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SECTION 024119 - SELECTIVE DEMOLITION

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. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be reused or recycled.
B.  Related Requirements:
1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy
requirements, and phasing requirements.
1.3 DEFINITIONS
A.  Remove: Detach items from existing construction and dispose of them off-site unless indicated
to be salvaged or reinstalled.
B.  Existing to Remain: Leave existing items that are not to be removed and that are not otherwise
indicated to be salvaged or reinstalled.
1.4 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 the property of Owner.
1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
1.5 INFORMATIONAL SUBMITTALS
A.  Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property, for environmental protection, for dust control
and, for noise control. Indicate proposed locations and construction of barriers.
SELECTIVE DEMOLITION 024119 -1
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B.  Schedule of Selective Demolition Activities: Indicate the following:
1. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure Owner's on-site operations are uninterrupted.
2. Interruption of utility services. Indicate how long utility services will be interrupted.
3. Coordination for shutoff, capping, and continuation of utility services.
C.  Predemolition Photographs or Video: Show existing conditions of adjoining construction,

including finish surfaces, that might be misconstrued as damage caused by demolition
operations. Comply with Section 013233 "Photographic Documentation." Submit before Work
begins.

1.6 CLOSEOUT SUBMITTALS

A.  Inventory: Submit a list of items that have been removed and salvaged.

1.7 FIELD CONDITIONS

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

1. Before selective demolition, Owner will remove the following items:
a. <Insert items to be removed by Owner>.
B.  Notify Architect of discrepancies between existing conditions and Drawings before proceeding

with selective demolition.

C.  Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.
1. If suspected hazardous materials are encountered, do not disturb; immediately notify
Architect and Owner. Hazardous materials will be removed by Owner under a separate
contract.

D.  Historic Areas: Demolition and hauling equipment and other materials shall be of sizes that
clear surfaces within historic spaces, areas, rooms, and openings, including temporary
protection, by [12 inches] <Insert dimension> or more.

E. Storage or sale of removed items or materials on-site is not permitted.

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

SELECTIVE DEMOLITION 024119-2
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PART 2 - PRODUCTS

2.1

A.

B.

PERFORMANCE REQUIREMENTS

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

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

PART 3 - EXECUTION

3.1

32

A.

B.

C.

D.

A.

B.

EXAMINATION

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

Review Project Record Documents of existing construction or other existing condition and
hazardous material information provided by Owner. Owner does not guarantee that existing
conditions are same as those indicated in Project Record Documents.

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

Survey of Existing Conditions: Record existing conditions by use of measured drawings and
preconstruction photographs or video.

1. Comply with requirements specified in Section 013233 "Photographic Documentation."

2. Inventory and record the condition of items to be removed and salvaged. Provide
photographs or video of conditions that might be misconstrued as damage caused by
salvage operations.

3. Before selective demolition or removal of existing building elements that will be
reproduced or duplicated in final Work, make permanent record of measurements,
materials, and construction details required to make exact reproduction.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas
to be selectively demolished.

1. Arrange to shut off utilities with utility companies.

2. If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove plumbing and HVAC systems, equipment, and
components indicated on Drawings to be removed.

SELECTIVE DEMOLITION 024119-3
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a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material and leave in place.

c. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.

PROTECTION

Temporary Protection: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area and
to and from occupied portions of building.
2. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, to prevent water leakage
and damage to structure and interior areas.
3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.
Cover and protect furniture, furnishings, and equipment that have not been removed.
Comply with requirements for temporary enclosures, dust control, heating, and cooling
specified in Section 015000 "Temporary Facilities and Controls."

oos

Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as
required to preserve stability and prevent movement, settlement, or collapse of construction and
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of
construction being demolished.

1. Strengthen or add new supports when required during progress of selective demolition.

Remove temporary barricades and protections where hazards no longer exist.

SELECTIVE DEMOLITION, GENERAL

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

1. Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

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

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.
4. Do not use cutting torches until work area is cleared of flammable materials. At

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
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space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations.

5. Maintain fire watch during and for at least <Insert number> hours after flame-cutting
operations.

6. Maintain adequate ventilation when using cutting torches.

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

8. Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

9. Locate selective demolition equipment and remove debris and materials so as not to

impose excessive loads on supporting walls, floors, or framing.
10.  Dispose of demolished items and materials promptly.

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

Work in Historic Areas: Selective demolition may be performed only in areas of Project that are
not designated as historic. In historic spaces, areas, and rooms, or on historic surfaces, the terms
"demolish" or "remove" shall mean historic "removal" or "dismantling" as specified in
Section 024296 "Historic Removal and Dismantling."

Removed and Salvaged Items:

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's storage area designated by Owner.
Protect items from damage during transport and storage.

Sk w =

Removed and Reinstalled Items:

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate items after cleaning and repairing. Identify contents of containers.

Protect items from damage during transport and storage.

Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

bl e e

Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Architect, items may be removed to a suitable,
protected storage location during selective demolition and cleaned and reinstalled in their
original locations after selective demolition operations are complete.

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain
and at regular intervals using power-driven saw, and then remove concrete between saw cuts.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, and then remove masonry between saw cuts.
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Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and
remove.

Roofing: Remove no more existing roofing than what can be covered in one day by new roofing
and so that building interior remains watertight and weathertight. See “Section 074113.16
Standing Seam Metal Roofing” for new roofing requirements.

1. Remove existing roof membrane, flashings, copings, and roof accessories.

2. Remove existing roofing system down to substrate.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site

1. Do not allow demolished materials to accumulate on-site.
Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

3. Comply with requirements specified in Section 017419 "Construction Waste

Management and Disposal."”

Burning: Do not burn demolished materials.

CLEANING
Clean adjacent structures and improvements of dust, dirt, and debris caused by selective

demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

SELECTIVE DEMOLITION SCHEDULE
See drawings for items to remove, salvage and retain.

Remove: existing toilet building and associated concrete slab and foundations.

END OF SECTION 024119
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A.

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. Cast-in-place concrete, including concrete materials, mixture design, placement
procedures, and finishes.

Related Requirements:

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume;

materials subject to compliance with requirements.

Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

ACTION SUBMITTALS
Product Data: For each of the following.

Portland cement.
Fly ash.
Aggregates.
Admixtures:

Sl

a. Include limitations of use, including restrictions on cementitious materials,
supplementary cementitious materials, air entrainment, aggregates, temperature at
time of concrete placement, relative humidity at time of concrete placement, curing
conditions, and use of other admixtures.

Vapor retarders.

Floor and slab treatments.

Curing materials.

Now

o

Joint fillers.
9. Repair materials.
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B.  Design Mixtures: For each concrete mixture, include the following:

Mixture identification.

Minimum 28-day compressive strength.

Maximum w/cm.

Slump limit.

Air content.

Nominal maximum aggregate size.

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

Nk W=

1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For the following:

1. Installer: Include copies of applicable ACI certificates.
2. Ready-mixed concrete manufacturer.
3. Testing agency: Include copies of applicable ACI certificates.

B.  Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.

3. Semirigid joint filler.

4. Repair materials.

C.  Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for
production facilities and equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."

B.  Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with
ASTM C1077 and ASTM E329 for testing indicated and employing an AClI-certified Concrete
Quality Control Technical Manager.

1. Personnel performing laboratory tests shall be an AClI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician,
Grade II.

C.  Field Quality Control Testing Agency Qualifications: An independent agency,| acceptable to
authorities having jurisdiction,] qualified in accordance with ASTM C1077 and ASTM E329
for testing indicated.

CAST-IN-PLACE CONCRETE 033000 - 2
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1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing
Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification
program.

DELIVERY, STORAGE, AND HANDLING

Comply with ASTM C94/C94M and ACI 301.

FIELD CONDITIONS
Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by
frost, freezing actions, or low temperatures.

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

3. Do not use frozen materials or materials containing ice or snow.

4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing
steel.

5. 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 ACI 305.1, and as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

CONCRETE, GENERAL

ACI Publications: Comply with ACI 301lunless modified by requirements in the Contract
Documents.

CONCRETE MATERIALS
Source Limitations:

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire
Project.

2. Obtain each type or class of cementitious material of the same brand from the same
manufacturer's plant.

3. Obtain aggregate from single source.

4. Obtain each type of admixture from single source from single manufacturer.

CAST-IN-PLACE CONCRETE 033000 - 3
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Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type I, gray.
2. Fly Ash: ASTM C618, Class C or F.
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded.
Provide aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
Air-Entraining Admixture: ASTM C260/C260M.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that
do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.
Do not use calcium chloride or admixtures containing calcium chloride [in steel-reinforced
concrete].

Water-Reducing Admixture: ASTM C494/C494M, Type A.

Retarding Admixture: ASTM C494/C494M, Type B.

Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.

High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type IL

SNk L=

Water and Water Used to Make Ice: ASTM C94/C94M, potable

VAPOR RETARDERS
Sheet Vapor Retarder, Class A: ASTM E1745, Class A[, except with maximum water-vapor
permeance of] <Insert rating>; not less than 10 mils thick. Include manufacturer's

recommended adhesive or pressure-sensitive tape.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. when dry.

Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
1. Color:

a. Ambient Temperature Below 50 deg F: Black.

b. Ambient Temperature between 50 deg F and 85 deg F: Any color.

c. Ambient Temperature Above 85 deg F: White.

Water: Potable or complying with ASTM C1602/C1602M.
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RELATED MATERIALS
Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a
Type A shore durometer hardness of 80 in accordance with ASTM D2240.

Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade and
class to suit requirements, and as follows:

1. Types I and II, nonload bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor
elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as recommended

by underlayment manufacturer.
4. Compressive Strength: Not less than 4100 psi at 28 days when tested in accordance with
ASTM C109/C109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended

by topping manufacturer.
4. Compressive Strength: Not less than 5000 psi at 28 days when tested in accordance with
ASTM C109/C109M.

CONCRETE MIXTURES, GENERAL

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

1. Use a qualified testing agency for preparing and reporting proposed mixture designs,
based on laboratory trial mixtures.
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B.  Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

el NS

Fly Ash or Other Pozzolans: 25 percent by mass.

Slag Cement: 50 percent by mass.

Silica Fume: 10 percent by mass.

Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass,
with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not
exceeding 10 percent by mass.

Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or
pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by
mass.

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.

1.
2.

Use water-reducing 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.

2.8 CONCRETE MIXTURES

A.  Class A: Normal-weight concrete used for footings and grade beams.

1.

RARE

Exposure Class: ACI 318 [FO] [F1] [F2] [F3] [SO0] [S1] [S2] [S3] [WO0] [W1] [CO0] [C1]
[C2].

Minimum Compressive Strength: 4000 psi at 28 days.

Maximum w/cm: 0.50.

Slump Limit: 4 inches, plus or minus 1 inch.

Air Content:

a. Exposure Class F1: [5.0 percent, plus or minus 1.5 percent at point of delivery
for concrete containing 3/4-inch nominal maximum aggregate size] [4.5
percent, plus or minus 1.5 percent at point of delivery for concrete containing
1-inch nominal maximum aggregate size] [4.5 percent, plus or minus 1.5
percent at point of delivery for concrete containing 1-1/2-inch nominal
maximum aggregate size].

b. Exposure Classes F2 and F3: [6 percent, plus or minus 1.5 percent at point of
delivery for concrete containing 3/4-inch nominal maximum aggregate size] [6
percent, plus or minus 1.5 percent at point of delivery for concrete containing
1-inch nominal maximum aggregate size] [5.5 percent, plus or minus 1.5
percent at point of delivery for concrete containing 1-1/2-inch nominal
maximum aggregate size].

Limit water-soluble, chloride-ion content in hardened concrete to [1.00] [0.30] [0.15]
<Insert number> percent by weight of cement.

B.  Class B: Normal-weight concrete used for foundation walls.

1.

Exposure Class: ACI 318 [FO] [F1] [F2] [F3] [S0] [S1] [S2] [S3] [W0] [W1] [CO0] [C1]
[C2].
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Minimum Compressive Strength: 4000 psi at 28 days.
Maximum w/cm: 0.50.

Slump Limit: 4 inches, plus or minus 1 inch.

Air Content:

Exposure Class F1: [5.0 percent, plus or minus 1.5 percent at point of delivery
for concrete containing 3/4-inch nominal maximum aggregate size] [4.5
percent, plus or minus 1.5 percent at point of delivery for concrete containing
1-inch nominal maximum aggregate size] [4.5 percent, plus or minus 1.5
percent at point of delivery for concrete containing 1-1/2-inch nominal
maximum aggregate size].

Exposure Classes F2 and F3: [6 percent, plus or minus 1.5 percent at point of
delivery for concrete containing 3/4-inch nominal maximum aggregate size] [6
percent, plus or minus 1.5 percent at point of delivery for concrete containing
1-inch nominal maximum aggregate size] [5.5 percent, plus or minus 1.5
percent at point of delivery for concrete containing 1-1/2-inch nominal
maximum aggregate size].

Limit water-soluble, chloride-ion content in hardened concrete to [1.00] [0.30] [0.15]
<Insert number> percent by weight of cement.

Class C: Normal-weight concrete used for interior slabs-on-ground.

1. Exposure Class: ACI 318 [FO0] [SO] [S1] [S2] [S3] [W0] [W1] [CO0] [C1] [C2].

2. Minimum Compressive Strength: 4000 psi at 28 days.

3. Maximum w/cm: 0.50.

4. Minimum Cementitious Materials Content: 540 Ib/cu. yd..

5. Slump Limit: 4 inches, plus or minus 1 inch.

6. Air Content:
Do not use an air-entraining admixture or allow total air content to exceed 3
percent for concrete used in trowel-finished floors.

7. Limit water-soluble, chloride-ion content in hardened concrete to [1.00] [0.30] [0.15]

<Insert number> percent by weight of cement.
CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with
ASTM C94/C94M, and furnish batch ticket information.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance
with ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not

more than five minutes after ingredients are in mixer, before any part of batch is released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each
additional 1 cu. yd..
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Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount
of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:

1.

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

Do not proceed until unsatisfactory conditions have been corrected.

32 PREPARATION

A.  Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable
to testing agency, including the following:

1.
2.
3.

Daily access to the Work.

Incidental labor and facilities necessary to facilitate tests and inspections.

Secure space for storage, initial curing, and field curing of test samples, including source
of water and continuous electrical power at Project site during site curing period for test
samples.

Security and protection for test samples and for testing and inspection equipment at
Project site.

33 INSTALLATION OF 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.

1.

2.

Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of ANSI/AISC 303.

34 INSTALLATION OF VAPOR RETARDER

A.  Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with
ASTM E1643 and manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
2. Face laps away from exposed direction of concrete pour.
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor
retarder to concrete.
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4. Lap joints 6 inches and seal with manufacturer's recommended tape.
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing
entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
7. Protect vapor retarder during placement of reinforcement and concrete.
a. Repair damaged areas by patching with vapor retarder material, overlapping
damages area by 6 inches on all sides, and sealing to vapor retarder.
JOINTS

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

Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on
Drawings or as approved by Architect.

2. Place joints perpendicular to main reinforcement.
a. Continue reinforcement across construction joints unless otherwise indicated.

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

4. Space vertical joints in walls [as indicated on Drawings] <Insert spacing>. Unless

otherwise indicated on Drawings, locate vertical joints beside piers integral with walls,
near corners, and in concealed locations where possible.

5. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

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

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

Isolation Joints in Slabs-on-Ground: 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. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface, where joint sealants, specified in Section 079200 "Joint
Sealants," are indicated.

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

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, embedded items,
and vapor retarder is complete and that required inspections are completed.
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1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient
installation, and repair defective areas.
2. Provide continuous inspection of vapor retarder during concrete placement and make

necessary repairs to damaged areas as Work progresses.

B.  Notify Architect and testing and inspection agencies 24 hours prior to commencement of
concrete placement.

C. Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect in writing, but not to exceed the amount indicated on the concrete
delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.
D.  Before test sampling and placing concrete, water may be added at Project site, subject to

limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket.

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.

Deposit concrete to avoid segregation.

Deposit concrete in horizontal layers of depth not to exceed formwork design pressures

and in a manner to avoid inclined construction joints.

