Clock & Data, or RS-485 protocol.

Provide multi-technology card reader capable of simultaneously reading 135 kHz
proximity technology and 13.56MHz smart technology, iClass compatible.

Lock shall have modular, field adaptable reader modules that may be replaced to
transition to new credential technologies.

Provide lock with switches to monitor door position, request to exit, request to
enter, key override, lock status, and interior cover tamper guard.

Provide lock with functions and keying as scheduled.

Provide lock with emergency key override.

2.19 ELECTRONIC ACCESSORIES

A. Power Supplies

1. Acceptable Products:

a.
b.

DOOR HARDWARE

Schlage Electronics: PS900 Series
No Substitution, Match existing facility standard

087100-19



Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

2. Requirements:

a. Provide power supplies, recommended and approved by the manufacturer of the
electrified locking component, for the operation of electrified locks, electrified exit
devices, magnetic locks, electric strikes, and other components requiring a power
supply.

b. Provide the appropriate quantity of power supplies necessary for the proper
operation of the electrified locking component and/or components as
recommended by the manufacturer of the electrified locking components with
consideration for each electrified component utilizing the power supply, the
location of the power supply, and the approved wiring diagrams. Locate the power
supplies as directed by the Architect.

C. Provide a power supply that is regulated and filtered 24 VVDC, or as required, and
UL class 2 listed.

d. Options: Provide the following options.

1) Provide a power supply, where specified, with the internal capability of
charging optional sealed backup batteries 24 VDC, or as required, in
addition to operating the DC load.

2) Provide sealed batteries for battery back-up at each power supply where
scheduled.

3) Provide keyed power supply cabinet.

4) Provide a power supply complete requiring only 120VAC to the fused input
and shall be supplied in an enclosure.

e. Provide a power supply with emergency release terminals, where required, that
allow the release of all devices upon activation of the fire alarm system complete
with fire alarm input for initiating “no delay” exiting mode.

B. Electric Power Transfers
1. Acceptable Products:

a. Von Duprin: EPT-10 EPT-2
b. No Substitution, Match existing facility standard

2. Requirements:

a. Provide edge-mounted electric power transfer with either two 18 gauge wires or
ten 24 gauge wires as scheduled.

b. Provide transfer capable of carrying a 16 Amp current for a minimum of .3
seconds.

C. Door Contacts

1. Acceptable Products:

a. Schlage Electronics: 679-05 7764

b. Securitron: DPS Series -

c. Security Door Controls: MC-4 MC-4M
d. Substitutions as approved by Architect/Owner
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2. Requirements:

a. Provide concealed, edge-mounted door contacts as appropriate for door/frame
material.

b. Provide 7764 door contacts where scheduled on fire rated openings, otherwise
provide 679-05 switches.

MAGNETIC LOCKS
General

1. Provide magnetic locks complying with BHMA/ANSI A156.23.

2. Where scheduled, provide magnetic locks with fully-concealed SPDT magnetic bond
sensing and SPDT door status monitoring devices.

3. Provide fasteners, mounting brackets, and spacer bars as required for proper installation
for each application.

4, Provide magnetic locks with complete assemblies of controls, switches, power supplies,

relays, and other items required to meet egress code requirements.
Shear-Type Magnetic Locks

1. Acceptable Products:

a. Schlage Electronics: GF3000 Series
b. Security Door Controls: 1561 Series

C. Securitron: SAM Series

d. Substitutions as approved by Architect/Owner

2. Requirements:
a. Provide minimum holding force of 1,200 pounds.
b. Provide concealed or surface mount as scheduled
HIGH SECURITY EMERGENCY KEY BOX
Acceptable Products:

1. Knox, Inc. 3200 Series x RMK
2. Substitutions as approved by Architect/Owner

Requirements:
1. Provide recess-mounted emergency key box as approved by the local fire jurisdiction.

Key box to be master-keyed as dictated by local fire jurisdiction.

KEY CONTROL CABINET

A. Acceptable Products:

DOOR HARDWARE
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1. Lund, Inc. 1200 Series
2. Substitutions as approved by Architect/Owner

B. Requirements:

1. Provide a key control system including envelopes, labels, and tags with self-locking key
clips, receipt forms, 3-way visible card index, temporary markers, permanent markers,
and standard metal cabinet.

2. Provide complete cross-index system set up by Owner, and place keys on markers and
hooks in the cabinet as determined by the final key schedule.

3. Provide hinged-panel type cabinet for wall mounting with capacity for 250 unique keys.

2.23 FINISHES

A. Match items to the manufacturer's standard color and texture finish for the latch and locksets (or
push-pull units if no latch or locksets).

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. The designations used in schedules and elsewhere to indicate hardware finishes are those listed
in ANSI/BHMA A156.18, "Materials and Finishes," including coordination with the traditional
U.S. finishes shown by certain manufacturers for their products.

D. The designations used in schedules and elsewhere to indicate hardware finishes are the industry-
recognized standard commercial finishes, except as otherwise noted.

1. Brushed Chrome and/or Stainless Steel Appearance

Brushed Stainless Steel, no coating: ANSI 630.

Satin Chrome, Clear Coated: ANSI 626, ANSI 652.

Powder Coated Aluminum finish: ANSI 689.

Saddle and Panic Thresholds: Mill Aluminum finish.
Weatherstrip and Gasket: Clear Anodized Aluminum finish.

®o0 o

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and frames, 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.  Examine roughing-in for electrical power systems to verify actual locations of wiring
connections before electrified door hardware installation.
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Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Steel Doors and Frames: Comply with DHI A115 Series.

1. Surface-Applied Door Hardware: Drill and tap doors and frames according to ANSI
A250.6.

Wood Doors: Comply with DHI A115-W Series.

INSTALLATION

Pre-installation conference shall be conducted prior to installation of hardware at Project site.
Meet with the, Owner, Contractor, installer, and manufacturer’s representatives. A separate
pre-installation conference shall be conducted prior to the installation of electronic security
hardware with the electrical contractor Review catalogs, brochures, templates, installation
instructions, and the approved hardware schedule. Survey installation procedures and
workmanship, with special emphasis on unusual conditions, as to ensure correct technique of
installation, and coordination with other work. Notify participants at least ten, 10 working days
before conference.

Hardware Installers must have a minimum of five (5) years’ experience in installation of
hardware. Provide verification of installer’s qualification to Consultant for approval. All
installers to attend review meetings with the hardware distributor.

Install hardware using only manufacturer supplied and approved fasteners in strict adherence
with manufacturers published installation instructions.

Install head seal prior to installation of “PA”-parallel arm mounted door closers and push side
mounted door stops/holders. Trim, cut and notch thresholds and saddles neatly to minimally fit
the profile of the door frame. Install thresholds and saddles in a bed of caulking completely
sealing the underside from water and air penetration.

Counter sink through bolt of door pull under push plate during installation.

Mounting Heights: Mount door hardware units at heights indicated, as follows, unless
otherwise 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. Custom Steel Doors and Frames: DHI's "Recommended Locations for Builders'
Hardware for Custom Steel Doors and Frames."

3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

Install each door hardware item to comply with manufacturer's written instructions. Where
cutting and fitting are required to install door hardware onto or into surfaces that are later to be
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painted or finished in another way, coordinate removal, storage, and reinstallation of surface
protective trim units with finishing work specified in Division 09 Sections. Do not install
surface-mounted items until finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment
substrates as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors according to industry standards.

Boxed Power Supplies: Locate power supplies as indicated. Verify location with Architect.

1. Configuration: Provide one power supply for each door opening.
2. Configuration: Provide the least number of power supplies required to adequately serve
doors with electrified door hardware.

Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying
with requirements specified in Division 07 Section "Joint Sealants."

FIELD QUALITY CONTROL

Architectural Hardware Consultant: Architect shall engage a qualified Architectural Hardware
Consultant to perform inspections and to prepare inspection reports.

Architectural Hardware Consultant shall inspect door hardware and state in each report whether
installed work complies with or deviates from requirements, including whether door hardware is
properly installed and adjusted.

ADJUSTING

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.

1. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage
lock bolt.

2. Door Closers: Unless otherwise required by authorities having jurisdiction, adjust sweep
period so that, from an open position of 70 degrees, the door will take at least 3 seconds
to move to a point 3 inches (75 mm) from the latch, measured to the leading edge of the
door.

Occupancy Adjustment: Approximately six months after date of Substantial Completion,
Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting
operating forces, each item of door hardware as necessary to ensure function of doors, door
hardware, and electrified door hardware.
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3.6 CLEANING AND PROTECTION
A. Clean adjacent surfaces soiled by door hardware installation.
Clean operating items as necessary to restore proper function and finish.
C. Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.
3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain door hardware and door hardware finishes. Refer to Division 01
Section "Demonstration and Training."”

3.8 DOOR HARDWARE SETS

A. The following schedule of hardware sets shall be considered a guide and the supplier is
cautioned to refer to general conditions, special conditions, and the full requirements of this
section. It shall be the hardware supplier's responsibility to furnish all required hardware.

B. Where items of hardware are not definitely or correctly specified and are required for
completion of the Work, a written statement of such omission, error, conflict, or other
discrepancy shall be sent to the Architect, prior to date specified for receipt of bids, for
clarification by addendum.

C. Adjustments to the Contract Sum will not be allowed for omissions or items of hardware not
clarified prior to bid opening.

HW SET NO: 01
1 EA  EVDCYLINDER AS REQ'D BY DOOR MFG SCH
REMAINING HARDWARE ~ BY DOOR MFG B/O
HW SET NO: 02
8 EA  HINGE 5BB14.5 X 4.5 NRP 652 IVE
1 EA  AUTOFLUSH BOLT FB31T 630 IVE
1 EA  MANUAL FLUSH BOLT FB458 626 IVE
(BOTTOM BOLT)
1 EA  DUST PROOF STRIKE DP2 626 IVE
1 EA  VANDL STOREROOM ND96TD RHO 626 SCH
LOCK
1 EA  FSICPERMANENT CORE  23-030 EV D 626 SCH
1 EA  COORDINATOR COR X FL 628 IVE
2 EA  MOUNTING BRACKET MB 689 IVE
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2 EA SURFACE CLOSER

2 EA CUSH SHOE SUPPORT

2 EA KICK PLATE

1 SET SEALS

1 EA ASTRAGAL

2 EA DOOR SWEEP

1 EA THRESHOLD

HW SET NO: 03
10 EA HW HINGE

2 EA POWER TRANSFER

1 EA KEYED REMOVABLE
MULLION

1 EA ELEC PANIC HARDWARE

1 EA ELEC PANIC HARDWARE

1 EA RIM CYLINDER

1 EA MORTISE CYLINDER

2 EA FSIC PERMANENT CORE

2 EA SURFACE CLOSER

2 EA CUSH SHOE SUPPORT

2 EA KICK PLATE

1 SET SEALS

2 EA DOOR SWEEP

1 EA THRESHOLD

2 EA DOOR CONTACT

Southern Utah University

Beverley Taylor Sorenson Center for the Arts

4040XP SHCUSH
ST-2648
4040XP-30
ST-2648
8400 10" X 2" LDW B4E
700SA
139A
(INSTALL ON PULL SIDE OF
ACTIVE LEAF TO COVER
LATCHBOLT)
C627A
425HD

SBB1HW 4.5 X 4.5 NRP
EPT10
KR4954-STAB

LX-RX-LC-98-EO
LX-RX-LC-98-L-996-06
20-057-1CX
26-091-1CX
23-030 EV D
4040XP SCUSH
ST-1595
4040XP-30
ST-1595
8400 10" X 2" LDW B4E
700SA
C627A
425HD
679-05

Southern Utah Museum of Art
Cedar City, Utah
DFCM Project No. 12218730

689 LCN
689 LCN
630 IVE
CL NGP
600 NGP
CL NGP
AL NGP
630 IVE
» 689 VON
689 VON
A 626 VON
A 626 VON
626 SCH
626 SCH
626 SCH
689 LCN
689 LCN
630 IVE
CL NGP
CL NGP
AL NGP
¥ WHT SCE

KEY IN. DOOR POSITION IS MONITORED THROUGH ACCESS CONTROL SYSTEM. REX IS IN EXIT
DEVICE PUSH BAR.

HW SET NO: 04
1 EA CONT. HINGE
1 EA POWER TRANSFER
1 EA ELEC FIRE EXIT
HARDWARE
1 EA RIM CYLINDER
1 EA FSIC PERMANENT CORE
1 EA SURFACE CLOSER
1 EA CUSH SHOE SUPPORT
1 EA KICK PLATE
1 EA FLOOR STOP

DOOR HARDWARE

224HD EPT
EPT10
LX-RX-LC-98-L-F-E996-06-FSE

20-057-1CX

23-030 EV D

4040XP CUSH
4040XP-30

8400 10" X 2" LDW B4E
FS18S

628 IVE
» 689 VON
A 626 VON
626 SCH
626 SCH
689 LCN
689 LCN
630 IVE
BLK IVE
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700SA
C627A
425HD
BY DIV 28
679-05
BY DIV 28

Southern Utah University
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XXX

Southern Utah Museum of Art

Cedar City, Utah

CL
CL
AL

WHT

DFCM Project No. 12218730

NGP
NGP
NGP
B/O
SCE
B/O

CARD IN. USER PRESENTS CREDENTIAL, ELECTRIFIED LEVER RELEASES, USER OPENS DOOR TO

DOOR POSITION IS MONITORED THROUGH ACCESS CONTROL SYSTEM. REX IS IN EXIT DEVICE

1 SET SEALS
1 EA DOOR SWEEP
1 EA THRESHOLD
1 EA CREDENTIAL READER
1 EA DOOR CONTACT
1 EA POWER SUPPLY &
RELAYS
ENTER.
PUSH BAR.
HW SET NO: 05
1 EA CONT. HINGE
1 EA POWER TRANSFER
1 EA ELEC LOCK BY
SECURITY
INTEGRATOR
1 EA FSIC PERMANENT CORE
1 EA SURFACE CLOSER
1 EA CUSH SHOE SUPPORT
1 EA KICK PLATE
1 EA FLOOR STOP
1 SET SEALS
1 EA DOOR SWEEP
1 EA THRESHOLD
1 EA POWER SUPPLY &
RELAYS

CARD IN. USER PRESENTS CREDENTIAL, LEVER RELEASES, USER OPENS DOOR TO ENTER.
READER DOOR POSITION INDICATOR AND REQUEST TO EXIT IS INTEGRAL TO THE LOCK.

HW SET NO: 06
1 EA CONT. HINGE
1 EA VANDL STOREROOM
LOCK
1 EA FSIC PERMANENT CORE
1 EA SURFACE CLOSER
1 EA KICK PLATE
1 EA WALL STOP
1 SET SEALS
HW SET NO: 07
10 EA HINGE
2 EA MANUAL FLUSH BOLT

DOOR HARDWARE

224HD EPT
EPT10
AD-300-CY-70-MIC-RHO-TD X PIB

23-030 EV D

4040XP CUSH
4040XP-30

8400 10" X 2" LDW B4E
FS18S

700SA

C627A

425HD

BY DIV 28

224HD
ND96TD RHO

23-030 EV D

4040XP EDA

8400 10" X 2" LDW B4E
WS407CCV

160S

5BB1 4.5 X 4.5 NRP
FB458

V%
V%

V%

628
689
626

626
689
689
630
BLK
CL
CL
AL

628
626

626
689
630
630
AL

652
626

IVE
VON
SCE

SCH
LCN
LCN
IVE
IVE
NGP
NGP
NGP
B/O

IVE
SCH

SCH
LCN
IVE
IVE
NGP

IVE
IVE
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1 EA DUST PROOF STRIKE
1 EA VANDL CLASSROOM
LOCK

1 EA FSIC PERMANENT CORE
2 EA KICK PLATE
2 EA WALL STOP
1 EA ASTRAGAL
2 EA SILENCER
HW SET NO: 08

10 EA INVISIBLE HINGE
1 EA SHEAR LOCK
2 EA PULL PLATE
2 EA SURFACE CLOSER
2 EA WALL STOP
2 EA SILENCER
1 EA CREDENTIAL READER
1 EA MOTION SENSOR
1 EA POWER SUPPLY &

RELAYS

Southern Utah University

Beverley Taylor Sorenson Center for the Arts

DP2
ND94TD RHO

23-030 EV D
8400 10" X 2" LDW B4E
WS407CCV
139A
(INSTALL ON PULL SIDE OF
ACTIVE LEAF TO COVER
LATCH)
SR64

218

GF3000 DSM/MBS
8305 10" 4" X 16"
4040XP
WS407CCV

SR64

BY DIV 28

SCANII

BY DIV 28

NOT CONSIDERED AN EXIT OR EGRESS DOOR.
CARD IN. USER PRESENTS CREDENTIAL, SHEAR LOCKS DISENGAGE, USER PUSHES DOOR TO
ENTER. MOTION DETECTOR TO RELEASE SHEAR LOCKS FROM THE INTERIOR FOR EXITING.

DOOR POSITION IS MONITORED THROUGH SHEAR LOCK.
INTERFACE REQUIRED WITH FIRE LIFE SAFETY SYSTEM FOR IMMEDIATE RELEASE OF SHEAR
LOCKS IN THE EVENT OF FIRE.

HW SET NO: 09
4 EA HINGE
1 EA VANDL STOREROOM
LOCK
1 EA FSIC PERMANENT CORE
1 EA SURFACE CLOSER
1 EA CUSH SHOE SUPPORT
3 EA SILENCER
HW SET NO: 10
4 EA HINGE
1 EA VANDL STOREROOM
LOCK
1 EA FSIC PERMANENT CORE
1 EA SURFACE CLOSER
1 EA WALL STOP
3 EA SILENCER

DOOR HARDWARE

5BB1 4.5 X 4.5 NRP
ND96TD RHO

23-030 EV D
4040XP SCUSH
4040XP-30
SR64

5BB1 4.5 X 4.5 NRP
ND96TD RHO

23-030 EV D
4040XP EDA
WS407CCV
SR64

Southern Utah Museum of Art
Cedar City, Utah
DFCM Project No. 12218730

626 IVE
626 SCH
626 SCH
630 IVE
630 IVE
600 NGP
GRY IVE
626 SOS
¥ 335 SCE
630 IVE
689 LCN
630 IVE
GRY IVE
»; B/O
¥  BLK SCE
»; B/O

652 IVE
626 SCH
626 SCH
689 LCN
689 LCN
GRY IVE
652 IVE
626 SCH
626 SCH
689 LCN
630 IVE
GRY IVE
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HW SET NO: 11
10 EA HINGE

1 EA POWER TRANSFER

1 SET AUTO FLUSHBOLT

1 EA DUST PROOF STRIKE

1 EA ELEC LOCK BY
SECURITY
INTEGRATOR

1 EA FSIC PERMANENT CORE

1 EA COORDINATOR

2 EA SURFACE CLOSER

2 EA KICK PLATE

2 EA WALL STOP

1 EA ASTRAGAL

2 EA SILENCER

Southern Utah University

Beverley Taylor Sorenson Center for the Arts

5BB1 4.5 X 4.5 NRP
EPT10

FB31P

DP2
AD-300-CY-70-MIC-RHO-TD X PIB

23-030 EV D

COR X FL

4040XP H

8400 10" X 2" LDW B4E
WS407CCV

139A

(INSTALL ON PULL SIDE OF

ACTIVE LEAF TO COVER
LATCHBOLT)

SR64

Southern Utah Museum of Art
Cedar City, Utah
DFCM Project No. 12218730

652 IVE
» 689 VON
630 IVE
626 IVE
A 626 SCE
626 SCH
628 IVE
689 LCN
630 IVE
630 IVE
600 NGP
GRY IVE

CARD IN. USER PRESENTS CREDENTIAL, LEVER RELEASES, USER OPENS DOOR TO ENTER.
READER DOOR POSITION INDICATOR AND REQUEST TO EXIT IS INTEGRAL TO THE LOCK.

HW SET NO: 12
10 EA HINGE

1 EA POWER TRANSFER

1 SET AUTOFLUSHBOLT

1 EA DUST PROOF STRIKE

1 EA ELEC LOCK BY
SECURITY
INTEGRATOR

1 EA FSIC PERMANENT CORE

1 EA COORDINATOR

2 EA SURFACE CLOSER

2 EA CUSH SHOE SUPPORT

2 EA KICK PLATE

2 EA WALL STOP

1 EA ASTRAGAL

2 EA SILENCER

1 EA POWER SUPPLY &
RELAYS

DOOR HARDWARE

5BB1 4.5 X 4.5 NRP
EPT10

FB31P

DP2
AD-300-CY-70-MIC-RHO-TD X PIB

23-030 EV D
COR X FL
4040XP SHCUSH

ST-2648

4040XP-30

ST-2648

8400 10" X 2" LDW B4E
WS407CCV

139A

(INSTALL ON PUSH SIDE OF
INACTIVE LEAF TO COVER

LATCHBOLT)

SR64
BY DIV 28

652 IVE
» 689 VON
630 IVE
626 IVE
A 626 SCE
626 SCH
628 IVE
689 LCN
689 LCN
630 IVE
630 IVE
600 NGP
GRY IVE
»; B/O
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CARD IN. USER PRESENTS CREDENTIAL, LEVER RELEASES, USER OPENS DOOR TO ENTER.
READER DOOR POSITION INDICATOR AND REQUEST TO EXIT IS INTEGRAL TO THE LOCK.

HW SET NO: 13
4 EA HINGE
1 EA VANDL STOREROOM
LOCK
1 EA FSIC PERMANENT CORE
1 EA WALL STOP
3 EA SILENCER
HW SET NO: 14
1 EA CONT. HINGE
1 EA VANDL STOREROOM
LOCK
1 EA FSIC PERMANENT CORE
1 EA OH STOP
1 EA KICK PLATE
3 EA SILENCER
HW SET NO: 15
5 EA HW HINGE
1 EA PANIC HARDWARE
1 EA RIM CYLINDER
1 EA FSIC PERMANENT CORE
1 EA SURFACE CLOSER
1 EA KICK PLATE
1 EA WALL STOP
3 EA SILENCER
HW SET NO: 16
1 EA CONT. HINGE
1 EA POWER TRANSFER
1 EA DELAYED PANIC
HARDWARE
1 EA MORTISE CYLINDER
1 EA FSIC PERMANENT CORE
1 EA SURFACE CLOSER
1 EA CUSH SHOE SUPPORT
1 EA KICK PLATE
3 EA SILENCER

DOOR HARDWARE

5BB1 4.5 X 4.5 NRP
ND96TD RHO

23-030 EV D
WS407CCV
SR64

224HD
ND96TD RHO

23-030EV D

90S

8400 10" X 2" LDW B4E
SR64

SBB1HW 4.5 X 4.5 NRP
98-1.-996-06

20-057-1CX

23-030 EV D

4040XP HEDA

8400 10" X 2" LDW B4E
WS407CCV

SR64

224HD EPT
EPT10
CX-98-EO

26-091-1CX

23-030 EV D

4040XP CUSH
4040XP-30

8400 10" X 2" LDW B4E
SR64

652 IVE
626 SCH
626 SCH
630 IVE
GRY IVE
628 IVE
626 SCH
626 SCH
630 GLY
630 IVE
GRY IVE
652 IVE
626 VON
626 SCH
626 SCH
689 LCN
630 IVE
630 IVE
GRY IVE
628 IVE
» 689 VON
N 626 VON
626 SCH
626 SCH
689 LCN
689 LCN
630 IVE
GRY IVE
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1 EA
1 EA

DOOR CONTACT
POWER SUPPLY

DELAYED EXIT ONLY.
UNAUTHORIZED EXIT. USER PUSHES EXIT DEVICE, ALARM SOUNDS AND EXITING IS DELAYED
FOR 15 SECONDS.
INTERFACE IS REQUIRED WITH FIRE-LIFE SAFTEY SYSTEM FOR IMMEDIATE RELEASE OF DELAY
IN THE EVENT OF A FIRE. DOOR POSITION IS MONITORED BY SECURITY SYSTEM.

HW SET NO: 17
4 EA HINGE
1 EA FAC RESTRM W/IND CYL
1 EA K-I-L CYLINDER
1 EA SURFACE CLOSER
1 EA KICK PLATE
1 EA WALL STOP
1 SET SEALS
HW SET NO: 18
3 EA HINGE
1 EA CLASSROOM DEADBOLT
1 EA FSIC PERMANENT CORE
1 EA PUSH PLATE
1 EA PULL PLATE
1 EA SURFACE CLOSER
1 EA KICK PLATE
1 EA WALL STOP
3 EA SILENCER
HW SET NO: 19
4 EA INVISIBLE HINGE
1 EA VANDL STOREROOM
LOCK
1 EA FSIC PERMANENT CORE
1 EA WALL STOP
3 EA SILENCER
HW SET NO: 20
4 EA HINGE
1 EA VANDL CLASSROOM
LOCK

DOOR HARDWARE

Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art
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679-05 ¥ WHT
PS914 »  LGR

SCE
VON

5BB14.5X 4.5 652 IVE
ND85LD RHO 626 SCH
21-002EV D 626 SCH
4040XP 689 LCN
8400 10" X 2" LDW B4E 630 IVE
WS407CCV 630 IVE
2525B BRN NGP
5BB14.5X 4.5 652 IVE
B663J 626 SCH
23-030 EV D 626 SCH
8200 6" X 16" CFC 630 IVE
8305 8" 4" X 16" CFC 630 IVE
4040XP EDA 689 LCN
8400 10" X 2" LDW 630 IVE
WS407CCV 630 IVE
SR64 GRY IVE
218 626 SOS
ND96TD RHO 626 SCH
23-030 EV D 626 SCH
WS407CCV 630 IVE
SR64 GRY IVE
5BB14.5X 4.5 652 IVE
ND94TD RHO 626 SCH
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1 EA FSIC PERMANENT CORE
1 EA KICK PLATE
1 EA WALL STOP
3 EA SILENCER
HW SET NO: 21
4 EA HINGE
1 EA PRIVACY LOCK
1 EA WALL STOP
3 EA SILENCER
HW SET NO: A
2 EA CONT. HINGE
2 EA POWER TRANSFER
1 EA ELEC PANIC HARDWARE
1 EA ELEC PANIC HARDWARE
1 EA RIM CYLINDER
1 EA FSIC PERMANENT CORE
2 EA LONG DOOR PULL
2 EA OH STOP
1 EA SURFACE CLOSER
1 EA SURF. AUTO OPERATOR
1 EA PA MOUNTING PLATE
1 EA BLADE STOP SPACER
2 EA INGRESS ACTUATOR
1 EA PERIMETER SEALS
1 EA THRESHOLD
2 EA DOOR CONTACT
1 EA POWER SUPPLY

Southern Utah University

Beverley Taylor Sorenson Center for the Arts

23-030 EV D

8400 10" X 2" LDW B4E
WS407CCV

SR64

5BB14.5X 4.5
ND40S RHO
WS407CCV
SR64

112HD EPT

EPT10

LX-RX-LC-QEL+-9849-EO

LX-RX-LC-QEL+-9849-NL-OP-
110MD

20-057-1CX

23-030EV D

9264F 60" 44" STD

100S ADJ

4040XP EDA

4642 CSFC

4040XP-18PA

4040XP-61

136-5

DOOR MFG STD

DOOR MFG STD

7764

PS902 900-BAT 900-2RS-FA
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626 SCH

630 IVE

630 IVE

GRY IVE

652 IVE

626 SCH

630 IVE

GRY IVE

628 IVE
» 689 VON
A 626 VON
A 626 VON
626 SCH

626 SCH

630 IVE
630 GLY

689 LCN

» 689 LCN
689 LCN

689 LCN
630 WIK

B/O

B/O

» 628 SCE
»  LGR VON

AUTO LOCK/UNLOCK THROUGH ACCESS CONTROL SYSTEM FOR PUSH/PULL OPERATION DURING
NORMAL BUSINESS HOURS.
EXIT DEVICES MUST BE ELECTRONICALLY DOGGED FOR ADA OPERATOR TO FUNCTION.
EXTERIOR ACTUATOR TURNED OFF/ON THROUGH ACCESS CONTROL SYSTEM.

