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Disclaimer and Additional Information

400 Point Count Method EPA 600/R-93/116

EPA — 40 CFR Appendix E to Subpart E of Part 763, Interim Method of the Determination of
Asbestos in Bulk Insulation Samples

EPA 600/R-93/116: Method for the Determination of Asbestos in Bulk Building Materials

This report is the sole property of the client named on the SanAir Technologies Laboratory chain-of-custody
(COC). Results in the report are confidential information intended only for the use by the customer listed on the
COC. Neither results nor reports will be discussed with or released to any third party without our client's written
permission. The final report shall not be reproduced except in full without written approval of the laboratory to
assure that parts of the report are not taken out of context. The information provided in this report applies only
to the samples submitted and is relevant only for the date, time, and location of sampling. The accuracy of the
results is dependent upon the client’s sampling procedure, additions, exclusions, method deviations and
information provided to the laboratory by the client. When client requires samples to be tested that deviates
from a specific method or condition, all reported results may be affected by the deviation. SanAir assumes no
responsibility for the sampling procedure and will provide evaluation reports based solely on the sample(s) in
the condition in which they arrived at the laboratory and information provided by the client on the COC, such
as: project number, project name, collection dates, purchase order number, special instructions, samples
collected by, sample numbers, sample identifications, sample type, selected analysis type, flow rate, total
volume or area, and start - stop times that may affect the validity of the results in this report. Samples were
received in good condition unless otherwise noted. SanAir assumes no responsibility or liability for the manner
in which the results are used or interpreted. This report does not constitute and shall not be used to claim
product certification, approval, or endorsement by NVLAP, NIST, or any other U.S. governmental agencies and
may not be accredited by every local, state, and federal regulatory agency. Samples are held for a period of 60
days.

Asbestos Certifications

NVLAP Lab Code 200870-0

City of Philadelphia Department of Public Health Certificate Number: ALL-460

PA Department of Environmental Protection Number: 68-05397

California ELAP Certificate Number: 2915

Colorado Department of Public Health & Environment Registration Number: AL-23143

Connecticut Department of Public Health Registration Number: PH-0105

Massachusetts Department of Labor Standards License Number: AA000222

State of Maine Department of Environmental Protection License Number; LB-0075, LA-0084

New York Department of Health Lab ID No: 11983

State of Rhode Island Department of Health Certification Number: PCM00126, PLM00126, TEM00126
Texas Department of State Health Services License Number: 300440

Commonwealth of Virginia Department of Professional & Occupational Regulation Number 3333000323
The State of Washington Department of Ecology Laboratory ID: C989

State of West Virginia Bureau for Public Health Asbestos Laboratory Number: LT0O00616

Vermont Department of Health License Number: AL166318

State of Louisiana Department of Environmental Quality, Al Number: 212253, Certificate Number: 05088

Revision Date: 9/13/2022
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Disclaimer

This report is the sole property of the client named on the SanAir Technologies Laboratory chain-
of-custody (COC). Results in the report are confidential information intended only for the use by
the customer listed on the COC. Neither results nor reports will be discussed with or released to
any third party without our client's written permission. The final report shall not be reproduced
except in full without written approval of the laboratory to assure that parts of the report are not
taken out of context. The information provided in this report applies only to the samples
submitted and is relevant only for the date, time, and location of sampling. The accuracy of the
results is dependent upon the client's sampling procedure and information provided to the
laboratory by the client. SanAir assumes no responsibility for the sampling procedure and will
provide evaluation reports based solely on the sample(s) in the condition in which they arrived at
the laboratory and information provided by the client on the COC, such as: project number,
project name, collection dates, po number, special instructions, samples collected by, sample
numbers, sample identifications, sample type, selected analysis type, flow rate, total volume or
area, and start stop times that may affect the validity of the results in this report. Samples were
received in good condition unless otherwise noted on the report. SanAir assumes no
responsibility or liability for the manner in which the results are used or interpreted. This report
does not constitute and shall not be used to claim product certification, approval, or endorsement
by NVLAP, NIST, or any other U.S. governmental agencies and may not be certified by every
local, state, and federal regulatory agencies.

Samples are held for a period of 60 days. Fibers smaller than 5 microns cannot be seen with this
method due to scope limitations.