4. Consolidate placed concrete with mechanical vibrating equipment in accordance with
ACI 301.

w

a. Do not use vibrators to transport concrete inside forms.

b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly
penetrate placed layer and at least 6 inches into preceding layer.

c. Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.

d. 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.

F. 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.

Do not place concrete floors and slabs in a checkerboard sequence.

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.

Level concrete, cut high areas, and fill low areas.

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.

8. Do not further disturb slab surfaces before starting finishing operations.

D=

Nownhkw

CAST-IN-PLACE CONCRETE 033000 - 10

Copyright © 2018 by the American Institute of Architects. Warning: This ATA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



FRNSA Menasha Lock Fish Barrier Buildings
60% Progress Set

3.7 FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:

1. ACI301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing
material.

a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.

b. Remove projections larger than 1 inch.

c. Tie holes do not require patching.

d. Surface Tolerance: ACI 117 Class D.

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

2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing
material, arranged in an orderly and symmetrical manner with a minimum of seams.

a. Patch voids larger than 3/4-inch-wide or 1/2 inch deep.

b. Remove projections larger than 1/4 inch.

c. Patch tie holes.

d. Surface Tolerance: ACI 117 Class B.

e. Locations: Apply to concrete surfaces [exposed to public view,] [to receive a
rubbed finish,] [or to be covered with a coating or covering material applied
directly to concrete] <Insert locations>.

3. ACI 301 Surface Finish SF-3.0:

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.

b. Remove projections larger than 1/8 inch.

c. Patch tie holes.

d. Surface Tolerance: ACI 117 Class A.

e. Locations: Apply to concrete surfaces [exposed to public view,] [to receive a
rubbed finish,] [or to be covered with a coating or covering material applied
directly to concrete] <Insert locations>.

B.  Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings:
1. Smooth-Rubbed Finish:

a. Perform no later than one day after form removal.

b. Moisten concrete surfaces and rub with carborundum brick or another abrasive
until producing a uniform color and texture.

c. If sufficient cement paste cannot be drawn from the concrete by the rubbing
process, use a grout made from the same cementitious materials used in the in-
place concrete.

d. Maintain required patterns or variances as shown on Drawings or to match [design
reference sample] [field sample panels] [mockups].

e. Clean concrete surfaces after contiguous surfaces are completed and accessible.

f. Do not clean concrete surfaces as Work progresses.

g. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144
or ASTM C404, by volume, with sufficient water to produce a mixture with the

CAST-IN-PLACE CONCRETE 033000 - 11

Copyright © 2018 by the American Institute of Architects. Warning: This ATA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



FRNSA Menasha Lock Fish Barrier Buildings
60% Progress Set

consistency of thick paint. Add white portland cement in amounts determined by
trial patches, so color of dry grout matches adjacent surfaces.

h. Wet concrete surfaces.

i. Scrub grout into voids and remove excess grout. When grout whitens, rub surface
with clean burlap, and keep surface damp by fog spray for at least 36 hours.

J- Maintain required patterns or variances as shown on Drawings or to match [design

reference sample] [field sample panels] [mockups].

C. Related Unformed Surfaces:

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed
surfaces, strike off smooth and finish with a color and texture matching adjacent formed
surfaces.

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed

surfaces unless otherwise indicated.

3.8 FINISHING FLOORS AND SLABS

A.  Comply with ACI302.1R recommendations for screeding, restraightening, and finishing
operations for concrete surfaces. Do not wet concrete surfaces.

B. Scratch Finish:

1. While still plastic, texture concrete surface that has been screeded and bull-floated or
darbied.

2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one direction.

3. Apply scratch finish to surfaces [to receive concrete floor toppings] [to receive mortar

setting beds for bonded cementitious floor finishes] <Insert locations>.
C. Float Finish:

1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to
permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats.

2. Repeat float passes and restraightening until surface is left with a uniform, smooth,
granular texture and complies with ACI 117 tolerances for conventional concrete.
3. Apply float finish to surfaces [to receive trowel finish] [and] [to be covered with fluid-

applied or sheet waterproofing, built-up or membrane roofing, or sand-bed
terrazzo] <Insert locations>.

D. Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or
power-driven trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance.
3. Grind smooth any surface defects that would telegraph through applied coatings or floor
coverings.
4, Do not add water to concrete surface.
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5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3
percent.
6. Apply a trowel finish to surfaces [exposed to view] [or] [to be covered with resilient

flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or
another thin-film-finish coating system|] <Insert locations>.

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a
randomly trafficked floor surface:

a. Slabs on Ground:

1y

2)
3)
4)
5)

6)

Finish and measure surface so gap at any point between concrete surface
and an unleveled, freestanding, 10-ft.- long straightedge resting on two high
spots and placed anywhere on the surface does not exceed [1/4 inch] [3/16
inch] [1/8 inch] [1/8 inch1/16 inch].

Specified overall values of flatness, Fr25; and of levelness, Fi 20; with
minimum local values of flatness, Fr 17; and of levelness, Fp 15.

Specified overall values of flatness, Fr 35; and of levelness, Fi 25; with
minimum local values of flatness, Fr 24; and of levelness, Fy 17.

Specified overall values of flatness, Fr45; and of levelness, Fi 35; with
minimum local values of flatness, Fr 30; and of levelness, Fy 24.

Specified Overall Value (SOV): Fr 50 and Fi 25 with minimum local value
(MLV): Fr40 and F. 17.

Specified Overall Value (SOV): Fr 25 and Fr 20 with minimum local value
(MLV): Fr 17 and Fp 15.

b. Suspended Slabs:

1) Finish and measure surface so gap at any point between concrete surface
and an unleveled, freestanding, 10-ft.- long straightedge resting on two high
spots and placed anywhere on the surface does not exceed [1/4 inch] [3/16
inch] [1/8 inch] [1/8 inch1/16 inch].
2) Specified overall values of flatness, Fr25; and of levelness, Fi 20; with
minimum local values of flatness, Fr 17; and of levelness, F. 15.
3) Specified overall values of flatness, Fr35; and of levelness, Fi 20; with
minimum local values of flatness, Fr 24; and of levelness, Fp 15.
4) Specified overall values of flatness, Fr45; and of levelness, Fi 35; with
minimum local values of flatness, Fr 30; and of levelness, FL 24.
E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces [indicated on Drawings]

[where ceramic or quarry tile is to be installed by either thickset or thinset method]. While
concrete is still plastic, slightly scarify surface with a fine broom perpendicular to main traffic

route.

1. Coordinate required final finish with Architect before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations
indicated on Drawings.

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

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
A.  Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place
unless otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.

3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

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:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.
Construct concrete bases [4 inches] [6 inches] [8 inches] <Insert dimension> high
unless otherwise indicated on Drawings, and extend base not less than 6 inches in each
direction beyond the maximum dimensions of supported equipment unless otherwise
indicated on Drawings, or unless required for seismic anchor support.

3. Minimum Compressive Strength: [S000 psi] [4500 psi] [4000 psi] [3500 psi] [3000 psi]
<Insert value> at 28 days.

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices.

a. Use setting drawings, templates, diagrams, instructions, and directions furnished
with items to be embedded.

b. Cast anchor-bolt insert into bases.

c. Install anchor bolts to elevations required for proper attachment to supported
equipment.

D.  Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.

1. Cast-in inserts and accessories, as shown on Drawings.

2. Screed, tamp, and trowel finish concrete surfaces.

3.10 CONCRETE CURING

A.  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.

2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing
operations.
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B.  Curing Formed Surfaces: Comply with ACI 308.1 as follows:

1.

Cure formed concrete surfaces, including underside of beams, supported slabs, and other
similar surfaces.

Cure concrete containing color pigments in accordance with color pigment
manufacturer's instructions.

If forms remain during curing period, moist cure after loosening forms.

If removing forms before end of curing period, continue curing for remainder of curing
period, as follows:

a.

b.

Continuous Fogging: Maintain standing water on concrete surface until final
setting of concrete.

Continuous Sprinkling: Maintain concrete surface continuously wet.

Absorptive Cover: Pre-dampen absorptive material before application; apply
additional water to absorptive material to maintain concrete surface continuously
wet.

Water-Retention Sheeting Materials: Cover exposed concrete surfaces with
sheeting material, taping, or lapping seams.

Membrane-Forming Curing Compound: Apply uniformly in continuous operation
by power spray or roller in accordance with manufacturer's written instructions.

1) Recoat areas subject to heavy rainfall within three hours after initial
application.
2) Maintain continuity of coating and repair damage during curing period.

C.  Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

1.
2.

Begin curing immediately after finishing concrete.
Interior Concrete Floors:

a.

Floors to Receive Floor Coverings Specified in Other Sections: Contractor has
option of the following:

1) Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12-inches.
b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

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, and sealed by waterproof tape or
adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.
b) Cure for not less than seven days.
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3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:
a) Water.
b) Continuous water-fog spray.
b. Floors to Receive Curing and Sealing Compound:
1) Apply uniformly to floors and slabs indicated in a continuous operation by
power spray or roller in accordance with manufacturer's written instructions.
2) Recoat areas subjected to heavy rainfall within three hours after initial
application.
3) Repeat process 24 hours later, and apply a second coat. Maintain continuity
of coating, and repair damage during curing period.
3.11 TOLERANCES
A.  Conformto ACI 117.
3.12 JOINT FILLING
A.  Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
1. Defer joint filling until concrete has aged at least one month.
2. 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 joints clean and dry.
C.  Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints.
D.  Overfill joint, and trim joint filler flush with top of joint after hardening.
3.13 CONCRETE SURFACE REPAIRS
A.  Defective Concrete:
1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
B.  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 in any dimension to solid concrete.
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Limit cut depth to 3/4 inch.

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.

oo o

Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching.
b. Compact mortar in place and strike off slightly higher than surrounding surface.

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

C.  Repairing Unformed Surfaces:

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances
specified for each surface.

a. Correct low and high areas.

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped
template.

2. Repair finished surfaces containing surface defects, including spalls, popouts,
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

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

4. Correct localized low areas during, or immediately after, completing surface-finishing
operations by cutting out low areas and replacing with patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match
adjacent floor elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter,
by cutting out and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement
with at least a 3/4-inch clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.
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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 or less in diameter with patching mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt,
and loose particles.
b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
e. Keep patched area continuously moist for at least 72 hours.
D.  Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.
E. Repair materials and installation not specified above may be used, subject to Architect's
approval.
3.14 FIELD QUALITY CONTROL
A.  Special Inspections: Owner will engage a special inspector to perform field tests and inspections
and prepare testing and inspection reports.
B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.
1. Testing agency shall be responsible for providing curing container for composite samples
on Site and verifying that field-cured composite samples are cured in accordance with
ASTM C31/C31M.
2. Testing agency shall immediately report to Architect, Contractor, and concrete
manufacturer any failure of Work to comply with Contract Documents.
3. Testing agency shall report results of tests and inspections, in writing, to Owner,
Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests.
a. Test reports shall include reporting requirements of ASTM C31/C31M,
ASTM C39/C39M, and ACI 301, including the following as applicable to each test
and inspection:
1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians
performing inspections and testing.
4) Name of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
6) Date and time of concrete placement.
7) Location in Work of concrete represented by samples.
8) Date and time sample was obtained.
9) Truck and batch ticket numbers.
CAST-IN-PLACE CONCRETE 033000 - 18

Copyright © 2018 by the American Institute of Architects. Warning: This ATA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



FRNSA Menasha Lock Fish Barrier Buildings
60% Progress Set

10)  Design compressive strength at 28 days.

11)  Concrete mixture designation, proportions, and materials.

12)  Field test results.

13) Information on storage and curing of samples before testing, including
curing method and maximum and minimum temperatures during initial
curing period.

14)  Type of fracture and compressive break strengths at seven days and 28 days.

C.  Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size,
design air content, design slump at time of batching, and amount of water that can be added at
Project site.

D.  Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with
ASTM C 172/C 172M shall be performed in accordance with the following requirements:

1.

Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

Slump: ASTM C143/C143M:

a. 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.
b. Perform additional tests when concrete consistency appears to change.

Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 8-inch
cylinder specimens for each composite sample.

b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for
each composite sample.

Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of three laboratory-cured specimens at seven days and one set of two
specimens at 28 days.

b. 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.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures
for protecting and curing in-place concrete.

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 if specified compressive strength is 5000 psi, or no compressive
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strength test value is less than 10 percent of specified compressive strength if specified
compressive strength is greater than 5000 psi.

7. Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.
8. Correct deficiencies in the Work that test reports and inspections indicate do not comply

with the Contract Documents.

3.15 PROTECTION

A. Protect concrete surfaces as follows:

1. Prohibit vehicles from interior concrete slabs.

2. Prohibit use of pipe-cutting machinery over concrete surfaces.
3. Prohibit placement of steel items on concrete surfaces.

4. Prohibit use of acids or acidic detergents over concrete surfaces.

END OF SECTION 033000
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SECTION 042000 - UNIT MASONRY

PART 1 - GENERAL

1.1

A.

1.2

1.3

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:

Concrete masonry units.

Mortar and grout.

Steel reinforcing bars.
Masonry-joint reinforcement.
Embedded flashing.

Miscellaneous masonry accessories.
Masonry-cell fill.

NNk W

Products Installed but not Furnished under This Section:
1. Steel lintels in unit masonry.
2. Cavity wall insulation.

Related Requirements:

1. Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable
masonry anchors for connecting to structural steel frame.

2. Section 071900 "Water Repellents" for water repellents applied to unit masonry
assemblies.

3. Section 072100 "Thermal Insulation” for cavity wall insulation.

4. Section 076200 "Sheet Metal Flashing and Trim" for [ exposed] sheet metal flashing and
for furnishing manufactured reglets installed in masonry joints.

DEFINITIONS

CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For the following:
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1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
2 Stone Trim Units: Show sizes, profiles, and locations of each stone trim unit required.
3. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing
bars. Comply with ACI 315.
4. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.
C. Samples for Verification: For each type and color of the following:
1. Exposed CMUs.
2. [Pigmented] [and] [colored-aggregate] mortar. Make Samples using same sand and

mortar ingredients to be used on Project.
3. Weep holes[ and cavity vents].
4. Accessories embedded in masonry.

1.5 INFORMATIONAL SUBMITTALS

A.  Material Certificates: For each type and size of the following:

1. Masonry units.
a. Include material test reports substantiating compliance with requirements.
b. For masonry units used in structural masonry, include data and calculations

establishing average net-area compressive strength of units.

2. Integral water repellent used in CMU .
3. Cementitious materials. Include name of manufacturer, brand name, and type.
4. Mortar admixtures.
5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
6. Grout mixes. Include description of type and proportions of ingredients.
7. Reinforcing bars.
8. Joint reinforcement.
9. Anchors, ties, and metal accessories.
B.  Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.
1. Include test reports for mortar mixes required to comply with property specification. Test

according to ASTM C109/C109M for compressive strength, ASTM C1506 for water
retention, and ASTM C91/C91M for air content.

2. Include test reports, according to ASTM C1019, for grout mixes required to comply with
compressive strength requirement.

C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and
mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined according to
TMS 602/ACI 530.1/ASCE 6.

D. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.
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1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Qualified according to ASTM C1093 for testing indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units
become wet, do not install until they are dry.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

D.  Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry
mortar mix in delivery containers on elevated platforms in a dry location or in covered
weatherproof dispensing silos.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.
1.8 FIELD CONDITIONS
A.  Protection of Masonry: During construction, cover tops of walls, projections, and sills with

waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely
in place.
B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least

three days after building masonry walls or columns.

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from

splashing mortar and dirt onto completed masonry.

D.  Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
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or by freezing conditions. Comply with cold-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40
deg F and higher and will remain so until masonry has dried, but not less than seven days
after completing cleaning.

Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from single source
from single manufacturer for each product required.

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from single manufacturer for each cementitious
component and from single source or producer for each aggregate.

2.2 PERFORMANCE REQUIREMENTS

A.  Provide structural unit masonry that develops indicated net-area compressive strengths at 28

days.
1. Determine net-area compressive strength of masonry from average net-area compressive
strengths of masonry units and mortar types (unit-strength method) according to
TMS 602/ACI 530.1/ASCE 6.
23 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by
requirements in the Contract Documents.