DOOR POSITION IS MONITORED THROUGH ACCESS CONTROL SYSTEM. REX IS IN EXIT DEVICE

PUSH BAR.
HW SET NO: B
2 EA CONT. HINGE
2 EA POWER TRANSFER
1 EA ELEC PANIC HARDWARE
1 EA ELEC PANIC HARDWARE

DOOR HARDWARE

112HD EPT

EPT10

LX-RX-LC-QEL+-9849-EO

LX-RX-LC-QEL+-9849-NL-OP-
110MD

628 IVE
» 689 VON
A 626 VON
A 626 VON

087100-32
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EA
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EA
EA
EA
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RIM CYLINDER
MORTISE CYLINDER
FSIC PERMANENT CORE
LONG DOOR PULL

OH STOP

SURFACE CLOSER

PA MOUNTING PLATE
BLADE STOP SPACER
PERIMETER SEALS
THRESHOLD

DOOR CONTACT
POWER SUPPLY
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26-091-1CX
23-030 EV D
9264F 60" 44" STD
100S ADJ
4040XP EDA
4040XP-18PA
4040XP-61
DOOR MFG STD
DOOR MFG STD
7764

PS902 900-BAT 900-2RS-FA
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626 SCH
626 SCH
626 SCH
630 IVE
630 GLY
689 LCN
689 LCN
689 LCN
B/O
B/O
» 628 SCE
» LGR VON

AUTO LOCK/UNLOCK THROUGH ACCESS CONTROL SYSTEM FOR PUSH/PULL OPERATION DURING
NORMAL BUSINESS HOURS.
DOOR POSITION IS MONITORED THROUGH ACCESS CONTROL SYSTEM. REX IS IN EXIT DEVICE

PUSH BAR.
HW SET NO: C
2 EA CONT. HINGE
2 EA POWER TRANSFER
2 EA ELEC PANIC HARDWARE
2 EA LONG DOOR PULL
2 EA OH STOP
2 EA SURFACE CLOSER
2 EA PA MOUNTING PLATE
2 EA BLADE STOP SPACER
1 EA PERIMETER SEALS
1 EA THRESHOLD
2 EA DOOR CONTACT
1 EA POWER SUPPLY

112HD EPT
EPT10
LX-RX-LC-QEL+-9849-EO
9264F 60" 44" STD
100S ADJ

4040XP EDA
4040XP-18PA
4040XP-61

DOOR MFG STD
DOOR MFG STD
7764

PS902 900-BAT 900-2RS-FA

628 IVE
» 689 VON
A 626 VON
630 IVE
630 GLY
689 LCN
689 LCN
689 LCN
B/O
B/O
» 628 SCE
»  LGR VON

AUTO LOCK/UNLOCK THROUGH ACCESS CONTROL SYSTEM FOR PUSH/PULL OPERATION DURING
NORMAL BUSINESS HOURS.
DOOR POSITION IS MONITORED THROUGH ACCESS CONTROL SYSTEM. REX IS IN EXIT DEVICE

PUSH BAR.
HW SET NO: D
2 EA CONT. HINGE
1 EA AUTO FLUSH BOLT
1 EA ELEC LOCK BY
SECURITY
INTEGRATOR
1 EA COORDINATOR
1 EA CARRYBAR
2 EA SURFACE CLOSER

DOOR HARDWARE

112HD
FB31T

AD-400-CY-70-MIC-RHO-PD X PIM

COR X FL
CB1
4040XP HEDA

628 IVE
630 IVE
N 626 SCE
628 IVE
626 IVE
689 LCN

087100-33



2
2
1

CARD IN. USER PRESENTS CREDENTIAL, LEVER RELEASES, USER OPENS DOOR TO ENTER.
READER DOOR POSITION INDICATOR AND REQUEST TO EXIT IS INTEGRAL TO THE LOCK.

EA
EA
EA

PA MOUNTING PLATE
BLADE STOP SPACER
PERIMETER SEALS

HW SET NO: E
2 EA CONT. HINGE
1 EA AUTO FLUSH BOLT
1 EA VANDL CLASSROOM
LOCK
1 EA COORDINATOR
1 EA CARRYBAR
2 EA OH STOP
2 EA SURFACE CLOSER
2 EA PA MOUNTING PLATE
2 EA BLADE STOP SPACER
1 EA PERIMETER SEALS
HW SET NO: F
1 EA CONT. HINGE
1 EA VANDL ENTRANCE LOCK
1 EA FSIC PERMANENT CORE
1 EA WALL STOP
1 EA PERIMETER SEALS
HW SET NO: G
1 EA CONT. HINGE
1 EA VANDL ENTRANCE LOCK
1 EA FSIC PERMANENT CORE
1 EA OH STOP
1 EA PERIMETER SEALS
HW SET NO: H
1 EA CONT. HINGE
1 EA VANDL CLASSROOM
LOCK
1 EA FSIC PERMANENT CORE

DOOR HARDWARE

4040XP-18PA
4040XP-61
DOOR MFG STD

112HD
FB31T
ND94TD RHO

COR X FL

CB1

100S ADJ
4040XP EDA
4040XP-18PA
4040XP-61
DOOR MFG STD

112HD

ND92TD RHO
23-030 EV D
WS407CCV
DOOR MFG STD

112HD

ND92TD RHO
23-030 EV D
100S ADJ

DOOR MFG STD

112HD
ND94TD RHO

23-030 EV D
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689
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628
630
626

628
626
630
689
689
689

628
626
626
630

628
626
626
630

628
626

626

LCN
LCN
B/O

IVE
IVE
SCH

IVE
IVE
GLY
LCN
LCN
LCN
B/O

IVE
SCH
SCH
IVE
B/O

IVE
SCH
SCH
GLY
B/O

IVE
SCH

SCH
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1 EA OH STOP
1 EA PERIMETER SEALS
HW SET NO: J
1 EA CLOSER & PIVOTS
1 EA DUST PROOF STRIKE
1 EA T-TURN CYL
1 EA DEADLOCK
1 EA MORTISE CYLINDER
1 EA FSIC PERMANENT CORE
2 EA LONG DOOR PULL
1 EA WALL STOP
1 REMAINING HARDWARE
1 EA SIGN

END OF SECTION

DOOR HARDWARE

Southern Utah University

Beverley Taylor Sorenson Center for the Arts

100S ADJ
DOOR MFG STD

DOOR MFG STD

DP2

4066

MS1861S-1

26-091-1CX

23-030 EV D

9266F 60" 44" STD
(BACK-TO-BACK)

WS407CCV

BY DOOR MFG

"THIS DOOR TO REMAIN
UNLOCKED WHILE OCCUPIED"

Southern Utah Museum of Art
Cedar City, Utah
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630 GLY
B/O
626 CRL
626 IVE
626 ADA
628 ADA
626 SCH
626 SCH
630 IVE
630 IVE
B/O
TBD
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Southern Utah University

Beverley Taylor Sorenson Center for the Arts
Southern Utah Museum of Art

Cedar City, Utah

DFCM Project No. 12218730

SECTION 088000 - GLAZING

PART 1 - GENERAL

11

1.2

13

A

SUMMARY

This Section includes glazing for the following products and applications, including those
specified in other Sections where glazing requirements are specified by reference to this
Section:

Windows.

Doors.

Glazed entrances.
Interior borrowed lites.
Storefront framing.
Tempered glass panels

ocouprLNOE

DEFINITIONS

Interspace: Space between lites of an insulating-glass unit that contains dehydrated air or a
specified gas.

Deterioration of Coated Glass: Defects developed from normal use that are attributed to the
manufacturing process and not to causes other than glass breakage and practices for maintaining
and cleaning coated glass contrary to manufacturer's written instructions. Defects include
peeling, cracking, and other indications of deterioration in metallic coating.

Deterioration of Insulating Glass: Failure of hermetic seal under normal use that is attributed to
the manufacturing process and not to causes other than glass breakage and practices for
maintaining and cleaning insulating glass contrary to manufacturer's written instructions.
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of
glass.

PERFORMANCE REQUIREMENTS

General: Provide glazing systems capable of withstanding normal thermal movement and wind
and impact loads (where applicable) without failure, including loss or glass breakage
attributable to the following: defective manufacture, fabrication, and installation; failure of
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other
defects in construction.

Glass Design: Glass thickness designations indicated are minimums and are for detailing only.
Confirm glass thicknesses by analyzing Project loads and in-service conditions. Provide glass
lites in the thickness designations indicated for various size openings, but not less than

GLAZING 088000 - 1
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thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following
criteria:

1. Glass Thicknesses: Select minimum glass thicknesses to comply with ASTM E 1300,
according to the following requirements:
a. Specified Design Wind Loads: As indicated.
b. Specified Design Snow Loads: As indicated, but not less than snow loads
applicable to Project as required by ASCE 7, "Minimum Design Loads for
Buildings and Other Structures™: Section 7.0, "Snow Loads."

Thermal Movements: Provide glazing that allows for thermal movements resulting from the
following maximum change (range) in ambient and surface temperatures acting on glass
framing members and glazing components. Base engineering calculation on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

Thermal and Optical Performance Properties: Provide glass with performance properties

specified based on manufacturer's published test data, as determined according to procedures

indicated below:

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick.

2. For insulating-glass units, properties are based on units of thickness indicated for overall
unit and for each lite 6.0 mm thick and a nominal 1/2-inch- (12.7-mm-) wide interspace.

SUBMITTALS

Product Data: For each glass product and glazing material indicated.

Glazing Schedule: Use same designations indicated on Drawings.

Shop Drawings: provide shop drawings for all glazing assemblies (ref. to related Div. 8
sections).

Preconstruction Adhesion and Compatibility Test Report: From glazing sealant manufacturer.

QUALITY ASSURANCE

Preconstruction Adhesion and Compatibility Testing: Submit to elastomeric glazing sealant
manufacturers, for testing according to ASTM C 1087, samples of each glazing material type,
tape sealant, gasket, glazing accessory, and glass-framing member that will contact or affect
elastomeric glazing sealants:

Glazing Publications: Comply with published recommendations of glass product manufacturers
and organizations below, unless more stringent requirements are indicated. Refer to these
publications for glazing terms not otherwise defined in this Section or in referenced standards.

GLAZING 088000 - 2
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1. IGMA Publication for Insulating Glass: SIGMA TM-3000, "Glazing Guidelines for
Sealed Insulating Glass Units."

Insulating-Glass Certification Program: Permanently marked either on spacers or on at least
one component lite of units with appropriate certification label of the Insulating Glass
Certification Council or Associated Laboratories, Inc.

WARRANTY

Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer's standard form,
made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass
units that deteriorate as defined in "Definitions" Article, f.0.b. the nearest shipping point to
Project site, within specified warranty period indicated below.

1. Warranty Period: 10 years from date of Substantial Completion.

Manufacturer's Special Warranty on Insulating Glass: Manufacturer's standard form, made out
to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units
that deteriorate as defined in "Definitions” Article, f.0.b. the nearest shipping point to Project
site, within specified warranty period indicated below.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

GLASS PRODUCTS

Heat-Treated Float Glass: ASTM C 1048; Type | (transparent flat glass); Quality-Q3; of class,
kind, and condition indicated.

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion
parallel to bottom edge of glass as installed, unless otherwise indicated.

2. Provide Kind HS (heat-strengthened) float glass in place of annealed float glass where
needed to resist thermal stresses induced by differential shading of individual glass lites

GLAZING 088000 - 3
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and to comply with glass design requirements specified in Part1 "Performance
Requirements” Article.

3. For uncoated glass, comply with requirements for Condition A.

4. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-
strengthened) float glass where safety glass is indicated.

5. Provide sandblasted glass panels at south exterior stair tower.

Insulating-Glass Units, General: Factory-assembled units consisting of sealed lites of glass
separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units
and with requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article.

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed
to resist thermal stresses induced by differential shading of individual glass lites and to
comply with glass design requirements specified in Part 1 "Performance Requirements"
Article.
Sealing System: Dual seal.
3. Spacer Specifications: Manufacturer's standard spacer material and construction.
4, Spacer Specifications:  Manufacturer's standard spacer material and construction
complying with the following requirements:
a. Spacer Material: Aluminum with mill or clear anodic finish.
b. Corner Construction: Manufacturer's standard corner construction.

N

GLAZING GASKETS

Dense Compression Gaskets: Molded or extruded gaskets of material indicated below,
complying with standards referenced with name of elastomer indicated below, and of profile
and hardness required to maintain watertight seal:

Neoprene, ASTM C 864.

EPDM, ASTM C 864.

Silicone, ASTM C 1115.

Thermoplastic polyolefin rubber, ASTM C 1115.
Any material indicated above.

agrwbdpE

Soft Compression Gaskets: Extruded or molded, closed-cell, integral-skinned gaskets of
material indicated below; complying with ASTM C 509, Type Il, black; and of profile and
hardness required to maintain watertight seal:

Neoprene.

EPDM.

Silicone.

Thermoplastic polyolefin rubber.
Any material indicated above.

agrwdE

GLAZING SEALANTS

General: Provide products of type indicated, complying with the following requirements:

GLAZING 088000 - 4
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1. Compatibility: Select glazing sealants that are compatible with one another and with
other materials they will contact, including glass products, seals of insulating-glass units,
and glazing channel substrates, under conditions of service and application, as
demonstrated by sealant manufacturer based on testing and field experience.

2. Suitability: Comply with sealant and glass manufacturers' written instructions for
selecting glazing sealants suitable for applications indicated and for conditions existing at
time of installation.

3. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full
range.

Elastomeric Glazing Sealants: Comply with ASTM C 920 and other requirements indicated for
each liquid-applied chemically curing sealant specified, including those referencing
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint
substrates.

1. Single-Component Neutral-Curing Silicone Glazing Sealants:
a. Type and Grade: S (single component) and NS (nonsag).
b. Class: 100/50.
C. Use Related to Exposure: NT (nontraffic).
d Uses Related to Glazing Substrates: M, G, A, and, as applicable to glazing
substrates indicated, O.
e. Applications: Aluminum window system-to-concrete wall conditions.

GLAZING TAPES

Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based elastomeric tape with a solids

content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with

or without spacer rod as recommended in writing by tape and glass manufacturers for

application indicated; packaged on rolls with a release paper backing; and complying with

ASTM C 1281 and AAMA 800 for products indicated below:

1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous
pressure.

2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous
pressure.

Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive
on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with
AAMA 800 for the following types:

1. Type 1, for glazing applications in which tape acts as the primary sealant.
2. Type 2, for glazing applications in which tape is used in combination with a full bead of
liquid sealant.
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MISCELLANEOUS GLAZING MATERIALS

General: Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.

Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.

Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or
minus 5.

Spacers: Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness
required by glass manufacturer to maintain glass lites in place for installation indicated.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side
walking).

Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

FABRICATION OF GLAZING UNITS

Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and
face clearances, edge and surface conditions, and bite complying with written instructions of
product manufacturer and referenced glazing publications, to comply with system performance
requirements.

INSULATING-GLASS UNITS
Passive Solar Low-E Insulating-Glass Units:

1. Available Products:

a. Atlantica Sungate 500

Overall Unit Thickness and Thickness of Each Lite: 25 and 6.0 mm.
Interspace Content: Air.

Outdoor Lite: Class 2 (tinted) float glass.

a. Tint Color: Atlantica Sungate 500.

Visible Light Transmittance: 56 percent minimum.

Winter Nighttime U-Factor: .35 maximum.

Summer Daytime U-Factor: .35 maximum.

Solar Heat Gain Coefficient: .35 maximum.

~own

N O
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PART 3 - EXECUTION

3.1

A

GLAZING

General: Comply with combined written instructions of manufacturers of glass, sealants,
gaskets, and other glazing materials, unless more stringent requirements are indicated, including
those in referenced glazing publications.

1. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass,
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable
tolerances. Adjust as required by Project conditions during installation.

2. Protect glass edges from damage during handling and installation. Remove damaged
glass from Project site and legally dispose of off Project site. Damaged glass is glass
with edge damage or other imperfections that, when installed, could weaken glass and
impair performance and appearance.

3. Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction sealant-substrate testing.

4, Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer. Set blocks in thin course
of compatible sealant suitable for heel bead.

5. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

6. Provide spacers for glass lites where length plus width is larger than 50 inches (1270
mm).

7. Provide edge blocking where indicated or needed to prevent glass lites from moving
sideways in glazing channel, as recommended in writing by glass manufacturer and
according to requirements in referenced glazing publications.

Tape Glazing: Position tapes on fixed stops so that, when compressed by glass, their exposed
edges are flush with or protrude slightly above sightline of stops. Install tapes continuously, but
not necessarily in one continuous length. Do not stretch tapes to make them fit opening.

1. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.
Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.

2. Place joints in tapes at corners of opening with adjoining lengths butted together, not

lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.

Apply heel bead of elastomeric sealant.

4. Center glass lites in openings on setting blocks and press firmly against tape by inserting
dense compression gaskets formed and installed to lock in place against faces of
removable stops. Start gasket applications at corners and work toward centers of
openings.

5. Apply cap bead of elastomeric sealant over exposed edge of tape.

@

Gasket Glazing (Dry): Fabricate compression gaskets in lengths recommended by gasket
manufacturer to fit openings exactly, with allowance for stretch during installation.

1. Insert soft compression gasket between glass and frame or fixed stop so it is securely in
place with joints miter cut and bonded together at corners.
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2. Center glass lites in openings on setting blocks and press firmly against soft compression
gasket by inserting dense compression gaskets formed and installed to lock in place
against faces of removable stops. Start gasket applications at corners and work toward
centers of openings. Compress gaskets to produce a weathertight seal without developing
bending stresses in glass. Seal gasket joints with sealant recommended by gasket
manufacturer.

3. Install gaskets so they protrude past face of glazing stops.

Sealant Glazing (Wet): Install continuous spacers, or spacers combined with cylindrical sealant
backing, between glass lites and glazing stops to maintain glass face clearances and to prevent
sealant from extruding into glass channel and blocking weep systems until sealants cure.
Secure spacers or spacers and backings in place and in position to control depth of installed
sealant relative to edge clearance for optimum sealant performance.

1. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or
bond of sealant to glass and channel surfaces.
2. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

CLEANING AND PROTECTION

Protect exterior glass from damage immediately after installation by attaching crossed streamers
to framing held away from glass. Do not apply markers to glass surface. Remove
nonpermanent labels, and clean surfaces. Protect glass from contact with contaminating
substances resulting from construction operations, including weld splatter. If, despite such
protection, contaminating substances do come into contact with glass, remove substances
immediately as recommended by glass manufacturer.

Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from
natural causes, accidents, and vandalism, during construction period.

END OF SECTION 088000
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

11

1.2

13

A

A

A

B.

SUMMARY

This Section includes non-load-bearing steel framing members for the following applications:

1. Interior framing systems (e.g., supports for partition walls, framed soffits, furring, etc.).
2. Interior suspension systems (e.g., supports for ceilings, suspended soffits, etc.).
SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

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.

Sound Transmission Characteristics: For STC-rated assemblies that incorporate non-load-
bearing steel framing, 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.

PART 2 - PRODUCTS

2.1

2.2

A

A.

NON-LOAD-BEARING STEEL FRAMING, GENERAL

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.

2. Protective Coating: ASTM A 653/A 6563M, G40 (Z120), hot-dip galvanized or
manufacturer's standard corrosion-resistant zinc coating, unless otherwise indicated.

SUSPENSION SYSTEM COMPONENTS

Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (1.59-mm-)
diameter wire, or double strand of 0.0475-inch- (1.21-mm-) diameter wire.
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Hanger Attachments to Concrete:

1.

Anchors: Fabricated from corrosion-resistant materials with holes or loops for attaching
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: Postinstalled, expansion anchor.

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, 0.162-inch (4.12-mm)
diameter.

Furring Channels (Furring Members):

1.

2.

Cold-Rolled Channels: 0.0538-inch (1.37-mm) bare-steel thickness, with minimum 1/2-
inch- (12.7-mm-) wide flanges, 3/4 inch (19.1 mm) deep.
Steel Studs: ASTM C 645.

a. Minimum Base-Metal Thickness: 0.0179 inch (0.45 mm).
b. Depth: As indicated on Drawings. Where not indicated, use 3 5/8”

Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch (22.2 mm) deep.

a. Minimum Base Metal Thickness: 0.0179 inch (0.45 mm).

Grid Suspension System for Ceilings: ASTM C 645, direct-hung system composed of main
beams and cross-furring members that interlock.

1.

Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. USG Corporation; Drywall Suspension System.

STEEL FRAMING FOR FRAMED ASSEMBLIES

Steel Studs and Runners: ASTM C 645.

1.

Minimum Base-Metal Thickness: 24 gauge.

Slip-Type Head Joints: Where required, provide one of the following:
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1. Single Long-Leg Runner System: ASTM C 645 top runner with 2-inch- (50.8-mm-) deep
flanges in thickness not less than indicated for studs, installed with studs friction fit into
top runner and with continuous bridging located within 12 inches (305 mm) of the top of
studs to provide lateral bracing.

2. Double-Runner System: ASTM C 645 top runners, inside runner with 2-inch- (50.8-mm-
) deep flanges in thickness not less than indicated for studs and fastened to studs, and
outer runner sized to friction fit inside runner.

3. 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.

Firestop Track: As specified in Division 07 Section "Fire-Resistive Joint Systems."

AUXILIARY MATERIALS

Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, and
other properties required to fasten steel members to substrates.

PART 3 - EXECUTION

3.1

A.

3.2

A

B.

INSTALLATION, GENERAL

Installation Standard: ASTM C 754.
1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply
to framing installation.

INSTALLING SUSPENSION SYSTEMS

Isolate suspension systems from building structure where they abut or are penetrated by
building structure to prevent transfer of loading imposed by structural movement.

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 construction 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
trapezes or equivalent devices.
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a. Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced installation standards.

w

Do not attach hangers to steel roof deck.

4. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts
that extend through forms.

5. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.

6. Do not connect or suspend steel framing from ducts, pipes, or conduit.

Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
Seismic Bracing: Sway-brace suspension systems with hangers used for support.

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.

INSTALLING FRAMED ASSEMBLIES

Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior
walls, install isolation strip between studs and exterior wall.

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 jamb 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
(12.7-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 to comply with fire-resistance-rated
assembly indicated and support closures and to make partitions continuous from floor to
underside of solid structure.
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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.
C.  Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment,
or powder-driven fasteners spaced 24 inches (610 mm) o.c.

D.  Z-Furring Members:

1. Erect insulation (specified in Division 07 Section "Thermal Insulation™) vertically and
hold in place with Z-furring members spaced 24 inches (610 mm) o.c.

2. Except at exterior corners, securely attach narrow flanges of furring members to wall
with concrete stub nails, screws designed for masonry attachment, or powder-driven
fasteners spaced 24 inches (600 mm) o.c.

3. At exterior corners, attach wide flange of furring members to wall with short flange
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring
channel to web of attached channel. At interior corners, space second member no more
than 12 inches (300 mm) from corner and cut insulation to fit.

E. Installation Tolerance: Install each framing member so fastening surfaces vary not more than

1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

END OF SECTION 092216
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

11 SUMMARY

A.  This Section includes the following:
1. Interior gypsum board.
2. Cementitious backer.
3. Gypsum board trim and accessories.

1.2 SUBMITTALS

A.  Product Data: For each type of product indicated.

13 QUALITY ASSURANCE

A.  Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, 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.

PART 2 - PRODUCTS

2.1 INTERIOR GYPSUM BOARD

A.  General: Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to
type of gypsum board indicated and whichever is more stringent.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

American Gypsum Co.

BPB America Inc.

G-P Gypsum.

Lafarge North America Inc.

National Gypsum Company.

PABCO Gypsum.

Temple.

@+oo0 o
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h. USG Corporation.
B.  Regular Type:
1. Thickness: 5/8 inch
2. Long Edges: Tapered.
C. TypeX:
1. Thickness: 5/8 inch
2. Long Edges: Tapered.
2.2 TILE BACKING PANELS
A.  Cementitious Backer Units: ANSI A108.1.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

a. Custom Building Products; Wonderboard.
b. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
C. USG Corporation; DUROCK Cement Board.

2. Thickness: 1/2 inch (12.7 mm).

2.3 TRIM ACCESSORIES
A. Interior Trim: ASTM C 1047.
1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced
galvanized steel sheet.

2. Shapes:

a. Cornerbead.
b. LC-Bead: J-shaped; exposed long flange receives joint compound.

B.  Aluminum Trim: Extruded accessories of profiles and dimensions indicated.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Fry Reglet Corp.
b. Gordon, Inc.
C. Pittcon Industries.

2. Aluminum: Alloy and temper with not less than the strength and durability properties of
ASTM B 221 (ASTM B 221M), Alloy 6063-T5.
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3. Finish: Corrosion-resistant primer compatible with joint compound and finish materials
specified.
4. Shape and Profile: Fry Reglet DRMF-625-625 (or comparable).

JOINT TREATMENT MATERIALS
General: Comply with ASTM C 475/C 475M.

Joint Tape:
1. Interior Gypsum Wallboard: Paper.
2. Tile Backing Panels: As recommended by panel manufacturer.

Joint Compound for Interior Gypsum Wallboard: For each coat use formulation that is

compatible with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas,
use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and
trim flanges, use setting-type taping compound.
a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat: For second coat, use drying-type, all-purpose compound.

4. Finish Coat: For third coat, use drying-type, all-purpose compound.

Joint Compound for Tile Backing Panels:
1. Cementitious Backer Units: As recommended by backer unit manufacturer.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written recommendations.

Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033t0 0.112 inch (0.84 to 2.84 mm) thick.

2. For fastening cementitious backer units, use screws of type and size recommended by
panel manufacturer.

Sound Attenuation Blankets: ASTM C 665, Type | (blankets without membrane facing)
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag
waool, or rock wool.

Thermal Insulation: As specified in Division 07 Section "Thermal Insulation."

Vapor Retarder: As specified in Division 07 Section "Thermal Insulation.”
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

APPLYING AND FINISHING PANELS, GENERAL
Comply with ASTM C 840.

Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments, except floors. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these
locations, and trim edges with edge trim where edges of panels are exposed. Seal joints
between edges and abutting structural surfaces with acoustical sealant.

Wood Framing: Install gypsum panels over wood framing, with floating internal corner
construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber,
including floor joists and headers. Float gypsum panels over these members, or provide control
joints to counteract wood shrinkage.

APPLYING INTERIOR GYPSUM BOARD

Install interior gypsum board in the following locations:

1. Regular Type: Vertical & horizontal surfaces, unless otherwise indicated.

2. Type X: As indicated on Drawings where required for fire-resistance-rated assembly.
APPLYING TILE BACKING PANELS

Cementitious Backer Units: ANSI A108.1, at locations indicated to receive tile.

Areas Not Subject to Wetting: Install regular-type gypsum wallboard panels to produce a flat
surface except at showers, tubs, and other locations indicated to receive water-resistant panels.

Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a
uniform plane across panel surfaces.

INSTALLING TRIM ACCESSORIES

General: For trim with back flanges intended for fasteners, attach to framing with same
fasteners used for panels. Otherwise, attach trim according to manufacturer's written
instructions.

Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners.
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FINISHING GYPSUM BOARD

General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations,
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for
decoration. Promptly remove residual joint compound from adjacent surfaces.

Prefill open joints, beveled edges, and damaged surface areas.

Apply joint tape over gypsum board joints, except those with trim having flanges not intended
for tape.

Gypsum Board Finish Levels: Finish panels to levels indicated below:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 4: At panel surfaces that will be exposed to view, unless otherwise indicated.

Cementitious Backer Units: Finish according to manufacturer's written instructions.

PROTECTION

Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 092900
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SECTION 093000 - TILING

PART 1 - GENERAL

11

A

12

A

B.

C.

13

A

PART 2

21

A.

B.

TILING

SUMMARY

This Section includes the following:

Glazed wall and floor tile; glass wall accent tile.

Waterproof membrane for thin-set tile installations.
Crack-suppression membrane for thin-set tile installations.
Cementitious backer units installed as part of tile installations.
Metal edge strips installed as part of tile installations.

arwdE

SUBMITTALS
Product Data: For each product indicated.

Shop Drawings: Show locations of each type of tile and tile pattern. Show widths, details, and
locations of expansion, contraction, control, and isolation joints.

Samples:

1. Each type, composition, color, and finish of tile.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount
installed, for each type, composition, color, pattern, and size indicated.

- PRODUCTS

TILE PRODUCTS
Manufacturers and Products:
1. As indicated in drawings. No substitutions will be accepted.

ANSI Ceramic Tile Standard: Provide Standard grade tile that complies with ANSI A137.1,
"Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated.
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Glazed Wall Tile Trim Units: Match characteristics of adjoining flat tile and coordinate with

sizes and coursing where applicable.

1. External Corners: Bullnose where possible; field-cut / -butted corners if bullnose not
available.

2. Internal Corners: Field-butted square corners.

ACCESSORY MATERIALS

Waterproofing and Crack-Suppression Membranes for Thin-Set Tile Installations:
Manufacturer's standard product that complies with ANSI A118.10.

1. Chlorinated-Polyethylene-Sheet Product: Nonplasticized, chlorinated polyethylene faced
on both sides with nonwoven polyester fabric, 0.030-inch (0.76-mm) nominal thickness.

a. Available Product: Noble Company (The); Nobleseal TS.