For NY state samples, method EPA 600/M4-82-020 is performed.

NYELAP Disclaimer:

Polarized- light microscopy is not consistently reliable in detecting asbestos in floor covering and
similar non-friable organically bound materials. Quantitative transmission electron microscopy is
currently the only method that can be used to determine if this material can be considered or
treated as non-asbestos containing.

Asbestos Certifications

NVLAP lab code 200870-0

City of Philadelphia: ALL-460

PA Department of Environmental Protection Number: 68-05397
California License Number: 2915

Colorado License Number: AL-23143

Connecticut License Number: PH-0105

Massachusetts License Number: AA000222

Maine License Number: LB-0075, LA-0084

New York ELAP lab ID; 11983

Rhode Island License Number: PCM00126, PLM00126, TEM00126
Texas Department of State Health Services License Number; 300440
Commonwealth of Virginia 3333000323

Washington State License Number; C989

West Virginia License Number: LT0O00616

Vermont License: AL166318

Louisiana Department of Environmental Quality: 212253, Cert 05088

Revision Date: 8/14/2020
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Demolition and removal of selected portions of building.

2. Salvage of existing items to be reused.

1.2 DEFINITIONS

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated
to be salvaged or reinstalled.

B. Remove and Reinstall: Detach items from existing construction, in a manner to prevent
damage, prepare for reuse, and reinstall where indicated.

C. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise
indicated to be salvaged or reinstalled.

D. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle
methods and equipment to prevent damage to the item and surfaces; disposing of items unless
indicated to be salvaged or reinstalled.

1.3 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

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

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

1.4 PREINSTALLATION MEETINGS

A. Predemolition Conference: Conduct conference at Project site.

1. Inspect and discuss condition of construction to be selectively demolished.

2. Review structural load limitations of existing structure.

3 Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid
delays.

SELECTIVE DEMOLITION 024119 -1 Project No.: 221202
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1.5

1.6

1.7

4. Review requirements of work performed by other trades that rely on substrates exposed
by selective demolition operations.
5. Review areas where existing construction is to remain and requires protection.

INFORMATIONAL SUBMITTALS

Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property, for dust control and for noise control. Indicate
proposed locations and construction of barriers.

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 building manager's on-site operations are
uninterrupted.

Interruption of utility services. Indicate how long utility services will be interrupted.
Coordination for shutoff, capping, and continuation of utility services.

Use of stairs.

Coordination of Owner's continuing occupancy of portions of existing building and of
Owner's partial occupancy of completed Work.

agRwd

Predemolition Photographs or Video: Show existing conditions of adjoining construction,
including finish surfaces, that might be misconstrued as damage caused by salvage and
demolition operations. Comply with Section 013233 "Photographic Documentation." Submit
before Work begins.

Warranties: Documentation indicating that existing warranties are still in effect after completion
of selective demolition.

CLOSEOUT SUBMITTALS

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

FIELD CONDITIONS

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

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. Loose furniture, fixtures and equipment.

Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.

SELECTIVE DEMOLITION 024119 - 2 Project No.: 221202
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D.

E.

F.

1.8

A

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

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

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

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

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

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

COORDINATION

Arrange selective demolition schedule so as not to interfere with Owner's operations.

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 ANSI/ASSP A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

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

B. 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.

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

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

SELECTIVE DEMOLITION 024119 - 3 Project No.: 221202
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3.3

3.4

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.

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 Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.
f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug

remaining ducts with same or compatible ductwork material.

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.

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:

SELECTIVE DEMOLITION 024119 -4 Project No.: 221202
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3.5

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

5. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

6. 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.

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.

PN~

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, and then remove masonry between saw cuts.

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and
remove.

Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations
in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings.

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.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction.

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. Remove debris from elevated portions of building by chute, hoist, or other device that will

convey debris to grade level in a controlled descent.

Burning: Do not burn demolished materials.

SELECTIVE DEMOLITION 024119 -5 Project No.: 221202
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3.6 CLEANING
A. 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.

END OF SECTION 024119

SELECTIVE DEMOLITION 024119 - 6 Project No.: 221202
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SECTION 042000 - UNIT MASONRY

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:

gD

Clay face brick.

Mortar and grout.

Ties and anchors.

Embedded flashing.