B.  Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such
defects are exposed in the completed Work.

24 CONCRETE MASONRY UNITS

A.  Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces
of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.
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2. Provide [square-edged] [bullnose] units for outside corners unless otherwise indicated.

Integral Water Repellent: Provide units made with integral water repellent [for exposed units]
[and] [where indicated].

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does
not reduce flexural bond strength. Units made with integral water repellent, when tested
according to ASTM E514/E514M as a wall assembly made with mortar containing
integral water-repellent manufacturer's mortar additive, with test period extended to 24
hours, shall show no visible water or leaks on the back of test specimen.

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

Insulated CMUs: Where indicated, units shall contain rigid, specially shaped, molded-
polystyrene insulation units complying with ASTM C578, Type I, designed for installing in
cores of masonry units.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

CMUs: ASTM C90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 2150 psi.

2. Density Classification: Normal weight.

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.

4. Exposed Faces: Provide color and texture matching the range represented by Architect's
sample.

MASONRY LINTELS

General: Provide one of the following:

Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars
placed as indicated and filled with coarse grout. Cure precast lintels before handling and
installing. Temporarily support built-in-place lintels until cured.

MORTAR AND GROUT MATERIALS

Portland Cement: ASTM C150/C150M, Type I or II, except Type IIl may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
indicated.

1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114.

Hydrated Lime: ASTM C207, Type S.

UNIT MASONRY 042000 - 5

Copyright © 2018 by the American Institute of Architects. Warning: This ATA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



FRNSA Menasha Lock Fish Barrier Buildings
60% Progress Set

C.  Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

D.  Masonry Cement: ASTM C91/C91M.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

E. Mortar Cement: ASTM C1329/C1329M.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

F. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of
satisfactory performance in masonry mortar.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

G.  Colored Cement Products: Packaged blend made from [portland cement and hydrated lime]
[or] [masonry cement] and mortar pigments, all complying with specified requirements, and
containing no other ingredients.

1. Colored Portland Cement-Lime Mix:

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

2. Colored Masonry Cement:

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

3. Formulate blend as required to produce color indicated or, if not indicated, as selected
from manufacturer's standard colors.

Pigments shall not exceed 10 percent of portland cement by weight.

Pigments shall not exceed 5 percent of [masonry cement] [or] [mortar cement] by
weight.

oA

H.  Aggregate for Mortar: ASTM C144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.
2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the

No. 16 sieve.
3. White-Mortar Aggregates: Natural white sand or crushed white stone.
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce

required mortar color.
L. Aggregate for Grout: ASTM C404.

. Epoxy Pointing Mortar: ASTM C395, epoxy-resin-based material formulated for use as
pointing mortar for glazed or pre-faced masonry units (and approved for such use by
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manufacturer of units); in color indicated or, if not otherwise indicated, as selected by Architect
from manufacturer's colors.

Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of

composition indicated.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with
CMUs containing integral water repellent from same manufacturer.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Water: Potable.

REINFORCEMENT

Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60.
Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel

wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Masonry-Joint Reinforcement, General: ASTM A951/A951M.

Interior Walls: Hot-dip galvanized carbon steel.

Exterior Walls: Hot-dip galvanized carbon steel.

Wire Size for Side Rods: [0.148-inch] [0.187-inch] diameter.

Wire Size for Cross Rods: [0.148-inch] [0.187-inch] diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.
Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

SNk L=

Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair of side
rods.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal
Manual" and as follows:

1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016 inch thick.
2. Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12
feet. Provide splice plates at joints of formed, smooth metal flashing.
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3. Fabricate through-wall metal flashing embedded in masonry from stainless steel, with
ribs at 3-inch intervals along length of flashing to provide an integral mortar bond.

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

4. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated
to receive counterflashing.
5. Fabricate through-wall flashing with drip edge [where] [unless otherwise] indicated.

Fabricate by extending flashing 1/2 inch out from wall, with outer edge bent down 30
degrees[ and hemmed].

6. Fabricate through-wall flashing with sealant stop [where] [unless otherwise] indicated.
Fabricate by bending metal back on itself 3/4 inch at exterior face of wall and down into
joint 1/4 inch to form a stop for retaining sealant backer rod.

7. Fabricate metal [drip edges] [and] [sealant stops] for ribbed metal flashing from plain
metal flashing of same metal as ribbed flashing and extending at least 3 inches into wall
with hemmed inner edge to receive ribbed flashing and form a hooked seam. Form hem
on upper surface of metal so that completed seam sheds water.

8. Fabricate metal drip edges from stainless steel. Extend at least 3 inches into wall and 1/2
inch out from wall, with outer edge bent down 30 degrees[ and hemmed].
9. Fabricate metal sealant stops from stainless steel. Extend at least 3 inches into wall and

out to exterior face of wall. At exterior face of wall, bend metal back on itself for 3/4 inch
and down into joint 1/4 inch to form a stop for retaining sealant backer rod.
10.  Fabricate metal expansion-joint strips from [stainless steel] [copper] to shapes indicated.
11.  Solder metal items at corners.

B.  Flexible Flashing: Use the following unless otherwise indicated:

1. EPDM Flashing: Sheet flashing product made from ethylene-propylene-diene terpolymer,
complying with ASTM D4637/D4637M, 0.040 inch thick.

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

C.  Application: Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.
Where flashing is indicated to be turned down at or beyond the wall face, use metal
flashing.

3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal

flashing [with a drip edge] [with a sealant stop] [or flexible flashing with a metal
drip edge] [or elastomeric thermoplastic flashing with a drip edge] [or flexible
flashing with a metal sealant stop].

4. Where flashing is fully concealed, use [metal flashing] [or] [flexible flashing].

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

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
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Solder and Sealants for Sheet Metal Flashings:[ As specified in Section 076200 ''Sheet Metal
Flashing and Trim."]

1. Solder for Stainless Steel: ASTM B32, [Grade Sn60] [Grade Sn96], with acid flux of
type recommended by stainless steel sheet manufacturer.

2. Solder for Copper: ASTM B32, [Grade Sn50] [with maximum lead content of 0.2
percent].

3. Elastomeric Sealant: ASTM C920, chemically curing [urethane] [polysulfide] [silicone]
sealant; of type, grade, class, and use classifications required to seal joints in sheet metal
flashing and remain watertight.

Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products
or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.

Termination Bars for Flexible Flashing: [Aluminum] [Stainless steel] bars [0.075 inch by 1
inch] [1/8 inch by 1 inch].

Termination Bars for Flexible Flashing: Stainless steel sheet 0.019 inch by 1-1/2 inches with a
3/8 inch sealant flange at top.

Termination Bars for Flexible Flashing: Aluminum sheet 0.064 inch by 1-1/2 inches with a 3/8-
inch sealant flange at top.

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from [neoprene]
[urethane] [or] [PVC].

Preformed Control-Joint Gaskets: Made from [styrene-butadiene-rubber compound,
complying with ASTM D2000, Designation M2AA-805] [or] [PVC, complying with
ASTM D2287, Type PVC-65406] and designed to fit standard sash block and to maintain
lateral stability in masonry wall; size and configuration as indicated.

Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I
(No. 15 asphalt felt).

Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade
within the wall cavity.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2. Configuration: Provide one of the following:

a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7
inches deep that prevent clogging with mortar droppings.

b. Strips, not less than [3/4 inch] [1-1/2 inches] thick and 10 inches high, with
dimpled surface designed to catch mortar droppings and prevent weep holes from
clogging with mortar.

c. Sheets or strips, full depth of cavity and installed to full height of cavity.
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d. Sheets or strips not less than [3/4 inch] [1 inch] <Insert thickness> thick and
installed to full height of cavity, with additional strips 4 inches high at weep holes
and thick enough to fill entire depth of cavity and prevent weep holes from
clogging with mortar.

2.10 MASONRY-CELL FILL

A.  Loose-Fill Insulation: Perlite complying with ASTM C549, Type II (surface treated for water
repellency and limited moisture absorption) or Type IV (surface treated for water repellency
and to limit dust generation).

B.  Lightweight-Aggregate Fill: ASTM C331/C331M.

2.11 MASONRY CLEANERS

A.  Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by
cleaner manufacturer and manufacturer of masonry units being cleaned.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2.12 MORTAR AND GROUT MIXES

A.  General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.

2. Use [portland cement-lime] [masonry cement] [or] [mortar cement] mortar unless
otherwise indicated.

3. For exterior masonry, use [portland cement-lime] [masonry cement] [or] [mortar
cement] mortar.

4. For reinforced masonry, use [portland cement-lime] [masonry cement] [or] [mortar
cement] mortar.

5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

B.  Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

C.  Mortar for Unit Masonry: Comply with ASTM C270, [Proportion] [Property] Specification.
Provide the following types of mortar for applications stated unless another type is indicated[ or
needed to provide required compressive strength of masonry].

1. For masonry below grade or in contact with earth, use Type M.
2. For reinforced masonry, use [Type M] [Type S] [Type N].
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For mortar parge coats, use [Type S] [or] [Type N].

4. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for
interior load-bearing walls; for interior nonload-bearing partitions; and for other
applications where another type is not indicated, use Type N.

5. For interior nonload-bearing partitions, Type O may be used instead of Type N.

Grout for Unit Masonry: Comply with ASTM C476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour
height.

2. Proportion grout in accordance with ASTM C476, [Table 1] [or] [paragraph 4.2.2 for
specified 28-day compressive strength indicated, but not less than 2000 psi].

3. Provide grout with a slump of [8 to 11 inches] [10 to 11 inches] as measured according
to ASTM C143/C143M.

Epoxy Pointing Mortar: Mix epoxy pointing mortar to comply with mortar manufacturer's
written instructions.

1. Application: Use epoxy pointing mortar for exposed mortar joints with the following
units:

a. Pre-faced CMUs.
b. Glazed brick.
c. Glazed structural clay facing tile.

PART 3 - EXECUTION

3.1

A.

B.

C.

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of the Work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

4. Verify that substrates are free of substances that impair mortar bond.

Before installation, examine rough-in and built-in construction for piping systems to verify
actual locations of piping connections.

Proceed with installation only after unsatisfactory conditions have been corrected.
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32 INSTALLATION, GENERAL

A.  Thickness: Build cavity and composite walls and other masonry construction to full thickness
shown. Build single-wythe walls to actual widths of masonry units, using units of widths

indicated.
B.  Build chases and recesses to accommodate items specified in this and other Sections.
C.  Leave openings for equipment to be installed before completing masonry. After installing

equipment, complete masonry to match construction immediately adjacent to opening.

D.  Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures. Mix units from several pallets or cubes as they are placed.

33 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or
minus 1/4 inch.

2. For location of elements in plan, do not vary from that indicated by more than plus or
minus 1/2 inch.

3. For location of elements in elevation, do not vary from that indicated by more than plus

or minus 1/4 inch in a story height or 1/2 inch total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4
inch in 10 feet, or 1/2-inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet,
3/8 inch in 20 feet, or 1/2-inch maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet,
1/4 inch in 20 feet, or 1/2-inch maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8
inch in 20 feet, or 1/2-inch maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet or 1/2-inch maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more

than 1/16 inch except due to warpage of masonry units within tolerances specified for
warpage of units.

C. Joints:

UNIT MASONRY 042000 - 12

Copyright © 2018 by the American Institute of Architects. Warning: This ATA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



34

FRNSA Menasha Lock Fish Barrier Buildings

60% Progress Set

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch,
with a maximum thickness limited to 1/2 inch.

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/8 inch.

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8
inch or minus 1/4 inch.

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch.[ Do not vary from adjacent bed-joint and head-joint thicknesses by more
than 1/8 inch.]

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line

by more than 1/16 inch from one masonry unit to the next.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at
corners or jambs.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than [2 inches] [4 inches]. Bond and interlock each course of each wythe at corners. Do not use
units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by stepping back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

Built-in Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.

Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and
similar items unless otherwise indicated.

Build nonload-bearing interior partitions full height of story to underside of solid floor or roof
structure above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure
above.
2. Fasten partition top anchors to structure above and build into top of partition. Grout cells

of CMUs solidly around plastic tubes of anchors and push tubes down into grout to
provide 1/2-inch clearance between end of anchor rod and end of tube. Space anchors [48
inches] <Insert spacing> o.c. unless otherwise indicated.
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3. Wedge nonload-bearing partitions against structure above with small pieces of tile, slate,
or metal. Fill joint with mortar after dead-load deflection of structure above approaches
final position.

4. At fire-rated partitions, treat joint between top of partition and underside of structure
above to comply with Section 078443 "Joint Firestopping."

MORTAR BEDDING AND JOINTING

Lay CMUs as follows:

1. Bed face shells in mortar and make head joints of depth equal to bed joints.

2. Bed webs in mortar in all courses of piers, columns, and pilasters.

3. Bed webs in mortar in grouted masonry, including starting course on footings.

4. Fully bed entire units, including areas under cells, at starting course on footings where

cells are not grouted.
5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed
anchors and ties in mortar.

Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head
joints.

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than
paint) unless otherwise indicated.

Cut joints flush where indicated to receive [waterproofing] [cavity wall insulation] [air
barriers] unless otherwise indicated.

MASONRY-CELL FILL

Pour [loose-fill insulation] [lightweight-aggregate fill] into cavities to fill void spaces.
Maintain inspection ports to show presence of fill at extremities of each pour area. Close the
ports after filling has been confirmed. Limit the fall of fill to one story high, but not more than

20 feet.

Install molded-polystyrene insulation units into masonry unit cells before laying units.

MASONRY-JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space reinforcement not more than 16 inches o.c.
2. Provide reinforcement not more than 8 inches above and below wall openings and
extending 12 inches beyond openings in addition to continuous reinforcement.
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Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
Provide continuity at wall intersections by using prefabricated T-shaped units.

Provide continuity at corners by using prefabricated L-shaped units.

CONTROL AND EXPANSION JOINTS

General: Install control- and expansion-joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement.

Form control joints in concrete masonry [as follows] [using one of the following methods]:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.
Fill resultant core with grout, and rake out joints in exposed faces for application of
sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.

3. Install interlocking units designed for control joints. Install bond-breaker strips at joint.
Keep head joints free and clear of mortar, or rake out joint for application of sealant.

4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry
is complete for application of sealant.

LINTELS
Install steel lintels where indicated.

Provide masonry lintels where shown and where openings of more than 12 inches for brick-size
units and 24 inches for block-size units are shown without structural steel or other supporting
lintels.

Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

FLASHING, WEEP HOLES, AND CAVITY VENTS

General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.

Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape[ as recommended by flashing
manufacturer].

2. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each
end. At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches
to form end dams.
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3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2
inches or as recommended by flashing manufacturer, and seal lap with elastomeric
sealant complying with requirements in Section 079200 "Joint Sealants" for application
indicated.

4. Install metal [drip edges] [and] [sealant stops] with ribbed sheet metal flashing by
interlocking hemmed edges to form hooked seam. Seal seam with elastomeric sealant
complying with requirements in Section 079200 "Joint Sealants" for application
indicated.

5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of
metal drip edge.

Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to
comply with manufacturer's written instructions. Install CMU cell pans with upturned edges
located below face shells and webs of CMUs above and with weep spouts aligned with face of
wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU
webs and extend from face shell to face shell.

Install reglets and nailers for flashing and other related construction where they are shown to be
built into masonry.

Place pea gravel in cavities as soon as practical to a height equal to height of first course above
top of flashing, but not less than 2 inches, to maintain drainage.

1. Fill cavities full height by placing pea gravel in cavities as masonry is laid, so that at any
point, masonry does not extend more than 24 inches above top of pea gravel.

Place cavity drainage material in [cavities] [airspace behind veneers] to comply with
configuration requirements for cavity drainage material in "Miscellaneous Masonry
Accessories" Article.

Install cavity vents in head joints in exterior wythes at spacing indicated. Use [specified
weep/cavity vent products] [or] [open-head joints] to form cavity vents.

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install
through-wall flashing and weep holes above horizontal blocking.

REINFORCED UNIT MASONRY

Temporary Formwork and Shores: Construct formwork and shores as needed to support
reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace,
tie, and support forms to maintain position and shape during construction and curing of
reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and that of other loads that may be placed on them
during construction.
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B.  Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.