2. PVC-Sheet Product: Two layers of PVC sheet heat-fused together and to facings of
bondable nonwoven polyester, 0.040-inch (1.01-mm) nominal thickness.

a. Available Product: Compotite Corporation; Composeal Gold.

3. Polyethylene-Sheet Product: Polyethylene faced on both sides with fleece webbing,
0.008-inch (0.203-mm) nominal thickness.

a. Available Product: Schluter Systems L.P.; KERDI.

4. Corrugated-Polyethylene Product: Polyethylene with dovetail-shaped corrugations and
with anchoring webbing on the underside, 3/16-inch (4-mm) nominal thickness.

a. Available Product: Schluter Systems L.P.; DITRA.

5. Fabric-Reinforced, Modified-Bituminous Sheet Product: SBS-modified-bituminous
sheet with woven reinforcement facing, 0.040-inch (1.01-mm) nominal thickness.

a. Available Product: National Applied Construction Products, Inc.; Strataflex.

6. Fabric-Reinforced, Fluid-Applied Product: Liquid-latex rubber with fabric
reinforcement.

a. Available Products:

1) Custom Building Products; Trowel & Seal Waterproofing and Anti-Fracture
Membrane.

2) LATICRETE International Inc.; Laticrete 9235 Waterproof Membrane.

3) MAPEI Corporation; PRP M19.

4) Summitville Tiles, Inc.; S-9000.
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Unreinforced, Fluid-Applied Product: Liquid-latex rubber.
a. Available Products:
1) Boiardi Products Corporation; Elastiment 324.
2)  Custom Building Products; LevelQuick Waterproofing and Anti-Fracture
Membrane.
3)  Jamo Inc.; Waterproof.
Latex-Portland Cement Product: Flexible mortar with acrylic-latex additive.
a. Available Products:
1)  Boiardi Products Corporation; Elastiment 323.
2) MAPEI Corporation; PRP 315.
3) Southern Grouts & Mortars, Inc.; Southcrete 1100.
4)  TEC Specialty Products Inc.; TA-324, Triple Flex.
Urethane Waterproofing and Tile-Setting Adhesive: One-part liquid-applied urethane.

a. Available Products:

1)  Bostik; Hydroment Ultra-Set.
2)  Southern Grouts & Mortars, Inc.; Deck-Seal 1000.

SETTING AND GROUTING MATERIALS

Available Manufacturers:

N A~LNE

9

10.
11.
12.
13.

Atlas Minerals & Chemicals, Inc.
Boiardi Products Corporation.
Bonsal, W. R., Company.
Bostik.

C-Cure.

Custom Building Products.
DAP, Inc.

Jamo Inc.

LATICRETE International Inc.
MAPEI Corporation.

Southern Grouts & Mortars, Inc.
Summitville Tiles, Inc.

TEC Specialty Products Inc.

Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.1A.

Dry-Set Portland Cement Mortar (Thin Set): ANSI A118.1.
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1. For wall applications, provide nonsagging mortar.

Latex-Portland Cement Mortar (Thin Set): ANSI A118.4.

1. Prepackaged dry-mortar mix containing dry additive to which only water must be added.
2. Prepackaged dry-mortar mix combined with liquid-latex additive.

3. For wall applications, provide nonsagging mortar.

Chemical-Resistant, Water-Cleanable, Tile-Setting and -Grouting Epoxy: ANSI A118.3.
Water-Cleanable, Tile-Setting Epoxy Adhesive: ANSI A118.3.

Organic Adhesive: ANSI A136.1, Type I.

Standard Sanded Cement Grout: ANSI A118.6, color as indicated.

Standard Unsanded Cement Grout: ANSI A118.6, color as indicated.

Polymer-Modified Tile Grout: ANSI A118.7, color as indicated.

1. Polymer Type: Dry, redispersible form, prepackaged with other dry ingredients.
2. Polymer Type: Liquid-latex form for addition to prepackaged dry-grout mix.

Grout for Pregrouted Tile Sheets: Same silicone rubber used in factory to pregrout tile sheets.

MISCELLANEOUS MATERIALS

Elastomeric Sealants: Elastomeric sealants of base polymer and characteristics indicated that
comply with applicable requirements in Division 07 Section "Joint Sealants."

1. Use sealants that have a VOC content of 250 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

2. One-Part, Mildew-Resistant Silicone: ASTM C 920; Type S; Grade NS; Class 25;
Uses NT, G, A: as applicable to nonporous joint substrates indicated, O; formulated with
fungicide, intended for in-service exposures of high humidity and extreme temperatures.

a. Available Products:
1) Dow Corning Corporation; Dow Corning 786.
2)  GE Silicones; Sanitary 1700.
3) Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
4) Tremco, Inc.; Tremsil 600 White.

Cementitious Backer Units: ANSI A118.9 in maximum lengths available to minimize end-to-
end butt joints.

1. Thickness: Manufacturer's standard thickness, but not less than 1/4 inch (6.4 mm).
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2. Available Products:

C-Cure; C-Cure Board 990.

Custom Building Products; Wonderboard.

FinPan, Inc.; Util-A-Crete Concrete Backer Board.
USG Corporation; DUROCK Cement Board.

oo oe

Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based
formulation provided or approved by manufacturer of tile-setting materials.

Metal Edge Strips: Angle or L-shape, nickel silver exposed-edge material.

Grout Sealer: Manufacturer's standard product for sealing grout joints that does not change
color or appearance of grout.

- EXECUTION

PREPARATION

Remove coatings, including curing compounds and other substances that contain soap, wax, oil,
or silicone, that are incompatible with tile-setting materials.

Fill cracks, holes, and depressions with trowelable leveling and patching compound according
to tile-setting material manufacturer's written instructions.

Remove protrusions, bumps, and ridges by sanding or grinding.

Blending: For tile exhibiting color variations, use factory blended tile or blend tiles at Project
site before installing.

Field-Applied Temporary Protective Coating: Where indicated under tile type or needed to
prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous
film of temporary protective coating, taking care not to coat unexposed tile surfaces.
INSTALLATION, GENERAL

ANSI Tile Installation Standards: Comply with parts of ANSI A108 Series "Specifications for
Installation of Ceramic Tile" that apply to types of setting and grouting materials and to

methods indicated in ceramic tile installation schedules.

TCA Installation Guidelines: TCA's "Handbook for Ceramic Tile Installation." Comply with
TCA installation methods indicated in ceramic tile installation schedules.
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Extend tile work into recesses and under or behind equipment and fixtures to form complete
covering without interruptions, unless otherwise indicated. Terminate work neatly at
obstructions, edges, and corners without disrupting pattern or joint alignments.

Accurately form intersections and returns. Perform cutting and drilling of tile without marring
visible surfaces. Grind cut edges of tile abutting trim, finish, or built-in items. Fit tile closely to
electrical outlets, piping, fixtures, and other penetrations so plates, collars, or covers overlap
tile.

Jointing Pattern: Lay tile in patterns indicated on drawings. Provide uniform joint widths,
unless otherwise indicated.

Expansion Joints: Locate expansion joints and other sealant-filled joints during installation of
setting materials, mortar beds, and tile. Do not saw-cut joints after installing tiles.

1. Locate joints in tile surfaces directly above joints in concrete substrates.

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section
"Joint Sealants."

Grout tile to comply with requirements of ANSI A108.10, unless otherwise indicated.

1. For chemical-resistant epoxy grouts, comply with ANSI A108.6.

At showers, tubs, and where indicated, install cementitious backer units and treat joints to
comply with ANSI A108.11.

Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written
instructions to produce waterproof membrane of uniform thickness bonded securely to
substrate.

1. Do not install tile over waterproofing until waterproofing has cured and been tested to
determine that it is watertight.

For installations indicated below, follow procedures in ANSI A108 Series tile installation
standards for providing 95 percent mortar coverage.

1. Tile floors in wet areas.

2. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger.

3. Tile floors composed of rib-backed tiles.

Install tile on floors with the following joint widths:

1. Ceramic Mosaic Tile: 1/8 inch.

Metal Edge Strips: Install at locations indicated or where exposed edge of tile flooring meets
carpet, wood, or other flooring that finishes flush with top of tile.

Install metal lath and scratch coat for walls to comply with ANSI A108.1A, Section 4.1.
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Install tile on walls and float installation so that face of ceramic wall field tile is flush to face of
glass accent wall tile.

Install tile on walls with the following joint widths:

1. Ceramic Mosaic Tile: 1/16 inch (1.6 mm).
2. Glass Accent Wall Tile: Size grout joint as needed to fit centered within field tile pattern.

Apply grout sealer to grout joints in tile floors according to grout-sealer manufacturer's written
instructions. As soon as grout sealer has penetrated grout joints, remove excess sealer and
sealer that has gotten on tile faces by wiping with soft cloth.

END OF SECTION 093000
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SECTION 102113 - TOILET COMPARTMENTS
PART 1 - GENERAL

11 SUMMARY
A. This Section includes stainless-steel units as follows:

1. Toilet Enclosures: Floor anchored.

1.2 SUBMITTALS
A.  Product Data: For each type of product indicated.
B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

C.  Samples: For each exposed finish.
PART 2 - PRODUCTS

21 METAL UNITS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Accurate Partitions Corporation.

All American Metal Corp.

American Sanitary Partition Corporation.
Ampco.

Bradley Corporation; Mills Partitions.
Flush Metal Partition Corp.

General Partitions Mfg. Corp.

Global Steel Products Corp.

9. Hadrian Inc.

10.  Knickerbocker Partitions Corp.

11.  Lambaton Universal.

12.  Metpar Corp.

13.  Sanymetal; a Crane Plumbing Company.
14.  Weis-Robart Partitions, Inc.

N~ LNE

B.  Stainless-Steel Units: Facing sheets and closures fabricated from ASTM A 666, Type 302 or
304, stainless-steel sheet, leveled to stretcher-leveled flatness.
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1. Finish: No. 4 bright, directional polish on exposed faces. Exposed surfaces are protected
from damage by application of strippable, temporary protective covering before
shipment.

Door, Panel, and Pilaster Construction: Seamless, metal facing sheets are pressure laminated to
core material. Units have continuous, interlocking molding strip or lapped and formed edge
closures. Exposed surfaces are free of pitting, seam marks, roller marks, stains, discolorations,
telegraphing of core material, or other imperfections. Corners are sealed by welding or clips.
Exposed welds are ground smooth.

1. Core Material: ~ Manufacturer's standard sound-deadening honeycomb of resin-
impregnated kraft paper in thickness required to provide finished thickness of 1 inch for
doors and panels and 1-1/4 inches for pilasters.

2. Grab-Bar Reinforcement: Provide concealed internal reinforcement for grab bars
mounted on units.

3. Tapping Reinforcement: Provide concealed reinforcement for tapping (threading) at
locations where machine screws are used for attaching items to units.

Pilaster Shoes and Sleeves (Caps): Stainless steel, ASTM A 666, Type 302 or 304.

Brackets (Fittings):

1. Stirrup Type: Ear or U-brackets, chrome-plated, nonferrous, cast zinc alloy (zamac) or
clear anodized aluminum.

ACCESSORIES

Hardware and Accessories: Manufacturer's standard design, heavy-duty operating hardware
and accessories.

1. Material:  Chrome-plated, nonferrous, cast zinc alloy (zamac) or clear anodized
aluminum.

Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with
antigrip profile and in manufacturer's standard finish.

Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel or
chrome-plated steel or brass, finished to match hardware, with theft-resistant-type heads.
Provide sex-type bolts for through-bolt applications. For concealed anchors, use hot-dip
galvanized or other rust-resistant, protective-coated steel.

FABRICATION

Floor-Anchored Units:  Provide manufacturer's standard corrosion-resistant anchoring
assemblies complete with threaded rods, lock washers, and leveling adjustment nuts at pilasters
for structural connection to floor. Provide shoes at pilasters to conceal anchorage.
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Doors: Unless otherwise indicated, provide 30-inch- (610-mm-) wide in-swinging doors for
standard toilet compartments and 36-inch- (914-mm-) wide out-swinging doors with a
minimum 32-inch- (813-mm-) wide clear opening for compartments indicated to be accessible
to people with disabilities.

1. Hinges: Manufacturer's standard self-closing type that can be adjusted to hold doors
open at any angle up to 90 degrees.

2. Latch and Keeper: Manufacturer's standard recessed latch unit designed for emergency
access and with combination rubber-faced door strike and keeper. Provide units that
comply with accessibility requirements of authorities having jurisdiction at compartments
indicated to be accessible to people with disabilities.

3. Coat Hook: Manufacturer's standard combination hook and rubber-tipped bumper, sized
to prevent door from hitting compartment-mounted accessories.

4. Door Bumper: Manufacturer's standard rubber-tipped bumper at out-swinging doors.

5. Door Pull: Manufacturer's standard unit at out-swinging doors that complies with
accessibility requirements of authorities having jurisdiction. Provide units on both sides
of doors at compartments indicated to be accessible to people with disabilities.

PART 3 - EXECUTION

3.1

3.2

A.

A

INSTALLATION

General: Comply with manufacturer's written installation instructions. Install units rigid,
straight, level, and plumb. Secure units in position with manufacturer's recommended
anchoring devices.

1. Maximum Clearances:

a. Pilasters and Panels: 1/2 inch (13 mm).
b. Panels and Walls: 1 inch (25 mm).

2. Stirrup Brackets: Secure panels to walls and to pilasters with not less than three brackets
attached at midpoint and near top and bottom of panel.

a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
b. Align brackets at pilasters with brackets at walls.

ADJUSTING

Hardware Adjustment: Adjust and lubricate hardware according to manufacturer's written
instructions for proper operation. Set hinges on in-swinging doors to hold doors open
approximately 30 degrees from closed position when unlatched. Set hinges on out-swinging
doors to return doors to fully closed position.

END OF SECTION 102113
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SECTION 104433 - FIRE CABINETS AND EXTINGUISHERS.

PART 1: GENERAL

1.01 WORK INCLUDED

A. Fire Extinguishers

B. Cabinets

C. Accessories

1.02 RELATED WORK

A. Section 09 90 00 -Field Painting

B. Section 21 13 00 -Fire Sprinkler Systems

C. Section 21 12 00 -Standpipe and Hose Systems

1.03 REFERENCES

A. NFPAL 0-Portable Fire Extinguishers

B. UBC 43-6 (ASTM E814-83) -Fire rated cabinets fabricated in accordance to measure, restore,
perform.

C. Americans with Disabilities Act 1990-Maximum 4 cabinet projection for corridors.

1.04 QUALITY ASSURANCE

A. Conform to NFPA 10 requirements for portable fire extinguishers.

B. Provide fire extinguishers, cabinets and accessories by a single manufacturer.

C. Conform to UBC 43-6 (ASTM E814-83) for fire resistive wall performance where necessary.
D. Conform to Americans with Disabilities Act 1990 on maximum cabinet projection of 4” in corridors
where necessary.

1.05 SUBMITTALS

A. Submit brochure and product data in compliance with Section 01340.
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PART 2: PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Where shown on the drawings, provide fire extinguishers, cabinets, accessories manufactured by J.L.
Industries, Inc., 4450 West 78th Street Circle, Bloomington, MN 55435.

2.02 FIRE EXTINGUISHERS
A. Dry Chemical Type: J. L. Industries Cosmic or Galaxy Series
2.03 FIRE EXTINGUISHER CABINETS

A. Where indicated on drawings, provide J.L's Academy Series, model number JLI-8125S21 door with
flat trim, or matching product from an alternative manufacturer.

Door and trim to be fabricated from clear anodized aluminum. Color anodized aluminum, with vertical
white decal lettering.

2.04 ACCESSORIES

A. Extinguisher Brackets

PART 3: EXECUTION

3.01 INSTALLATION

A. Install items included in this section in locations and at mounting heights indicated, or if not indicated,
at heights to comply with applicable regulations of governing authorities.

1. Prepare recesses in walls for fire extinguisher cabinets as required by type and size of cabinet and
style of trim and to comply with manufacturer’s instructions.

2. Securely fasten mounting brackets and fire extinguisher cabinets to structure, square and plumb, to

comply with manufacturer’s instructions.

END OF SECTION
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SECTION 122413 - ROLLER WINDOW SHADES

PART 1 - GENERAL

11

A

B.

1.2

13

SUMMARY
This Section includes roller shades and motorized shade operators.

See Division 26 Sections for electrical service and connections for motorized shade operation.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Include plans, elevations, sections, details, details of installation, operational
clearances, wiring diagrams, and relationship to adjoining Work.

1. Verify dimensions by field measurements before fabrication and indicate measurements
on Shop Drawings.

Coordination Drawings: Drawn to scale and coordinating penetrations and ceiling-mounted
items.

Samples: For each exposed finish and for each color and texture required.
Window Treatment Schedule: Use same designations indicated on Drawings.

Maintenance data.

QUALITY ASSURANCE
Installer Qualifications: Fabricator of products.

Fire-Test-Response Characteristics:  Provide products passing flame-resistance testing
according to NFPA 701 by a testing agency acceptable to authorities having jurisdiction.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Acrticle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with WCMA A 100.1.

ROLLER WINDOW SHADES 122413 -1
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PART 2 - PRODUCTS

2.1

A.

ROLLER SHADES

Basis-of-Design Product: Subject to compliance with requirements, provide Mecho Shade
Systems Inc. Suburban/2 with Phifer SheerWeave SW2900 system or a comparable product.
Submit comparable products for prior approval during bid process.

Shade Band Material: 35% fiberglass, 65% vinyl on fiberglass. Openess factor 5%, UV
blockage 95% (approximate); .

1. Material Width: must be available in 126 width to ensure a minimal amount of seams.
2. Bottom Hem: Straight.

3. Trim: Fabric hem pocket with RF welded seams and ends, and conceals hem weights..
4. Material Color: Selected by Architect from manufacturers full range.

Rollers: Electrogalvanized or epoxy primed steel or extruded-aluminum tube of diameter and
wall thickness required to support and fit internal components of operating system and the
weight and width of shade band material without sagging; designed to be easily removable from
support brackets. Provide capacity for one roller shade band per roller.

Direction of Roll: Regular, from back of roller.
Mounting Brackets: Fascia end caps, fabricated from steel finished to match fascia or headbox.

Fascia: L-shaped, formed-steel sheet or extruded aluminum; long edges returned or rolled;
continuous panel concealing front and bottom of shade roller, brackets, and operating hardware
and operators; removable design for access. All exposed parts to be clear silver aluminum color.

Top/Back Cover: L-shaped; material and finish to match fascia; combining with fascia and end
caps to form a six-sided headbox enclosure sized to fit shade roller and operating hardware
inside. All exposed parts to be clear silver aluminum color.

Pocket-Style Headbox: U-shaped, formed-steel sheet or extruded aluminum; long edges
returned or rolled; with a bottom cover consisting of slot opening of minimum dimension to
allow lowering and raising of shade and a removable or an openable, continuous metal access
panel concealing shade roller, brackets, and operating hardware and operators within. All
exposed parts to be clear silver aluminum color.

Bottom Bar: Steel or extruded aluminum with metal capped ends. Provide exposed-to-view,
external-type.

Mounting: Exposed mounting permitting easy removal and replacement without damaging
roller shade or adjacent surfaces and finishes.

Shade Operation:
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1. Manual operator. Refer to reflected ceiling plans for locations.

SHADECLOTHS, FILMS
Physical Properties

Shadecloths shall be woven of .017" minimum opaque, extruded fiberglass or vinyl-coated pol-
yester yarn consisting of approximately 65% vinyl on fiberglass and 35% fiberglass core
yarn.The shadecloth shall be tensioned in the finishing range prior to heat setting to keep the
warp ends straight, minimize or eliminate weave distortion, and keep the shadecloth flat. The
fabric shall be finished with heat and pressure and be dimensionally stable.

Performance

As a “shadecloth”, the material shall hang flat without buckling or distortion. The edge, when
trimmed, shall hang straight without raveling. The unguided shadeband shall roll true and
straight, without shifting sideways more than + 1/8 in. in either direction due to warp distortion
or weave design.

Additional Properties

Shadecloths shall be Greenguard Indoor Air Quality Certified, be treated with Microban or
equal antimicrobial protection and shall be lead free.

Fire Classification

NFPA 101 (Class A Rating); UBC (Class 1); NFPA 701-2004 TM#1 (small scale).

ROLLER SHADE FABRICATION

Unit Sizes: Obtain units fabricated in sizes to fill window and other openings as follows,

measured at 74 deg F (23 deg C):

1. Shade Units Installed Outside Jambs: Width and length as indicated, with terminations
between shades of end-to-end installations at centerlines of mullion or other defined
vertical separations between openings.

Installation Brackets: Designed for easy removal and reinstallation of shade, for supporting
headbox, roller, and operating hardware and for hardware position and shade mounting method
indicated.

Installation Fasteners: No fewer than two fasteners per bracket, fabricated from metal
noncorrosive to shade hardware and adjoining construction; type designed for securing to
supporting substrate; and supporting shades and accessories under conditions of normal use.
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PART 3 - EXECUTION

3.1 ROLLER SHADE INSTALLATION
A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's
written instructions, and located so shade band is not closer than 2 inches (50 mm) to interior
face of glass. Allow clearances for window operation hardware.

B.  Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or
malfunction throughout entire operational range.

C. Clean roller shade surfaces after installation, according to manufacturer's written instructions.

3.2 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain roller shades. Refer to Division 01 Section “Demonstration and
Training."

END OF SECTION 122413

ROLLER WINDOW SHADES 122413 - 4



	__000 Title Page Vol I
	Southern Utah Museum of Art
	Volume I of II
	Southern Utah University
	DFCM No. 0T12218730
	Architect:
	Blalock & Partners
	Architectural Design Studio
	Architect’s Representative:
	Kevin Blalock, AIA
	307 West 200 South, Ste 4003
	Salt Lake City, UT  84101


	_Table of Contents - SUMA Vol I
	Table of Contents – Center for the Arts Southern Utah Museum of Art
	BOILER PLATE AND SUPPLEMENTAL INFORMATION
	DIVISION 01: GENERAL REQUIREMENTS

	011000 Summary
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Work covered by the Contract Documents.
	2. Use of premises.
	3. Owner's occupancy requirements.
	4. Specification formats and conventions.


	1.2 WORK COVERED BY CONTRACT DOCUMENTS
	A. Project Identification:
	Beverley Taylor Sorenson Center for the Arts at Southern Utah University
	Utah Shakespeare Festival
	Southern Utah Museum of Art
	Cedar City, Utah
	B. Owner:
	Southern Utah University
	Project Manager: Tyson Kyhl,
	Director of Utility Services and Capital Development
	435.590.1025 - Cell
	C. Project Director:
	State of Utah – Division of Facilities & Construction Management
	Kurt Baxter-Program Director


	DFCM - Main Office
	Suite 4110 State Office Building
	Salt Lake City, Utah 84114
	office: (801) 538-3174
	cell: (801) 209-8146
	fax: (801) 538-3267
	email: Ukbaxter@utah.govU
	D. Architect:
	Blalock and Partners Architectural Design Studio
	307 W 200 S Suite 4003
	Salt Lake City, UT 84101
	Contact: Rob Beishline, AIA
	T:  801.532.4940
	E: rbeishline@blalockandpartners.com
	E. The Center for the Arts project is summarized as follows:
	OVERVIEW
	The Beverley Taylor Sorenson Center for the Arts is a project that encompasses approximately 5.5 acres of site development and two new buildings; the Southern Utah Museum of Art (SUMA) and the Utah Shakespeare Festival (USF) Facility. Located on South...
	SITE
	The Project Site is at the southeast corner of 300 West and University Boulevard, the current home of the USF administrative and production spaces. The site development includes demolition of existing structures, excluding the Randall Jones Theatre, a...
	Landscape improvements include new plantings, lighting and hardscape. Granite pavers and cast-in-place concrete create the walking surfaces and site walls serving to further unify the site. The site development also incorporates some exterior program ...
	Collapsible soils throughout the site, and prevalent in the area, have led to the inclusion of a geopier system to stabilize the existing ground in order to support traditional concrete footing & foundation systems.
	SOUTHERN UTAH MUSEUM OF ART (SUMA)
	At app. 18,000 square feet of enclosed space, the SUMA is a single-story structure featuring a flexible gallery space, education classroom, administrative, art processing and storage components. The building’s roof hovers beyond the footprint to creat...
	The building’s structural system includes concrete footings & foundation walls with structural steel columns, beams, joists and load-bearing walls. The exterior envelope consists of curtainwall and a high-performance concrete panel installed as an ope...
	UTAH SHAKESPEARE FESTIVAL (USF)
	The new USF facility is approximately 86,000 gross square feet of floor area, some of which includes the new open-air, 900-seat Engelstad Shakespeare Theatre, replacing the current Adams Theatre. Other significant program spaces include the Rehearsal ...
	The structural system for the USF facility is a mix of load-bearing CMU and steel columns & beams. Steel trusses and joists support the roof structure, which uses a single-ply membrane at the administrative wing and a synthetic slate material at the o...
	SUSTAINABILITY
	Each building shall be constructed to achieve a LEED Silver certification as well as to conform to the State of Utah’s High Performance Building criteria. LEED limit lines and the specific LEED requirements for each building have been identified on th...
	ALTERNATES
	The University has elected to identify four areas of the project as Additive Alternates. These are aspects of the project that are of high importance, but there is some uncertainty as to whether or not they can be accomplished within the allocated con...
	F. Project will be constructed under a single prime contract for general construction.
	1.3 USE OF PREMISES
	A. General:  Contractor shall have full use of premises for construction operations, including use of Project site, during construction period.  Contractor's use of premises is limited only by Owner's right to perform work or to retain other contracto...
	B. Use of Site:  Limit use of premises to areas within the Contract limits indicated.  Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Owner Occupancy:  Allow for Owner occupancy of existing building around Project site.
	2. Driveways and Entrances:  Keep driveways, loading areas, and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use these areas for parking or storage of materials.
	a. Schedule deliveries to minimize use of driveways and entrances.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.

	3. Accessible Route:  General Contractor shall provide accommodations for maintaining ADA compliant parking and an accessible route to the Randall Jones Theatre at all times during construction. The contractor has the option of providing a temporary r...


	1.4 SPECIFICATION FORMATS AND CONVENTIONS
	A. Specification Format:  The Specifications are organized into Divisions and Sections using the 16-division format and CSI/CSC's "MasterFormat" numbering system.
	1. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in the Specifications.

	B. Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:
	1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  Singular word...
	2. Imperative mood and streamlined language are generally used in the Specifications.  Requirements expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or subjunctive mood may be used in the Section Text f...
	a. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	024100 - Demolition
	024116 Structure Demolition
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of buildings and site improvements.
	2. Removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place site utilities.


	1.2 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...

	1.4 SUBMITTALS
	A. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI A10.6 and NFPA 241.
	C. Predemolition Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.6 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. The Randall Jones Theatre will be occupied during certain times of demolition and construction.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Contractor shall provide ADA compliant access at all times to the Randall Jones Theatre. Contractor’s option to construct temporary or permanent ADA compliant path and parking (at College Ave).
	b. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Owner assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Architect and Owner.  Hazardous materials will be removed by Owner under a separate contract.

	E. On-site storage or sale of removed items or materials is not permitted.

	1.7 COORDINATION
	A. Arrange demolition schedule so as not to interfere with operations and activities in the Randall Jones Theatre.
	B. Coordinate demolition activities with utility service providers to maintain public utility service, or minimize disruption.


	PART 2 -  PRODUCTS Not Used
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting demolition operations.
	B. Verify that hazardous materials have been remediated before proceeding with building demolition operations.

	3.2 PREPARATION
	A. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with all other utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 1T24 inches1T4T (610 mm)4T below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.


	3.3 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction, and as indicated.  Comply with requirements in Division 01 Section "Temporary ...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	4. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	5. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.4 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and for at least 2 hours after flame cutting operations.
	3. Maintain adequate ventilation when using cutting torches.

	B. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...

	C. Explosives:  Use of explosives is not permitted.

	3.5 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site.  See Division 01 Section "Construction Waste Management and Disposal" for recycling and disposal of demolition waste.



	031100 - Concrete Forming
	033000 Cast-In-Place Concrete
	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. This Section specifies cast-in place concrete, including formwork, reinforcement, epoxy-coated reinforcement at parking structure, concrete materials, lightweight foam fill material at landscape areas  mixture design, placement procedures, and fini...
	1. Footings.
	2. Foundation walls.
	3. Slabs-on-grade.
	4. Shear walls and columns.
	5. Suspended slabs and beams.

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.
	2. Division 32 Sections for concrete pavement and walks.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.
	B. Drying Shrinkage Limit: Percentage change in length after 28 days of drying when tested per ASTM C157 with 4 inch x 4 inch x 11 inch specimen moist cured 7 days prior to drying.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.
	2. Submit 30-day consecutive recent mix design compressive strength history for each mix design per ACI 318 requirements, including statistical values necessary for verification of f’c.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	D. Formwork Shop Drawings (required at areas of exposed concrete only):  Prepared by or under the supervision of a qualified professional engineer detailing fabrication, assembly, and support of formwork.
	E. Qualification Data:  For Installer, testing agency.
	F. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.