Miscellaneous masonry accessories.

1.3 DEFINITIONS

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Verification: For each type and color of the following:

1.

Brick.

1.5 INFORMATIONAL SUBMITTALS

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

1.

aorwd

Masonry units.

a. Include data on material properties.

b. For brick, include size-variation data verifying that actual range of sizes falls within
specified tolerances.

C. For exposed brick, include test report for efflorescence according to ASTM C67.

Cementitious materials. Include name of manufacturer, brand name, and type.

Preblended, dry mortar mixes. Include description of type and proportions of ingredients.

Grout mixes. Include description of type and proportions of ingredients.

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.

UNIT MASONRY 042000 -1 Project No.: 221202
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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.

1.6 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.

1.7 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.
2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes,

secure cover a minimum of 24 inches down face next to unconstructed wythe, and hold
cover 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.
UNIT MASONRY 042000 - 2 Project No.: 221202
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D.

E.

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.

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
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

21

A

B.

22

A

B.

C.

2.3

A

MANUFACTURERS

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.

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.

UNIT MASONRY, GENERAL

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

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.

Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs
indicated.

1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by
a qualified testing agency acceptable to authorities having jurisdiction.

BRICK

General: Provide shapes indicated and as follows, with exposed surfaces matching finish and
color of exposed faces of adjacent units:

UNIT MASONRY 042000 - 3 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

For ends of sills and caps and for similar applications that would otherwise expose
unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces
finished.

Provide special shapes for applications where stretcher units cannot accommodate
special conditions, including those at corners, movement joints, bond beams, sashes,
and lintels.

Provide special shapes for applications requiring brick of size, form, color, and texture on
exposed surfaces that cannot be produced by sawing.

Provide special shapes for applications where shapes produced by sawing would result
in sawed surfaces being exposed to view.

B. Clay Face Brick: Facing brick complying with ASTM C216.

1.

Products: Subject to compliance with requirements, provide brick matching the existing
exterior face brick from Glen-Gery Brick; or alternate product as approved by Architect
prior to bidding by one of the following manufacturers:

1) Acme Brick

2) Belden Brick

2. Grade: SW.

3. Type: FBS.

4. Finish: Match existing.

5. Initial Rate of Absorption: Less than 30 g/30 sq. in. per minute when tested according to
ASTM C67.

6. Efflorescence: Provide brick that has been tested according to ASTM C67 and is rated
"not effloresced."

7. Size (Actual Dimensions): 3-5/8 inches wide by 2-1/4 inches high by 7-5/8 inches long.
Field Verify to match existing.

8. Application: Use where brick is exposed unless otherwise indicated.

2.4 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C150/C150M, Type | or Il, except Type Il may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
that matches existing mortar.

1.

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

B. Hydrated Lime: ASTM C207, Type S.

C. Aggregate for Mortar: ASTM C144.

1.

2.

For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the
No. 16 sieve.

D. Aggregate for Grout: ASTM C404.

E. Water: Potable.

UNIT MASONRY 042000 - 4 Project No.: 221202
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25

2.6

TIES AND ANCHORS

General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-
inch cover on outside face.

Materials: Provide ties and anchors specified in this article that are made from materials that
comply with the following unless otherwise indicated:

1. Mill-Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A641/A641M, Class 1
coating.

2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M,
Class B-2 coating.

3. Galvanized-Steel Sheet: ASTM A653/A653M, Commercial Steel, G60 zinc coating.

4. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, with
ASTM A153/A153M, Class B coating.

5. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

6. Stainless Steel Bars: ASTM A276 or ASTM A666, Type 304.

Adjustable Masonry-Veneer Anchors:
1. General: Provide anchors that allow vertical adjustment but resist a 100-Ibf load in both

tension and compression perpendicular to plane of wall without deforming or developing
play in excess of 1/16 inch .

2. Fabricate sheet metal anchor sections and other sheet metal parts from 0.075-inch- thick
steel sheet, galvanized after fabrication.

3. Fabricate wire ties from 0.187-inch- diameter, hot-dip galvanized-steel wire unless
otherwise indicated.

4. Screw-Attached, Masonry-Veneer Anchors: Wire tie and a sheet metal anchor section,

with screw holes top and bottom and with raised rib-stiffened strap, 5/8 inch wide by 5-1/2
inches long, stamped into center to provide a slot between strap and base for inserting

wire tie.

a. Basis-of-Design Product: Subject to compliance with requirements, provide
Hohmann & Barnard, Inc; DW-10HS. or comparable product as approved by
Architect.