C.  Grouting: Do not place grout until entire height of masonry to be grouted has attained enough
strength to resist grout pressure.

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.

3.12 FIELD QUALITY CONTROL

A.  Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for
compressive strength.

B.  Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to
ASTM C780.

C.  Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.

D.  Prism Test: For each type of construction provided, according to ASTM C1314 at [7 days and
at 128 days.

3.13 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

B.  Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

C.  In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar
fins and smears before tooling joints.

D.  Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

4. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.
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3.14 MASONRY WASTE DISPOSAL

A.  Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

END OF SECTION 042000
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SECTION 061000 - ROUGH CARPENTRY
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. Framing with dimension lumber.
2. Wood blocking, cants, and nailers.
3. Wood furring.
4. Plywood backing panels.

Related Requirements:

1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment.

2. Section 061753 "Shop-Fabricated Wood Trusses" for wood trusses made from dimension
lumber.

1.3 DEFINITIONS

A.  Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.

B.  Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal
size in least dimension.

C.  Exposed Framing: Framing not concealed by other construction.

1.4 ACTION 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 wood-preservative treatment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements. Indicate
type of preservative used and net amount of preservative retained.

2. For products receiving a waterborne treatment, include statement that moisture content of
treated materials was reduced to levels specified before shipment to Project site.
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INFORMATIONAL SUBMITTALS
Material Certificates: For dimension lumber specified to comply with minimum allowable unit
stresses. Indicate species and grade selected for each use and design values approved by the

ALSC Board of Review.

Evaluation Reports: For the following, from ICC-ES:

1. Wood-preservative-treated wood.
2. Power-driven fasteners.
3. Post-installed anchors.

DELIVERY, STORAGE, AND HANDLING

Stack wood products flat with spacers beneath and between each bundle to provide air
circulation. Protect wood products from weather by covering with waterproof sheeting, securely
anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL
A.  Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC
Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to
inspect and grade lumber under the rules indicated.
1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Dress lumber, S4S, unless otherwise indicated.
B.  Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated.
2.2 WOOD-PRESERVATIVE-TREATED LUMBER
A.  Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC2.
1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no
arsenic or chromium. Do not use inorganic boron (SBX) for sill plates.
B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use
material that is warped or that does not comply with requirements for untreated material.
C.  Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board
of Review.
D.  Application: Treat items indicated on Drawings, and the following:
ROUGH CARPENTRY 061000 - 2
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1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, and waterproofing.
2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with
masonry or concrete.
3. Wood floor plates that are installed over concrete slabs-on-grade.

DIMENSION LUMBER FRAMING
Load-Bearing Partitions: No. 2 grade.

1. Application: Exterior walls and interior load-bearing partitions.
2. Species:

a. Southern pine; SPIB.

b. Spruce-pine-fir; NLGA.

C. Douglas fir-larch (north); NLGA.

Ceiling Joists: Construction or No. 2 grade.
1. Species:

a. Southern pine; SPIB.

b. Douglas fir-larch (north); NLGA.

c. Spruce-pine-fir; NLGA.
Joists, Rafters, and Other Framing Not Listed Above: No. 1 grade.
1. Species:

a. Spruce-pine-fir; NLGA.

b. Douglas fir-larch (north); NLGA.
MISCELLANEOUS LUMBER

General: Provide miscellaneous lumber indicated and lumber for support or attachment of other
construction, including the following:

1. Blocking.

2. Nailers.

3. Rooftop equipment bases and support curbs.
4. Cants.

5. Furring.

6. Grounds.

Dimension Lumber Items: Construction or No. 2 grade lumber of the following species:

1. Hem-fir (north); NLGA.
2. Spruce-pine-fir; NLGA.

Concealed Boards: 19 percent maximum moisture content andthe following species and grades:

1. Mixed southern pine or southern pine; No. 3 grade; SPIB.
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2. Northern species; No. 3 Common grade; NLGA.

For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber
of any species may be used provided that it is cut and selected to eliminate defects that will
interfere with its attachment and purpose.

For blocking and nailers used for attachment of other construction, select and cut lumber to
eliminate knots and other defects that will interfere with attachment of other work.

For furring strips for installing plywood or hardboard paneling, select boards with no knots
capable of producing bent-over nails and damage to paneling.

PLYWOOD BACKING PANELS

Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, in thickness indicated or, if not
indicated, not less than 1/2-inch nominal thickness.

FASTENERS

General: Fasteners shall be of size and type indicated and shall comply with requirements
specified in this article for material and manufacture.

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating
complying with ASTM A153/A153M of Type 304 stainless steel.

Nails, Brads, and Staples: ASTM F1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.

Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities

having jurisdiction, based on ICC-ES ACO1, ICC-ES AC58, ICC-ES AC193 or ICC-ES AC308

as appropriate for the substrate.

1. Material: Stainless steel with bolts and nuts complying with ASTM F593 and
ASTM F594, Alloy Group 1 or 2.

MISCELLANEOUS MATERIALS

Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's
standard widths to suit width of sill members indicated.

Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, [butyl
rubber] [or] [rubberized-asphalt] compound, bonded to a high-density polyethylene film,
aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025
inch.
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Adhesives for Gluing Furring to Concrete or Masonry: Formulation complying with
ASTM D3498 that is approved for use indicated by adhesive manufacturer.

Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-iodo-2-
propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active
ingredient.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A.  Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame
Construction," unless otherwise indicated.

B.  Framing with Engineered Wood Products: Install engineered wood products to comply with
manufacturer's written instructions.

C.  Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and
fitted. Fit rough carpentry accurately to other construction. Locate furring, nailers, blocking,and
similar supports to comply with requirements for attaching other construction.

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities
requiring backing panels.

E. Install shear wall panels to comply with manufacturer's written instructions.

F. Install metal framing anchors to comply with manufacturer's written instructions. Install
fasteners through each fastener hole.

G.  Install sill sealer gasket to form continuous seal between sill plates and foundation walls.

H. Do not splice structural members between supports unless otherwise indicated.

L Provide blocking and framing as indicated and as required to support facing materials, fixtures,
specialty items, and trim.

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where
framing or blocking does not provide a surface for fastening edges of panels. Space clips
not more than 16 inches o.c.

I Sort and select lumber so that natural characteristics do not interfere with installation or with
fastening other materials to lumber. Do not use materials with defects that interfere with
function of member or pieces that are too small to use with minimum number of joints or
optimum joint arrangement.

K.  Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated
lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.
ROUGH CARPENTRY 061000 - 5

Copyright © 2018 by the American Institute of Architects. Warning: This ATA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



32

33

34

FRNSA Menasha Lock Fish Barrier Buildings
60% Progress Set

2. Use copper naphthenate for items not continuously protected from liquid water.

Where wood-preservative-treated lumber is installed adjacent to metal decking, install
continuous flexible flashing separator between wood and metal decking.

Securely attach rough carpentry work to substrate by anchoring and fastening as indicated,
complying with the following:

1. Table 2304.9.1, "Fastening Schedule,” in ICC's International Building Code (IBC).
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.

3. ICC-ES evaluation report for fastener.

Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully
penetrate members where opposite side will be exposed to view or will receive finish materials.
Make tight connections between members. Install fasteners without splitting wood. Drive nails
snug but do not countersink nail heads unless otherwise indicated.

INSTALLATION OF WOOD BLOCKING AND NAILERS

Install where indicated and where required for attaching other work. Form to shapes indicated
and cut as required for true line and level of attached work. Coordinate locations with other
work involved.

Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces
unless otherwise indicated.

INSTALLATION OF WOOD FURRING

Install level and plumb with closure strips at edges and openings. Shim with wood as required
for tolerance of finish work.

Furring to Receive Plywood or Hardboard Paneling: Install 1-by-3-inch nominal-size furring
horizontally and vertically at 24 inches o.c.

Furring to Receive Gypsum Board: Install 1-by-2-inch nominal-size furring vertically at 16
inches o.c.
INSTALLATION OF CEILING JOIST AND RAFTER FRAMING

Ceiling Joists: Install with crown edge up and complying with requirements specified above for
floor joists. Face nail to ends of parallel rafters.

1. Where ceiling joists are at right angles to rafters, provide additional short joists parallel to
rafters from wall plate to first joist; nail to ends of rafters and to top plate, and nail to first
joist or anchor with framing anchors or metal straps. Provide 1-by-8-inch nominal-size or
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2-by-4-inch nominal-size stringers spaced 48 inches o.c. crosswise over main ceiling
joists.

B.  Rafters: Notch to fit exterior wall plates and use metal framing anchors. Double rafters to form
headers and trimmers at openings in roof framing, if any, and support with metal hangers.
Where rafters abut at ridge, place directly opposite each other and nail to ridge member or use
metal ridge hangers.

1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of same
thickness as regular rafters and 2 inches deeper. Bevel ends of jack rafters for full bearing
against valley rafters.

2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as
regular rafters and 2 inches deeper. Bevel ends of jack rafters for full bearing against hip
rafter.

C.  Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions if
any.

35 PROTECTION

A.  Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet
enough that moisture content exceeds that specified, apply EPA-registered borate treatment.
Apply borate solution by spraying to comply with EPA-registered label.

END OF SECTION 061000
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SECTION 061600 - SHEATHING
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 sheathing.
2. Composite nail base insulated roof sheathing.
3. Subflooring.
4. Underlayment.
5. Sheathing joint and penetration treatment.

B.  Related Requirements:
1. Section 061000 "Rough Carpentry" for plywood backing panels.
2. Section 072500 "Weather Barriers" for water-resistive barrier applied over wall
sheathing.

1.3 ACTION 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 wood-preservative treatment from chemical treatment manufacturer and
certification by treating plant that treated plywood complies with requirements. Indicate
type of preservative used and net amount of preservative retained.

2. For products receiving waterborne treatment, include statement that moisture content of
treated materials was reduced to levels specified before shipment to Project site.

1.4 INFORMATIONAL SUBMITTALS
A.  Evaluation Reports: For the following, from ICC-ES:

1. Wood-preservative-treated plywood.

B.  Field quality-control reports.
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DELIVERY, STORAGE, AND HANDLING
Stack panels flat with spacers beneath and between each bundle to provide air circulation.

Protect sheathing from weather by covering with waterproof sheeting, securely anchored.
Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PANEL PRODUCTS
A.  Thickness: As needed to comply with requirements specified, but not less than thickness
indicated.
B.  Factory mark panels to indicate compliance with applicable standard.
2.2 PRESERVATIVE-TREATED PLYWOOD
A.  Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC2.
1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no
arsenic or chromium.
B.  Mark plywood with appropriate classification marking of an inspection agency acceptable to
authorities having jurisdiction.
C.  Application: Treat all plywood unless otherwise indicated.
2.3 WALL SHEATHING
A. Plywood Sheathing: [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural I]
[Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.
1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16].
2. Nominal Thickness: Not less than [11/32 inch] [3/8 inch] [1/2 inch].
B. Oriented-Strand-Board Sheathing: DOC PS 2, [Exposure 1, Structural I] [Exposure 1]
sheathing.
1. Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16].
2. Nominal Thickness: Not less than [5/16 inch] [3/8 inch] [1/2 inch].
2.4 ROOF SHEATHING
A.  Plywood Sheathing: [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural I]
[Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.
1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16] [40/20] [48/24].
SHEATHING 061600 - 2
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2. Nominal Thickness: Not less than [15/32 inch] [1/2 inch].

COMPOSITE NAIL BASE INSULATED ROOF SHEATHING

Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing: ASTM C1289, Type V
with DOC PS 2, Exposure 1 oriented strand board on one face.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
Polyisocyanurate-Foam Thickness: [1 inch] [1-1/2 inches] [2 inches] [2-1/2 inches] [3
inches] [3-1/2 inches] [4 inches].

3. Oriented-Strand-Board Nominal Thickness: [7/16 inch] [5/8 inch].

Vented, Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing: ASTM C1289,
Type II, Class 1, with DOC PS 2, Exposure 1 oriented strand board adhered to spacers on one
face.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

2. Polyisocyanurate-Foam Thickness: [1 inch] [1-1/2 inches] [2 inches] [2-1/2 inches] [3
inches] [3-1/2 inches] [4 inches].

3. Oriented-Strand-Board Nominal Thickness: [7/16 inch] [5/8 inch].

4. Spacers: Wood furring strips or blocks not less than 3/4 inch thick and spaced not more
than [12 inches] [16 inches] [24 inches] o.c.

FASTENERS

General: Provide fasteners of size and type indicated that comply with requirements specified in
this article for material and manufacture.

1. For roof sheathing, provide fasteners [with hot-dip zinc coating complying with
ASTM A153/A153M] [of Type 304 stainless steel].
2. For roof sheathing, provide fasteners with organic-polymer or other corrosion-protective

coating having a salt-spray resistance of more than 800 hours according to ASTM B117.
Nails, Brads, and Staples: ASTM F1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.

Screws for Fastening Sheathing to Wood Framing: ASTM C1002.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL
A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces
do not span between fewer than three support members.
SHEATHING 061600 - 3
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Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting
construction unless otherwise indicated.

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

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code.
Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2),
"Alternate Attachments," in the ICC's International Residential Code for One- and Two-
Family Dwellings.

3. ICC-ES evaluation report for fastener.

Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully
penetrate members where opposite side will be exposed to view or will receive finish materials.
Make tight connections. Install fasteners without splitting wood.

Coordinate roof sheathing installation with flashing and joint-sealant installation so these
materials are installed in sequence and manner that prevent exterior moisture from passing
through completed assembly.

Coordinate sheathing installation with installation of materials installed over sheathing so
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is
forecast.

WOOD STRUCTURAL PANEL INSTALLATION

General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood
Construction Guide," for types of structural-use panels and applications indicated.

Fastening Methods: Fasten panels as indicated below:

1. Wall and Roof Sheathing:

a. Nail to wood framing.[ Apply a continuous bead of glue to framing members
at edges of wall sheathing panels.]
b. Screw to cold-formed metal framing.
c. Space panels 1/8 inch apart at edges and ends.
END OF SECTION 061600
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SECTION 074113.16 - STANDING-SEAM METAL ROOF PANELS

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. Standing-seam metal roof panels.
B. Related Sections:

1. Section 074293 "Soffit Panels" for metal panels used in horizontal soffit applications.

2. Section 077253 "Snow Guards" for prefabricated devices designed to hold snow on the
roof surface, allowing it to melt and drain off slowly.

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components

and profiles, and finishes for each type of panel and accessory.
B. Shop Drawings:

1. Include fabrication and installation layouts of metal panels; details of edge conditions,
joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures,
and accessories; and special details.

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not
less than 1-1/2 inches per 12 inches.

C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied color
finishes.

1. Include similar Samples of trim and accessories involving color selection.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B.  Product Test Reports: For each product, for tests performed by a qualified testing agency.
STANDING-SEAM METAL ROOF PANELS 074113.16 - 1
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Sample Warranties: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For metal panels to include in maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.

UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment
capable of producing metal panels warranted by manufacturer to be the same as factory-formed
products. Maintain UL certification of portable roll-forming equipment for duration of work.

DELIVERY, STORAGE, AND HANDLING

Deliver components, metal panels, and other manufactured items so as not to be damaged or
deformed. Package metal panels for protection during transportation and handling.

Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and
surface damage.

Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of
water. Do not store metal panels in contact with other materials that might cause staining,
denting, or other surface damage.

Retain strippable protective covering on metal panels during installation.

Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface.

FIELD CONDITIONS
Weather Limitations: Proceed with installation only when existing and forecasted weather

conditions permit assembly of metal panels to be performed according to manufacturers' written
instructions and warranty requirements.

COORDINATION

Coordinate metal panel installation with rain drainage work, flashing, trim, construction of
soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

STANDING-SEAM METAL ROOF PANELS 074113.16 - 2
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WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace components of metal panel systems that fail in materials or workmanship within
specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including rupturing, cracking, or puncturing.

b. Deterioration of metals and other materials beyond normal weathering.
2. Warranty Period: Two years from date of Substantial Completion.

Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer
agrees to repair finish or replace metal panels that show evidence of deterioration of factory-
applied finishes within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Energy Performance: Provide roof panels that are listed on the EPA/DOE's ENERGY STAR
"Roof Product List" for [low] [steep]-slope roof products.
B.  Energy Performance: Provide roof panels according to one of the following when tested
according to CRRC-1:
1. Three-year, aged solar reflectance of not less than [0.55] <Insert value> and emissivity
of not less than [0.75] <Insert value>.
2. Three-year, aged Solar Reflectance Index of not less than [64] <Insert value> when
calculated according to ASTM E1980.
C. Structural Performance: Provide metal panel systems capable of withstanding the effects of the
following loads, based on testing according to ASTM E1592:
1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/240 of the span.
D.  Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to
ASTM E1680[ or ASTM E283] at the following test-pressure difference:
STANDING-SEAM METAL ROOF PANELS 074113.16 -3
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1. Test-Pressure Difference: [1.57 Ibf/sq. ft.] [6.24 1bf/sq. ft.].

E.  Water Penetration under Static Pressure: No water penetration when tested according to
ASTM E1646[ or ASTM E331] at the following test-pressure difference:

1. Test-Pressure Difference: [2.86 Ibf/sq. ft.] [6.24 1bf/sq. ft.].
F. Hydrostatic-Head Resistance: No water penetration when tested according to ASTM E2140.

G.  Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for
wind-uplift-resistance class indicated.

1. Uplift Rating: [UL 30] [UL 60] [UL 90].

H. FM Global Listing: Provide metal roof panels and component materials that comply with
requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM
Global's "Approval Guide" for Class 1 or noncombustible construction, as applicable. Identify
materials with FM Global markings.

1. Fire/Windstorm Classification: Class 1A-[60] [75] [90] [105] [120] <Insert number>.
2. Hail Resistance: [MH] [SH].

L Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes by preventing buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. Base calculations on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): [120 deg F, ambient; 180 deg F, material surfaces]
<Insert temperature range>.

2.2 STANDING-SEAM METAL ROOF PANELS

A. Provide factory-formed metal roof panels designed to be installed by lapping and
interconnecting raised side edges of adjacent panels with joint type indicated and mechanically
attaching panels to supports using concealed clips in side laps. Include clips, cleats, pressure
plates, and accessories required for weathertight installation.

1. Steel Panel Systems: Unless more stringent requirements are indicated, comply with
ASTM E1514.

2. Aluminum Panel Systems: Unless more stringent requirements are indicated, comply
with ASTM E1637.

B.  Vertical-Rib, Snap-Joint, Standing-Seam Metal Roof Panels <Insert drawing designation>:
Formed with vertical ribs at panel edges and [intermediate stiffening ribs symmetrically
spaced] [a flat pan] between ribs; designed for sequential installation by mechanically
attaching panels to supports using concealed clips located under one side of panels, engaging
opposite edge of adjacent panels, and snapping panels together.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
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2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with
ASTM A653/A653M, G90 coating designation, or aluminum-zinc alloy-coated steel
sheet complying with ASTM A792/A792M, Class AZ50 coating designation; structural
quality. Prepainted by the coil-coating process to comply with ASTM A755/A755M.

a. Nominal Thickness: [0.022 inch] [0.028 inch] [0.034 inch] [0.040 inch] [0.052
inch].

b. Exterior Finish: [Two-coat fluoropolymer] [Three-coat fluoropolymer| [Mica
fluoropolymer]| [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized
polyester] <Insert finish>.

c. Color: [As indicated by manufacturer's designations] [Match Architect's
samples] [As selected by Architect from manufacturer's full range] <Insert
color>.

3. Clips: [One-piece fixed] [Two-piece floating] to accommodate thermal movement.

a. Material: [0.028-inch-] [0.064-inch-] nominal thickness, zinc-coated (galvanized)
or aluminum-zinc alloy-coated steel sheet.
b. Material: [0.0250-inch-] [0.0625-inch-] thick, stainless steel sheet.

4, Panel Coverage: [10 inches] [12 inches] [14 inches] [16 inches] [18 inches] [24 inches]
<Insert dimension>.
5. Panel Height: [1.0 inch] [1.5 inches] [1.75 inches] <Insert dimension>.

C.  Vertical-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels <Insert drawing designation>:
Formed with vertical ribs at panel edges and [intermediate stiffening ribs symmetrically
spaced] [a flat pan] between ribs; designed for sequential installation by mechanically
attaching panels to supports using concealed clips located under one side of panels, engaging
opposite edge of adjacent panels, and mechanically seaming panels together.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with
ASTM A653/A653M, G90 coating designation, or aluminum-zinc alloy-coated steel
sheet complying with ASTM A792/A792M, Class AZ50 coating designation; structural
quality. Prepainted by the coil-coating process to comply with ASTM A755/A755M.

a. Nominal Thickness: [0.022 inch] [0.028 inch] [0.034 inch] [0.040 inch] [0.052
inch].

b. Exterior Finish: [Two-coat fluoropolymer] [Three-coat fluoropolymer]| [Mica
fluoropolymer]| [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized
polyester] <Insert finish>.

C. Color: [As indicated by manufacturer's designations] [Match Architect's
samples] [As selected by Architect from manufacturer's full range] <Insert
color>.

3. Clips: [One-piece fixed] [Two-piece floating] to accommodate thermal movement.

a. Material: [0.028-inch-] [0.064-inch-] nominal thickness, zinc-coated (galvanized)
or aluminum-zinc alloy-coated steel sheet.
b. Material: [0.0250-inch-] [0.0625-inch-] thick, stainless steel sheet.
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Joint Type: [Single folded] [Double folded] [As standard with manufacturer].

Panel Coverage: [12 inches] [14 inches] [16 inches] [18 inches] [20 inches] [24 inches]
<Insert dimension>.

6. Panel Height: [1.5 inches] [2.0 inches] [2.5 inches] <Insert dimension>.

oo

23 UNDERLAYMENT MATERIALS

A.  Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet
underlayment, a minimum of 30 mils thick, consisting of slip-resistant, polyethylene-film top
surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-paper
backing. Provide primer when recommended by underlayment manufacturer.

1. Thermal Stability: Stable after testing at 240 deg F; ASTM D1970.
2. Low-Temperature Flexibility: Passes after testing at minus 20 deg F; ASTM D1970.
3. <Double click here to find, evaluate, and insert list of manufacturers and products.>

B.  Felt Underlayment: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felts.

C. Slip Sheet: Manufacturer's recommended slip sheet, of type required for application.

24 MISCELLANEOUS MATERIALS

A.  Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel
sheet, ASTM A653/A653M, G90 coating designation or ASTM A792/A792M, Class AZ50
coating designation unless otherwise indicated. Provide manufacturer's standard sections as
required for support and alignment of metal panel system.

B.  Panel Accessories: Provide components required for a complete, weathertight panel system
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets,
fillers, closure strips, and similar items. Match material and finish of metal panels unless
otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch-thick, flexible closure strips; cut or
premolded to match metal panel profile. Provide closure strips where indicated or
necessary to ensure weathertight construction.

C.  Flashing and Trim: Provide flashing and trim formed from same material as metal panels as
required to seal against weather and to provide finished appearance. Locations include, but are
not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish
flashing and trim with same finish system as adjacent metal panels.

D. Gutters: Formed from same material as roof panels, complete with end pieces, outlet tubes, and
other special pieces as required. Fabricate in minimum 96-inch-long sections, of size and metal
thickness according to SMACNA's "Architectural Sheet Metal Manual." Furnish gutter supports
spaced a maximum of 36 inches o.c., fabricated from same metal as gutters. Provide wire ball
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strainers of compatible metal at outlets. Finish gutters to match [metal roof panels] [roof fascia
and rake trim].

Downspouts: Formed from same material as roof panels. Fabricate in 10-foot-long sections,
complete with formed elbows and offsets, of size and metal thickness according to SMACNA's
" Architectural Sheet Metal Manual." Finish downspouts to match gutters.

Panel Fasteners: Self-tapping screws designed to withstand design loads.

Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with
panel materials, are nonstaining, and do not damage panel finish.

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound
sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic,
nonstaining tape 1/2 inch wide and 1/8 inch thick.

2. Joint Sealant: ASTM (C920; elastomeric polyurethane or silicone sealant; of type, grade,
class, and use classifications required to seal joints in metal panels and remain
weathertight; and as recommended in writing by metal panel manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.

FABRICATION

Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard
procedures and processes, as necessary to fulfill indicated performance requirements
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and
structural requirements.

On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate
according to equipment manufacturer's written instructions and to comply with details shown.

Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full
length of panel.

Fabricate metal panel joints with factory-installed captive gaskets or separator strips that
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from
movements.

Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual"
that apply to design, dimensions, metal, and other characteristics of item indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling,
and tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints for additional strength.

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder.
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Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant
and to comply with SMACNA standards.

Conceal fasteners and expansion provisions where possible. Exposed fasteners are not
allowed on faces of accessories exposed to view.

Fabricate cleats and attachment devices from same material as accessory being anchored
or from compatible, noncorrosive metal recommended in writing by metal panel
manufacturer.

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or
metal panel manufacturer for application, but not less than thickness of metal being
secured.

FINISHES

Protect mechanical and painted finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in same piece are unacceptable. Variations in appearance of other components are acceptable if
they are within the range of approved Samples and are assembled or installed to minimize
contrast.

Steel Panels and Accessories:

1.

Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70
percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat,
and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions| for seacoast and severe environments].

Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than
70 percent polyvinylidene fluoride (PVDF) resin by weight in both color coat and clear
topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions| for seacoast and severe
environments].

Metallic Fluoropolymer: AAMA 621. Three-coat fluoropolymer finish with suspended
metallic flakes containing not less than 70 percent polyvinylidene fluoride (PVDF) resin
by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions| for seacoast and severe environments].

Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat;
with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for topcoat.
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PART 3 - EXECUTION

3.1

3.2

33

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal panel supports, and other conditions affecting
performance of the Work.

1. Examine primary and secondary roof framing to verify that rafters, purlins, angles,
channels, and other structural panel support members and anchorages have been installed
within alignment tolerances required by metal roof panel manufacturer.

2. Examine solid roof sheathing to verify that sheathing joints are supported by framing or
blocking and that installation is within flatness tolerances required by metal roof panel
manufacturer.

a. Verify that air- or water-resistive barriers have been installed over sheathing or
backing substrate to prevent air infiltration or water penetration.

Examine roughing-in for components and systems penetrating metal panels to verify actual
locations of penetrations relative to seam locations of metal panels before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support
members and anchorages according to ASTM C754 and metal panel manufacturer's written
recommendations.

INSTALLATION OF UNDERLAYMENT

Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with
temperature restrictions of underlayment manufacturer for installation. Apply at locations
indicated [below] [on Drawings], wrinkle free, in shingle fashion to shed water, and with end
laps of not less than 6 inches staggered 24 inches between courses. Overlap side edges not less
than 3-1/2 inches.[ Extend underlayment into gutter trough.] Roll laps with roller. Cover
underlayment within 14 days.

1. Apply over the entire roof surface.
2. Apply over the roof area indicated below:

a. Roof perimeter for a distance up from eaves of [24 inches] [36 inches] <Insert
dimension> beyond interior wall line.

b. Valleys, from lowest point to highest point, for a distance on each side of [18
inches] <Insert dimension>. Overlap ends of sheets not less than 6 inches.

c. Rake edges for a distance of [18 inches] <Insert dimension>.

d. Hips and ridges for a distance on each side of [12 inches] <Insert dimension>.
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e. Roof-to-wall intersections for a distance from wall of [18 inches] <Insert
dimension>.
f. Around dormers, chimneys, skylights, and other penetrating elements for a

distance from element of [18 inches] <Insert dimension>.

Felt Underlayment: Apply at locations indicated [below] [on Drawings], in shingle fashion to
shed water, and with lapped joints of not less than 2 inches.

1. Apply over the entire roof surface.
2. Apply on roof not covered by self-adhering sheet underlayment. Lap over edges of self-
adhering sheet underlayment not less than 3 inches, in shingle fashion to shed water.

Slip Sheet: Apply slip sheet over underlayment before installing metal roof panels.

Flashings: Install flashings to cover underlayment to comply with requirements specified in
Section 076200 "Sheet Metal Flashing and Trim."

INSTALLATION OF STANDING SEAM METAL ROOF PANELS

Install metal panels according to manufacturer's written instructions in orientation, sizes, and
locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor
metal panels and other components of the Work securely in place, with provisions for thermal
and structural movement.

1. Shim or otherwise plumb substrates receiving metal panels.
Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws.
Do not begin installation until air- or water-resistive barriers and flashings that will be
concealed by metal panels are installed.

3. Install screw fasteners in predrilled holes.

4. Locate and space fastenings in uniform vertical and horizontal alignment.

5. Install flashing and trim as metal panel work proceeds.

6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices
and end laps to avoid a four-panel lap splice condition.

7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws.
Fasten flashings and trim around openings and similar elements with self-tapping screws.

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

Fasteners:

1. Steel Panels: Use stainless steel fasteners for surfaces exposed to the exterior; use
galvanized-steel fasteners for surfaces exposed to the interior.

2. Aluminum Panels: Use aluminum or stainless steel fasteners for surfaces exposed to the
exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior.

3. Copper Panels: Use copper, stainless steel, or hardware-bronze fasteners.

4. Stainless Steel Panels: Use stainless steel fasteners.

Anchor Clips: Anchor metal roof panels and other components of the Work securely in place,
using manufacturer's approved fasteners according to manufacturers' written instructions.
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D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect
against galvanic action as recommended in writing by metal panel manufacturer.

E. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with
concealed clips at each standing-seam joint at location, spacing, and with fasteners
recommended in writing by manufacturer.

1. Install clips to supports with self-tapping fasteners.
Install pressure plates at locations indicated in manufacturer's written installation

instructions.

3. Snap Joint: Nest standing seams and fasten together by interlocking and completely
engaging factory-applied sealant.

4. Seamed Joint: Crimp standing seams with manufacturer-approved, motorized seamer tool

so clip, metal roof panel, and factory-applied sealant are completely engaged.
5. Watertight Installation:

a. Apply a continuous ribbon of sealant or tape to seal joints of metal panels, using
sealant or tape as recommend in writing by manufacturer as needed to make panels
watertight.

b. Provide sealant or tape between panels and protruding equipment, vents, and
accessories.

c. At panel splices, nest panels with minimum 6-inch end lap, sealed with sealant and

fastened together by interlocking clamping plates.

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight
mounting, and provide for thermal expansion. Coordinate installation with flashings and other
components.

1. Install components required for a complete metal panel system including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
Provide types indicated by metal roof panel manufacturers; or, if not indicated, types
recommended by metal roof panel manufacturer.

G.  Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
where possible, and set units true to line and level as indicated. Install work with laps, joints,
and seams that will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true
to line and levels indicated, with exposed edges folded back to form hems. Install sheet
metal flashing and trim to fit substrates and achieve waterproof and weather-resistant
performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of
corner or intersection. Where lapped expansion provisions cannot be used or would not
be sufficiently weather resistant and waterproof, form expansion joints of intermeshing
hooked flanges, not less than 1 inch deep, filled with mastic sealant (concealed within
joints).
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Gutters: Join sections with riveted and soldered or lapped and sealed joints. Attach gutters to
eave with gutter hangers spaced not more than 36 inches o.c. using manufacturer's standard
fasteners. Provide end closures and seal watertight with sealant. Provide for thermal expansion.
Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold
downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at
approximately 60 inches o.c. in between.

1. Provide elbows at base of downspouts to direct water away from building.

Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to
metal roof panels as recommended by manufacturer.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect metal roof panel installation, including accessories. Report results in writing.

Remove and replace applications of metal roof panels where tests and inspections indicate that
they do not comply with specified requirements.

Additional tests and inspections, at Contractor's expense, are performed to determine
compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.

CLEANING AND PROTECTION

Remove temporary protective coverings and strippable films, if any, as metal panels are
installed, unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal panel installation, clean finished surfaces as recommended by metal panel
manufacturer. Maintain in a clean condition during construction.

Replace metal panels that have been damaged or have deteriorated beyond successful repair by
finish touchup or similar minor repair procedures.

END OF SECTION 074113.16
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES

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. Exterior standard steel doors and frames.