	G. Construction Joint Layout:  Indicate proposed construction joints required to construct the structure.
	1. Location of construction joints is subject to approval of the Architect.

	H. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Fiber reinforcement.
	6. Curing compounds.
	7. Repair materials.

	I. Field quality-control reports.
	J. LEED Submittals:
	1. Product Data for Credit MR 4:  For products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content.  Include statement indicating cost for each product having recycled content.
	2. Product Certificates for Credit MR 5:  For products and materials required to comply with requirements for regional materials indicating location and distance from Project of material manufacturer and point of extraction, harvest, or recovery for e...


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.  Avoid damaging coatings on steel reinforcement.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. High-density overlay, Class 1 or better.
	b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.
	c. Structural 1, B-B or better; mill oiled and edge sealed.
	d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 2T3/4 by 3/4 inch2T6T (19 by 19 mm)6T, minimum.
	D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 2T1 inch2T6T (25 mm)6T to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, will leave holes no larger than 2T1 inch2T6T (25 mm)6T in diameter in concrete surface.


	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, 2TGrade 602T6T (Grade 420)6T, deformed.
	B. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn.
	C. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.

	2.4 REINFORCEMENT ACCESSORIES
	A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.5 FIBER REINFORCEMENT
	A. Synthetic Macro-Fiber:  Polyolefin or polypropylene coarse macro-fibers engineered and designed for use in concrete.  Refer to the General Structural Notes for macro fiber reinforcement of concrete over steel composite floor deck.

	2.6 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type V, gray.  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class C or F.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service condition...
	1. Maximum Coarse-Aggregate Size:  As indicated.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Lightweight Aggregates: ASTM C 330, ¾ inch nominal maximum aggregate size.
	D. Water:  ASTM C 94/C 94M.

	2.7 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.8 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. 5TProducts5T:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TBASF Construction Chemicals - Building Systems; Confilm5T.
	b. 5TDayton Superior Corporation; Sure Film (J-74)5T.
	c. 5TSika Corporation; SikaFilm5T.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 2T9 oz./sq. yd.2T6T (305 g/sq. m)6T when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering.
	1. 5TProducts5T:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TBASF Construction Chemicals - Building Systems; Kure-N-Seal WB5T.
	b. 5TDayton Superior Corporation; Safe Cure and Seal (J-18)5T.
	c. 5TEuclid Chemical Company (The), an RPM company; Aqua Cure VOX; Clearseal WB 1505T.



	2.9 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.10 EXPANDED POLYSTYRENE LIGHTWEIGHT FILL
	A. Expanded-Polystyrene Board Insulation:  Shall comply with ASTM D6817.
	B. Provide EPS Geofoam with physical properties as required to sufficiently carry a uniformly distributed deadload of 50 pounds per square foot concurrently with a uniformly distributed live load of 125 pounds per square foot.  Combined dead and live ...
	C. Geofoam Connectors:  Geofoam manufacturer shall supply multibarbed galvanized steel or stainless steel sheet connectors as required to minimize block to block movement during installation.

	2.11 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:    Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash:  25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.


	2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  2T3000 psi2T6T (31 MPa)6T at 56 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.50.
	3. Slump Limit:  2T4 inches2T6T (100 mm)6T, plus or minus 2T1 inch2T6T (25 mm)6T.
	4. Maximum Course Aggregate Size: 1 inch nominal.

	B. Walls, Topping Slabs, Piers, and Concrete Shear Walls:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  2T4500 psi2T6T (34.5 MPa)6T at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  2T8 inches2T6T (200 mm)6T for concrete with verified slump of 2T2 to 4 inches2T6T (50 to 100 mm)6T before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 2T1 inch2T6T (25 mm)6T.
	4. Maximum Course Aggregate Size:  ¾ inch nominal.
	5. Air Content:  5 percent, plus or minus 1.5 percent at point of delivery for 2T3/4-inch2T6T (19-mm)6T nominal maximum aggregate size.

	C. Interior Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  2T3000 psi2T6T (31 MPa)6T at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.48.
	3. Slump Limit:  2T8 inches2T6T (200 mm)6T for concrete with verified slump of 2T2 to 4 inches2T6T (50 to 100 mm)6T before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 2T1 inch2T6T (25 mm)6T.
	4. Maximum Course Aggregate Size: 1-1/2 inch nominal.
	5. Drying Shrinkage Limit: 0.032 percent.
	6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent.

	D. Suspended Slabs:  Proportion lightweight concrete mixture as follows:
	1. Minimum Compressive Strength:  2T3000 psi2T6T (31 MPa)6T at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.50.
	3. Slump Limit:  2T8 inches2T6T (200 mm)6T for concrete with verified slump of 2T2 to 4 inches2T6T (50 to 100 mm)6T before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 2T1 inch2T6T (25 mm)6T.
	4. Maximum Course Aggregate Size: 3/4 inch nominal.
	5. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than 4.0 lb/cu. Yd unless noted otherwise.
	6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent.

	E. All other Site Cast Concrete (not Architectural Cast Concrete):  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  2T4500 psi2T6T (34.5 MPa)6T at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  2T4 inches2T6T (100 mm)6T, 2T8 inches2T6T (200 mm)6T for concrete with verified slump of 2T2 to 4 inches2T6T (50 to 100 mm)6T before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 2T1 inch2T6T (25 ...
	4. Maximum Course Aggregate Size: 3/4 inch nominal.
	5. Air Content:  5 percent, plus or minus 1.5 percent at point of delivery for 2T1-inch2T6T (25-mm)6T 2T3/4-inch2T6T (19-mm)6T nominal maximum aggregate size.


	2.13 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.14 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 2T85 and 90 deg F2T6T (30 and 32 deg C)6T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 2T90 deg F2T6T (32 deg C)6T, reduce mixing and delivery time to 60 minutes.


	2.13  VAPOR RETARDERS
	A. Plastic Vapor Retarder:  ASTM E 1745, Class A with a nominal perm rating not exceeding  0.03.  Include manufacturer's recommended adhesive or pressure-sensitive tape.
	1.  Available Products:
	a. Fortifiber Corporation; Moistop Ultra A.
	b. Raven Industries Inc.; Vapor Block 15.
	c. Reef Industries, Inc.; Griffolyn Type-105.
	d. Stego Wrap Class A Vapor Retarder
	e. WR Meadows  Perminator  10




	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 2T1/8 inch2T6T (3.2 mm)6T for smooth-formed finished surfaces.
	2. Class B, 2T1/4 inch2T6T (6 mm)6T for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in...
	H. Chamfer exterior corners and edges of permanently exposed concrete (VERIFY CHAMFERED CONDITIONS WITH ARCHITECT AND INDICATE LOCATIONS ON SHOP DRAWINGS).
	I. Form openings, chases, offsets, sinkages, keyways, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."


	3.3 REMOVING AND REUSING FORMS
	A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 2T50 deg F2T6T (10 deg C)6T for 24 hours after placing concrete....
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has achieved its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.4 VAPOR RETARDERS
	A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 2T6 inches2T6T (150 mm)6T and seal with manufacturer's recommended tape.


	3.5 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.6 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement.  Continue reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated.  Embed keys at least 2T1-1/2 inches2T6T (38 mm)6T into concrete.
	3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Space vertical joints in walls at 10 feet on center maximum.  Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.
	6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 2T1/8 inch2T6T (3.2 mm)6T.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool m...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 2T1/8-inch-2T6T (3.2-mm-)6T wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface a...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 2T1/2 inch2T6T (13 mm)6T or more than 2T1 inch2T6T (25 mm)6T below finished concrete surface where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.


	3.7 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 2T6 inches2T6T (150 mm)6T into preceding layer.  Do not insert vibrators...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 2T40 deg F2T6T (4.4 deg C)6T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 2T90 deg F2T6T (32 deg C)6T at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using li...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.8 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view.

	C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.9 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces indicated.

	C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces exposed to view.
	2. Finish surfaces to the following tolerances, according to 2TASTM E 11552T6T (ASTM E 1155M)6T, for a randomly trafficked floor surface:
	a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.


	D. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.10 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous c...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machin...

	3.11 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 2T0.2 lb/sq. ft. x h2T6T (1 kg/sq. m x h)6T before and during finishing operations.  Apply according to...
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 2T12-inch2T6T (300-mm)6T lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 2T12 inches2T6T (300 mm)6T, and sealed by waterproof tape or adhesi...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coveri...

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.12 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least six month(s).  Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.

	3.13 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a 2TNo. 162T6T (1.18-mm)6T sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 2T1/2 inch2T6T (13 mm)6T in any dimension to solid concrete.  Limit cut depth to 2T3/4 inch2T6T (19 mm)6T.  Make edges of cuts perpendicular to concrete surface. ...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 2T0.01 inch2T6T (0.25 mm)6T wide or that penetrate to reinforcement or completely through unreinforced ...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 2T1/4 inch2T6T (6 mm)6T to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer...
	6. Repair defective areas, except random cracks and single holes 2T1 inch2T6T (25 mm)6T or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least...
	7. Repair random cracks and single holes 2T1 inch2T6T (25 mm)6T or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and ap...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and suitable repair mortar.  Submit all products and procedures for approval prior to installation.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.14 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing and Inspecting:  Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports
	C. Inspections:
	1. Steel reinforcement placement.
	2. Steel reinforcement welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.
	7. Verification of concrete strength before removal of shores and forms from beams and slabs.

	D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture exceeding 2T5 cu. yd.2T6T (4 cu. m)6T, but less than 2T25 cu. yd.2T6T (19 cu. m)6T, plus one set for each additional 2T50 cu. yd.2T6T (38 cu. m)6T or fract...
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Test air content at each truck for concrete used in post tensioned ...
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 2T40 deg F2T6T (4.4 deg C)6T and below and when 2T80 deg F2T6T (27 deg C)6T and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.

	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days, and one set of two specimens at 28 days.
	9. Test results shall be reported in writing to Architect, Structural Engineer, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of conc...
	10. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	11. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.  Testing and...
	12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	E. Measure floor and slab flatness and levelness according to 2TASTM E 11552T6T (ASTM E 1155M)6T within 24 hours of finishing.



	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:
	1. Structural steel.
	2. Field-installed shear connectors.
	3. Grout.

	B. Related Requirements:
	1. Section 053100 "Steel Decking" for field installation of shear connectors through deck.
	2. Section 055000 “Metal Fabrications”.
	3. Section 055100 “Metal Stairs”.


	1.3 DEFINITIONS
	A. Structural Steel:  Elements of the structural frame indicated on Drawings and as described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	B. Seismic-Load-Resisting System:  Elements of collectors or drag struts on the Drawings including columns, beams, and braces and their connections.
	C. Heavy Sections:  Rolled and built-up sections as follows:
	1. Shapes included in ASTM A 6/A 6M with flanges thicker than 2T1-1/2 inches2T6T (38 mm)6T.
	2. Welded built-up members with plates thicker than 2T2 inches2T6T (50 mm)6T.
	3. Column base plates thicker than 2T2 inches2T6T (50 mm)6T.

	D. Demand Critical Welds:  Those welds, the failure of which would result in significant degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are indicated as "Demand Critical" or "Seismic Critical" on Drawings.

	1.4 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. LEED Submittals:
	1. Product Data for Credit MR 4.1 and 4.2:  Indicating percentages by weight of postconsumer and preconsumer recycled content for products having recycled content.  Include statement indicating costs for each product having recycled content.
	2. Product Certificates for Credit MR 5.1 and 5.2:  For products and materials required to comply with requirements for regional materials indicating location and distance from Project of material manufacturer and point of extraction, harvest, or reco...

	C. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment Drawings.
	3. 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.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned and slip-critical, high-strength bolted connections.
	5. Identify members and connections of the Seismic-Load-Resisting System.
	6. Identify demand critical welds.


	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For fabricator and testing agency.
	B. Welding certificates.
	C. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats.
	D. Mill test reports for structural steel, including chemical and physical properties.
	E. Product Test Reports:  For the following:
	1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	2. Direct-tension indicators.
	3. Tension-control, high-strength, bolt-nut-washer assemblies.
	4. Shear stud connectors.
	5. Shop primers.
	6. Nonshrink grout.

	F. Survey of existing conditions.
	G. Source quality-control reports.
	H. Field quality-control and special inspection reports.

	1.8 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category STD.
	B. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."
	C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	1. Welders and welding operators performing work on bottom-flange, demand-critical welds shall pass the supplemental welder qualification testing, as required by AWS D1.8/D1.8M.  FCAW-S and FCAW-G shall be considered separate processes for welding per...

	D. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303.
	2. AISC 341 and AISC 341s1.
	3. AISC 360.
	4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."


	1.9 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 deteriorat...
	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.

	B. 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 F 1852 fasteners and for retesting fasteners after lubrication.



	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel products so postconsumer recycled content plus one-half of pre-consumer recycled content is not less than the following:
	1. W-Shapes:  60 percent.
	2. Channels, Angles, M, S-Shapes:  60 percent.
	3. Plate and Bar:  25 percent.
	4. Cold-Formed Hollow Structural Sections:  25 percent.
	5. Steel Pipe:  25 percent.
	6. All Other Steel Materials:  25 percent.

	B. W-Shapes:  ASTM A 992/A 992M.
	C. Channels, Angles, M , S-Shapes:  ASTM A 36/A 36M.
	D. Plate and Bar:  ASTM A 36/A 36M or ASTM A 572/A 572M, Grade 2T502T6T (345)6T as indicated.
	E. Cold-Formed Hollow Structural Sections:  ASTM A 500/A 500M, Grade B, structural tubing.
	F. Steel Pipe:  ASTM A 53/A 53M, Type E or Type S, Grade B.
	1. Weight Class:  As indicated.
	2. Finish:  Black except where indicated to be galvanized.

	G. Welding Electrodes:  Comply with AWS requirements.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  2TASTM A 3252T6T (ASTM A 325M)6T, Type 1, heavy-hex steel structural bolts; 2TASTM A 563, Grade C,2T6T (ASTM A 563M, Class 8S)6T heavy-hex carbon-steel nuts; and 2TASTM F 4362T6T (ASTM F 436M)6T, Type 1, har...
	1. Direct-Tension Indicators:  2TASTM F 959, Type 3252T6T (ASTM F 959M, Type 8.8)6T, compressible-washer type with plain finish.

	B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy-hex or round head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel nuts, and hardened carbon-steel washers.  Threads are...
	C. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1/D1.1M, Type B.
	D. Unheaded Anchor Rods:  ASTM F 1554, Grade grade as indicated.
	1. Configuration:  As indicated.
	2. Nuts:  2TASTM A 5632T6T (ASTM A 563M)6T heavy-hex carbon steel.
	3. Plate Washers:  ASTM A 36/A 36M carbon steel.
	4. Washers:  2TASTM F 4362T6T (ASTM F 436M)6T, Type 1, hardened carbon steel or as indicated.
	5. Finish:  Plain.

	E. Threaded Rods:  ASTM A 36/A 36M unless noted otherwise.
	1. Nuts:  2TASTM A 5632T6T (ASTM A 563M)6T heavy-hex carbon steel.
	2. Washers:  2TASTM F 4362T6T (ASTM F 436M)6T, Type 1, hardened carbon steel.
	3. Finish:  Plain.


	2.3 PRIMER
	A. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20.

	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.5 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.
	1. Camber structural-steel members where indicated.
	2. Fabricate beams with rolling camber up.
	3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain markings until structural steel has been erected.
	4. Mark and match-mark materials for field assembly.
	5. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	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. 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 according to SSPC-SP 1, "Solvent Cleaning."
	F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.
	G. 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. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
	3. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.6 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 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.
	1. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding tolerances in AISC 303 for mill material.


	2.7 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 2T2 inches2T6T (50 mm)6T.
	2. Surfaces to be field welded.
	3. Surfaces of high-strength bolted, slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
	5. Galvanized surfaces.

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 3, "Power Tool Cleaning."

	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 2T1.5 mils2T6T (0.038 mm)6T.  Use priming methods that result ...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.


	2.8 GALVANIZING
	A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/A 123M.
	1. Fill 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 steel at all areas exposed to direct contact with the weather.


	2.9 SOURCE QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform shop tests and inspections.
	1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.

	B. Bolted Connections:  Inspect and test shop-bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections:  Visually inspect shop-welded connections according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	1. Liquid Penetrant Inspection:  ASTM E 165.
	2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration are not accepted.
	3. Ultrasonic Inspection:  ASTM E 164.
	4. Radiographic Inspection:  ASTM E 94.

	D. In addition to visual inspection, test and inspect shop-welded shear connectors according to requirements in AWS D1.1/D1.1M for stud welding and as follows:
	1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or welding repairs to any shear connector.
	2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear connectors if weld fracture occurs on shear connectors already tested.

	E. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	1. Prepare a certified survey of existing conditions.  Include bearing surfaces, anchor rods, bearing plates, and other embedments showing dimensions, locations, angles, and elevations.

	B. 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 p...
	1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.


	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Baseplates, Bearing Plates, and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of baseplate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written installation instructions for shrinkage-resistant grouts.

	C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."  Steel around elevator hoistways shall comply with the provisions of AISC 303 for exterior columns and beams relative to ...
	D. 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 c...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

	E. Splice members only where indicated.
	F. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.
	G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.
	H. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  As indicated.

	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. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
	2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.
	3. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," for mill material.


	3.5 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified 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.
	C. Bolted Connections:  Inspect bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	D. Welded Connections:  Visually inspect field welds according to AWS D1.1/D1.1M.
	1. In addition to visual inspection, test and inspect field welds according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	a. Liquid Penetrant Inspection:  ASTM E 165.
	b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration are not accepted.
	c. Ultrasonic Inspection:  ASTM E 164.
	d. Radiographic Inspection:  ASTM E 94.


	E. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in AWS D1.1/D1.1M for stud welding and as follows:
	1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or welding repairs to any shear connector.
	2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear connectors if weld fracture occurs on shear connectors already tested.


	3.6 REPAIRS AND PROTECTION
	A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with ASTM A 780/A 780M.
	B. Touchup Painting:  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.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.




	052100 Steel Joist Framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Long-span steel joists.
	2. Joist girders.
	3. Joist accessories.


	1.2 SUBMITTALS
	A. Product Data:  For each type of joist, accessory, and product indicated.
	B. Shop Drawings:  Show layout, designation, number, type, location, and spacings of joists.  Include joining and anchorage details, bracing, bridging, joist accessories; splice and connection locations and details; and attachments to other construction.
	C. Welding certificates.
	D. Manufacturer certificates.
	E. Mill Certificates:  For bolts.
	F. Field quality-control test and inspection reports.
	G. Research/Evaluation reports.

	1.3 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A manufacturer certified by the Steel Joist Institute (SJI) to manufacture joists complying with SJI standard specifications and load tables.
	B. SJI Specifications:  Comply with SJI's "Standard Specifications, Load Tables and Weight Tables for Steel Joists and Joist Girders" (hereafter, SJI's "Specifications") that are applicable to types of joists indicated.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle joists as recommended in SJI's "Specifications."


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Steel:  Comply with SJI's "Specifications" for web and steel-angle chord members.
	B. Carbon-Steel Bolts and Threaded Fasteners:  1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T, carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers.
	1. Finish:  Plain, uncoated.

	C. High-Strength Bolts, Nuts, and Washers:  1TASTM A 3251T4T (ASTM A 325M)4T, Type 1, heavy hex steel structural bolts; 1TASTM A 5631T4T (ASTM A 563M)4T heavy hex carbon-steel nuts; and 1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon-steel washers.
	1. Finish:  Plain.

	D. Primer:  SSPC-Paint 15, or manufacturer's standard shop primer complying with performance

	2.2 LONG-SPAN STEEL JOISTS
	A. Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members; of joist type as follows and ...
	1. Joist Type:  LH-series steel joists.


	2.3 JOIST GIRDERS
	A. Manufacture joist girders according to "Standard Specifications for Joist Girders" in SJI's "Specifications," with steel-angle top- and bottom-chord members and with end and top-chord arrangements as indicated.

	2.4 JOIST ACCESSORIES
	A. Bridging:  Schematically indicated.  Detail and fabricate according to SJI's "Specifications." Furnish additional erection bridging if required for stability.
	B. Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit of enough strength to support ceiling construction.  Extend ends to within 1T1/2 inch1T4T (13 mm)4T of finished wall surface, unless otherwise indicated.
	C. Supply miscellaneous accessories, including splice plates and bolts required by joist manufacturer to complete joist installation.

	2.5 CLEANING AND SHOP PAINTING
	A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and accessories.  Apply 1 coat of shop primer.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Do not install joists until supporting construction is in place and secured.
	B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Specifications," joist manufacturer's written recommendations, and requirements in this Section.
	1. Before installation, splice joists delivered to Project site in more than one piece.
	2. Space, adjust, and align joists accurately in location before permanently fastening.
	3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are stabilized during construction.

	C. Field weld joists to supporting steel bearing plates and framework.  Coordinate welding sequence and procedure with placement of joists.  Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in ...
	D. Bolt joists to supporting steel framework using high-strength structural bolts.  Comply with Research Council on Structural Connections' "Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt in...
	E. Install and connect bridging concurrently with joist erection, before construction loads are applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

	3.2 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and bolted connections and to perform field tests and inspections and prepare test and inspection reports.



	053100 Steel Decking
	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. Roof deck.
	2. Composite floor deck.

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for lightweight structural concrete fill over steel deck.
	2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of deck, accessory, and product indicated.
	B. LEED Submittals:
	1. Product Data for Credit MR 4.1 and 4.2:  Indicating percentages by weight of postconsumer and preconsumer recycled content for products having recycled content.  Include statement indicating costs for each product having recycled content.
	2. Product Certificates for Credit MR 5.1 and 5.2:  For products and materials required to comply with requirements for regional materials indicating location and distance from Project of material manufacturer and point of extraction, harvest, or reco...

	C. Shop Drawings:
	1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Product Certificates:  For each type of steel deck.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that each of the following complies with requirements:
	1. Power-actuated mechanical fasteners.

	D. Evaluation Reports:  For steel deck.
	E. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated.
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."
	C. FM Global Listing:  Provide steel roof deck evaluated by FM Global and listed in its "Approval Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a waterproof covering and ventilate to avoid condensation.
	1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to maintain insulation free of moisture.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."
	B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.

	C. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.

	2.2 ROOF DECK
	A. 5TManufacturers5T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TASC Profiles, Inc.; a Blue Scope Steel company5T.
	2. 5TNucor Corp.; Vulcraft Group5T.
	3. 5TVerco Manufacturing Co5T.

	B. Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following:
	1. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 2T332T6T (230)6T, 2TG602T6T (Z180)6T zinc coating.
	2. Deck Profile:  As indicated.
	3. Profile Depth:  As indicated.
	4. Span Condition:  As indicated.
	5. Side Laps:  Interlocking seam.


	2.3 COMPOSITE FLOOR DECK
	A. 5TManufacturers5T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TASC Profiles, Inc.; a Blue Scope Steel company5T.
	2. 5TNucor Corp.; Vulcraft Group5T.
	3. 5TVerco Manufacturing Co5T.

	B. Composite Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite Steel Floor Deck," in SDI Publication No. 31, with the minimum sect...
	1. Prime-Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), Grade 2T332T6T (230)6T minimum, with top surface phosphatized and unpainted and underside surface shop primed with manufacturers' standard gray or white baked-on, rust-inhibiti...
	2. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 2T332T6T (230)6T, 2TG602T6T (Z180)6T zinc coating.
	3. Profile Depth:  As indicated.
	4. Design Uncoated-Steel Thickness:  As indicated.
	5. Span Condition:  As indicated.


	2.4 ACCESSORIES
	A. General:  Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Vent Tabs:  Provide factory punched vents projecting upwards in interior low flutes approximately 6 inches on center for all floor deck and roof deck with concrete fill.
	C. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber.
	D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 2T33,000 psi2T6T (230 MPa)6T, not less than 2T0.0359-inch2T6T (0.91-mm)6T design uncoated thickness, of same material and finish as deck; of profile indicated or re...
	E. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 2T33,000 psi2T6T (230 MPa)6T, of same material and finish as deck, and of thickness and profile recommended by SDI Publication No. 31 for overhang and slab depth.
	F. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, finish, and thickness as deck unless otherwise indicated.
	G. Flat Sump Plates:  Single-piece steel sheet, 2T0.0747 inch2T6T (1.90 mm)6T thick, of same material and finish as deck.  For drains, cut holes in the field.
	H. Recessed Sump Pans:  Single-piece steel sheet, 2T0.0747 inch2T6T (1.90 mm)6T thick, of same material and finish as deck, with 2T3-inch-2T6T (76-mm-)6T wide flanges and recessed pans of 2T1-1/2-inch2T6T (38-mm)6T minimum depth.  For drains, cut hole...
	I. Galvanizing Repair Paint:  SSPC-Paint 20, with dry film containing a minimum of 94 percent zinc dust by weight.
	J. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.
	B. Install temporary shoring before placing deck panels if required to meet deflection limitations.
	C. Locate deck bundles to prevent overloading of supporting members.
	D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened.  Do not stretch or contract side-lap interlocks.
	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.

	3.3 ROOF-DECK INSTALLATION
	A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated or arc seam welds with an equal perimeter that is not less than 2T1-1/2 inches2T6T (38 mm)6T long, and as follows:
	1. Weld Diameter:  2T3/4 inch2T6T (19 mm)6T, nominal.
	2. Weld Spacing:  As indicated.

	B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, at intervals not exceeding the lesser of 1/2 of the span or as indicated, and as follows:
	1. Fasten with a minimum of 2T1-1/2-inch-2T6T (38-mm-)6T long welds.
	2. Spacing: As indicated.

	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 2T2 inches2T, with end joints as follows:
	1. End Joints:  Lapped 2T4 inches2T6T (102 mm)6T minimum.

	D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof deck and weld flanges to top of deck.  Space welds not more than 2T12 inches2T6T (305 mm)6T apart with at least one weld at each corner.
	1. Install reinforcing channels or zees in ribs to span between supports and weld.

	E. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld to substrate to provide a complete deck installation.
	1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.

	F. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where indicated.  Install with adhesive according to manufacturer's written instructions to ensure complete closure.

	3.4 FLOOR-DECK INSTALLATION
	A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated and as follows:
	1. Weld Diameter:  2T3/4 inch2T6T (19 mm)6T, nominal.
	2. Weld Spacing:  Space and locate welds as indicated.

	B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, at intervals as indicated and as follows:
	1. Mechanically clinch or button punch.

	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 2 inches, with end joints as follows:
	1. End Joints:  Butted.

	D. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting structure according to SDI recommendations unless otherwise indicated.
	E. Floor-Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and sides of deck.

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Field welds will be subject to inspection.
	C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	D. Remove and replace work that does not comply with specified requirements.
	E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with specified requirements.

	3.6 PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both surfaces of prime-painted deck immediately after installation, and apply repair paint.
	1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of deck exposed to view.

	C. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.



	054000 Cold Formed 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. This Section includes the following:
	1. Steel-stud framing in locations indicated on drawings.


	1.3 SUBMITTALS
	A. Product Data:  For each type of cold-formed metal framing product and accessory indicated.
	B. Mill certificates signed by manufacturers of cold-formed metal framing certifying that their products comply with requirements, including uncoated steel thickness, yield strength, tensile strength, total elongation, and galvanized-coating thickness.
	C. Shop Drawings: Where not shown in Contract Drawings, submit details of non-standard conditions.  Show stud sizes, connections, screw size and quantity or weld information, misc. bent shapes, etc.
	1. Submit drawings and calculations of systems stamped & signed by a Professional Engineer licensed in the State of Utah.

	D. LEED Submittals:
	1. Credits MR 4.1 and 4.2:  For products having recycled content, manufacturer’s documentation indicating percentages by weight of postconsumer and preconsumer recycled content.  Include statement indicating cost for each product having recycled content.
	2. Credit MR 5.1 and 5.2:  Submit the locations of manufacturing and harvest, extraction or recovery for all products manufactured within 500 miles that also contain raw materials harvested, extracted or recovered within 500 miles.  Submit distances i...
	3. Credit IEQ 4.1:  Product data for adhesives and sealants applied on site and located inside the weatherproofing system, indicating VOC content of each product used.
	4. Credit IEQ 4.2:  Product data for paints and coatings applied on site and located inside the weatherproofing system, indicating VOC content of each product used.

	E. Design Criteria:
	1. Follow wind and seismic design criteria within the General Structural Notes.
	2. Allowable deflection under wind or seismic loading shall not exceed l/240.