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.

3. 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.

4. Solder metal items at corners.

Flexible Flashing: Use the following unless otherwise indicated:

1. Copper-Laminated Flashing: 7-0z./sq. ft. copper sheet bonded between two layers of
glass-fiber cloth. Use only where flashing is fully concealed in masonry.
a. Products: Subject to compliance with requirements, provide one of the following:
1) Advanced Building Products Inc.; Copper Fabric Flashing
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2.8

2) Hohmann & Barnard, Inc; Copper Fabric Flashing.
3) York Manufacturing, Inc; Multi-Flash 500.

Application: Unless otherwise indicated, use the following:

1. Where flashing is partly exposed and is indicated to terminate at the wall face, use
flexible flashing hemmed with a stainless steel metal drip edge.

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.

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.

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

Weep/Cavity Vent Products: Use the following unless otherwise indicated:
1. Wicking Material: Absorbent rope, made from cotton or UV-resistant synthetic fiber, 1/4 to
3/8 inch in diameter, in length required to produce 2-inch exposure on exterior and 18

inches in cavity. Use only for weeps.

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

1. Products: Subject to compliance with requirements, provide one of the following:
a. Advanced Building Products Inc.; Mortar Break
b. Hohmann & Barnard, Inc; Mortar Trap.
C. Wire-Bond; Cavity Net

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.

MASONRY CLEANERS

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. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Diedrich Technologies, Inc.; a Hohmann & Barnard company.

b. EaCo Chem, Inc.
c. PROSOCO, Inc.
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A

B.

C.

MORTAR AND GROUT MIXES

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

Do not use calcium chloride in mortar or grout.

Use portland cement-lime mortar unless otherwise indicated.

For exterior masonry, use mortar.

For reinforced masonry, use mortar.

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.

arON =

Mortar for Unit Masonry: Comply with ASTM C270, Property Specification. Provide the following
types of mortar for applications stated unless another type is indicated.

1. For masonry below grade or in contact with earth, use Type M.

2. 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.

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 as measured according to
ASTM C143/C143M.

PART 3 - EXECUTION

3.1 EXAMINATION
A. 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.
B. Before installation, examine rough-in and built-in construction for piping systems to verify actual
locations of piping connections.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

INSTALLATION, GENERAL

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.

Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match construction immediately adjacent to opening.

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.

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.

Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per
minute when tested according to ASTM C67. Allow units to absorb water so they are damp but
not wet at time of laying.

TOLERANCES

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.

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.

UNIT MASONRY 042000 - 8 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

3.4

3.5

Joints:

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 .

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 one-
third running bond; 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.

Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

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.

ANCHORED MASONRY VENEERS

Anchor masonry veneers to wall framing with masonry-veneer anchors to comply with the
following requirements:

1. Fasten screw-attached anchors through sheathing to wall framing with metal fasteners of
type indicated. Use two fasteners unless anchor design only uses one fastener.

2. Embed tie sections in masonry joints.

3 Locate anchor sections to allow maximum vertical differential movement of ties up and
down.

4. Space anchors as indicated, but not more than 18 inches o.c. vertically and horizontally.

Install additional anchors within 12 inches of openings and at intervals, not exceeding 24
inches , around perimeter.

Provide not less than 2 inches of airspace between back of masonry veneer and face of
sheathing.
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1. Keep airspace clean of mortar droppings and other materials during construction. Bevel
beds away from airspace, to minimize mortar protrusions into airspace. Do not attempt to
trowel or remove mortar fins protruding into airspace.

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 expansion joints in brick as follows:

1. Build in compressible joint fillers where indicated.
2. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 inch
for installation of sealant and backer rod specified in Section 079200 "Joint Sealants."

Provide horizontal, pressure-relieving joints by either leaving an airspace or inserting a
compressible filler of width required for installing sealant and backer rod specified in
Section 079200 "Joint Sealants," but not less than 3/8 inch.

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.
LINTELS

Install steel lintels where indicated.