B.  Related Requirements:
1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors.

1.3 DEFINITIONS

A.  Minimum Thickness: Minimum thickness of base metal without coatings according to
NAAMM-HMMA 803 or ANSI/SDI A250.8.

1.4 COORDINATION

A.  Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors. Deliver such items to Project site in time for installation.

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access
control and security systems.

L5 ACTION SUBMITTALS
A.  Shop Drawings: Include the following:

Elevations of each door type.

Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
Frame details for each frame type, including dimensioned profiles and metal thicknesses.
Locations of reinforcement and preparations for hardware.

Details of each different wall opening condition.

Details of anchorages, joints, field splices, and connections.

Details of accessories.

Details of moldings, removable stops, and glazing.

PN B L=
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Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of
supplier, using same reference numbers for details and openings as those on Drawings.
Coordinate with final door hardware schedule.

DELIVERY, STORAGE, AND HANDLING

Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection
during transit and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.

Store hollow-metal doors and frames vertically under cover at Project site with head up. Place
on minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each
stacked door to permit air circulation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2.2 PERFORMANCE REQUIREMENTS
A.  Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than
[0.50 deg Btw/F xh x sq. ft.] [0.40 deg Btu/F xh x sq. ft.] [0.38 deg Btu/F xh x sq. ft.]
<Insert U-factor> when tested according to ASTM C518.
2.3 EXTERIOR STANDARD STEEL DOORS AND FRAMES
A.  Construct hollow-metal doors and frames to comply with standards indicated for materials,
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.
B.  Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At
locations indicated in the Door and Frame Schedule.
1. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with
minimum [A40] [A60] coating.
d. Edge Construction: [Model 1, Full Flush] [Model 2, Seamless].
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e. Edge Bevel: [Bevel lock and hinge edges 1/8 inch in 2 inches] [Bevel lock edge
1/8 inch in 2 inches] [Provide manufacturer's standard beveled or square

edges].

f. Top Edge Closures: Close top edges of doors with flush closures of same material
as face sheets. Seal joints against water penetration.

g. Bottom Edges: Close bottom edges of doors[ where required for attachment of

weather stripping] with end closures or channels of same material as face sheets.
Provide weep-hole openings in bottoms of exterior doors to permit moisture to
escape.

h. Core: [Manufacturer's standard] [Polystyrene] [Polyurethane]
[Polyisocyanurate] [ Vertical steel stiffener].

2. Frames:
a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with
minimum [A40] [A60] coating.
b. Construction: [Knocked down] [Face welded] [Full profile welded].

3. Exposed Finish: [Prime] [Factory].

FRAME ANCHORS

Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame
standard, and suitable for performance level indicated.
2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames

with no floor anchor. Provide one additional anchor for each 24 inches of frame height
above 7 feet.

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion
shields or inserts, with manufacturer's standard pipe spacer.

Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension
clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of
underlayment.

Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill
phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M
or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M,
Class B.

MATERIALS

Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for
exposed applications.
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Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale,
pitting, or surface defects; pickled and oiled.

Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.

Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for
attaching hollow-metal frames of type indicated.

Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion
characteristics.

Glazing: Comply with requirements in Section 088000 "Glazing."

FABRICATION

Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations
require multiple sections. Where frames are fabricated in sections, provide alignment plates or
angles at each joint, fabricated of metal of same or greater thickness as frames.

1. Frames: Provide closed tubular members with no visible face seams or joints, fabricated
from same material as door frame. Fasten members at crossings and to jambs by
welding[, or by rigid mechanical anchors].

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners
unless otherwise indicated.
3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers

as follows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.
4. Terminated Stops (Hospital Stops): Terminate stops [6 inches] <Insert dimension>

above finish floor with a [45] [90]-degree angle cut, and close open end of stop with steel
sheet closure. Cover opening in extension of frame with welded-steel filler plate, with
welds ground smooth and flush with frame.

Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling,
and tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for
hardware.

Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of
stops and moldings with [butted] [or] [mitered] hairline joints.
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1. Provide stops and moldings flush with face of door, and with [beveled] [square] stops
unless otherwise indicated.

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each
glazed lite is capable of being removed independently.

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors
and frames. Provide loose stops and moldings on inside of hollow-metal doors and
frames.

4. Coordinate rabbet width between fixed and removable stops with glazing and installation
types indicated.

5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced

uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.

STEEL FINISHES
Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer

complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate;
compatible with substrate and field-applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1 PREPARATION
A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding,
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces. Touch up factory-applied finishes where spreaders are removed.
B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.
32 INSTALLATION
A.  Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in
place. Comply with approved Shop Drawings and with manufacturer's written instructions.
B. Hollow-Metal Frames: Comply with [ANSI/SDI A250.11] [NAAMM-HMMA 840].

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces without
damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by
welding face joint continuously; grind, fill, dress, and make splice smooth, flush,
and invisible on exposed faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.

2. Floor Anchors: Secure with postinstalled expansion anchors.
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et

Solidly pack mineral-fiber insulation inside frames.

4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space
between frames and masonry with grout or mortar.

5. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled
expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible
on exposed faces.

6. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees
from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line
parallel to plane of wall.

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on
parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances
specified below.

1. Non-Fire-Rated Steel Doors: Comply with [ANSI/SDI A250.8] [NAAMM-HMMA 841
and NAAMM-HMMA guide specification indicated].

Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions.

FIELD QUALITY CONTROL

Repair or remove and replace installations where inspections indicate that they do not comply
with specified requirements.

REPAIR

Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint
according to manufacturer's written instructions.

Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory
finish according to manufacturer's written instructions.

Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in
painting Sections.

END OF SECTION 081113
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SECTION 087100 - DOOR HARDWARE
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

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

1.2 SUMMARY

A.  Section Includes:
1. Mechanical door hardware for the following:
a. Swinging doors.
2. Cylinders for door hardware specified in other Sections.

B.  Related Requirements:

1. Section 081113 "Hollow Metal Doors and Frames" [for astragals provided as part of
labeled fire-rated assemblies] [and] [for door silencers provided as part of hollow-
metal frames].

2. Section 081416 "Flush Wood Doors" for [astragals] [and] [integral intumescent seals]
provided as part of labeled fire-rated assemblies.

1.3 COORDINATION

A.  Installation Templates: Distribute for doors, frames, and other work specified to be factory
prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for
locating and installing door hardware to comply with indicated requirements.

B.  Existing Openings: Where hardware components are scheduled for application to existing
construction or where modifications to existing door hardware are required, field verify existing
conditions and coordinate installation of door hardware to suit opening conditions and to
provide proper door operation.

1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes.

B.  Samples: For each exposed product in each finish specified, in manufacturer's standard size.
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1. Tag Samples with full product description to coordinate Samples with door hardware
schedule.
C. Samples for Initial Selection: For each type of exposed finish.

D.  Samples for Verification: For each type of exposed product, in each finish specified.

1. Sample Size: Full-size units or minimum 2-by-4-inch Samples for sheet and 4-inch long
Samples for other products.

2. Tag Samples with full product description to coordinate Samples with door hardware
schedule.
E. Door Hardware Schedule: Prepared by or under the supervision of Installer's Architectural

Hardware Consultant. Coordinate door hardware schedule with doors, frames, and related work
to ensure proper size, thickness, hand, function, and finish of door hardware.

1. Submittal Sequence: Submit door hardware schedule [after] [or] [concurrent with]
submissions of Product Data, Samples, and Shop Drawings. Coordinate submission of
door hardware schedule with scheduling requirements of other work to facilitate the
fabrication of other work that is critical in Project construction schedule.

2. Format: Use same scheduling sequence and format[ and use same door numbers] as in
door hardware schedule in the Contract Documents.
3. Content: Include the following information:
a. Identification number, location, hand, fire rating, size, and material of each door
and frame.
b. Locations of each door hardware set, cross-referenced to Drawings on floor plans
and to door and frame schedule.
c. Complete designations, including name and manufacturer, type, style, function,
size, quantity, function, and finish of each door hardware product.
d. Fastenings and other installation information.
e. Explanation of abbreviations, symbols, and designations contained in door
hardware schedule.
f. Mounting locations for door hardware.
g. List of related door devices specified in other Sections for each door and frame.
F. Keying Schedule: Prepared by or under the supervision of Installer's Architectural Hardware

Consultant, detailing Owner's final keying instructions for locks. Include schematic keying
diagram and index each key set to unique door designations that are coordinated with the
Contract Documents.

L5 CLOSEOUT SUBMITTALS

A.  Maintenance Data: For each type of door hardware to include in maintenance manuals.

B. Schedules: Final door hardware and keying schedule.
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QUALITY ASSURANCE

Installer Qualifications: Supplier of products and an employer of workers trained and approved
by product manufacturers and of an Architectural Hardware Consultant who is available during
the course of the Work to consult Contractor, Architect, and Owner about door hardware and
keying.

1. Warehousing Facilities: In Project's vicinity.

2. Scheduling Responsibility: Preparation of door hardware and keying schedule.

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 coordinated with the final door
hardware schedule, and include installation instructions, templates, and necessary fasteners with

each item or package.

Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

WARRANTY

Special Warranty: 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:
a Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of doors and door hardware.

c. Deterioration of metals, metal finishes, and other materials beyond normal
weathering and use.

2. Warranty Period: [Three] <Insert number> years from date of Substantial Completion
unless otherwise indicated below:
a. Manual Closers: [10] <Insert number> years from date of Substantial
Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Source Limitations: Obtain each type of door hardware from single manufacturer.
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PERFORMANCE REQUIREMENTS

Means of Egress Doors: Latches do not require more than 15 1bf to release the latch. Locks do
not require use of a key, tool, or special knowledge for operation.

Accessibility Requirements: For door hardware on doors in an accessible route, comply with
[the DOJ's '""2010 ADA Standards for Accessible Design''] [the DOT's "ADA Standards
for Transportation Facilities''] [the ABA standards of the Federal agency having
jurisdiction] [ICC A117.1] [HUD's "Fair Housing Accessibility Guidelines''] [and] <Insert
regulation>.

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the
wrist and that operate with a force of not more than 5 Ibf.
2. Comply with the following maximum opening-force requirements:

a. Interior, Non-Fire-Rated Hinged Doors: 5 Ibf applied perpendicular to door.
b. Sliding or Folding Doors: 5 Ibf applied parallel to door at latch.

c. Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more
than 1/2 inch high.

4. Adjust door closer sweep periods so that, from an open position of 90 degrees, the door
will take at least 5 seconds to move to a position of 12 degrees from the latch.

5. Adjust spring hinges so that, from an open position of 70 degrees, the door will take at

least 1.5 seconds to move to the closed position.

SCHEDULED DOOR HARDWARE

Provide products for each door that comply with requirements indicated in Part2 and door
hardware schedule.

1. Door hardware is scheduled [in Part 3] [on Drawings] <Insert location>.

HINGES

Hinges: BHMA A156.1.[ Provide template-produced hinges for hinges installed on hollow-
metal doors and hollow-metal frames.]

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

SELF-CLOSING HINGES AND PIVOTS
Self-Closing Hinges and Pivots: BHMA A156.17.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
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MECHANICAL LOCKS AND LATCHES
Lock Functions: As indicated in door hardware schedule.

Lock Throw: Comply with testing requirements for length of bolts required for labeled fire
doors, and as follows:

1. Bored Locks: Minimum 1/2-inch latchbolt throw.
2. Mortise Locks: Minimum 3/4-inch latchbolt throw.
3. Deadbolts: Minimum [1-inch] [1.25-inch] <Insert dimension> bolt throw.

Lock Backset: 2-3/4 inches unless otherwise indicated.
Lock Trim:

1. Description: [As indicated on Drawings] <Insert description or manufacturer's
design designation>.
2. Levers: [Wrought] [Forged] [Cast].

a. <Insert model number and description>.

3. Escutcheons (Roses): [Wrought] [Forged] [Cast].
4. Dummy Trim: Match lever lock trim and escutcheons.

Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with
requirements indicated for applicable lock or latch and with strike box and curved lip extended
to protect frame; finished to match lock or latch.

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by
manufacturer.
2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.

Bored Locks: BHMA A156.2; [Grade 1] [Grade 2]; Series 4000.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Mortise Locks: BHMA A156.13; [Operational Grade 1] [Security Grade 1] [Operational
Grade 2] [Security Grade 2]; stamped steel case with steel or brass parts; Series 1000.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Interconnected Locks: BHMA A156.12; [Grade 1] [Grade 2]; Series 5000.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Roller Latches: BHMA A156.16; Grade 1; rolling plunger that engages socket or catch, with
adjustable roller projection.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Push-Pull Latches: [Bored, BHMA A156.2; Series 4000] [Mortise, BHMA A156.13]; with
paddle handles that retract latchbolt; capable of being mounted vertically or horizontally.
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1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2. Grade: [1] [2].

AUXILIARY LOCKS
Bored Auxiliary Locks: BHMA A156.36: [Grade 1] [Grade 2]; with strike that suits frame.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Mortise Auxiliary Locks: BHMA A156.36; [Grade 1] [Grade 2]; with strike that suits frame.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Narrow Stile Auxiliary Locks: BHMA A156.36; [Grade 1] [Grade 2]; with strike that suits
frame.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Push-Button Combination Locks: BHMA A156.36; cylindrical; Grade 1; lock opens by entering
a one- to five-digit code by pushing correct buttons in correct sequence; automatically relocks
when door is closed; with strike that suits frame.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

LOCK CYLINDERS

Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel
silver.[ Provide cylinder from same manufacturer of locking devices.]

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Standard Lock Cylinders: BHMA A156.5; [Grade 1] [Grade 1A] [Grade 2] permanent cores;
face finished to match lockset.

1. Core Type: [Interchangeable] [Removable].

High-Security Lock Cylinders: BHMA A156.30; [Grade 1] [Grade 2] [Grade 3] permanent
cores that are removable; face finished to match lockset.

1. Type: [M, mechanical] [E, electrical].

Construction Master Keys: Provide cylinders with feature that permits voiding of construction
keys without cylinder removal. Provide 10 construction master keys.

Construction Cores: Provide construction cores that are replaceable by permanent cores.
Provide 10 construction master keys.
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29 KEYING

A.  Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix.
Provide one extra key blank for each lock.[ Incorporate decisions made in keying

conference. |
1. No Master Key System: Only change keys operate cylinders.
a. Provide three cylinder change keys.
2. Master Key System: Change keys and a master key operate cylinders.
a. Provide three cylinder change keys and five master keys.
3. Grand Master Key System: Change keys, a master key, and a grand master key operate
cylinders.
a. Provide three cylinder change keys and five each of master and grand master keys.
4. Great-Grand Master Key System: Change keys, a master key, a grand master key, and a
great-grand master key operate cylinders.
a. Provide three cylinder change keys and five each of master, grand master, and
great-grand master keys.
5. Existing System:
a. Master key or grand master key locks to Owner's existing system.
b. Re-key Owner's existing master key system into new keying system.
6. Keyed Alike: Key all cylinders to same change key.
B. Keys: [Nickel silver] [Brass].
1. Stamping: Permanently inscribe each key with a visual key control number and include

the following notation:

a. Notation: ["DO NOT DUPLICATE."] [Information to be furnished by
Owner.]

2.10 OPERATING TRIM

A. Operating Trim: BHMA A156.6; [aluminum] [brass] [bronze] [stainless steel] unless
otherwise indicated.

1.

<Double click here to find, evaluate, and insert list of manufacturers and products.>
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2.11 ACCESSORIES FOR PAIRS OF DOORS

A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf
release trigger; fabricated from steel with nylon-coated strike plates; with built-in, adjustable
safety release[; and with internal override].

B.  Carry-Open Bars: BHMA A156.3; prevent the inactive leaf from opening before the active leaf;
provide polished brass or bronze carry-open bars with strike plate for inactive leaves of pairs of
doors unless automatic or self-latching bolts are used.

C.  Astragals: BHMA A156.22.

2.12 SURFACE CLOSERS

A.  Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and
latch speeds controlled by key-operated valves and forged-steel main arm. Comply with
manufacturer's written instructions for size of door closers depending on size of door, exposure
to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable to meet
field conditions and requirements for opening force.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2.13 CLOSER HOLDER RELEASE DEVICES

A.  Closer Holder Release Devices: BHMA A156.15; Grade 1; closer connected with separate or
integral releasing and fire- or smoke-detecting devices. Door shall become self-closing on
interruption of signal to release device. Automatic release is activated by [smoke detection
system] [loss of power].