	1.4 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	B. Fire-Test-Response Characteristics:  Where indicated, provide cold-formed metal framing identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction.
	C. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design."

	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering cold-formed metal framing that may be incorporated into the Work include, but are not limited to, the following:
	1. Allied Studco.
	2. California Expanded Metal Products Company.
	3. Dietrich Metal Framing; a Worthington Industries Company.


	2.2 COLD-FORMED EXTERIOR NON-LOAD-BEARING FRAMING
	A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, and as follows:
	1. Design Uncoated-Steel Thickness:  1T0.054 inch1T4T, 16 ga. Minimum.
	2. Minimum Yield Strength:  50 ksi.
	3. Flange Width:  1T1-5/8 inches1T4T (41 mm) Minimum.
	4. Web:  Punched.  6 inch.

	B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with unstiffened flanges, and as indicated.
	1. Design Uncoated-Steel Thickness:  Matching steel studs.
	2. Minimum Yield Strength:  50 ksi.
	3. Flange Width:  Manufacturers standard deep flange where indicated, standard flange elsewhere.


	2.3 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of same grade and coating weight used for framing members.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. Gusset plates.
	5. Stud kickers, knee braces, and girts.
	6. Reinforcement plates.


	2.4 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes:  ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.
	B. Light Gage Clips:  ASTM A653, 50 ksi steel.
	C. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times design load, as determined by testing per ASTM...
	1. Power actuated fasteners shall not be used for tension load applications in concrete.

	D. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping steel drill screws.
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	E. Welding Electrodes:  Comply with AWS standards.

	2.5 FABRICATION
	A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to referenced AISI's specifications and standards, manufacturer's written instructions, and requirements in this ...
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, or riveting as standard with fabricator.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating joined members by not less than three exposed screw threads.

	4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening, according to Shop Drawings.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Spacing:  Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-square tolerance of 1T1/8 inch1T4T (3 mm)4T.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION, GENERAL
	A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions" and to manufacturer's written instructions unless more stringent requirements are indicated.
	C. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, or riveting.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.


	D. Install framing members in one-piece lengths unless splice connections are indicated for track or tension members.
	E. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	3.3 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION
	A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to supporting structure as indicated.
	B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space studs as follows:
	1. Stud Spacing:  As indicated.

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	1. Install single-leg deflection tracks and anchor to building structure.
	2. Install double deep-leg deflection tracks and anchor outer track to building structure.
	3. Connect vertical deflection clips to bypassing studs and anchor to building structure.
	4. Connect drift clips to cold formed metal framing and anchor to building structure.

	E. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable wall-framing system.

	3.4 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure that cold-formed metal framing is without damage or deterioration at time of Substantial Completion.



	055100 Metal Stairs
	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. Preassembled steel stairs with concrete-filled treads.
	2. Steel tube railings attached to metal stairs.
	3. Steel tube handrails attached to walls adjacent to metal stairs.

	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete fill for stair treads and platforms.
	2. Division 05 Section "Decorative Metal Railings" for ornamental metal railings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design metal stairs, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance of Stairs:  Metal stairs shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated.
	1. Uniform Load:  1T100 lbf/sq. ft.1T4T (4.79 kN/sq. m)4T.
	2. Concentrated Load:  1T300 lbf1T4T (1.33 kN)4T applied on an area of 1T4 sq. in.1T4T (2580 sq. mm)4T.
	3. Uniform and concentrated loads need not be assumed to act concurrently.
	4. Stair Framing:  Capable of withstanding stresses resulting from railing loads in addition to loads specified above.
	5. Limit deflection of treads, platforms, and framing members to L/360 or 1T1/4 inch1T4T (6.4 mm)4T, whichever is less.

	C. Structural Performance of Railings:  Railings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated.
	1. Handrails and Top Rails of Guards:
	a. Uniform load of 1T50 lbf/ ft.1T4T (0.73 kN/m)4T applied in any direction.
	b. Concentrated load of 1T200 lbf1T4T (0.89 kN)4T applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Infill of Guards:
	a. Concentrated load of 1T50 lbf1T4T (0.22 kN)4T applied horizontally on an area of 1T1 sq. ft.1T4T (0.093 sq. m)4T.
	b. Infill load and other loads need not be assumed to act concurrently.


	D. Seismic Performance:  Metal stairs shall withstand the effects of earthquake motions determined according to ASCE/SEI 7-10.
	1. Component Importance Factor is 1.5.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For metal stairs and the following:
	1. Prefilled metal-pan stair treads.
	2. Abrasive nosings.
	3. Paint products.
	4. Grout.

	B. LEED Submittals:
	1. Product Data for Credit MR 4:  For products having recycled content, documentation indicating percentages by weight of postconsumer and pre-consumer recycled content.  Include statement indicating cost for each product having recycled content.
	2. Laboratory Test Reports for Credit IEQ 4:  For primers, documentation indicating that products comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic ...

	C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	D. Samples for Verification:  For the following products, in manufacturer's standard sizes:
	1. Precast concrete treads.
	2. Stair treads with nonslip-aggregate surface finish.
	3. Abrasive nosings.

	E. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.5 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards for Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, unless more stringent requirements are indicated.
	1. Preassembled Stairs:  Commercial class.
	2. Ornamental Stairs:  Architectural class.

	C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.3, "Structural Welding Code - Sheet Steel."


	1.7 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages for metal stairs.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in c...
	C. Coordinate locations of hanger rods and struts with other work so that they will not encroach on required stair width and will be within the fire-resistance-rated stair enclosure.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For components exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than the following:
	1. W-Shapes:  60 percent.
	2. Channels, Angles, M, S-Shapes:  60 percent.
	3. Plate and Bar:  25 percent.
	4. Cold-Formed Hollow Structural Sections:  25 percent.
	5. Steel Pipe:  25 percent.
	6. All Other Steel Materials:  25 percent.

	B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	C. Steel Tubing:  ASTM A 500 (cold formed).

	2.3 FASTENERS
	A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633 or 1TASTM F 19411T4T (ASTM F 1941M)4T, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built into exterior walls.  Select fasteners for type, grade, and class r...
	B. Bolts and Nuts:  Regular hexagon-head bolts, 1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T; with hex nuts, 1TASTM A 5631T4T (ASTM A 563M)4T; and, where indicated, flat washers.
	C. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, 1TASTM A 5631T4T (ASTM A 563M)4T; and, where indicated, flat washers.
	D. Machine Screws:  1TASME B18.6.31T4T (ASME B18.6.7M)4T.
	E. Lag Screws:  1TASME B18.2.11T4T (ASME B18.2.3.8M)4T.
	F. Plain Washers:  Round, 1TASME B18.22.11T4T (ASME B18.22M)4T.
	G. Lock Washers:  Helical, spring type, 1TASME B18.21.11T4T (ASME B18.21.2M)4T.
	H. Post-Installed Anchors:  Anchors with a current ICC-ESR report or IAPMO report conforming to the 2012 IBC in cracked concrete.

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-S...
	C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	E. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 1T3000 psi1T4T (20 MPa)4T unless otherwi...
	F. Nonslip-Aggregate Concrete Finish:  Factory-packaged abrasive aggregate made from fused, aluminum-oxide grits or crushed emery; rustproof and nonglazing; unaffected by freezing, moisture, or cleaning materials.

	2.5 FABRICATION, GENERAL
	A. Provide complete stair assemblies, including metal framing, hangers, struts, clips, brackets, bearing plates, and other components necessary to support and anchor stairs and platforms on supporting structure.
	1. Join components by welding unless otherwise indicated.
	2. Use connections that maintain structural value of joined pieces.
	3. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to drain.

	B. Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1T1/32 inch1T4T (1 mm)4T unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	E. Form exposed work with accurate angles and surfaces and straight edges.
	F. Weld connections 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. Weld exposed corners and seams continuously unless otherwise indicated.

	G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts unless otherwise indicated.  Locate joints where ...
	H. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.

	2.6 STEEL-FRAMED STAIRS
	A. Stair Framing:
	1. Fabricate stringers of steel plates or channels
	a. Provide closures for exposed ends of channel stringers.

	2. Construct platforms of steel headers and miscellaneous framing members as needed to comply with performance requirements.
	3. Weld or bolt stringers to headers; weld or bolt framing members to stringers and headers.  If using bolts, fabricate and join so bolts are not exposed on finished surfaces.

	B. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations shown from steel sheet of thickness needed to comply with performance requirements but not less than 1T0.067 inch1T4T (1.7 mm)4T
	1. Steel Sheet:  Uncoated steel sheet.
	2. Directly weld metal pans to stringers; locate welds on top of subtreads where they will be concealed by concrete fill.  Do not weld risers to stringers.
	3. Attach risers and subtreads to stringers with brackets made of steel angles or bars.  Weld brackets to stringers and attach metal pans to brackets by welding, riveting, or bolting.
	4. Shape metal pans to include nosing integral with riser.
	5. Attach abrasive nosings to risers.
	6. At Contractor's option, provide stair assemblies with metal-pan subtreads filled with reinforced concrete during fabrication.
	7. Provide subplatforms of configuration indicated or, if not indicated, the same as subtreads.  Weld subplatforms to platform framing.
	a. Smooth Soffit Construction:  Construct subplatforms with flat metal under surfaces to produce smooth soffits.



	2.7 STAIR RAILINGS
	A. Comply with applicable requirements in Division 05 Section "Pipe and Tube Railings” .
	1. Rails may be bent at corners, rail returns, and wall returns, instead of using prefabricated fittings.
	2. Connect posts to stair framing by direct welding unless otherwise indicated.

	B. Welded Connections:  Fabricate railings with welded connections.  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Type 2 welds:  completely sanded joint, some undercutting and pinholes okay.

	C. Form changes in direction of railings as follows:
	1. As detailed.
	2. By bending.

	D. Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming...
	E. Close exposed ends of railing members with prefabricated end fittings.
	F. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 1T1/4 inch1T4T (6 mm)4T or less.
	G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors for interconnecting components and for attaching to other work.  Furnish inserts and other anchorage devices for connecting...
	1. Connect posts to stair framing by direct welding unless otherwise indicated.
	2. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other ferrous-metal components.
	3. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and concrete construction.

	H. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, where needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wall finish thicknesses and to produce adeq...

	2.8 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal stairs after assembly.
	C. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with SSPC-SP 3, "Power Tool Cleaning.
	D. Apply shop primer to uncoated surfaces of metal stair components, except those with galvanized finishes and those to be embedded in concrete or masonry unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1:  Sho...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing metal stairs to in-place construction.  Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other conne...
	B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal stairs.  Set units accurately in location, alignment, and elevation, measured from established lines and levels and free of rack.
	C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete unless otherwise indicated.
	D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	E. 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...
	F. Field Welding:  Comply with requirements for welding in "Fabrication, General" Article.
	G. Place and finish concrete fill for treads and platforms to comply with Division 03 Section "Cast-in-Place Concrete."
	1. Install abrasive nosings with anchors fully embedded in concrete.  Center nosings on tread width.


	3.2 INSTALLING METAL STAIRS WITH GROUTED BASEPLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces.  Clean bottom surface of baseplates.
	B. Set steel stair baseplates on wedges, shims, or leveling nuts.  After stairs have been positioned and aligned, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before packing with grout.
	1. Use nonmetallic, nonshrink grout unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.3 INSTALLING RAILINGS
	A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints.  Space posts at spacing indicated or, if not indicated, as required by design loads.  Plumb posts in each direction.  Secure posts and rail ends to building co...
	1. Anchor posts to steel by welding directly to steel supporting members.
	2. Anchor handrail ends to concrete and masonry with steel round flanges welded to rail ends and anchored with postinstalled anchors and bolts.

	B. Attach handrails to wall with wall brackets.  Use type of bracket with predrilled hole for exposed bolt anchorage.  Provide bracket with 1T1-1/2-inch1T4T (38-mm)4T clearance from inside face of handrail and finished wall surface.  Locate brackets a...

	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 1T2.0-mil1T4T (0.05-mm)4T dry film thickness.




	061600 Sheathing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Wall sheathing.
	2. Sheathing joint-and-penetration treatment.


	1.2 SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated plywood complies with requirements.

	B. LEED Submittals:
	1. Credit EQ 4.1:  Manufacturers' product data for construction adhesive, including printed statement of VOC content.



	PART 2 -  PRODUCTS
	2.1 WOOD PANEL PRODUCTS, GENERAL
	A. Plywood:  Either DOC PS 1 or DOC PS 2, unless otherwise indicated.

	2.2 FIRE-RETARDANT-TREATED PLYWOOD
	A. General:  Comply with performance requirements in AWPA C27.
	1. Use Exterior type for exterior locations and where indicated.

	B. Kiln-dry material after treatment to a maximum moisture content of 15 percent.
	C. Identify fire-retardant-treated plywood with appropriate classification marking of UL, U.S. Testing, Timber Products Inspection, or another testing and inspecting agency acceptable to authorities having jurisdiction.

	2.3 WALL SHEATHING
	A. Contractor’s Option: Contractor shall have the option of using either Glass-Mat Gypsum Wall Sheathing or Fire-Retardant-Treated Plywood. NOTE: wall sheathing selection may affect substructure members related to open-joint, rainscreen cladding insta...
	1. Exterior, Structural Grade, 5/8” thick, fire-retardant-treated plywood sheathing, or;
	2. Glass-Mat Gypsum Wall Sheathing:  ASTM C 1177/1177M.
	a. Type and Thickness: Type X, 1T5/8 inch1T4T (15.9 mm)4T thick.



	2.4 FASTENERS
	A. General:  Provide fasteners of size and type recommended by manufacturer.
	1. For wall and roof sheathing panels, provide fasteners with corrosion-protective coating having a salt-spray resistance of more than 800 hours according to ASTM B 117.


	2.5 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS
	A. Sheathing Tape for Glass-Mat Gypsum Sheathing Board and FRT Plywood:  Self-adhering glass-fiber tape, of type recommended by sheathing and tape manufacturers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Securely attach to substrate by fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code."
	3. Table 2305.2, "Fastening Schedule," in BOCA's "BOCA National Building Code."
	4. Table 2306.1, "Fastening Schedule," in SBCCI's "Standard Building Code."
	5. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's "International Residential Code for One- and Two-Family Dwellings."
	6. Table 602.3(1), "Fastener Schedule for Structural Members," and Table 602.3(2), "Alternate Attachments," in ICC's "International One- and Two-Family Dwelling Code."

	B. Coordinate sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that exclude exterior moisture.
	C. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.

	3.2 WOOD STRUCTURAL PANEL INSTALLATION
	A. General:  Comply with applicable recommendations in APA Form No. E30K, "APA Design/Construction Guide:  Residential & Commercial."
	1. Comply with "Code Plus" installation provisions in guide referenced in paragraph above.

	B. Fastening Methods:  Fasten panels as indicated below:
	1. Wall and Roof Sheathing:
	a. Screw to cold-formed metal framing.



	3.3 GYPSUM SHEATHING INSTALLATION
	A. Comply with GA-253 and with manufacturer's written instructions.
	1. Fasten gypsum sheathing to cold-formed metal framing with screws.
	2. Install boards with a 1T¼ inch1T gap where non-load-bearing construction abuts structural elements.


	3.4 SHEATHING JOINT-AND-PENETRATION TREATMENT
	A. Seal sheathing joints according to sheathing manufacturer's written instructions.
	1. Apply glass-fiber sheathing tape to board joints, and apply and trowel silicone emulsion sealant to embed tape in sealant.  Apply sealant to exposed fasteners.  Seal other penetrations and openings.




	071113 Bituminous Damproofing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Cold-applied, cut-back asphalt dampproofing.
	2. Cold-applied, emulsified-asphalt dampproofing.

	B. See Division 01 Section "Sustainable Design Requirements" for additional LEED requirements.

	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ChemMasters Corp.
	2. Degussa Building Systems; Sonneborn Brand Products.
	3. Gardner Gibson, Inc.
	4. Henry Company.
	5. Karnak Corporation.
	6. Koppers Inc.
	7. Malarkey Roofing Products.
	8. Meadows, W. R., Inc.
	9. Tamms Industries, Inc.

	B. Trowel Coats:  ASTM D 4586, Type I, Class 1, fibered.
	C. Brush and Spray Coats:  ASTM D 4479, Type I, fibered or nonfibered.
	D. VOC Content:  1T2.5 lb/gal.1T4T (300 g/L)4T or less.

	2.2 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ChemMasters Corp.
	2. Degussa Building Systems; Sonneborn Brand Products.
	3. Gardner Gibson, Inc.
	4. Henry Company.
	5. Karnak Corporation.
	6. Koppers Inc.
	7. Malarkey Roofing Products.
	8. Meadows, W. R., Inc.
	9. Tamms Industries, Inc.

	B. Trowel Coats:  ASTM D 1227, Type II, Class 1.
	C. Fibered Brush and Spray Coats:  ASTM D 1227, Type II, Class 1.
	D. Brush and Spray Coats:  ASTM D 1227, Type III, Class 1.
	E. VOC Content:  1T0.25 lb/gal.1T4T (30 g/L)4T or less.

	2.3 PROTECTION COURSE
	A. Contractor’s Option: Provide one of the following:
	1. Protection Course, Asphalt-Board Type:  ASTM D 6506, premolded, 1T1/8-inch-1T4T (3-mm-)4T thick, multi-ply, semirigid board consisting of a mineral-stabilized asphalt core sandwiched between layers of asphalt-saturated felt, and faced on 1 side wit...
	2. Protection Course:  Fan folded, with a core of extruded-polystyrene board insulation faced on one side(s) with plastic film, nominal thickness 1T1/4 inch1T4T (6 mm)4T, with compressive strength of not less than 1T8 psi1T4T (55 kPa)4T per ASTM D 162...
	3. Protection Course:  Unfaced, fan-folded, extruded-polystyrene board insulation, nominal thickness 1T1/4 inch1T4T (6 mm)4T with compressive strength of not less than 1T8 psi1T4T (55 kPa)4T per ASTM D 1621.


	2.4 MISCELLANEOUS MATERIALS
	A. Cut-Back Asphalt Primer:  ASTM D 41.
	B. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water as recommended by manufacturer.
	C. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and apply bond breakers if any, as recommended by prime material manufacturer.

	3.2 APPLICATION, GENERAL
	A. Comply with manufacturer's written recommendations unless more stringent requirements are indicated or required by Project conditions to ensure satisfactory performance of dampproofing.
	B. Apply dampproofing to footings and foundation walls where opposite side of wall faces building interior.
	1. Apply from finished-grade line to top of footing, extend over top of footing, and down a minimum of 1T6 inches1T4T (150 mm)4T over outside face of footing.
	2. Extend 1T12 inches1T4T (300 mm)4T onto intersecting walls and footings, but do not extend onto surfaces exposed to view when Project is completed.
	3. Install flashings and corner protection stripping at internal and external corners, changes in plane, construction joints, cracks, and where shown as "reinforced," by embedding an 1T8-inch-1T4T (200-mm-)4T wide strip of asphalt-coated glass fabric ...


	3.3 COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING
	A. On Concrete Foundations:  Apply 2 brush or spray coats at not less than 1T1.25 gal./100 sq. ft.1T4T (0.5 L/sq. m)4T for first coat and 1T1 gal./100 sq. ft.1T4T (0.4 L/sq. m)4T for second coat, or 1 trowel coat at not less than 1T4 gal./100 sq. ft.1...
	B. On Unparged Masonry Foundation Walls:  Apply primer and 1 trowel coat at not less than 1T4 gal./100 sq. ft.1T4T (1.6 L/sq. m)4T.
	C. On Unexposed Face of Concrete Retaining Walls:  Apply 1 brush or spray coat at not less than 1T1.25 gal./100 sq. ft.1T4T (0.5 L/sq. m)4T.

	3.4 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING
	A. On Concrete Foundations:  Apply 2 brush or spray coats at not less than 1T1.5 gal./100 sq. ft.1T4T (0.6 L/sq. m)4T for first coat and 1T1 gal./100 sq. ft.1T4T (0.4 L/sq. m)4T for second coat, 1 fibered brush or spray coat at not less than 1T3 gal./...
	B. On Unparged Masonry Foundation Walls:  Apply primer and 1 trowel coat at not less than 1T5 gal./100 sq. ft.1T4T (2 L/sq. m)4T.
	C. On Unexposed Face of Concrete Retaining Walls:  Apply 1 brush or spray coat at not less than 1T1.25 gal./100 sq. ft.1T4T (0.5 L/sq. m)4T.

	3.5 INSTALLATION OF PROTECTION COURSE
	A. Where indicated, install protection course over completed-and-cured dampproofing.  Comply with dampproofing material manufacturer's written recommendations for attaching protection course.
	1. Support protection course with spot application of adhesive of type recommended by protection board manufacturer over cured coating.
	2. Install protection course on same day of installation of dampproofing (while coating is tacky) to ensure adhesion.




	072100 Thermal Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Perimeter wall insulation (supporting backfill).
	2. Perimeter insulation under slabs-on-grade.
	3. Concealed building insulation.
	4. Stone fiber board insulation at cavity walls (rainscreen assemblies).
	5. Self-supported, spray-applied cellulosic insulation.
	6. Vapor retarders.
	7. Sound attenuation insulation.

	B. NOTE: Refer to Section 072140 Spray Foam Insulation for requirements related to using closed-cell spray-applied foam insulation. Provide price for using spray foam insulation in lieu of batt / blanket insulation as specified in this section.

	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  Full-size units for each type of exposed insulation indicated.
	C. LEED Submittals:
	1. Credit MR 4.1 and MR 4.2:  Product Data indicating percentages by weight of postconsumer and preconsumer recycled content for products having recycled content.
	a. Include statement indicating costs for each product having recycled content.


	D. Product test reports.
	E. Research/Evaluation Reports:  For foam-plastic insulation.

	1.3 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84 for surface-burning characteristics, by UL or another tes...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FOAM-PLASTIC BOARD INSULATION
	A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1T1.60 lb/cu. ft.1T4T (26 kg/cu. m)4T, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:
	1. Manufacturers:
	a. DiversiFoam Products.
	b. Dow Chemical Company.
	c. Owens Corning.
	d. Pactiv Building Products Division.



	2.3 SLAG-WOOL-FIBER/ROCK-WOOL-FIBER BOARD INSULATION
	A. Manufacturers:
	1. Roxul, Inc; CavityRock MD
	2. Fibrex Insulations Inc.
	3. Owens Corning.
	4. Thermafiber.

	B. Unfaced, Slag-Wool-Fiber/Rock-Wool-Fiber Board Insulation:  Non-combustible, lightweight, water repellent, rigid insulation board with rigid upper surface to ASTM C612 Type IVB.
	1. Fiber Color:  black facing where exposed at open-joint rainscreen assemblies.

	C. Board insulation for exterior cavity wall: To ASTM C612 Type IVB.
	1. Fire performance:
	a. Non-combustibility: To ASTM E136.
	b. Maximum use temperature: 1200 ºF.
	c. Surface Burning Characteristics: To ASTM E84.
	1) Flame spread: 0.
	2) Smoke developed: 0.


	2. Thermal resistance (R value/1 inch at 75 ºF: 4.2 h ft2 ºF/Btu to ASTM C518.
	3. Recycled content: 40% minimum.

	D. Non-combustible, lightweight, water repellent, rigid insulation board with rigid upper surface to ASTM C612 Type IVB.
	1. Size: 16 x 48 inches (or as applicable for wall assembly).
	2. Thickness: and weight: 1 inch.
	3. Density: Inner layer: 4.4 lb/ft3 to ASTM C612.
	4. Basis of Design: ROXUL INC., CAVITYROCK® MD with black mat facing.


	2.4 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:
	1. CertainTeed Corporation.
	2. Guardian Fiberglass, Inc.
	3. Johns Manville.
	4. Knauf Fiber Glass.
	5. Owens Corning.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for combustion characteristics.
	C. Where glass-fiber blanket insulation is indicated by the following thicknesses, provide blankets in batt or roll form with thermal resistances indicated:
	1. 1T3-1/2 inches1T4T (89 mm)4T thick with a thermal resistance of 1T13 deg F x h x sq. ft./Btu at 75 deg F1T4T (2.3 K x sq. m/W at 24 deg C)4T.
	2. 1T5-1/2 inches1T4T (140 mm)4T thick with a thermal resistance of 1T21 deg F x h x sq. ft./Btu at 75 deg F1T4T (3.7 K x sq. m/W at 24 deg C)4T.


	2.5 SPRAY-APPLIED CELLULOSIC INSULATION
	A. Self-Supported, Spray-Applied Cellulosic Insulation:  ASTM C 1149, Type II (materials containing a dry adhesive activated by water during installation; intended only for enclosed or covered applications), chemically treated for flame-resistance, pr...

	2.6 VAPOR RETARDERS
	A. Polyethylene Vapor Retarders:  ASTM D 4397, 1T6 mils1T4T (0.15 mm)4T thick, with maximum permeance rating of 1T0.13 perm1T4T (7.5 ng/Pa x s x sq. m)4T.
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers.
	D. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and with demonstrated capability to bond vapor retarders securely to substrates indicated.

	2.7 INSULATION FASTENERS
	A. Adhesively Attached, Spindle-Type Anchors:  Plate or angle formed from perforated galvanized carbon-steel sheet, 1T0.030 inch1T4T (0.762 mm)4T thick by 1T2 inches1T4T (50 mm)4T square, welded to projecting copper-coated steel spindle 1T0.105 inch1T...
	1. Insulation-Retaining Washers:  Self-locking washers formed from 1T0.016-inch-1T4T (0.41-mm)4T thick galvanized steel sheet, with beveled edge for increased stiffness.

	B. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely to substrates indicated without damaging insulation, fasteners, and substrates.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any time to ice, rain, and snow.
	C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Water-Piping Coordination:  If water piping is located within insulated exterior walls, coordinate location of piping to ensure that it is placed on warm side of insulation and insulation encapsulates piping.
	E. For preformed insulating units, provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers ar...

	3.2 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION
	A. On vertical surfaces, set insulation units in adhesive applied according to manufacturer's written instructions.  Use adhesive recommended by insulation manufacturer.
	1. If not otherwise indicated, extend insulation a minimum of 1T24 inches1T below exterior grade line.

	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.
	C. Protect below-grade insulation on vertical surfaces from damage during backfilling by applying protection course with joints butted.  Set in adhesive according to insulation manufacturer's written instructions.
	D. Protect top surface of horizontal insulation from damage during concrete work by applying protection course with joints butted.

	3.3 INSTALLATION OF CAVITY-WALL INSULATION (OPEN-JOINT RAINSCREEN ASSEMBLY)
	A. Follow manufacturer’s recommendations for installation within rainscreen wall assembly. Coordinate closely with panel layout, panel ties / substructure and with vapor permeable air barrier.
	1. NOTE: If product used is other than a black mat-faced material, a black vapor permeable air barrier may be used to cover the exposed face of mineral rock-wool-fiber board insulation. Coordinate closely with Section 072727 Self-Adhered Air Barrier a...


	3.4 INSTALLATION OF GENERAL BUILDING INSULATION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Install mineral-fiber insulation in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members.  If more than one length is required to fill cavity, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Mechanically fasten insulation per manufacturer’s recommendation.
	4. Maintain 1T3-inch1T4T (76-mm)4T clearance of insulation around recessed lighting fixtures.

	C. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors as follows:
	1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to anchor manufacturer's written instructions.  Space anchors according to insulation manufacturer's written instructions for insulation type, thickness, and...
	2. Apply insulation standoffs to each spindle to create cavity width indicated between concrete substrate and insulation.
	3. After adhesive has dried, install board insulation by pressing insulation into position over spindles and securing it tightly in place with insulation-retaining washers, taking care not to compress insulation below indicated thickness.
	4. Where insulation will not be covered by other building materials, apply capped washers to tips of spindles.

	D. Apply self-supported, spray-applied cellulosic insulation according to manufacturer's written instructions.  Do not apply insulation until installation of pipes, ducts, conduits, wiring, and electrical outlets in walls is completed and windows, ele...
	E. Use spray-applied expanding closed-cell insulation to fill voids, gaps and spaces at framing members, window joints, etc.

	3.5 INSTALLATION OF VAPOR RETARDERS
	A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to cover miscellaneous voids in insulated substrates, in...
	1. NOTE: Vapor retarders are used only at areas scheduled to receive unfaced fiberglass batt insulation.

	B. Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.  Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall openings; and at lap joints.  Space fasteners 1T16 inches1T4T ...
	C. Before installing vapor retarder, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in vapor retarders with vapor-retarder tape according t...
	D. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.
	E. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarder.
	F. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarder.