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 masonry-veneer walls, extend flashing through veneer, across airspace behind
veneer, and up face of sheathing at least 8 inches ; with upper edge tucked under air
barrier, lapping at least 4 inches . Fasten upper edge of flexible flashing to sheathing
through termination bar.

3. 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.

4. Install metal drip edges beneath flexible flashing at exterior face of wall. Hem flexible
flashing and metal drip edge together to form interlocking joint.

Install weep holes in exterior wythes and veneers in head joints of first course of masonry
immediately above embedded flashing.
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1. Use specified weep/cavity vent products to form weep holes.

2 Use wicking material to form weep holes above flashing under brick sills. Turn wicking
down at lip of sill to be as inconspicuous as possible.

3. Space weep holes formed from wicking material16 inches o.c.

4. Cover cavity side of weep holes with plastic insect screening at cavities insulated with
loose-fill insulation.

5. Trim wicking material flush with outside face of wall after mortar has set.

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

REPAIRING, POINTING, AND CLEANING

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.

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.

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

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. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

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

5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's

written instructions.
MASONRY WASTE DISPOSAL

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. Rooftop equipment bases and support curbs.
3. Wood blocking and nailers.
4. Wood furring.
5. Plywood backing panels.
B. Related Requirements:
1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment.
1.3 REFERENCES
A. American Lumber Standard Committee (ALSC):
1. PS 20: Voluntary Product Standard, American Softwood Lumber Standard.
B. American National Standards Institute (ANSI)/American Wood Council (AWC):
1. National Design Specification for Wood Construction (ANSI/AWC NDS).
C. American National Standards Institute (ANSI)/ASME - The American Society of Mechanical
Engineers (ASME):
1. ANSI/ASME B18.6.1: Wood Screws (Inch Series).
D. American Wood Council (AWC):
1. WCD 1 - Details for Conventional Wood Frame Construction.
E. American Wood Protection Association (AWPA):
1. M4: Standard for the Care of Preservative-treated Wood Products.
2. T1: User Category System: Processing and Treatment Standard.
3. U1: Use Category System: User Specification for Treated Wood.
F. APA-The Engineered Wood Association (APA):
1. Engineered Wood Construction Guide (Construction Guide).
2. PRP-108: Performance Standards and Qualification Policy for Structural-Use Panels.
G. ASTM International:
1. D3498: Standard Specification for Adhesives for Field-Gluing Plywood to Lumber
Framing for Floor Systems.
2. F1667: Standard Specification for Driven Fasteners: Nails, Spikes, and Staples.
14 DEFINITIONS
A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.
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B.

C.

D.

1.5

A

1.6

A

B.

1.7

A

B.

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

Exposed Framing: Framing not concealed by other construction.
OSB: Oriented strand board.
ACTION SUBMITTALS

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

1. Include data for 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.

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.

Pressure-preservative treatment: Preservative name/type, minimum retention level, and
inspection agency logo.

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.

Store materials to prevent damage to, or over loading of, the structure.

PART 2 - PRODUCTS

2.1

A

B.

WOOD PRODUCTS, GENERAL

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.

Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated.

ROUGH CARPENTRY 061000 - 2 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

22

23

24

WOOD-PRESERVATIVE-TREATED LUMBER
Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no
arsenic or chromium.

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.

Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board
of Review.

Application: Treat items indicated on Drawings, and the following:

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

Non-Load-Bearing Interior Partitions: Construction, No. 2 grade, or better.

1. Application: Interior partitions not indicated as load bearing.
2. Species:
a. Southern pine or mixed southern pine; SPIB.

b. Douglas fir-larch; WCLIB or WWPA.

Load-Bearing Partitions: No. 2 grade or better.

1. Application: Exterior walls and interior load-bearing partitions.
2. Species:
a. Southern pine or mixed southern pine; SPIB.

b. Douglas fir-larch; WCLIB or WWPA.

Joists, Rafters, Lintels, Truss Repair Lumber, and Other Framing Not Listed Above: No. 2 grade
or better.

1. Species:

a. Southern pine; SPIB.

b. Douglas fir-larch; WCLIB or WWPA.
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.
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4. Furring.
Dimension Lumber Items: Construction or No. 2 grade lumber of any species.