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2.14 MECHANICAL STOPS AND HOLDERS

A.  Wall- and Floor-Mounted Stops: BHMA A156.16.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2.15 OVERHEAD STOPS AND HOLDERS

A.  Overhead Stops and Holders: BHMA A156.8.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2.16 DOOR GASKETING

A.  Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily replaceable
and readily available from stocks maintained by manufacturer.
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1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

B.  Maximum Air Leakage: When tested according to ASTM E283 with tested pressure differential
of 0.3-inch wg, as follows:

1. Smoke-Rated Gasketing: 0.3 cfm/sq. ft. of door opening.

2. Gasketing on Single Doors: 0.3 cfm/sq. ft. of door opening.

3. Gasketing on Double Doors: 0.50 cfm per foot of door opening.

2.17 THRESHOLDS

A.  Thresholds: BHMA A156.21; fabricated to full width of opening indicated.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

2.18 METAL PROTECTIVE TRIM UNITS

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch-thick [aluminum]
[brass] [bronze] [stainless steel]; with manufacturer's standard machine or self-tapping screw
fasteners.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

2.19 FABRICATION

A.  Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade
name displayed in a visible location except in conjunction with required fire-rating labels and as
otherwise approved by Architect.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

B.  Base Metals: Produce door hardware units of base metal indicated, fabricated by forming
method indicated, using manufacturer's standard metal alloy, composition, temper, and
hardness. Furnish metals of a quality equal to or greater than that of specified door hardware
units and BHMA A156.18.

C. Fasteners: Provide door hardware manufactured to comply with published templates prepared
for machine, wood, and sheet metal screws. Provide screws that comply with commercially
recognized industry standards for application intended, except aluminum fasteners are not
permitted. Provide Phillips flat-head screws with finished heads to match surface of door
hardware unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is closed,
except for units already specified with concealed fasteners. Do not use through bolts for
installation where bolt head or nut on opposite face is exposed unless it is the only means
of securely attaching the door hardware. Where through bolts are used on hollow door
and frame construction, provide sleeves for each through bolt.

2. Fire-Rated Applications:
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a. Wood or Machine Screws: For the following:

1) Hinges mortised to doors or frames[; use threaded-to-the-head wood
screws for wood doors and frames].

2) Strike plates to frames.

3) Closers to doors and frames.

b. Steel Through Bolts: For the following unless door blocking is provided:

1) Surface hinges to doors.
2) Closers to doors and frames.
3) Surface-mounted exit devices.

3. Spacers or Sex Bolts: For through bolting of hollow-metal doors.
4. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and
elsewhere as indicated.

FINISHES
Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine doors and frames, with Installer present, for compliance with requirements for
installation tolerances, labeled fire-rated door assembly construction, wall and floor
construction, and other conditions affecting performance of the Work.
B.  Examine roughing-in for electrical power systems to verify actual locations of wiring
connections before electrified door hardware installation.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
32 PREPARATION
A.  Steel Doors and Frames: For surface-applied door hardware, drill and tap doors and frames
according to ANSI/SDI A250.6.
DOOR HARDWARE 087100 - 10

Copyright © 2018 by the American Institute of Architects. Warning: This ATA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



33

FRNSA Menasha Lock Fish Barrier Buildings
60% Progress Set

Wood Doors: Comply with door and hardware manufacturers' written instructions.

INSTALLATION

Mounting Heights: Mount door hardware units at heights [indicated on Drawings] [to comply
with the following] unless otherwise indicated or required to comply with governing
regulations.

1. Standard Steel Doors and Frames: ANSI/SDI A250.8.

2. Custom Steel Doors and Frames: HMMA 831.

3 Wood Doors: DHI's "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
painted or finished in another way, coordinate removal, storage, and reinstallation of surface
protective trim units with finishing work. 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.

Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than
the number recommended by manufacturer for application indicated or one hinge for every 30
inches of door height, whichever is more stringent, unless other equivalent means of support for
door, such as spring hinges or pivots, are provided.

Intermediate Offset Pivots: Where offset pivots are indicated, provide intermediate offset pivots
in quantities indicated in door hardware schedule, but not fewer than one intermediate offset
pivot per door and one additional intermediate offset pivot for every 30 inches of door height
greater than 90 inches.

Lock Cylinders: Install construction cores to secure building and areas during construction
period.

1. Replace construction cores with permanent cores as [indicated in keying schedule]
[directed by Owner].
2. Furnish permanent cores to Owner for installation.

Key Control System:

1. Key Control Cabinet: Tag keys and place them on markers and hooks in key control
system cabinet, as determined by final keying schedule.

2. Key Lock Boxes: Install where indicated or approved by Architect to provide controlled
access for fire and medical emergency personnel.

3. Key Control System Software: Set up multiple-index system based on final keying
schedule.
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Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant
complying with requirements specified in Section 079200 "Joint Sealants."

Stops: Provide floor stops for doors unless wall or other type stops are indicated in door
hardware schedule. Do not mount floor stops where they will impede traffic.

Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
1. Do not notch perimeter gasketing to install other surface-applied hardware.
Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.

Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed.

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. Door Closers: Adjust sweep period to comply with accessibility requirements and
requirements of authorities having jurisdiction.
2. Spring Hinges: Adjust to achieve positive latching when door is allowed to close freely

from an open position of 70 degrees and so that closing time complies with accessibility
requirements of authorities having jurisdiction.

CLEANING AND PROTECTION
Clean adjacent surfaces soiled by door hardware installation.
Clean operating items as necessary to restore proper function and finish.

Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.

MAINTENANCE SERVICE

Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions for Owner's continued adjustment, maintenance, and removal and
replacement of door hardware.

Maintenance Service: Beginning at Substantial Completion, maintenance service shall include
[six] [nine] [12] <Insert number> 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 and door
hardware operation. Parts and supplies shall be manufacturer's authorized replacement parts and
supplies.
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END OF SECTION 087100
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SECTION 088000 - GLAZING

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. Glass for windows and doors.
2. Glazing sealants and accessories.
1.3 DEFINITIONS
A.  Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in
referenced glazing publications.
B.  Glass Thicknesses: Indicated by thickness designations in millimeters according to
ASTM C1036.
C. IBC: International Building Code.
D. Interspace: Space between lites of an insulating-glass unit.
1.4 COORDINATION
A.  Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and
face clearances, and adequate sealant thicknesses, with reasonable tolerances.
L5 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Glass Samples: For each type of glass product other than clear monolithic vision glass; 12
inches square.
C.  Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same
designations indicated on Drawings.
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Delegated-Design Submittal: For glass indicated to comply with performance requirements and
design criteria, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

INFORMATIONAL SUBMITTALS
Product Certificates: For glass.

Product Test Reports: For glazing sealants, for tests performed by a qualified testing agency.

1. For glazing sealants, provide test reports based on testing current sealant formulations
within previous 36-month period.

Sample Warranties: For special warranties.

DELIVERY, STORAGE, AND HANDLING

Protect glazing materials according to manufacturer's written instructions. Prevent damage to
glass and glazing materials from condensation, temperature changes, direct exposure to sun, or
other causes.

FIELD CONDITIONS

Environmental Limitations: Do not proceed with glazing when ambient and substrate
temperature conditions are outside limits permitted by glazing material manufacturers and when
glazing channel substrates are wet from rain, frost, condensation, or other causes.

1. Do not install glazing sealants when ambient and substrate temperature conditions are
outside limits permitted by sealant manufacturer or are below 40 deg F.

WARRANTY

Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to replace
coated-glass units that deteriorate within specified warranty period. Deterioration of coated
glass is defined as defects developed from normal use that are not attributed to glass breakage or
to maintaining and cleaning coated glass contrary to manufacturer's written instructions. Defects
include peeling, cracking, and other indications of deterioration in coating.

1. Warranty Period: 10 years from date of Substantial Completion.

Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace
laminated-glass units that deteriorate within specified warranty period. Deterioration of
laminated glass is defined as defects developed from normal use that are not attributed to glass
breakage or to maintaining and cleaning laminated glass contrary to manufacturer's written
instructions. Defects include edge separation, delamination materially obstructing vision
through glass, and blemishes exceeding those allowed by referenced laminated-glass standard.

1. Warranty Period: 10 years from date of Substantial Completion.
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Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace
insulating-glass units that deteriorate within specified warranty period. Deterioration of
insulating glass is defined as failure of hermetic seal under normal use that is not attributed to
glass breakage or to 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.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

A.

B.

C.

MANUFACTURERS

<Double click here to find, evaluate, and insert list of manufacturers and products.>

Source Limitations for Glass: Obtain from single source from single manufacturer for each
glass type.

1. Obtain tinted glass from single source from single manufacturer.
2. Obtain reflective-coated glass from single source from single manufacturer.

Source Limitations for Glazing Accessories: Obtain from single source from single
manufacturer for each product and installation method.

PERFORMANCE REQUIREMENTS

General: Installed glazing systems shall withstand normal thermal movement and wind and
impact loads (where applicable) without failure, including loss or glass breakage attributable to
the following: defective manufacture, fabrication, or installation; failure of sealants or gaskets to
remain watertight and airtight; deterioration of glazing materials; or other defects in
construction.

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design glazing.

Structural Performance: Glazing shall withstand the following design loads within limits and
under conditions indicated determined according to the IBC and ASTM E1300.

1. Design Wind Pressures:
a. Design Wind Pressures: Determine design wind pressures applicable to Project
according to ASCE/SEI 7-10, based on heights above grade indicated on
Drawings.
1) Basic Wind Speed: 115 mph.
2) Importance Factor: 1.0.
3) Exposure Category: C.
2. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-glass
deflection at design wind pressure to not more than 1/50 times the short-side length or 1
inch, whichever is less.
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3. Differential Shading: Design glass to resist thermal stresses induced by differential
shading within individual glass lites.

Safety Glazing: Where safety glazing is indicated, provide glazing that complies with
16 CFR 1201, Category II.

Thermal and Optical Performance Properties: Provide glass with performance properties
specified, as indicated in manufacturer's published test data, based on procedures indicated
below:

1. For monolithic-glass lites, properties are based on units with lites [6 mm thick] [of
thickness indicated].

2. For laminated-glass lites, properties are based on products of construction indicated.

3. For insulating-glass units, properties are based on units of thickness indicated for overall

unit and for each lite.

4. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's
WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F.

5. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values,
according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.

6. Visible Reflectance: Center-of-glazing values, according to NFRC 300.

GLASS PRODUCTS, GENERAL

Glazing Publications: Comply with published recommendations of glass product manufacturers
and organizations below unless more stringent requirements are indicated. See these
publications for glazing terms not otherwise defined in this Section or in referenced standards.

1. GANA Publications: ["Laminated Glazing Reference Manual'' and ]"Glazing
Manual."

2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and
AAMA TIR A7, "Sloped Glazing Guidelines."

3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped
Glazing."

4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing
Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with
certification label of [the SGCC] [the SGCC or another certification agency acceptable to
authorities having jurisdiction] [or] [manufacturer]. Label shall indicate manufacturer's
name, type of glass, thickness, and safety glazing standard with which glass complies.

Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one
component lite of units with appropriate certification label of IGCC.

Thickness: Where glass thickness is indicated, it is a minimum.[ Provide glass that complies
with performance requirements and is not less than the thickness indicated.]

1. Minimum Glass Thickness for Exterior Lites: [6 mm] <Insert thickness designation>.
2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated
throughout Project.
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Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass[ as needed to comply with
"Performance Requirements' Article]. Where heat-strengthened float glass is indicated,
provide heat-strengthened float glass or fully tempered float glass[ as needed to comply with
""Performance Requirements'' Article]. Where fully tempered float glass is indicated, provide
fully tempered float glass.

GLASS PRODUCTS

Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3.

Ultraclear Float Glass: ASTM C1036, Type I, Class I (clear), Quality-Q3; and with visible light
transmission of not less than 91 percent[ and solar heat gain coefficient of not less than 0.87].

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

Tinted Annealed Float Glass: ASTM C1036, Type I, Class 2 (tinted), Quality-Q3.

Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated)
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion
parallel to bottom edge of glass as installed unless otherwise indicated.

Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Typel,
Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as
indicated, Quality-Q3.

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion
parallel to bottom edge of glass as installed unless otherwise indicated.

LAMINATED GLASS

Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to
bubble, discolor, or lose physical and mechanical properties after fabrication and installation.

1. Construction: Laminate glass with [polyvinyl butyral interlayer] [ionomeric polymer
interlayer] [or] [cast-in-place and cured-transparent-resin interlayer] to comply with
interlayer manufacturer's written instructions.

2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to
comply with requirements.

3. Interlayer Color: Clear unless otherwise indicated.

INSULATING GLASS

Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a
dehydrated interspace, qualified according to ASTM E2190.
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Sealing System: Dual seal, with [manufacturer's standard] [polyisobutylene and
polysulfide] [polyisobutylene and silicone] [polyisobutylene and hot-melt butyl]
[polyisobutylene and polyurethane] <Insert description> primary and secondary
sealants.

Perimeter Spacer: [Manufacturer's standard spacer material and construction]
[Aluminum with mill or clear anodic finish] [Aluminum with black, color anodic
finish] [Aluminum with bronze, color anodic finish] [Aluminum with powdered
metal paint finish in color selected by Architect] [Galvanized steel] [Stainless steel]
[Polypropylene-covered stainless steel in color selected by Architect] [Thermally
broken aluminum] [Nonmetallic laminate] [Nonmetallic tube] [Silicone with integral
desiccant and vapor barrier] <Insert material>.

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

GLAZING SEALANTS

General:

1.

Compatibility: Compatible with one another and with other materials they 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.

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.

Colors of Exposed Glazing Sealants: [As indicated by manufacturer's designations]
[Match Architect's samples] [As selected by Architect from manufacturer's full
range].

Glazing Sealant:

1.

Neutral-curing silicone glazing sealant complying with ASTM C920, Type S, Grade NS,
Class 100/50, Use NT.

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

b. Applications: <Describe types of glazing applications where this sealant is
required>.

Neutral-curing silicone glazing sealant complying with ASTM C920, Type S, Grade NS,
Class 50, Use NT.

a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

b. Applications: <Describe types of glazing applications where this sealant is
required>.

Neutral-curing silicone glazing sealant complying with ASTM C920, Type S, Grade NS,
Class 25, Use NT.
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a. <Double click here to find, evaluate, and insert list of manufacturers and
products.>

b. Applications: <Describe types of glazing applications where this sealant is
required>.

GLAZING TAPES

Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric
tape; 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; and
complying with ASTM C1281 and AAMA 800 for products indicated below:

1. AAMA 804.3 tape, where indicated.

2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous
pressure.

3. 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; and complying with AAMA 800 for the following types:

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with
a full bead of liquid sealant.

MISCELLANEOUS GLAZING MATERIALS

General: Provide products of material, size, and shape complying with referenced glazing

standard, with 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:

1. [EPDM] [Silicone] [Neoprene] [Santoprene] <Insert type> with a Shore A durometer
hardness of 85, plus or minus 5.

2. Type recommended by sealant or glass manufacturer.

Spacers:

1. [Neoprene] <Insert type> blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

2. Type recommended by sealant or glass manufacturer.

Edge Blocks:
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1. [EPDM] [Silicone] [Neoprene] [Santoprene] <Insert type> with a Shore A durometer
hardness per manufacturer's written instructions.
2. Type recommended by sealant or glass manufacturer.

Cylindrical Glazing Sealant Backing: ASTM C1330, 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 fit 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.

1. Allow for thermal movements from ambient and surface temperature changes acting on
glass framing members and glazing components.

a. Temperature Change: [120 deg F, ambient; 180 deg F, material surfaces]
<Insert temperature change>.

Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges
with slight chamfers at junctions of edges and faces.

Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

EXAMINATION

Examine framing, glazing channels, and stops, with Installer present, for compliance with the
following:

1. Manufacturing and installation tolerances, including those for size, squareness, and
offsets at corners.

2. Presence and functioning of weep systems.

3. Minimum required face and edge clearances.

4. Effective sealing between joints of glass-framing members.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.
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B.  Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so
that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible
marks in the completed Work.