	072140 Spray Foam Insulation
	072570 Water-Resistive Membrane
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Water resistive, vapor permeable membrane.
	1. NOTE: Product used where Self-Adhered Air Barrier (Section 072727) is not permitted due to the orange-faced material being exposed to view. Refer to Wall Types and Drawings.


	1.2 RELATED REQUIREMENTS
	A. Division 06 Section "Sheathing" for exterior wall sheathing substrate for weather barrier.
	B. Division 07 Section "Metal Plate Wall Panels" and “Wood Veneer-Faced Composite Exterior Cladding” for rainscreen (ventilated façade) cladding assembly over weather barrier.

	1.3 SYSTEM DESCRIPTION
	A. Black-faced vapor permeable membrane sheet providing water-resistive barrier behind rainscreen cladding specified in another section.
	1. Product may be mechanically fastened or self-adhering.
	2. NOTE: Product used where Self-Adhered Air Barrier (Section 072727) is not permitted due to the orange-faced material being exposed to view. Contractor has the option of utilizing black-faced product specified in this section for the entire project.


	1.4 REFERENCE STANDARDS
	A. American Association of Textile Chemists and Colorists (AATCC):
	1. AATCC 127 - Test Method for Water Resistance:  Hydrostatic Pressure Test.

	B. ASTM International (ASTM):
	1. ASTM D 882 - Test Method for Tensile Properties of Thin Plastic Sheeting.
	2. ASTM E 84 - Test Method for Surface Burning Characteristics of Building Materials
	3. ASTM E 96/E 96M - Test Methods for Water Vapor Transmission of Materials
	4. ASTM E 283 - Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen
	5. ASTM E 2178 - Standard Test Method For Air Permeance of Building Materials

	C. International Code Council Evaluation Service, Inc. (ICC-ES):
	1. ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers.


	1.5 QUALITY ASSURANCE
	A. Single Source:  Provide water-resistive, vapor-permeable membrane and accessories that are products of, or recommended for use, by a single manufacturer.
	B. Manufacturer Qualifications:  Approved manufacturer of products listed in this Section with minimum 5 years experience in manufacture of similar products in successful use in similar applications.
	1. Approval of Comparable Products:  Submit the following in accordance with project substitution requirements, within time allowed for substitution review:
	a. Product data, including certified independent test data indicating compliance with requirements.



	1.6 ADMINISTRATIVE REQUIREMENTS
	A. Preinstallation Meeting:  Conduct preinstallation meeting at site attended by Installer, affected trade contractors, and inspector.  Invite Owner and Architect.
	1. Coordinate substrate installation in relation to requirements for membrane.
	2. Coordinate window, door, and other openings and penetrations of membrane.


	1.7 ACTION SUBMITTALS
	A. Product Data:  Manufacturer’s data sheets for specified products.  Include data indicating compliance with requirements of this Section.
	1. Provide manufacturer's standard installation instructions and details for membrane.

	B. Samples:  Submit samples of the following:
	1. Membrane sheet, minimum 10 by 10 inches (254 by 254 mm).


	1.8 INFORMATIONAL SUBMITTALS
	A. Evaluation Report:  For membrane, from ICC-ES.
	B. Manufacturer's warranty:  Submit sample warranty.

	1.9 WARRANTY
	A. Special Manufacturer’s Warranty:  On manufacturer’s standard form, in which manufacturer agrees to provide replacement material for water-resistive barrier installed in accordance with manufacturer's instructions that fails due to material defects ...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURER AND PRODUCT
	A. Basis of Design:  VaproShield, WallShield Water-Resistive Barrier, a zero VOC mechanically attached vapor permeable water-resistive sheet membrane consisting of multiple layers of UV stabilized spun-bonded polypropylene having the following propert...
	1. Color: Black with allowable UV exposure for 270 days
	2.  Water Vapor Permeance tested to ASTM E 96 Method B:  212 perms (12180ng/Pa.s.mP2P)
	3.  Water Resistance tested to AATCC 127, 550 mm hydrostatic head for 5 hours:  No leakage
	4.  Tensile Strength tested to ASTM D 882:  25 lbf/inch (43.8 N/mm), machine direction; 20 lbf/inch (35.0 N/mm), cross-machine direction
	5.  Surface Burning Characteristics tested to ASTM E 84:  Class A, Flame-spread index of less than 25, Smoke-development index of less than 450
	6. Application Temperature: No temperature restrictions
	7. Allowable UV Exposure Time:  270 days
	8.  Physical Dimensions:  0.020 inches (0.51 mm) thick, 59 inches (1.5 m) wide and 5 oz per sq. yd. (175 g/sq. m.)

	B. Alternative Products / Manufacturers:
	1. VaproShield, Reveal Shield
	2. Commercial Innovations, Inc., “WeatherGuard RS” is an acceptable product, if available in black.
	3. Cosella-Dorken; Delta Fassade S
	4. Other manufacturers / products will be considered provided the product illustrates the performance criteria outlined above.


	2.2 RAINSCREEN ACCESSORIES
	A. General:  Provide manufacturer's rainscreen design components and flashing elements for a complete, weather-tight, ventilated wall installation.
	B. Fasteners:
	1. Water-resistive sheet membrane fasteners shall be corrosion-resistant or stainless steel screws with preformed head caps.
	2. Screw head caps for water-resistive sheet membrane shall be VaproCaps by VaproShield (or similar product) a 1¾ inch diameter preformed head caps with a center throat hole that seals the membrane at the fastener penetration, specifically designed an...

	C. Flashing and Lap Tapes:  Self-adhering single- and double- sided adhesive flashing, lap, and transition tapes, as recommended by manufacturer for application.
	1. Single-Sided Tape:  20 mil by 3 inch (76 mm) wide lap and edge tape.
	2. Double-Sided Tape:  30 mil by 1 inch (25 mm) wide lap tape.
	3. Black Tape:  35 mil by 4 inch (102 mm) wide exposed open joint tape.
	4. Aluminized Tape:  20 mil by 4.5 inch (114 mm) and 9 inch (229 mm), UV stable, moisture-resistant, and self-priming flashing and transition tape.

	D. Sill Pan:  Extruded PVC, with integral slope, preformed corner dams, and window unit spacer supports, configured to drain moisture from window unit base to exterior.  Coordinate selection of sill pan depth with window unit frame size.
	E. Fasteners:  Manufacturer's recommended corrosion-resistant, cap-headed steel or stainless steel nails, staples, or screws used in conjunction with manufacturer's spray adhesive, as appropriate for substrate.
	F. Sealants:  Type recommended by manufacturer for application, meeting requirements of Division 07 Section "Joint Sealants."


	PART 3 -  EXECUTION
	3.1 INSPECTION
	A. Examine substrate with Installer present for compliance with requirements and other conditions that would adversely affect installation or performance of membrane.  Correct deficient conditions prior to proceeding with membrane installation.

	3.2 SUBSTRATE PREPARATION
	A. Clean and prepare substrate according to manufacturer's written recommendations.  Provide clean and dry substrate for breathable membrane application.

	3.3 MEMBRANE INSTALLATION
	A. General:  Install membrane in accordance with manufacturer’s instructions over exterior sheathing.  Secure membrane to substrate and prevent damage prior to installation of cladding.
	B. Window Openings
	1. Secure prefabricated sill pan and membrane corners at sill of opening.
	2. Install lap strip of membrane across sill and secure with tape or mechanical fasteners, leaving bottom of lap strip free to overlap membrane minimum of 6 inches (150 mm).
	3.  Install lap strip membrane around jambs, extending along wall surface a minimum of 9 inches (230 mm).
	4. Secure prefabricated membrane corners at head of opening.
	5. Install lap strip of membrane across head of opening, extending horizontally beyond corners minimum of 6 inches (150 mm).

	C. Door Openings
	1.  Install membrane lap strip around jambs, extending along wall surface a minimum of 9 inches (230 mm).
	2. Secure prefabricated membrane corners at head of opening.
	3. Install lap strip of membrane across head of opening, extending horizontally beyond corners minimum of 6 inches (150 mm).

	D. Water-Resistive Membrane
	1. Begin membrane installation at bottom of wall, mechanically fastening membrane at bottom and top at 24 inches (600 mm) o.c.  Seal bottom edge of membrane to substrate in continuous bead of non-skinning butyl sealant or butyl tape.
	2. Install membrane at overlapped lap strips and penetration skirts.  Overlap at vertical laps minimum of 6 inches (150 mm) with taped joints or 12 inches (300 mm) without tape.  Overlap at horizontal laps minimum of 6 inches (150 mm).  Insert membran...
	3. Extend membrane 6 inches (150 mm) over corners.
	4. Shingle subsequent courses of membrane.  Do not place vertical laps above openings.
	5. Use additional mechanical fasteners in field of sheet and tape joints if membrane will be left exposed prior to installation of cladding.


	3.4 PROTECTING AND CLEANING
	A. Protect installed membrane from damage due to construction activities, high wind conditions, and extended exposure to weather.
	B. Inspect exposed membrane prior to installation of cladding.  Remove and replace membrane materials that have been damaged.  Patch damaged areas as recommended by manufacturer.



	072726 Fluid-Applied Air Barrier
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Fluid-applied membrane air barrier, vapor permeable.


	1.2 PERFORMANCE REQUIREMENTS
	A. General:  Air barrier shall be capable of performing as a continuous vapor-permeable air barrier.  Air barrier assemblies shall be capable of accommodating substrate movement and of sealing substrate expansion and control joints, construction mater...

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated
	B. Product certificates.
	C. Qualification data.
	D. Product test reports.

	1.4 QUALITY ASSURANCE
	A. Applicator Qualifications:  A firm experienced in applying air barrier materials similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service performance.
	B. Preinstallation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier:  Elastomeric, modified bituminous or synthetic polymer membrane.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Elastomeric, Modified Bituminous Membrane:
	1) Henry Company; Air-Bloc 07.
	2) Dupont Tyvek Fluid Applied WB

	b. Synthetic Polymer Membrane:
	1) Henry Company; Air-Bloc 31 or 33.
	2) Dupont Tyvek Fluid Applied WB
	3) Tremco ExoAir 220


	2. Physical and Performance Properties:
	a. Membrane Air Permeance:  Not to exceed 1T0.004 cfm/ sq. ft. of surface area at 1.57-lbf/sq. ft.1T4T (0.02 L/s x sq. m of surface area at 75-Pa)4T pressure difference; ASTM E 2178.
	b. Membrane Vapor Permeance:  Not less than 1T4 perms1T4T (243 ng/Pa x s x sq. m)4T; ASTM E 96.

	3. Fluid-applied air barrier must be black where exposed to view (at areas scheduled to receive open joint rainscreen cladding), OR the CMU / concrete substrate can be painted black.

	2.2 AUXILIARY MATERIALS
	A. General:  Auxiliary materials recommended by air barrier manufacturer for intended use and compatible with air barrier membrane.  Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
	B. Primer:  Liquid primer recommended for substrate by manufacturer of air barrier material.
	C. Joint Reinforcing Strip:  Air barrier manufacturer's glass-fiber-mesh tape.
	D. Substrate Patching Membrane:  Manufacturer's standard trowel-grade substrate filler.
	E. Adhesive-Coated Transition Strip:  Vapor-permeable, 1T17-mil-1T4T (0.43-mm-)4T thick, self-adhering strip consisting of an adhesive coating over a permeable laminate with a permeance of 1T37 perms1T4T (2145 ng/Pa x s x sq. m)4T.


	PART 3 -  EXECUTION
	3.1 JOINT TREATMENT
	A. Concrete and Masonry:  Prepare, treat, rout, and fill joints and cracks in substrate according to ASTM C 1193 and air barrier manufacturer's written instructions.
	B. Gypsum Sheathing:  Fill joints greater than 1T1/4 inch1T4T (6 mm)4T with sealant according to ASTM C 1193 and with air barrier manufacturer's written instructions.  Apply first layer of fluid air barrier membrane at joints.  Tape joints with joint ...

	3.2 TRANSITION STRIP INSTALLATION
	A. Install strips, transition strips, and auxiliary materials according to air barrier manufacturer's written instructions to form a seal with adjacent construction and maintain a continuous air barrier.
	B. Apply primer to substrates at required rate and allow to dry.  Limit priming to areas that will be covered by air barrier sheet in same day.  Reprime areas exposed for more than 24 hours.
	1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to achieve required bond, with adequate drying time between coats.

	C. Connect and seal exterior wall air barrier membrane continuously to roofing membrane air barrier, concrete below-grade structures, floor-to floor construction, exterior glazing and window systems, glazed curtain-wall systems, storefront systems, ex...
	D. At end of each working day, seal top edge of strips and transition strips to substrate with termination mastic.
	E. Apply joint sealants forming part of air barrier assembly within manufacturer's recommended application temperature ranges.  Consult manufacturer when sealant cannot be applied within these temperature ranges.
	F. Wall Openings:  Prime concealed perimeter frame surfaces of windows, curtain walls, storefronts, and doors.  Apply applicable transition strips so that a minimum of 1T3 inches1T4T (75 mm)4T of coverage is achieved over both substrates.  Maintain 1T...
	G. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous penetrations of air barrier membrane with foam sealant.
	H. Seal strips and transition strips around masonry reinforcing or ties and penetrations with termination mastic.
	I. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal counterflashings or ending in reglets with termination mastic.
	J. Repair punctures, voids, and deficient lapped seams in strips and transition strips.  Slit and flatten fishmouths and blisters.  Patch with transition strips extending 1T6 inches1T4T (150 mm)4T beyond repaired areas in strip direction.

	3.3 AIR BARRIER MEMBRANE INSTALLATION
	A. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrate for air barrier application.
	B. Apply air barrier membrane to form a seal with strips and transition strips and to achieve a continuous air barrier according to air barrier manufacturer's written instructions.
	C. Apply air barrier membrane within manufacturer's recommended application temperature ranges.
	D. Apply primer to substrates at required rate and allow to dry.  Limit priming to areas that will be covered by air barrier sheet in same day.  Reprime areas exposed for more than 24 hours.
	1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to achieve required bond, with adequate drying time between coats.

	E. Apply a continuous unbroken air barrier to substrates according to the following minimum thickness.  Apply membrane in full contact around protrusions such as masonry ties.
	1. Vapor-Permeable Membrane Air Barrier: 1T215-mil1T4T (5.5-mm)4T wet film thickness or 1T47-mil1T4T (1.2-mm)4T minimum dry film thickness.

	F. Apply transition strips according to air barrier manufacturer's written instructions.
	G. Do not cover air barrier until it has been observed by Architect.
	H. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and reapply air barrier components.

	3.4 FIELD QUALITY CONTROL
	A. Inspections:  Air barrier materials and installation are subject to inspection for compliance with requirements.
	B. Remove and replace deficient air barrier components and retest as specified above.

	3.5 PROTECTION
	A. Protect air barrier system from damage during application and remainder of construction period, according to manufacturer's written instructions.
	1. Protect air barrier from exposure to UV light and harmful weather exposure as required by manufacturer.  Remove and replace air barrier exposed for more than 60 days.




	072727 Self-Adhered Air Barrier
	A. American Association of Textile Chemists and Colorists (AATCC): ATCC 127 - Test Method for Water Resistance:  Hydrostatic Pressure Test.
	B. ASTM International (ASTM):
	1. ASTM D 882 - Test Method for Tensile Properties of Thin Plastic Sheeting.
	2. ASTM E 84 - Test Method for Surface Burning Characteristics of Building Materials.
	3. ASTM E 96/E 96M - Test Methods for Water Vapor Transmission of Materials.
	4. ASTM E 283 - Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
	5. ASTM E 2178 - Standard Test Method for Air Permeance of Building Materials.
	6. ASTM E 2357 - Standard Test Method for Determining Air Leakage of Air Barrier Assemblies.

	C. International Code Council Evaluation Service, Inc. (ICC-ES):  ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers.
	B. Submit samples of the following:
	1.    Manufacturer's sample warranty
	2. Water-resistive vapor permeable air barrier sheet, minimum 8 by 10 inches (203 by 254 mm)
	3. Components, minimum 12-inch (305-mm) lengths
	4. Membrane flashings
	5. Fasteners, clips, strapping and masonry ties
	6. Sealants

	A. Single Source:  Self-adhered water-resistive vapor permeable air barrier membrane components and accessories must be obtained as a single-source membrane system to ensure total system compatibility and integrity.
	B. Manufacturer Qualifications
	1.  Manufacturer of specified products listed in this Section to have minimum 10 years of continued experience in the manufacture and supply of highly vapor permeable water resistive air barrier products successfully installed in similar project appl...
	2.  Manufacturer of specified products listed in this Section to have experienced in-house technical and field observation personal qualified to provide expert technical support.
	C. Fire Performance Characteristics: Provide water-resistive barrier meeting the following fire-test characteristics.
	1. Surface-Burning Characteristics: ASTM E 84
	2. Flame spread index:  25 or less
	3. Smoke developed index:  450 or less


	A.  Provide manufacturer’s standard material warranty in which manufacturer agrees to provide replacement material for the self-adhered water-resistive vapor permeable air barrier sheets installed in accordance with manufacturer's instructions that fa...
	1. Self-Adhered water-resistive vapor permeable air barrier membrane by VaproShield LLC., Gig Harbor, WA, Ph (866) 731-7663, Email: Uinfo@VaproShield.comU, Website:  Uwww.vaproshield.comU.

	B. WATER-RESISTIVE VAPOR PERMEABLE AIR BARRIER MATERIALS (Basis of Design)
	1. Primary self-adhered air barrier sheet membrane shall be WrapShield SAP®P Self-Adhered Water-Resistive Vapor Permeable Air Barrier Sheet by VaproShield, a zero VOC self-adhered vapor permeable air barrier sheet membrane consisting of multiple layer...
	a.   Color: Orange with allowable UV exposure for 180 days
	b.   Air Leakage: <0.01 cfm/ft. sq. when tested in accordance with ASTM E 2357 and < 0.0000263 cfm/sq. ft. @ 75 Pa (0.000134 L/s/m sq @ 75 Pa) when tested in accordance with ASTM E 2178
	c. Water Vapor Permeance tested to ASTM E 96 Method B:  50 perms (2875ng/Pa.s.mP2P)
	d. Water Resistance tested to AATCC 127, 550 mm hydrostatic head for 5 hours:  No leakage
	e. Tensile Strength tested to ASTM D 882:  44.8 lbf/inch (78 N/mm), machine direction; 25 lbf/inch (43.8 N/mm), cross-machine direction
	f. Application Temperature: Ambient temperature must be above 20 degrees F
	g. Surface Burning Characteristics tested to ASTM E 84:  Class A, Flame-spread index of less than 10, Smoke-development index of less than 15
	h. Physical Dimensions:  0.026 inches (0.65 mm) thick and 59 inches (1.5 m) wide and 8.26 oz per sq. yd.


	C. WATER-RESISTIVE VAPOR PERMEABLE TRANSITION AND FLASHING MEMBRANE
	1. Self-adhered air barrier transition and flashing membrane shall be VaproFlashing SA™ by VaproShield, a zero VOC self-adhered water-resistive vapor permeable membrane having the following properties:
	b. Air Leakage: < 0.0000263 cfm/sq. ft. @ 75 Pa (0.000134 L/s/m sq @ 75 Pa) when tested in accordance with ASTM E 2178
	c. Water Vapor Permeance tested to ASTM E 96 Method B:  50 perms (2875ng/Pa.s.mP2P)
	d. Water Resistance tested to AATCC 127, 550 mm hydrostatic head for 5 hours:  No leakage


	3.01      GENERAL
	3.02 COORDINATION OF SELF-ADHERED VAPOR PERMEABLE AIR BARRIER MEMBRANE INSTALLATION
	A. Self-adhered vapor permeable air barrier sheets may be installed vertically or horizontally over the outside face of exterior sheathing board or substrate.
	B. Complete detail Work around corners, wall openings, building transitions and penetrations prior to field applications.
	C. Install self-adhered vapor permeable air barrier sheet over the outside face of exterior sheathing board or substrate, measure and pre-cut into manageable sized sheets to suit the application conditions.
	F. Roll installed membrane with roller to ensure positive contact and adhesion with substrate.

	3.04    WINDOW, DOOR AND OTHER WALL OPENINGS
	A. To avoid waste, predetermine best method and sequence to the install self-adhered air barrier transition and flashing membrane around window or wall openings subject to the opening size and installation of window, door or louver type.
	B. Wrap self-adhered air barrier transition and flashing membrane into wall openings to cover sill, jambs and head.  It is not required to install continuous sheets through corners.
	C. Remove release film, align flashing membrane and apply pressure to ensure positive contact.  Roll Lap seams to ensure adhesion.  Provide lap seams to shed water.
	D. Install preformed self-adhered corner flashing membrane into corners over flashing membrane.
	E. Subject to window installation requirements, install preformed sill pan system and seal to installed self-adhered air barrier window flashing membrane with sealant.
	F. Install windows in accordance with window manufacturer’s details and cover nail flange with flashing tape.  Install flashing tape along jamb and across head flanges of window and seal to installed self-adhered air barrier transition membrane.   Rol...
	G. For windows without nail flange, install specified aluminized tape around perimeter of opening to accommodate placement of backer rod and sealant between window frame and self-adhered vapor permeable air barrier membrane.
	3.05 VERTICAL APPLICATIONS
	A. For vertical applications, align sheets with an ‘inside’ or ‘outside’ corner to avoid wrinkles and miss-alignment of subsequent applications.
	B. Measure and pre-cut into manageable sized self-adhered sheets to suit the application conditions.
	C. Hang self-adhered sheets over wall and extend down to lowest point of wall. Allow for excess material at bottom of wall to accommodate tie-ins and connections to adjacent surfaces.
	D. Align and position self-adhered membrane, remove release film and press firmly into place. Provide minimum 3 inch overlap at side and end laps of membrane.  Roll membrane and lap seams with roller to ensure contact and adhesion.
	E. Continue to remove release film and apply pressure to ensure positive contact onto wall substrate.
	F. Install subsequent sheets of self-adhered vapor permeable air barrier sheets in overlapping weatherboard format. Ensure sheets lay smooth and flat to surfaces.  Roll membrane and lap seams with roller to ensure contact and adhesion.

	A.  Protect wall areas covered with self-adhered water-resistive vapor permeable air barrier from damage due to construction activities, high wind conditions, and extended exposure to inclement weather.
	B.  Review condition of self-adhered water-resistive vapor permeable air barrier prior to installation of cladding. Repair, or remove and replace damaged sections with new membrane.


	074247 Ultra-High Performance Concrete Panel Cladding
	075423 TPO Roofing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes adhered TPO membrane roofing system.

	1.2 PERFORMANCE REQUIREMENTS
	A. Energy Performance:  Provide roofing system with initial Solar Reflectance Index equal to or greater than 78 when calculated according to ASTM E 1980, based on testing identical products by a qualified testing agency.
	B. Energy Performance:  Provide roofing system that is listed on the DOE's ENERGY STAR "Roof Products Qualified Product List" for low-slope roof products.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other work.
	1. Provide shop drawing layout of roofing system seams at valleys of visible sculpted roof areas. Architect will mark-up shop drawing for acceptable locations of seamed joints.

	C. Samples for Verification:  For the following products:
	1. Sheet roofing, of color specified.

	D. Field quality-control reports.
	E. Maintenance data.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing system manufacturer to install manufacturer's product.
	B. Source Limitations:  Obtain components for membrane roofing system approved by membrane roofing manufacturer.
	C. Exterior Fire-Test Exposure:  ASTM E 108, Class B; for application and roof slopes indicated, as determined by testing identical membrane roofing materials by a qualified testing agency.  Materials shall be identified with appropriate markings of a...
	D. Preinstallation Roofing Conference:  Conduct conference at Project site.

	1.5 WARRANTY
	A. Special Warranty:  Manufacturer's standard or customized form, without monetary limitation, in which manufacturer agrees to repair or replace components of membrane roofing system that fail in materials or workmanship within specified warranty peri...
	1. Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 TPO MEMBRANE ROOFING
	A. Fabric-Reinforced Thermoplastic Polyolefin Sheet:  ASTM D 6878, internally fabric or scrim reinforced, uniform, flexible fabric backed TPO sheet.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carlisle SynTec Incorporated.
	b. Custom Seal Roofing.
	c. Firestone Building Products Company.
	d. GAF Materials Corporation.
	e. GenFlex Roofing Systems.
	f. Johns Manville.
	g. Mule-Hide Products Co., Inc.
	h. Stevens Roofing Systems; Division of JPS Elastomerics.
	i. Versico Incorporated.

	2. Thickness:  2T60 mils2T5T (1.5 mm)5T  nominal.
	3. Exposed Face Color: White.


	2.2 AUXILIARY MEMBRANE ROOFING MATERIALS
	A. General:  Auxiliary membrane roofing materials recommended by roofing system manufacturer for intended use, and compatible with membrane roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
	2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	a. Plastic Foam Adhesives:  50 g/L.
	b. Gypsum Board and Panel Adhesives:  50 g/L.
	c. Multipurpose Construction Adhesives:  70 g/L.
	d. Fiberglass Adhesives:  80 g/L.
	e. Contact Adhesive:  80 g/L.
	f. Other Adhesives:  250 g/L.
	g. Single-Ply Roof Membrane Sealants:  450 g/L.
	h. Nonmembrane Roof Sealants:  300 g/L.
	i. Sealant Primers for Nonporous Substrates:  250 g/L.
	j. Sealant Primers for Porous Substrates:  775 g/L.


	B. Sheet Flashing:  Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 2T55 mils2T5T (1.4 mm)5T thick, minimum, of same color as sheet membrane.
	C. Bonding Adhesive:  Manufacturer's standard.
	D. Slip Sheet:  Manufacturer's standard, of thickness required for application.
	E. Metal Termination Bars:  Manufacturer's standard, predrilled stainless-steel or aluminum bars, approximately 2T1 by 1/8 inch2T5T (25 by 3 mm)5T thick; with anchors.
	F. Metal Battens:  Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 2T1 inch wide by 0.05 inch thick2T5T (25 mm wide by 1.3 mm thick)5T, prepunched.
	G. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening membrane to substrate, and acceptable to membrane roofing system manufacturer.
	H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and other accessories.

	2.3 SUBSTRATE BOARDS
	A. Substrate Board:  ASTM C 728, perlite board, 2T1/2 inch2T thick, seal coated.
	B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening substrate panel to roof deck.

	2.4 ROOF INSULATION
	A. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, felt or glass-fiber mat facer on both major surfaces.
	B. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 2T1/4 inch per 12 inches2T5T (1:48)5T, unless otherwise indicated.
	C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.

	2.5 INSULATION ACCESSORIES
	A. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.
	B. Cold Fluid-Applied Adhesive:  Manufacturer's standard cold fluid-applied adhesive formulated to adhere roof insulation to substrate.
	C. Cover Board:  ASTM C 208, Type II, Grade 2, cellulosic-fiber insulation board, 2T1/2 inch2T5T (13 mm)5T thick.
	D. Cover Board:  DOC PS 2, Exposure 1, oriented strand board, 2T7/16 inch2T5T (11 mm)5T thick.

	2.6 ROOF INSULATION
	A. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope as indicated on drawings.
	B. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.

	2.7 INSULATION ACCESSORIES
	A. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation and cover boards to substrate, and acceptable to roofing system manuf...


	PART 3 -  EXECUTION
	3.1 INSULATION INSTALLATION
	A. Coordinate installing membrane roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with membrane roofing system and insulation manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	D. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows:
	1. Prime surface of concrete deck with asphalt primer at a rate of 2T3/4 gal./100 sq. ft.2T5T (0.3 L/sq. m)5T and allow primer to dry.
	2. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 2T25 deg F2T5T (14 deg C)5T of equiviscous temperature.
	3. Set each layer of insulation in a cold fluid-applied adhesive.

	E. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows.  Loosely butt cover boards together and fasten to roof deck.
	1. Fasten to resist uplift pressure at corners, perimeter, and field of roof.


	3.2 ADHERED ROOFING MEMBRANE INSTALLATION
	A. Install roofing membrane over area to receive roofing according to membrane roofing system manufacturer's written instructions.  Unroll roofing membrane and allow to relax before installing.
	1. Install sheet according to ASTM D 5036.

	B. Bonding Adhesive:  Apply water-based bonding adhesive to substrate at rate required by manufacturer and immediately install roofing membrane.  Do not apply bonding adhesive to splice area of roofing membrane.
	C. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of roofing membrane according to manufacturer's written instructions to ensure a watertight seam installation.
	1. Repair tears, voids, and lapped seams in roofing membrane that does not meet requirements.


	3.3 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to membrane roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow to partially dry.  Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive.  Hot-air weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.
	F. All roof flashing shall be installed in accordance with FM Global’s Loss Prevention Data Sheet 1-49, “Perimeter Flashing”.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion.
	C. Repair or remove and replace components of membrane roofing system where inspections indicate that they do not comply with specified requirements.



	076200 Sheet Metal Flashing & Trim
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Manufactured reglets.
	2. Formed low-slope roof flashing and trim.
	3. Formed wall flashing and trim.


	1.2 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other Work.

	1.3 QUALITY ASSURANCE
	A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual." Conform to dimensions and profiles shown unless more stringent requirements are indicated.
	B. Preinstallation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 SHEET METALS
	A. Aluminum Sheet:  2TASTM B 2092T5T (ASTM B 209M)5T, Alloy 3003, 3004, 3105, or 5005, Temper suitable for forming and structural performance required, but not less than H14, finished as follows:
	1. Mill Finish:  Standard one-side bright.
	2. Clear Anodic Finish:  Class II, AA-M12C22A31, complying with AAMA 611.

	B. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304, No. 2D finish.
	C. Zinc-Tin Alloy-Coated Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304, dead-soft, fully annealed stainless-steel sheet, coated on both sides with a zinc-tin alloy (50 percent zinc, 50 percent tin).
	D. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, 2TG902T5T (Z275)5T coating designation; structural quality, mill phosphatized for field painting.
	E. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, 2TClass AZ50 coating designation, Grade 402T5T (Class AZM150 coating designation, Grade 275)5T; structural quality with manufacturer's standard clear acrylic coating both sides.

	2.3 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation.
	B. Felt Underlayment:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	1. Slip Sheet:  Rosin-sized paper, minimum 2T3 lb/100 sq. ft.2T5T (0.16 kg/sq. m)5T.

	C. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.
	1. Exposed Fasteners:  Heads matching color of sheet metal by means of plastic caps or factory-applied coating.
	2. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, gasketed, with hex washer head.
	3. Blind Fasteners:  High-strength aluminum or stainless-steel rivets.

	D. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape.
	E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant, polyisobutylene plasticized, heavy bodied for hooked-type expansion joints with limited movement.
	G. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound.
	H. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 2T15-mil2T5T (0.4-mm)5T dry film thickness per coat.

	2.4 REGLETS
	A. Reglets:  Units of type, material, and profile indicated, formed to provide secure interlocking of separate reglet and counterflashing pieces, and compatible with flashing indicated.
	1. Available Manufacturers:
	a. Cheney Flashing Company, Inc.
	b. Fry Reglet Corporation.
	c. Heckmann Building Products Inc.
	d. Hickman, W. P. Company.
	e. Keystone Flashing Company, Inc.
	f. Sandell Manufacturing Company, Inc.

	2. Material:  Stainless steel, 2T0.0187 inch2T5T (0.5 mm)5T thick, Aluminum, 2T0.024 inch2T5T (0.6 mm)5T thick, Galvanized steel, 2T0.0217 inch2T5T (0.55 mm)5T thick.


	2.5 FABRICATION, GENERAL
	A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.  Shop fabricate items where...
	B. Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.
	1. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.
	2. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-lock seams.  Tin edges to be seamed, form seams, and solder.

	C. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric sealant to comply with SMACNA recommendations.
	D. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work cannot be used, form expansion joints of intermeshing hooked flanges, not less than 2T1 inch2T5T (25 mm)5T deep, filled with elastomeric or butyl sealant concealed...
	E. Conceal fasteners and expansion provisions where possible on exposed-to-view sheet metal flashing and trim, unless otherwise indicated.
	F. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal, and in thickness not less than that of metal being secured.

	2.6 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Roof Edge Flashing (Gravel Stop) and Fascia Caps:  Fabricate in minimum 2T96-inch-2T long, but not exceeding 2T10-foot-2T  long, sections.  Furnish with 2T6-inch-2T wide joint cover plates.
	B. Copings:  Fabricate in minimum 2T96-inch-2T long, but not exceeding 2T10-foot-2T long, sections.  Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support edge of external leg and interior leg.  Miter corners,...
	1. Fabricate copings from the following material:
	a. Aluminum:  2T0.050 inch2T5T (1.2 mm)5T thick.
	b. Stainless Steel:  2T0.0250 inch2T5T (0.65 mm)5T thick.
	c. Zinc-Tin Alloy-Coated Stainless Steel:  2T0.0250 inch2T5T (0.65 mm)5T thick.
	d. Galvanized Steel:  2T0.0396 inch2T5T (1.0 mm)5T thick.


	C. Counterflashing and Flashing Receivers:  Fabricate from the following material:
	1. Aluminum:  2T0.0320 inch2T5T (0.8 mm)5T thick.
	2. Stainless Steel:  2T0.0187 inch2T5T (0.5 mm)5T thick.
	3. Zinc-Tin Alloy-Coated Stainless Steel:  2T0.018 inch2T5T (0.5 mm)5T thick.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, separators, sealants, and other misce...
	1. Torch cutting of sheet metal flashing and trim is not permitted.

	B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by fabricator or manufa...
	C. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	D. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and elastomeric sealant.
	E. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	1. Space cleats not more than 2T12 inches2T5T (300 mm)5T apart.  Anchor each cleat with two fasteners. Bend tabs over fasteners.

	F. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 2T10 feet2T5T (3 m)5T with no joints allowed within 2T24 inches2T5T (600 mm)5T of corner or intersection.  Where lapped or bay...
	G. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 2T1-1/4 inches2T5T (32 mm)5T for nails and not less than 2T3/4 inch2T5T (19 mm)5T for wood screws.
	1. Galvanized or Prepainted, Metallic-Coated Steel:  Use stainless-steel fasteners.
	2. Aluminum:  Use aluminum or stainless-steel fasteners.
	3. Copper:  Use copper, hardware bronze, or stainless-steel fasteners.
	4. Stainless Steel:  Use stainless-steel fasteners.

	H. Seal joints with elastomeric sealant as required for watertight construction.

	3.2 ROOF FLASHING INSTALLATION
	A. General:  Install sheet metal roof flashing and trim to comply with performance requirements and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, set units true to line, and level as indicated.  Install work ...
	B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in FMG Loss Prevention Data Sheet 1-49.
	1. Interlock bottom edge of roof edge flashing with continuous cleats anchored to substrate at 2T16-inch2T5T (400-mm)5T centers.

	C. Copings:  Anchor to resist uplift and outward forces according to recommendations in FMG Loss Prevention Data Sheet 1-49.
	1. Interlock exterior bottom edge of coping with continuous cleats anchored to substrate at 2T16-inch2T5T (400-mm)5T centers.
	2. Anchor interior leg of coping with screw fasteners and washers at 2T18-inch2T centers.

	D. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Secure in a waterproof manner. Extend counterflashing 2T4 inches2T5T...



	077200 Roof Accessories
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Roof curbs.
	2. Equipment supports.
	3. Roof hatches
	4. Davits or Roof Security Tie-offs


	1.2 SUBMITTALS
	A. Product Data:  For each type of roof accessory indicated.
	B. Shop Drawings:  Show fabrication and installation details for roof accessories.
	C. Samples:  For each type of exposed factory-applied finish required and for each type of roof accessory indicated, prepared on Samples of size to adequately show color.

	1.3 QUALITY ASSURANCE
	A. Sheet Metal Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" details for fabrication of units, including flanges and cap flashing to coordinate with type of roofing indicated.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers listed in other Part 2 articles.
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers listed in other Part 2 articles.

	2.2 METAL MATERIALS
	A. Galvanized Steel Sheet:  ASTM A 653/A 653M, 1TG901T4T (Z275)4T coated and mill phosphatized for field painting.
	B. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, 1TAZ501T4T (AZM150)4T coated.
	C. Aluminum Sheet:  1TASTM B 2091T4T (ASTM B 209M)4T, alloy and temper recommended by manufacturer for type of use and mill finish.
	D. Stainless-Steel Shapes or Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304 or Type 316, No. 2D finish.

	2.3 ROOF CURBS
	A. Roof Curbs:  Provide metal roof curbs, internally reinforced and capable of supporting superimposed live and dead loads, including equipment loads and other construction to be supported on roof curbs.  Fabricate with welded or sealed mechanical cor...
	1. Available Manufacturers:
	a. Colony Custom Curbs.
	b. Commodity Products Company, Inc.
	c. Conn-Fab Sales, Inc.
	d. Curbs Plus Inc.
	e. Custom Curb, Inc.
	f. LM Curbs.
	g. Loren Cook Company.
	h. Metallic Products Corporation.
	i. Pate Company (The).
	j. Roof Products & Systems Corporation.
	k. Roof Products, Inc.
	l. Thaler Metal Industries Ltd.
	m. ThyCurb; Div. of Thybar Corporation.
	n. Uni-Curb, Inc.
	o. Vent Products Company, Inc.

	2. Load Requirements:  as indicated
	3. Material:  Galvanized steel sheet, 1T0.052 inch1T4T (1.32 mm)4T thick.
	4. Material:  Aluminum sheet, 1T0.090 inch1T4T (2.28 mm)4T thick.
	5. Liner:  Same material as curb, of manufacturer's standard thickness and finish.
	6. Factory install wood nailers at tops of curbs.
	7. On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof profile.
	8. Factory insulate curbs with 1Tminimum 2 inch1T thick, cellulosic- or glass-fiber board insulation.
	9. Curb height may be determined by adding thickness of roof insulation and minimum base flashing height recommended by roofing membrane manufacturer.  Fabricate units to minimum height of 1T8 inches1T unless otherwise indicated.
	10. Sloping Roofs:  Where slope of roof deck exceeds 1:48, fabricate curb units with water diverter or cricket and with height tapered to match slope to level tops of units.


	2.4 SAFETY TIE-OFFS (DAVITS)
	A. Safety Tie-offs:  Provide galvanized steel “O-rings” attached to metal base plate at roof locations indicated on drawings; coordinate with structural elements below.
	1. Size: 3” diameter galvanized ring; ¼” thickness (min)
	2. Locations: as indicated on roof plans
	3. Coordinate mounting plate with roofing conditions and structural elements below.


	2.5 ROOF HATCHES
	A. Roof Hatches:  Fabricate roof hatches with insulated double-wall lids and insulated double-wall curb frame with integral deck mounting flange and lid frame counterflashing.  Fabricate with welded or mechanically fastened and sealed corner joints.  ...
	1. Available Manufacturers:
	a. Babcock-Davis; a Cierra Products Inc. Company.
	b. Bilco Company (The).
	c. Bristolite Skylights.
	d. Custom Curb, Inc.
	e. Dur-Red Products.
	f. Hi Pro International, Inc.
	g. J. L. Industries, Inc.
	h. Metallic Products Corporation.
	i. Milcor Inc.; a Gibraltar Company.
	j. Nystrom, Inc.
	k. O'Keeffe's Inc.
	l. Precision Ladders, LLC.
	m. Roof Products & Systems Corporation.
	n. ThyCurb; Div of Thybar Corporation.
	o. Wasco Products, Inc.
	p. Western Canwell.

	2. Loads:  Fabricate roof hatches to withstand 1T40-lbf/sq. ft.1T4T (1.9-kPa)4T external and 1T20-lbf/sq. ft.1T4T (0.95-kPa)4T internal loads.
	3. Type and Size:  Single-leaf lid, 1T30 by 36 inches1T4T (750 by 900 mm)4T.
	4. Curb and Lid Material:  Galvanized or Aluminum-zinc alloy-coated steel sheet, 1T0.079 inch1T4T (2.0 mm)4T thick.
	5. Curb and Lid Material:  Aluminum sheet, 1T0.090 inch1T4T (2.28 mm)4T 4Tthick4T.
	6. Insulation:  Polyisocyanurate board.
	7. Interior Lid Liner:  Manufacturer's standard metal liner of same material and finish as outer metal lid.
	8. Exterior Curb Liner:  Manufacturer's standard metal liner of same material and finish as metal curb.
	9. On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof profile.
	10. Fabricate units to minimum height of 1T12 inches1T4T (300 mm)4T, unless otherwise indicated.
	11. Sloping Roofs:  Where slope or roof deck exceeds 1:48, fabricate hatch curbs with height constant.
	12. Hardware: Stainless-steel spring latch with turn handles, butt- or pintle-type hinge system, and padlock hasps inside and outside.
	13. Ladder Safety Post:  Manufacturer's standard ladder safety post.  Post to lock in place on full extension.  Provide release mechanism to return post to closed position.
	14. Safety Railing System:  Manufacturer's standard complete system including rails, clamps, fasteners, safety barrier at railing opening, and all accessories required for a complete installation.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Install roof accessories according to manufacturer's written instructions.  Anchor roof accessories securely in place and capable of resisting forces specified.  Use fasteners, separators, sealants, and other miscellaneous items as requir...
	B. Install roof accessories to fit substrates and to result in watertight performance.
	C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by manufacturer.
	1. Coat concealed side of uncoated aluminum  &/or stainless steel roof accessories with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Underlayment:  Where installing exposed-to-view components of roof accessories directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet, or install a course of polyethylene underlayment.
	3. Bed flanges in thick coat of asphalt roofing cement where required by roof accessory manufacturers for waterproof performance.

	D. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in alignment, excessive oil canning, buckling, or tool marks.
	E. Seal joints with elastomeric sealant as required by manufacturer of roof accessories.



	078413 Penetration Firestopping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes through-penetration firestop systems for penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items.

	1.2 PERFORMANCE REQUIREMENTS
	A. General:  For penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items, provide through-penetration firestop systems that are produced and installed to resist spread of fire a...
	B. Rated Systems:  Provide through-penetration firestop systems with the following ratings determined per ASTM E 814 or UL 1479:
	1. F-Rated Systems:  Provide through-penetration firestop systems with F-ratings indicated, but not less than that equaling or exceeding fire-resistance rating of constructions penetrated.
	2. T-Rated Systems:  For the following conditions, provide through-penetration firestop systems with T-ratings indicated, as well as F-ratings, where systems protect penetrating items exposed to potential contact with adjacent materials in occupiable ...
	a. Penetrations located outside wall cavities.
	b. Penetrations located outside fire-resistance-rated shaft enclosures.


	C. For through-penetration firestop systems exposed to view, traffic, moisture, and physical damage, provide products that, after curing, do not deteriorate when exposed to these conditions both during and after construction.
	1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant through-penetration firestop systems.
	2. For floor penetrations with annular spaces exceeding 1T4 inches1T4T (100 mm)4T in width and exposed to possible loading and traffic, provide firestop systems capable of supporting floor loads involved, either by installing floor plates or by other ...
	3. For penetrations involving insulated piping, provide through-penetration firestop systems not requiring removal of insulation.

	D. For through-penetration firestop systems exposed to view, provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that has been approved by FMG according to FMG 4991, "Approval of Firestop Contractors."
	B. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	C. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until each installation has been examined by Owner's inspecting agency and building inspector, if required by authorities having ...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, through-penetration firestop systems that may be incorporated into the Work include, but are not limited to, those systems indicated that are produced by one of the following manufacturers:
	1. A/D Fire Protection Systems Inc.
	2. Grace, W. R. & Co. - Conn.
	3. Hilti, Inc.
	4. Johns Manville.
	5. Nelson Firestop Products.
	6. NUCO Inc.
	7. RectorSeal Corporation (The).
	8. Specified Technologies Inc.
	9. 3M; Fire Protection Products Division.
	10. Tremco; Sealant/Weatherproofing Division.
	11. USG Corporation.


	2.2 FIRESTOPPING
	A. Compatibility:  Provide through-penetration firestop systems that are compatible with one another; with the substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under conditions of service and a...
	B. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill materials and to comply with Part 1 "Performance Requirements" Article.  Use only components specified by through-penetration firestop sys...


	PART 3 -  EXECUTION
	3.1 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION
	A. General:  Install through-penetration firestop systems to comply with Part 1 "Performance Requirements" Article and with firestop system manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming/damming/backing materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of firestop systems.

	C. Install fill materials for firestop systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

	D. Identification:  Identify through-penetration firestop systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 1T6 inches1T4T (150 mm)4T of edge of the firestop systems so that labels will be v...
	1. The words "Warning - Through-Penetration Firestop System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Date of installation.
	4. Through-penetration firestop system manufacturer's name.
	5. Installer's name.


	3.2 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner will engage an independent inspecting agency to inspect through-penetration firestops.  Independent inspecting agency shall comply with ASTM E 2174 requirements including those related to qualifications, conducting inspect...
	B. Where deficiencies are found, repair or replace through-penetration firestop systems so they comply with requirements.
	C. Proceed with enclosing through-penetration firestop systems with other construction only after inspection reports are issued and firestop installations comply with requirements.



	084113 Aluminum-Framed Entrances & Storefront
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Exterior thermally broken and interior aluminum-framed storefronts.
	a. Glazing is retained mechanically with gaskets on four sides.

	2. Exterior and interior manual-swing aluminum doors.


	1.2 PERFORMANCE REQUIREMENTS
	A. General:  Provide aluminum-framed systems, including anchorage, capable of withstanding, without failure, the effects of the following:
	1. Structural loads.
	2. Thermal movements.
	3. Movements of supporting structure indicated on Drawings including, but not limited to, story drift and deflection from uniformly distributed and concentrated live loads.
	4. Dimensional tolerances of building frame and other adjacent construction.
	5. Failure includes the following:
	a. Deflection exceeding specified limits.
	b. Thermal stresses transferred to building structure.
	c. Framing members transferring stresses, including those caused by thermal and structural movements, to glazing.
	d. Glazing-to-glazing contact.
	e. Noise or vibration created by wind and thermal and structural movements.
	f. Loosening or weakening of fasteners, attachments, and other components.
	g. Sealant failure.
	h. Failure of operating units to function properly.


	B. Structural Loads:
	1. Wind Loads:  As indicated on Drawings.
	2. Seismic Loads:  As indicated on Drawings.

	C. Deflection of Framing Members Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 1T13 feet 6 inches1T4T (4.1 m)4T and to 1/240 of clear span plus 1T1/4 inch1T4T (6.35 mm)4T for spans greater than 1T13 feet 6 inches1T4T (4.1 m)4T]...
	D. Structural-Test Performance:  Systems tested according to ASTM E 330 as follows:
	1. When tested at positive and negative wind-load design pressures, systems do not evidence deflection exceeding specified limits.
	2. When tested at 150 percent of positive and negative wind-load design pressures, systems, including anchorage, do not evidence material failures, structural distress, and permanent deformation of main framing members exceeding 0.2 percent of span.
	3. Test Durations:  As required by design wind velocity but not less than 10 seconds.

	E. Temperature Change (Range):  Systems accommodate 1T120 deg F1T4T (67 deg C)4T, ambient; 1T180 deg F1T4T (100 deg C)4T, material surfaces.
	F. Air Infiltration:  Maximum air leakage through fixed glazing and framing areas of systems of 1T0.06 cfm/sq. ft.1T4T (0.03 L/s per sq. m)4T of fixed wall area when tested according to ASTM E 283 at a minimum static-air-pressure difference of 1T1.57 ...
	G. Water Penetration Under Static Pressure:  Systems do not evidence water penetration through fixed glazing and framing areas when tested according to ASTM E 331 at a minimum static-air-pressure difference of 20 percent of positive wind-load design p...
	H. Condensation Resistance:  Fixed glazing and framing areas of systems have condensation-resistance factor (CRF) of not less than 53 when tested according to AAMA 1503.
	I. Average Thermal Conductance:  Fixed glazing and framing areas of systems have average U-factor of not more than 1T0.69 Btu/sq. ft. x h x deg F1T4T (3.92 W/sq. m x K)4T when tested according to AAMA 1503.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	2. For entrances, include hardware schedule and indicate operating hardware types, functions, quantities, and locations.

	C. Samples:  For each exposed finish.
	D. Preconstruction Sealant Test Reports:  For structural-sealant-glazed systems.
	E. Product test reports.
	F. Field quality-control test and inspection reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Acceptable to manufacturer and capable of preparation of data for aluminum-framed systems including Shop Drawings based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those i...
	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 699 for testing indicated.

	1.5 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 wa...
	1. Failures include, but are not limited to, the following:
	a. Structural failures including, but not limited to, excessive deflection.
	b. Noise or vibration caused by thermal movements.
	c. Deterioration of metals, metal finishes,] and other materials beyond normal weathering.
	d. Adhesive or cohesive sealant failures.
	e. Water leakage through fixed glazing and framing areas.
	f. Failure of operating components to function properly.

	2. Warranty Period:  2 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Arch Aluminum & Glass Co., Inc.
	2. CMI Architectural Products, Inc.
	3. Commercial Architectural Products, Inc.
	4. EFCO Corporation.
	5. Kawneer.
	6. Pittco Architectural Metals, Inc.
	7. Tubelite Inc.
	8. United States Aluminum.
	9. Vistawall Architectural Products.
	10. YKK AP America Inc.
	11. Manko 2450 Series


	2.2 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.
	1. Sheet and Plate:  1TASTM B 2091T4T (ASTM B 209M)4T.
	2. Extruded Bars, Rods, Profiles, and Tubes:  1TASTM B 2211T4T (ASTM B 221M)4T.
	3. Extruded Structural Pipe and Tubes:  ASTM B 429.
	4. Structural Profiles:  ASTM B 308/B 308M.


	2.3 FRAMING SYSTEMS
	A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness required and reinforced as required to support imposed loads.
	1. Construction:  thermally broken frame assembly.

	B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.
	1. Where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration, use self-locking devices.
	2. Reinforce members as required to receive fastener threads.

	D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.
	E. Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials.  Form exposed flashing from sheet aluminum finished to match framing and of sufficient thickness to maintain a flat appear...
	F. Framing System Gaskets and Sealants:  Manufacturer's standard recommended by manufacturer for joint type.

	2.4 GLAZING SYSTEMS
	A. Glazing:  As specified in Division 08 Section "Glazing."
	B. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or extruded, that maintains uniform pressure and watertight seal.
	C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types.

	2.5 DOORS
	A. Doors:  Manufacturer's standard glazed doors, for manual swing operation.
	1. Door Construction:  1T2-inch1T overall thickness, with minimum 1T0.125-inch-1T4T (3.2-mm-)4T thick, extruded-aluminum tubular rail and stile members.  Mechanically fasten corners with reinforcing brackets that are deep penetration and fillet welded...
	2. Door Design:  wide stile; 1T5-inch1T nominal width.
	a. Accessible Doors:  Smooth surfaced for width of door in area within 1T10 inches1T4T (255 mm)4T above floor or ground plane.

	3. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and preformed gaskets.
	a. Provide nonremovable glazing stops on outside of door.



	2.6 DOOR HARDWARE
	A. General:  Provide heavy-duty units in sizes and types recommended by entrance system and hardware manufacturers for entrances and uses indicated.
	B. Scheduled Door Hardware:  Provide door hardware according to the Door Hardware Schedule specified in “Door Hardware” specification section.
	1. Named Manufacturer's Products:  Product designation and hardware manufacturer are listed in the Door Hardware Schedule at the end of Part 3 to establish minimum requirements for design, grade, function, finish, size, and other distinctive qualities...
	a. Named products are basis-of-design products.  Provide named hardware manufacturer's products or comparable products that are equivalent in function and quality and that are recommended and supplied by entrance system manufacturer.


	C. Cylinders:  As specified in Division 08 Section "Door Hardware."
	D. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for aluminum framing.
	E. Weather Stripping:  Manufacturer's standard replaceable components.
	1. Compression Type:  Made of ASTM D 2000, molded neoprene, or ASTM D 2287, molded PVC.
	2. Sliding Type:  AAMA 701, made of wool, polypropylene, or nylon woven pile with nylon-fabric or aluminum-strip backing.

	F. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners on mounting strip.
	G. Silencers:  BHMA A156.16, Grade 1.

	2.7 FABRICATION
	A. Form aluminum shapes before finishing.
	B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
	C. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:
	1. Profiles that are sharp, straight, and free of defects or deformations.
	2. Accurately fitted joints with ends coped or mitered.
	3. Means to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	4. Physical and thermal isolation of glazing from framing members.
	5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.
	6. Provisions for field replacement of glazing from interior.
	7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

	D. Door Frames:  Reinforce as required to support loads imposed by door operation and for installing hardware.
	1. At exterior doors, provide compression weather stripping at fixed stops.
	2. At interior doors, provide silencers at stops to prevent metal-to-metal contact.  Install three silencers on strike jamb of single-door frames and two silencers on head of frames for pairs of doors.

	E. Hardware Installation:  Factory install hardware to the greatest extent possible.  Cut, drill, and tap for factory-installed hardware before applying finishes.
	F. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

	2.8 ALUMINUM FINISHES
	A. Match adjacent curtainwall assembly.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:
	1. Fit joints to produce hairline joints free of burrs and distortion.
	2. Rigidly secure nonmovement joints.
	3. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration.
	4. Seal joints watertight, unless otherwise indicated.

	B. Metal Protection:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape or installing nonconductive spacers as recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.

	C. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	D. Set continuous sill members and flashing in full sealant bed as specified in Division 07 Section "Joint Sealants" and to produce weathertight installation.
	E. Install components plumb and true in alignment with established lines and grades, without warp or rack.
	F. Install glazing as specified in Division 08 Section "Glazing."
	G. Entrances:  Install to produce smooth operation and tight fit at contact points.
	1. Exterior Entrances:  Install to produce tight fit at weather stripping and weathertight closure.
	2. Field-Installed Hardware:  Install surface-mounted hardware according to hardware manufacturers' written instructions using concealed fasteners to greatest extent possible.

	H. Install insulation materials as specified in Division 07 Section "Thermal Insulation."
	I. Install perimeter joint sealants as specified in Division 07 Section "Joint Sealants" and to produce weathertight installation.
	J. Erection Tolerances:  Install aluminum-framed systems to comply with the following maximum tolerances:
	1. Location and Plane:  Limit variation from true location and plane to 1T1/8 inch in 12 feet1T4T (3 mm in 3.7 m)4T; 1T1/4 inch1T4T (6 mm)4T over total length.
	2. Alignment:
	a. Where surfaces abut in line, limit offset from true alignment to 1T1/16 inch1T4T (1.5 mm)4T.
	b. Where surfaces meet at corners, limit offset from true alignment to 1T1/32 inch1T4T (0.8 mm)4T.

	3. Diagonal Measurements:  Limit difference between diagonal measurement to 1T1/8 inch1T4T (3 mm)4T.


	3.2 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Water Spray Test:  Before installation of interior finishes has begun, a minimum area of 1T75 feet1T4T (23 m)4T by 1 story of aluminum-framed systems designated by Architect shall be tested according to AAMA 501.2 and shall not evidence water penet...
	C. Repair or remove work where test results and inspections indicate that it does not comply with specified requirements.
	D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.



	087100 Door Hardware
	A. This Section includes the following:
	B. Related Sections include the following:
	1.3 REFERENCED STANDARDS
	1. American National Standards Institute (ANSI), A117.1: Accessible and Usable Buildings and Facilities, edition as adopted by local Authority Having Jurisdiction (AHJ).
	2. Builders Hardware Manufacturer’s Association (BHMA)
	3. Door and Hardware Institute (DHI)
	4. National Fire Protection Association (NFPA)

	1.4 SUBMITTALS
	A. Product Data:  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  Details of electrified door hardware, indicating the following:
	C. Samples for Verification:  For exposed door hardware of each type, in specified finish, full size.  Tag with full description for coordination with the door hardware sets.  Submit Samples before, or concurrent with, submission of the final door har...
	D. Qualification Data:  For Installer

	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	B. Substitutions submitted in compliance with Division 01 Section “Substitutions” requirements will be reviewed for conformance to basis of design.

	2.3 MATERIALS and fabrication
	A. General
	B. Fasteners
	D. Decorative Door Pulls
	C. Closer Release Devices

	2.23 FINISHES
	1. Brushed Chrome and/or Stainless Steel Appearance


	PART 3 -  EXECUTION
	I. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."


	088000 Glazing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Windows.
	2. Doors.
	3. Glazed entrances.
	4. Interior borrowed lites.
	5. Storefront framing.
	6. Tempered glass panels


	1.2 DEFINITIONS
	A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	B. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer's writte...
	C. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning insulating glass contrary to manufa...

	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, and...
	B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites in the thickness designations indicated for various...
	1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, according to the following requirements:
	a. Specified Design Wind Loads:  As indicated.
	b. Specified Design Snow Loads:  As indicated, but not less than snow loads applicable to Project as required by ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 7.0, "Snow Loads."


	C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures acting on glass framing members and glazing components.  Base engineering calculation on s...
	1. Temperature Change (Range):  1T120 deg F1T4T (67 deg C)4T, ambient; 1T180 deg F1T4T (100 deg C)4T, material surfaces.

	D. Thermal and Optical Performance Properties:  Provide glass with performance properties specified based on manufacturer's published test data, as determined according to procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick.
	2. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite 6.0 mm thick and a nominal 1T1/2-inch-1T4T (12.7-mm-)4T wide interspace.