33 GLAZING, GENERAL

A.  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.

B.  Protect glass edges from damage during handling and installation. Remove damaged glass from
Project site and legally dispose of off Project site. Damaged glass includes glass with edge
damage or other imperfections that, when installed, could weaken glass, impair performance, or
impair appearance.

C.  Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

D. 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.

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
F. Provide spacers for glass lites where length plus width is larger than 50 inches.
1. Locate spacers directly opposite each other on both inside and outside faces of glass.

Install correct size and spacing to preserve required face clearances, unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face clearances
and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant
width. With glazing tape, use thickness slightly less than final compressed thickness of
tape.

G.  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.

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
L. Set glass lites with proper orientation so that coatings face exterior or interior as specified.

I Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is
subjected to movement.

K.  Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with
sealant recommended by gasket manufacturer.
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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.

Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover
horizontal framing joints by applying tapes to jambs, then to heads and sills.

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.

Do not remove release paper from tape until right before each glazing unit is installed.
Apply heel bead of elastomeric sealant.

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.

Apply cap bead of elastomeric sealant over exposed edge of tape.

GASKET GLAZING (DRY)

Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

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.

Installation with Drive-in Wedge Gaskets: 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.

Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, and
press firmly against soft compression gasket. Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to
produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with
sealant recommended by gasket manufacturer.

Install gaskets so they protrude past face of glazing stops.
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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.

Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond
of sealant to glass and channel surfaces.

Tool exposed surfaces of sealants to provide a substantial wash away from glass.

CLEANING AND PROTECTION

Immediately after installation remove nonpermanent labels and clean surfaces.

Protect glass from contact with contaminating substances resulting from construction

operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry

surfaces at frequent intervals during construction, but not less than once a month, for buildup of
dirt, scum, alkaline deposits, or stains.

1. If, despite such protection, contaminating substances do come into contact with glass,
remove substances immediately as recommended in writing by glass manufacturer.
Remove and replace glass that cannot be cleaned without damage to coatings.

Remove and replace glass that is damaged during construction period.

Wash glass on both exposed surfaces not more than four days before date scheduled for

inspections that establish date of Substantial Completion. Wash glass as recommended in

writing by glass manufacturer.

MONOLITHIC GLASS SCHEDULE

Glass Type GL-1: Clear [annealed] [heat-strengthened] [fully tempered] float glass.

1. Minimum Thickness: [6 mm] <Insert thickness designation>.

2. Safety glazing required.

LAMINATED GLASS SCHEDULE

Glass Type GL-1: Clear laminated glass with two plies of [annealed] [heat-strengthened]

[fully tempered] [ultraclear annealed] [ultraclear heat-strengthened] [ultraclear fully

tempered] float glass.

1. Basis-of-Design  Product: <Insert manufacturer's name; product name or
designation>.
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Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [S mm] [6 mm] [As indicated]
<Insert thickness designation>.

Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].

Safety glazing required.

B.  Glass Type [GL-<7>]: Low-E-coated, laminated vision glass with two plies of clear [annealed]
[heat-strengthened] [fully tempered] float glass.

1.

2.

W

O 0N

Basis-of-Design Product: <Insert manufacturer's name; product name or
designation>.

Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [5 mm] [6 mm] [As indicated]
<Insert thickness designation>.

Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].

Low-E Coating: [Pyrolytic on second] [Pyrolytic on third] [Sputtered on second]
[Sputtered on third] [Pyrolytic or sputtered on second or third] surface.

Winter Nighttime U-Factor: <Insert value> maximum.

Summer Daytime U-Factor: <Insert value> maximum.

Visible Light Transmittance: <Insert number> percent minimum.

Solar Heat Gain Coefficient: <Insert value> maximum.

Safety glazing required.

3.10 INSULATING GLASS SCHEDULE

A.  Glass Type GL-1: Clear insulating glass.

1.

w

O 0NNk

Basis-of-Design Product: <Insert manufacturer's name; product name or
designation>.

Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.

Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [S mm] [6 mm] <Insert
thickness designation>.

Outdoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] float glass.

Interspace Content: [Air] [Argon].

Indoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] float glass.

Winter Nighttime U-Factor: <Insert value> maximum.

Summer Daytime U-Factor: <Insert value> maximum.

Safety glazing required.

B.  Glass Type [GL-<6>]: Tinted insulating glass.

1.

el

O o NNk

GLAZING

Basis-of-Design Product: <Insert manufacturer's name; product name or
designation>.

Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.

Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [S mm] [6 mm] <Insert
thickness designation>.

Outdoor Lite: Tinted [annealed] [heat-strengthened] [fully tempered] float glass.

Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray]| <Insert color>.

Interspace Content: [Air] [Argon].

Indoor Lite: Clear [annealed] [heat-strengthened] [fully tempered] float glass.

Winter Nighttime U-Factor: <Insert value> maximum.

Summer Daytime U-Factor: <Insert value> maximum.
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10.  Visible Light Transmittance: <Insert number> percent minimum.
11.  Solar Heat Gain Coefficient: <Insert value> maximum.
12.  Safety glazing required.

C.  Glass Type [GL-<7>]: Low-E-coated, tinted insulating glass.
1. Basis-of-Design Product: <Insert manufacturer's name; product name or
designation>.
2. Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
3. Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert
thickness designation>.
4, Outdoor Lite: Tinted [annealed] [heat-strengthened] [fully tempered] float glass.
5. Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
6. Interspace Content: [Air] [Argon].
7. Indoor Lite: Clear [annealed] [heat-strengthened] [fully tempered] float glass.
8. Low-E Coating: [Pyrolytic on second] [Pyrolytic on third] [Sputtered on second]
[Sputtered on third] [Pyrolytic or sputtered on second or third] surface.
9. Winter Nighttime U-Factor: <Insert value> maximum.
10.  Summer Daytime U-Factor: <Insert value> maximum.
11.  Visible Light Transmittance: <Insert number> percent minimum.
12.  Solar Heat Gain Coefficient: <Insert value> maximum.
13.  Safety glazing required.
3.11 INSULATING-LAMINATED-GLASS SCHEDULE
A.  Glass Type [GL-<1>]: Clear insulating laminated glass.
1. Basis-of-Design Product: <Insert manufacturer's name; product name or
designation>.
2. Overall Unit Thickness: [1-3/16 inch] [1 inch] [3/4 inch] <Insert dimension>.
3. Minimum Thickness of Outdoor Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert
thickness designation>.
4, Outdoor Lite: [Heat-strengthened] [Fully tempered] float glass.
5. Interspace Content: [Air] [Argon].
6. Indoor Lite: Clear laminated glass with two plies of [annealed] [heat-strengthened]
[fully tempered] float glass.
a. Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [S mm] [6 mm] [As
indicated] <Insert thickness designation>.
b. Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].
7 Winter Nighttime U-Factor: <Insert value> maximum.
8. Summer Daytime U-Factor: <Insert value> maximum.
9 Solar Heat Gain Coefficient: <Insert value> maximum.
10.  Safety glazing required.
B.  Glass Type [GL-<2>]: Low-E-coated, clear insulating laminated glass.
1. Basis-of-Design Product: <Insert manufacturer's name; product name or
designation>.
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Overall Unit Thickness: [1-3/16 inch] [1 inch] [3/4 inch] <Insert dimension>.
Minimum Thickness of Outdoor Lite: [3 mm] [4 mm] [5S mm] [6 mm] <Insert
thickness designation>.

Outdoor Lite: [Heat-strengthened] [Fully tempered] float glass.

Interspace Content: [Air] [Argon].

Indoor Lite: Clear laminated glass with two plies of [annealed] [heat-strengthened]
[fully tempered] float glass.

a. Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [S mm] [6 mm] [As
indicated] <Insert thickness designation>.
b. Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].

Low-E Coating: [Pyrolytic on second] [Pyrolytic on third] [Sputtered on second]
[Sputtered on third] [Pyrolytic or sputtered on second or third] surface.

Winter Nighttime U-Factor: <Insert value> maximum.

Summer Daytime U-Factor: <Insert value> maximum.

Visible Light Transmittance: <Insert number> percent minimum.

Solar Heat Gain Coefficient: <Insert value> maximum.

Safety glazing required.

C.  Glass Type [GL-<3>]: Tinted, insulating laminated glass.

1.

w

Nownk

8.
9.
10.
11.
12.

Basis-of-Design Product: <Insert manufacturer's name; product name or
designation>.

Overall Unit Thickness: [1-3/16 inch] [1 inch] [3/4 inch] <Insert dimension>.
Minimum Thickness of Outdoor Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert
thickness designation>.

Outdoor Lite: Tinted [heat-strengthened] [fully tempered] float glass.

Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray]| <Insert color>.

Interspace Content: [Air] [Argon].

Indoor Lite: Clear laminated glass with two plies of [annealed] [heat-strengthened]
[fully tempered] float glass.

a. Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [S mm] [6 mm] [As
indicated] <Insert thickness designation>.
b. Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].

Winter Nighttime U-Factor: <Insert value> maximum.

Summer Daytime U-Factor: <Insert value> maximum.

Visible Light Transmittance: <Insert number> percent minimum.
Solar Heat Gain Coefficient: <Insert value> maximum.

Safety glazing required.

D.  Glass Type [GL-<4>]: Low-E-coated, tinted, insulating laminated glass.

1.

e

GLAZING

Basis-of-Design  Product: <Insert manufacturer's name; product name or
designation>.

Overall Unit Thickness: [1-3/16 inch] [1 inch] [3/4 inch] <Insert dimension>.
Minimum Thickness of Outdoor Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert
thickness designation>.

Outdoor Lite: Tinted [heat-strengthened] [fully tempered] float glass.
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5. Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray]| <Insert color>.
6. Interspace Content: [Air] [Argon].
7. Indoor Lite: Clear laminated glass with two plies of [annealed] [heat-strengthened]
[fully tempered] float glass.
a. Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [S mm] [6 mm] [As
indicated] <Insert thickness designation>.
b. Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].
8. Low-E Coating: [Pyrolytic on second] [Pyrolytic on third] [Sputtered on second]
[Sputtered on third] [Pyrolytic or sputtered on second or third] surface.
9. Winter Nighttime U-Factor: <Insert value> maximum.
10.  Summer Daytime U-Factor: <Insert value> maximum.
11.  Visible Light Transmittance: <Insert number> percent minimum.
12.  Solar Heat Gain Coefficient: <Insert value> maximum.
13.  Safety glazing required.
END OF SECTION 088000
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

1.4

A.

B.

C.

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. Interior gypsum board.

DELIVERY, STORAGE AND HANDLING

Store materials inside under cover and keep them dry and protected against weather,
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack
panels flat and supported on risers on a flat platform to prevent sagging.

FIELD CONDITIONS

Environmental Limitations: Comply with ASTM C840 requirements or gypsum board
manufacturer's written instructions, whichever are more stringent.

Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.

Do not install 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.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
22 GYPSUM BOARD, GENERAL
A.  Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.
GYPSUM BOARD 092900 - 1
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INTERIOR GYPSUM BOARD
Gypsum Board, Type X: ASTM C1396/C1396M.
1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

2. Thickness: 5/8 inch.
3. Long Edges: Tapered.

Gypsum Ceiling Board: ASTM C1396/C1396M.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2. Thickness: 1/2 inch.
3. Long Edges: Tapered.

Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant
core and paper surfaces.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2. Core: 5/8 inch, Type X.

3. Long Edges: Tapered.

4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
TRIM ACCESSORIES

Interior Trim: ASTM C1047.

1. Material: [Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-
faced galvanized-steel sheet] [Galvanized or aluminum-coated steel sheet or rolled
zinc] [Plastic] [Paper-faced galvanized-steel sheet].

2. Shapes:
a. Cornerbead.
b. Bullnose bead.
c. LC-Bead: J-shaped; exposed long flange receives joint compound.
d. L-Bead: L-shaped; exposed long flange receives joint compound.
e. U-Bead: J-shaped; exposed short flange does not receive joint compound.

JOINT TREATMENT MATERIALS
General: Comply with ASTM C475/C475M.
Joint Tape:

1. Interior Gypsum Board: Paper.

Joint Compound for Interior Gypsum Board: 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.

GYPSUM BOARD 092900 - 2
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Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and
trim flanges, use [setting-type taping] [drying-type, all-purpose] compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

Fill Coat: For second coat, use [setting-type, sandable topping] [drying-type, all-
purpose] compound.

Finish Coat: For third coat, use [setting-type, sandable topping] [drying-type, all-
purpose] compound.

Skim Coat: For final coat of Level 5 finish, use [setting-type, sandable topping
compound] [drying-type, all-purpose compound] [high-build interior coating
product designed for application by airless sprayer and to be used instead of skim
coat to produce Level 5 finish].

Joint Compound for Exterior Applications:

1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type,
sandable topping compound.

2. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board manufacturer.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written instructions.

Steel Drill Screws: ASTM C1002 unless otherwise indicated.

1.

Use screws complying with ASTM C954 for fastening panels to steel members from
0.033 to 0.112 inch thick.

Vapor Retarder: As specified in Section 072600 "Vapor Retarders."

TEXTURE FINISHES

Primer: As recommended by textured finish manufacturer.

Aggregate Finish: Water-based, job-mixed, aggregated, drying-type texture finish for spray
application.

1.
2.

<Double click here to find, evaluate, and insert list of manufacturers and products.>
Texture: [Light spatter]| [Spatter knock-down] <Insert texture>.

Non-Aggregate Finish: Premixed, vinyl texture finish for spray application.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
2. Texture: [Orange peel] [Spatter] [Spatter knock-down] <Insert texture>.
GYPSUM BOARD 092900 - 3
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PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine areas and substrates including welded hollow-metal frames and support framing, with
Installer present, for compliance with requirements and other conditions affecting performance
of the Work.

Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLYING AND FINISHING PANELS, GENERAL
Comply with ASTM C840.

Install ceiling panels across framing to minimize the number of abutting end joints and to avoid
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels
not less than one framing member.

Install panels with face side out. Butt panels together for a light contact at edges and ends with
not more than 1/16 inch of open space between panels. Do not force into place.

Locate edge and end joints over supports, except in ceiling applications where intermediate
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not
make joints other than control joints at corners of framed openings.

Form control and expansion joints with space between edges of adjoining gypsum panels.

Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.

3. Where partitions intersect structural members projecting below underside of floor/roof
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow
1/4- to 3/8-inch-wide joints to install 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.

STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings
and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both
faces of partitions at perimeters and through penetrations. Comply with ASTM C919 and with
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manufacturer's written instructions for locating edge trim and closing off sound-flanking paths
around or through assemblies, including sealing partitions above acoustical ceilings.

Install sound attenuation blankets before installing gypsum panels unless blankets are readily
installed after panels have been installed on one side.

APPLYING INTERIOR GYPSUM BOARD

Install interior gypsum board in the following locations:

1. Wallboard Type: Vertical surfaces unless otherwise indicated.
2. Ceiling Type: Ceiling surfaces.
3. Mold-Resistant Type: [As indicated on Drawings] <Insert requirements>.

Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest
extent possible and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels [vertically (parallel to framing)]
[horizontally (perpendicular to framing)] unless otherwise indicated or required by
fire-resistance-rated assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses
of panels.
3. Fastening Methods: Apply gypsum panels to supports with steel drill screws.
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.
LC-Bead: Use at exposed panel edges.

e

Cornerbead: Use at outside corners.

4. LC-Bead: Use at exposed panel edges.

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, rounded or beveled edges, and damaged surface areas.

GYPSUM BOARD 092900 - 5
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Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.

Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C840:

1. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.
a. Primer and its application to surfaces are specified in Section 099123 "Interior
Painting."

APPLYING TEXTURE FINISHES

Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces
receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.

Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a
uniform texture free of starved spots or other evidence of thin application or of application
patterns.

Prevent texture finishes from coming into contact with surfaces not indicated to receive texture
finish by covering them with masking agents, polyethylene film, or other means. If, despite
these precautions, texture finishes contact these surfaces, immediately remove droppings and
overspray to prevent damage according to texture-finish manufacturer's written instructions.

PROTECTION
Protect adjacent surfaces from drywall compound and promptly remove from floors and other
non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall

application.

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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