	1.4 SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Glazing Schedule:  Use same designations indicated on Drawings.
	C. Shop Drawings: provide shop drawings for all glazing assemblies (ref. to related Div. 8 sections).
	D. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer.

	1.5 QUALITY ASSURANCE
	A. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant manufacturers, for testing according to ASTM C 1087, samples of each glazing material type, tape sealant, gasket, glazing accessory, and glass-framing member...
	B. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for Sealed Insulating Glass Units."

	C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of the Insulating Glass Certification Council  or Associated Laboratories, Inc.

	1.6 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. ...
	1. Warranty Period:  10 years from date of Substantial Completion.

	B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units that deteriorate as defined in "Definitions" Article, f.o.b...
	1. Warranty Period:  10  years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 GLASS PRODUCTS
	A. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; of class, kind, and condition indicated.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed, unless otherwise indicated.
	2. Provide Kind HS (heat-strengthened) float glass in place of annealed float glass where needed to resist thermal stresses induced by differential shading of individual glass lites and to comply with glass design requirements specified in Part 1 "Per...
	3. For uncoated glass, comply with requirements for Condition A.
	4. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-strengthened) float glass where safety glass is indicated.
	5. Provide sandblasted glass panels at south exterior stair tower.

	B. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units and with requirements specified in this Article and in Part 2 "Ins...
	1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to resist thermal stresses induced by differential shading of individual glass lites and to comply with glass design requirements specified in Part 1 "Performan...
	2. Sealing System:  Dual seal.
	3. Spacer Specifications:  Manufacturer's standard spacer material and construction.
	4. Spacer Specifications:  Manufacturer's standard spacer material and construction complying with the following requirements:
	a. Spacer Material:  Aluminum with mill or clear anodic finish.
	b. Corner Construction:  Manufacturer's standard corner construction.



	2.3 GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying with standards referenced with name of elastomer indicated below, and of profile and hardness required to maintain watertight seal:
	1. Neoprene, ASTM C 864.
	2. EPDM, ASTM C 864.
	3. Silicone, ASTM C 1115.
	4. Thermoplastic polyolefin rubber, ASTM C 1115.
	5. Any material indicated above.

	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of material indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness required to maintain watertight seal:
	1. Neoprene.
	2. EPDM.
	3. Silicone.
	4. Thermoplastic polyolefin rubber.
	5. Any material indicated above.


	2.4 GLAZING SEALANTS
	A. General:  Provide products of type indicated, complying with the following requirements:
	1. Compatibility:  Select glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and appl...
	2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range.

	B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to e...
	1. Single-Component Neutral-Curing Silicone Glazing Sealants:
	a. Type and Grade:  S (single component) and NS (nonsag).
	b. Class:  100/50.
	c. Use Related to Exposure:  NT (nontraffic).
	d. Uses Related to Glazing Substrates:  M, G, A, and, as applicable to glazing substrates indicated, O.
	e. Applications:  Aluminum window system-to-concrete wall conditions.



	2.5 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glas...
	1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
	2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.

	B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with AAMA 800 for the following types:
	1. Type 1, for glazing applications in which tape acts as the primary sealant.
	2. Type 2, for glazing applications in which tape is used in combination with a full bead of liquid sealant.


	2.6 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

	2.7 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications,...

	2.8 INSULATING-GLASS UNITS
	A. Passive Solar Low-E Insulating-Glass Units:
	1. Available Products:
	a. Atlantica Sungate 500

	2. Overall Unit Thickness and Thickness of Each Lite:  25 and 6.0 mm.
	3. Interspace Content:  Air.
	4. Outdoor Lite:  Class 2 (tinted) float glass.
	a. Tint Color:  Atlantica Sungate 500.

	5. Visible Light Transmittance:  56 percent minimum.
	6. Winter Nighttime U-Factor:  .35 maximum.
	7. Summer Daytime U-Factor:  .35 maximum.
	8. Solar Heat Gain Coefficient:  .35 maximum.



	PART 3 -  EXECUTION
	3.1 GLAZING
	A. General:  Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	1. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project conditions during installation.
	2. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	3. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate testing.
	4. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	5. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	6. Provide spacers for glass lites where length plus width is larger than 1T50 inches1T4T (1270 mm)4T.
	7. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.

	B. Tape Glazing:  Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.  Install tapes continuously, but not necessarily in one continuous length.  Do not str...
	1. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	2. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	3. Apply heel bead of elastomeric sealant.
	4. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward cent...
	5. Apply cap bead of elastomeric sealant over exposed edge of tape.

	C. Gasket Glazing (Dry):  Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	1. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	2. Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners a...
	3. Install gaskets so they protrude past face of glazing stops.

	D. Sealant Glazing (Wet):  Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking ...
	1. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	2. Tool exposed surfaces of sealants to provide a substantial wash away from glass.


	3.2 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.  Protect glass from contact w...
	B. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.



	092216 Non-Structural Metal Framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes non-load-bearing steel framing members for the following applications:
	1. Interior framing systems (e.g., supports for partition walls, framed soffits, furring, etc.).
	2. Interior suspension systems (e.g., supports for ceilings, suspended soffits, etc.).


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 QUALITY ASSURANCE
	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 ...
	B. Sound Transmission Characteristics:  For STC-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to AST...


	PART 2 -  PRODUCTS
	2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL
	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.
	2. Protective Coating:  ASTM A 653/A 653M, 1TG401T4T (Z120)4T, hot-dip galvanized or manufacturer's standard corrosion-resistant zinc coating, unless otherwise indicated.


	2.2 SUSPENSION SYSTEM COMPONENTS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 1T0.0625-inch-1T4T (1.59-mm-)4T diameter wire, or double strand of 1T0.0475-inch-1T4T (1.21-mm-)4T diameter wire.
	B. Hanger Attachments to Concrete:
	1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching 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...
	a. Type:  Postinstalled, 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 ...

	C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 1T0.162-inch1T4T (4.12-mm)4T diameter.
	D. Furring Channels (Furring Members):
	1. Cold-Rolled Channels:  1T0.0538-inch1T4T (1.37-mm)4T bare-steel thickness, with minimum 1T1/2-inch-1T4T (12.7-mm-)4T wide flanges, 1T3/4 inch1T4T (19.1 mm)4T deep.
	2. Steel Studs:  ASTM C 645.
	a. Minimum Base-Metal Thickness:  1T0.0179 inch1T4T (0.45 mm)4T.
	b. Depth:  As indicated on Drawings. Where not indicated, use 3 5/8”

	3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 1T7/8 inch1T4T (22.2 mm)4T deep.
	a. Minimum Base Metal Thickness:  1T0.0179 inch1T4T (0.45 mm)4T.


	E. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armstrong World Industries, Inc.; Drywall Grid Systems.
	b. USG Corporation; Drywall Suspension System.



	2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES
	A. Steel Studs and Runners:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  24 gauge.

	B. Slip-Type Head Joints:  Where required, provide one of the following:
	1. Single Long-Leg Runner System:  ASTM C 645 top runner with 1T2-inch-1T4T (50.8-mm-)4T deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top runner and with continuous bridging located within 1T12 in...
	2. Double-Runner System:  ASTM C 645 top runners, inside runner with 1T2-inch-1T4T (50.8-mm-)4T deep flanges in thickness not less than indicated for studs and fastened to studs, and outer runner sized to friction fit inside runner.
	3. 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 de...

	C. Firestop Track:  As specified in Division 07 Section "Fire-Resistive Joint Systems."

	2.4 AUXILIARY MATERIALS
	A. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.


	3.2 INSTALLING SUSPENSION SYSTEMS
	A. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	B. 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 construction 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 f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Do not attach hangers to steel roof deck.
	4. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts that extend through forms.
	5. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	6. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	C. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	D. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	E. 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.

	3.3 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. 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 ...
	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 jamb 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 1T1/2-inch1T4T (12.7-mm)4T 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 to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous 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.

	C. Direct Furring:
	1. Screw to wood framing.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 1T24 inches1T4T (610 mm)4T o.c.

	D. Z-Furring Members:
	1. Erect insulation (specified in Division 07 Section "Thermal Insulation") vertically and hold in place with Z-furring members spaced 1T24 inches1T4T (610 mm)4T o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 1T24 inches1T4T (600 mm)4T o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel.  At interior corners, space second memb...

	E. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1T1/8 inch1T4T (3 mm)4T from the plane formed by faces of adjacent framing.



	092900 Gypsum Board
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Interior gypsum board.
	2. Cementitious backer.
	3. Gypsum board trim and accessories.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 QUALITY ASSURANCE
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, 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.


	PART 2 -  PRODUCTS
	2.1 INTERIOR GYPSUM BOARD
	A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to type of gypsum board indicated and whichever is more stringent.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Gypsum Co.
	b. BPB America Inc.
	c. G-P Gypsum.
	d. Lafarge North America Inc.
	e. National Gypsum Company.
	f. PABCO Gypsum.
	g. Temple.
	h. USG Corporation.


	B. Regular Type:
	1. Thickness:  1T5/8 inch
	2. Long Edges:  Tapered.

	C. Type X:
	1. Thickness:  1T5/8 inch
	2. Long Edges:  Tapered.


	2.2 TILE BACKING PANELS
	A. Cementitious Backer Units:  ANSI A108.1.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Custom Building Products; Wonderboard.
	b. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
	c. USG Corporation; DUROCK Cement Board.

	2. Thickness:  1T1/2 inch1T4T (12.7 mm)4T.


	2.3 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized steel sheet.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.


	B. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fry Reglet Corp.
	b. Gordon, Inc.
	c. Pittcon Industries.

	2. Aluminum:  Alloy and temper with not less than the strength and durability properties of 1TASTM B 2211T4T (ASTM B 221M)4T, Alloy 6063-T5.
	3. Finish:  Corrosion-resistant primer compatible with joint compound and finish materials specified.
	4. Shape and Profile: Fry Reglet DRMF-625-625 (or comparable).


	2.4 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Wallboard:  Paper.
	2. Tile Backing Panels:  As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
	4. Finish Coat:  For third coat, use drying-type, all-purpose compound.

	D. Joint Compound for Tile Backing Panels:
	1. Cementitious Backer Units:  As recommended by backer unit manufacturer.


	2.5 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 1T0.033 to 0.112 inch1T4T (0.84 to 2.84 mm)4T thick.
	2. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.

	C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	D. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation."
	E. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation."


	PART 3 -  EXECUTION
	3.1 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1T1/4- to 1/2-inch-1T4T (6.4- to 12.7-mm-)4T wide spaces at these locations, and trim edges with edge trim where edges of pane...
	D. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner construction.  Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers.  Float gypsum panels over these mem...

	3.2 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Regular Type:  Vertical & horizontal surfaces, unless otherwise indicated.
	2. Type X:  As indicated on Drawings where required for fire-resistance-rated assembly.


	3.3 APPLYING TILE BACKING PANELS
	A. Cementitious Backer Units:  ANSI A108.1, at locations indicated to receive tile.
	B. Areas Not Subject to Wetting:  Install regular-type gypsum wallboard panels to produce a flat surface except at showers, tubs, and other locations indicated to receive water-resistant panels.
	C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	3.4 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners.


	3.5 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below:
	1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 4:  At panel surfaces that will be exposed to view, unless otherwise indicated.

	E. Cementitious Backer Units:  Finish according to manufacturer's written instructions.

	3.6 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.




	093000 Tiling
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Glazed wall and floor tile; glass wall accent tile.
	2. Waterproof membrane for thin-set tile installations.
	3. Crack-suppression membrane for thin-set tile installations.
	4. Cementitious backer units installed as part of tile installations.
	5. Metal edge strips installed as part of tile installations.


	1.2 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and locations of expansion, contraction, control, and isolation joints.
	C. Samples:
	1. Each type, composition, color, and finish of tile.


	1.3 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed, for each type, composition, color, pattern, and size indicated.



	PART 2 -  PRODUCTS
	2.1 TILE PRODUCTS
	A. Manufacturers and Products:
	1. As indicated in drawings. No substitutions will be accepted.

	B. ANSI Ceramic Tile Standard:  Provide Standard grade tile that complies with ANSI A137.1, "Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated.
	C. Glazed Wall Tile Trim Units:  Match characteristics of adjoining flat tile and coordinate with sizes and coursing where applicable.
	1. External Corners:  Bullnose where possible; field-cut / -butted corners if bullnose not available.
	2. Internal Corners:  Field-butted square corners.


	2.2 ACCESSORY MATERIALS
	A. Waterproofing and Crack-Suppression Membranes for Thin-Set Tile Installations:  Manufacturer's standard product that complies with ANSI A118.10.
	1. Chlorinated-Polyethylene-Sheet Product:  Nonplasticized, chlorinated polyethylene faced on both sides with nonwoven polyester fabric, 1T0.030-inch1T4T (0.76-mm)4T nominal thickness.
	a. Available Product:  Noble Company (The); Nobleseal TS.

	2. PVC-Sheet Product:  Two layers of PVC sheet heat-fused together and to facings of bondable nonwoven polyester, 1T0.040-inch1T4T (1.01-mm)4T nominal thickness.
	a. Available Product:  Compotite Corporation; Composeal Gold.

	3. Polyethylene-Sheet Product:  Polyethylene faced on both sides with fleece webbing, 1T0.008-inch1T4T (0.203-mm)4T nominal thickness.
	a. Available Product:  Schluter Systems L.P.; KERDI.

	4. Corrugated-Polyethylene Product:  Polyethylene with dovetail-shaped corrugations and with anchoring webbing on the underside, 1T3/16-inch1T4T (4-mm)4T nominal thickness.
	a. Available Product:  Schluter Systems L.P.; DITRA.

	5. Fabric-Reinforced, Modified-Bituminous Sheet Product:  SBS-modified-bituminous sheet with woven reinforcement facing, 1T0.040-inch1T4T (1.01-mm)4T nominal thickness.
	a. Available Product:  National Applied Construction Products, Inc.; Strataflex.

	6. Fabric-Reinforced, Fluid-Applied Product:  Liquid-latex rubber with fabric reinforcement.
	a. Available Products:
	1) Custom Building Products; Trowel & Seal Waterproofing and Anti-Fracture Membrane.
	2) LATICRETE International Inc.; Laticrete 9235 Waterproof Membrane.
	3) MAPEI Corporation; PRP M19.
	4) Summitville Tiles, Inc.; S-9000.


	7. Unreinforced, Fluid-Applied Product:  Liquid-latex rubber.
	a. Available Products:
	1) Boiardi Products Corporation; Elastiment 324.
	2) Custom Building Products; LevelQuick Waterproofing and Anti-Fracture Membrane.
	3) Jamo Inc.; Waterproof.


	8. Latex-Portland Cement Product:  Flexible mortar with acrylic-latex additive.
	a. Available Products:
	1) Boiardi Products Corporation; Elastiment 323.
	2) MAPEI Corporation; PRP 315.
	3) Southern Grouts & Mortars, Inc.; Southcrete 1100.
	4) TEC Specialty Products Inc.; TA-324, Triple Flex.


	9. Urethane Waterproofing and Tile-Setting Adhesive:  One-part liquid-applied urethane.
	a. Available Products:
	1) Bostik; Hydroment Ultra-Set.
	2) Southern Grouts & Mortars, Inc.; Deck-Seal 1000.




	2.3 SETTING AND GROUTING MATERIALS
	A. Available Manufacturers:
	1. Atlas Minerals & Chemicals, Inc.
	2. Boiardi Products Corporation.
	3. Bonsal, W. R., Company.
	4. Bostik.
	5. C-Cure.
	6. Custom Building Products.
	7. DAP, Inc.
	8. Jamo Inc.
	9. LATICRETE International Inc.
	10. MAPEI Corporation.
	11. Southern Grouts & Mortars, Inc.
	12. Summitville Tiles, Inc.
	13. TEC Specialty Products Inc.

	B. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.1A.
	C. Dry-Set Portland Cement Mortar (Thin Set):  ANSI A118.1.
	1. For wall applications, provide nonsagging mortar.

	D. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.
	1. Prepackaged dry-mortar mix containing dry additive to which only water must be added.
	2. Prepackaged dry-mortar mix combined with liquid-latex additive.
	3. For wall applications, provide nonsagging mortar.

	E. Chemical-Resistant, Water-Cleanable, Tile-Setting and -Grouting Epoxy:  ANSI A118.3.
	F. Water-Cleanable, Tile-Setting Epoxy Adhesive:  ANSI A118.3.
	G. Organic Adhesive:  ANSI A136.1, Type I.
	H. Standard Sanded Cement Grout:  ANSI A118.6, color as indicated.
	I. Standard Unsanded Cement Grout:  ANSI A118.6, color as indicated.
	J. Polymer-Modified Tile Grout:  ANSI A118.7, color as indicated.
	1. Polymer Type:  Dry, redispersible form, prepackaged with other dry ingredients.
	2. Polymer Type:  Liquid-latex form for addition to prepackaged dry-grout mix.

	K. Grout for Pregrouted Tile Sheets:  Same silicone rubber used in factory to pregrout tile sheets.

	2.4 MISCELLANEOUS MATERIALS
	A. Elastomeric Sealants:  Elastomeric sealants of base polymer and characteristics indicated that comply with applicable requirements in Division 07 Section "Joint Sealants."
	1. Use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. One-Part, Mildew-Resistant Silicone:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A: as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for in-service exposures of high humidity and extreme tempera...
	a. Available Products:
	1) Dow Corning Corporation; Dow Corning 786.
	2) GE Silicones; Sanitary 1700.
	3) Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
	4) Tremco, Inc.; Tremsil 600 White.



	B. Cementitious Backer Units:  ANSI A118.9 in maximum lengths available to minimize end-to-end butt joints.
	1. Thickness:  Manufacturer's standard thickness, but not less than 1T1/4 inch1T4T (6.4 mm)4T.
	2. Available Products:
	a. C-Cure; C-Cure Board 990.
	b. Custom Building Products; Wonderboard.
	c. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
	d. USG Corporation; DUROCK Cement Board.


	C. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials.
	D. Metal Edge Strips:  Angle or L-shape, nickel silver exposed-edge material.
	E. Grout Sealer:  Manufacturer's standard product for sealing grout joints that does not change color or appearance of grout.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Remove coatings, including curing compounds and other substances that contain soap, wax, oil, or silicone, that are incompatible with tile-setting materials.
	B. Fill cracks, holes, and depressions with trowelable leveling and patching compound according to tile-setting material manufacturer's written instructions.
	C. Remove protrusions, bumps, and ridges by sanding or grinding.
	D. Blending:  For tile exhibiting color variations, use factory blended tile or blend tiles at Project site before installing.
	E. Field-Applied Temporary Protective Coating:  Where indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat u...

	3.2 INSTALLATION, GENERAL
	A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifications for Installation of Ceramic Tile" that apply to types of setting and grouting materials and to methods indicated in ceramic tile installation schedules.
	B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation." Comply with TCA installation methods indicated in ceramic tile installation schedules.
	C. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions, unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint al...
	D. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Grind cut edges of tile abutting trim, finish, or built-in items.  Fit tile closely to electrical outlets, piping, fixtures, and oth...
	E. Jointing Pattern:  Lay tile in patterns indicated on drawings.  Provide uniform joint widths, unless otherwise indicated.
	F. Expansion Joints:  Locate expansion joints and other sealant-filled joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles.
	1. Locate joints in tile surfaces directly above joints in concrete substrates.
	2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint Sealants."

	G. Grout tile to comply with requirements of ANSI A108.10, unless otherwise indicated.
	1. For chemical-resistant epoxy grouts, comply with ANSI A108.6.

	H. At showers, tubs, and where indicated, install cementitious backer units and treat joints to comply with ANSI A108.11.
	I. Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written instructions to produce waterproof membrane of uniform thickness bonded securely to substrate.
	1. Do not install tile over waterproofing until waterproofing has cured and been tested to determine that it is watertight.

	J. For installations indicated below, follow procedures in ANSI A108 Series tile installation standards for providing 95 percent mortar coverage.
	1. Tile floors in wet areas.
	2. Tile floors composed of tiles 1T8 by 8 inches1T4T (200 by 200 mm)4T or larger.
	3. Tile floors composed of rib-backed tiles.

	K. Install tile on floors with the following joint widths:
	1. Ceramic Mosaic Tile:  1T1/8 inch1T.

	L. Metal Edge Strips:  Install at locations indicated or where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with top of tile.
	M. Install metal lath and scratch coat for walls to comply with ANSI A108.1A, Section 4.1.
	N. Install tile on walls and float installation so that face of ceramic wall field tile is flush to face of glass accent wall tile.
	O. Install tile on walls with the following joint widths:
	1. Ceramic Mosaic Tile:  1T1/16 inch1T4T (1.6 mm)4T.
	2. Glass Accent Wall Tile:  1TSize grout joint as needed to fit centered within field tile pattern.

	P. Apply grout sealer to grout joints in tile floors according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer that has gotten on tile faces by wiping with soft...



	102113 Toilet Compartments
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes stainless-steel units as follows:
	1. Toilet Enclosures:  Floor anchored.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Samples:  For each exposed finish.


	PART 2 -  PRODUCTS
	2.1 METAL UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Accurate Partitions Corporation.
	2. All American Metal Corp.
	3. American Sanitary Partition Corporation.
	4. Ampco.
	5. Bradley Corporation; Mills Partitions.
	6. Flush Metal Partition Corp.
	7. General Partitions Mfg. Corp.
	8. Global Steel Products Corp.
	9. Hadrian Inc.
	10. Knickerbocker Partitions Corp.
	11. Lambaton Universal.
	12. Metpar Corp.
	13. Sanymetal; a Crane Plumbing Company.
	14. Weis-Robart Partitions, Inc.

	B. Stainless-Steel Units:  Facing sheets and closures fabricated from ASTM A 666, Type 302 or 304, stainless-steel sheet, leveled to stretcher-leveled flatness.
	1. Finish:  No. 4 bright, directional polish on exposed faces.  Exposed surfaces are protected from damage by application of strippable, temporary protective covering before shipment.

	C. Door, Panel, and Pilaster Construction:  Seamless, metal facing sheets are pressure laminated to core material.  Units have continuous, interlocking molding strip or lapped and formed edge closures.  Exposed surfaces are free of pitting, seam marks...
	1. Core Material:  Manufacturer's standard sound-deadening honeycomb of resin-impregnated kraft paper in thickness required to provide finished thickness of 1T1 inch1T for doors and panels and 1T1-1/4 inches1T for pilasters.
	2. Grab-Bar Reinforcement:  Provide concealed internal reinforcement for grab bars mounted on units.
	3. Tapping Reinforcement:  Provide concealed reinforcement for tapping (threading) at locations where machine screws are used for attaching items to units.

	D. Pilaster Shoes and Sleeves (Caps):  Stainless steel, ASTM A 666, Type 302 or 304.
	E. Brackets (Fittings):
	1. Stirrup Type:  Ear or U-brackets, chrome-plated, nonferrous, cast zinc alloy (zamac) or clear anodized aluminum.


	2.2 ACCESSORIES
	A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and accessories.
	1. Material:  Chrome-plated, nonferrous, cast zinc alloy (zamac) or clear anodized aluminum.

	B. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in manufacturer's standard finish.
	C. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-plated steel or brass, finished to match hardware, with theft-resistant-type heads.  Provide sex-type bolts for through-bolt applications.  For concea...

	2.3 FABRICATION
	A. Floor-Anchored Units:  Provide manufacturer's standard corrosion-resistant anchoring assemblies complete with threaded rods, lock washers, and leveling adjustment nuts at pilasters for structural connection to floor.  Provide shoes at pilasters to ...
	B. Doors:  Unless otherwise indicated, provide 1T30-inch-1T4T (610-mm-)4T wide in-swinging doors for standard toilet compartments and 1T36-inch-1T4T (914-mm-)4T wide out-swinging doors with a minimum 1T32-inch-1T4T (813-mm-)4T wide clear opening for c...
	1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees.
	2. Latch and Keeper:  Manufacturer's standard recessed latch unit designed for emergency access and with combination rubber-faced door strike and keeper.  Provide units that comply with accessibility requirements of authorities having jurisdiction at ...
	3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent door from hitting compartment-mounted accessories.
	4. Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors.
	5. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with accessibility requirements of authorities having jurisdiction.  Provide units on both sides of doors at compartments indicated to be accessible to people with disabil...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, level, and plumb.  Secure units in position with manufacturer's recommended anchoring devices.
	1. Maximum Clearances:
	a. Pilasters and Panels:  1T1/2 inch1T4T (13 mm)4T.
	b. Panels and Walls:  1T1 inch1T4T (25 mm)4T.

	2. Stirrup Brackets:  Secure panels to walls and to pilasters with not less than three brackets attached at midpoint and near top and bottom of panel.
	a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.



	3.2 ADJUSTING
	A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written instructions for proper operation.  Set hinges on in-swinging doors to hold doors open approximately 30 degrees from closed position when unlatched.  Set hinges...



	104433 Fire Cabinets and Extinguishers
	PART 2: PRODUCTS
	END OF SECTION

	122413 Roller Window Shades
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes roller shades and motorized shade operators.
	B. See Division 26 Sections for electrical service and connections for motorized shade operation.

	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, details of installation, operational clearances, wiring diagrams, and relationship to adjoining Work.
	1. Verify dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.

	C. Coordination Drawings:  Drawn to scale and coordinating penetrations and ceiling-mounted items.
	D. Samples:  For each exposed finish and for each color and texture required.
	E. Window Treatment Schedule:  Use same designations indicated on Drawings.
	F. Maintenance data.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. Fire-Test-Response Characteristics:  Provide products passing flame-resistance testing according to NFPA 701 by a testing agency acceptable to authorities having jurisdiction.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with WCMA A 100.1.


	PART 2 -  PRODUCTS
	2.1 ROLLER SHADES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Mecho Shade Systems Inc. Suburban/2 with Phifer SheerWeave SW2900 system or a comparable product. Submit comparable products for prior approval during bid process.
	A. Shade Band Material:  35% fiberglass, 65% vinyl on fiberglass. Openess factor 5%, UV blockage 95% (approximate); .
	1. Material Width:  must be available in 126” width to ensure a minimal amount of seams.
	2. Bottom Hem: Straight.
	3. Trim: Fabric hem pocket with RF welded seams and ends, and conceals hem weights..
	4. Material Color: Selected by Architect from manufacturers full range.

	B. Rollers:  Electrogalvanized or epoxy primed steel or extruded-aluminum tube of diameter and wall thickness required to support and fit internal components of operating system and the weight and width of shade band material without sagging; designed...
	C. Direction of Roll:  Regular, from back of roller.
	D. Mounting Brackets:  Fascia end caps, fabricated from steel finished to match fascia or headbox.
	E. Fascia:  L-shaped, formed-steel sheet or extruded aluminum; long edges returned or rolled; continuous panel concealing front and bottom of shade roller, brackets, and operating hardware and operators; removable design for access. All exposed parts ...
	F. Top/Back Cover:  L-shaped; material and finish to match fascia; combining with fascia and end caps to form a six-sided headbox enclosure sized to fit shade roller and operating hardware inside. All exposed parts to be clear silver aluminum color.
	G. Pocket-Style Headbox:  U-shaped, formed-steel sheet or extruded aluminum; long edges returned or rolled; with a bottom cover consisting of slot opening of minimum dimension to allow lowering and raising of shade and a removable or an openable, cont...
	H. Bottom Bar:  Steel or extruded aluminum with metal capped ends.  Provide exposed-to-view, external-type.
	I. Mounting:  Exposed mounting permitting easy removal and replacement without damaging roller shade or adjacent surfaces and finishes.
	J. Shade Operation:

	2.2 ROLLER SHADE FABRICATION
	A. Unit Sizes:  Obtain units fabricated in sizes to fill window and other openings as follows, measured at 1T74 deg F1T4T (23 deg C)4T:
	1. Shade Units Installed Outside Jambs:  Width and length as indicated, with terminations between shades of end-to-end installations at centerlines of mullion or other defined vertical separations between openings.

	B. Installation Brackets:  Designed for easy removal and reinstallation of shade, for supporting headbox, roller, and operating hardware and for hardware position and shade mounting method indicated.
	C. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal noncorrosive to shade hardware and adjoining construction; type designed for securing to supporting substrate; and supporting shades and accessories under condi...


	PART 3 -  EXECUTION
	3.1 ROLLER SHADE INSTALLATION
	A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions, and located so shade band is not closer than 1T2 inches1T4T (50 mm)4T to interior face of glass.  Allow clearances for window oper...
	B. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.
	C. Clean roller shade surfaces after installation, according to manufacturer's written instructions.

	3.2 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain roller shades.  Refer to Division 01 Section “Demonstration and Training."