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 fiber cement 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, C-C Plugged, fire-retardant treated,
in thickness indicated or, if not indicated, not less than 3/4-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.

Nails: ASTM F1667.

Use full-head nails

6d Wallboard: 0.092” diameter x 1.875” long

8d Common: 0.131” diameter x 2.5” long

8d Common x 1.5”: 0.131” diameter x 1.5” long
8d Ring Shank: 0.131” diameter x 2.5” long

10d: 0.131” diameter x 3” long

10d Common: 0.148” diameter x 3” long

10d Common x 1.5”: 0.148” diameter x 1.5” long
16d Common: 0.162” diameter x 3.5” long

0. 16d Sinker: 0.148” diameter x 3.25” long

SVONooORARLON =

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 AC193 and ICC-ES AC308 as appropriate for the
substrate.

1) Material: Carbon-steel components, zinc plated to comply with ASTM B633,
Class Fe/Zn 5.

2) Material: Stainless steel with bolts and nuts complying with ASTM F593 and
ASTM F594, Alloy Group 1 or 2.
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ANCHORS, BOLTS, AND ASSOCIATED HARDWARE
Anchors:

1. Hilti Kwik Bolt 3 Stainless Steel
2. Exterior Shear Wall Sill Plates:

a. 1/2” diameter
b. 1 3/8” outside diameter, 9/16” inside diameter washers; stainless steel
C. 4” minimum hole depth, 3 1/4” minimum effective embedment depth
3. Interior Shear Wall Sill Plates:
a. 5/8” diameter
b. 1 3/4” outside diameter, 11/16” inside diameter washers; stainless steel
C. 4 3/4” minimum hole depth, 4” minimum effective embedment depth
Bolts:

1. ASTM A307, hot-dipped galvanized
2. ASTM A563A hex nuts, hot-dipped galvanized
3 ASTM F844 washers, hot-dipped galvanized

METAL FRAMING ANCHORS
Basis-of-Design Product: Subject to compliance with requirements, provide Simpson Strong-Tie

products indicated on the Drawings, or products having the same purpose and capacity (or
greater) by one of the following manufacturers:

1. Phoenix Metal Products, Inc.
2. USP Structural Connectors.

Allowable design loads, as published by manufacturer, shall meet or exceed those of basis-of-
design products. Manufacturer's published values shall be determined from empirical data or by
rational engineering analysis and demonstrated by comprehensive testing performed by a
qualified independent testing agency. Framing anchors shall be punched for fasteners adequate
to withstand same loads as framing anchors.

Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M,
G60 coating designation.

1. Use for interior locations unless otherwise indicated.

Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B
(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick.

1. Use for wood-preservative-treated lumber and where indicated.

WOOD ADHESIVE

Use gun-grade adhesive suitable for wood construction and meeting the requirements of ASTM
D3498 or APA Performance Specification AFG-01.
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B.

2.10

A

Apply glue (approximately 1/4-inch diameter bead) in a continuous line, or in a serpentine
pattern on wide surfaces.

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.

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. 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.

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring
backing panels. Install fire-retardant-treated plywood backing panels with classification marking
of testing agency exposed to view.

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

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

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

G. 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.

H. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated
and as follows:

1. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at
ceiling line of top story, and at not more than 96 inches o.c. Where fire blocking is not
inherent in framing system used, provide closely fitted solid wood blocks of same width
as framing members and 2-inch nominal thickness.

l. 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.
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3.2

3.3

3.4

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

Securely attach rough carpentry work to substrate by anchoring and fastening as indicated in
the drawings, but not less than the following requirements:

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code (IBC) 2018.

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 Fiber Cement Paneling: Install 1-by-3-inch nominal- size furring
vertically at 24 inches o.c.

INSTALLATION OF WALL AND PARTITION FRAMING

General: Match existing construction, but at a minimum provide single bottom plate and double
top plates using members of 2-inch nominal thickness whose widths equal that of studs, except
single top plate may be used for non-load-bearing partitions. Fasten plates to supporting
construction unless otherwise indicated.

1. Provide continuous horizontal blocking at midheight of partitions more than 96 inches
high, using members of 2-inch nominal thickness and of same width as wall or partitions.

Construct corners and intersections with three or more studs.
Frame openings to match existing construction, but not less than that shown on the repair

drawings. Provide nailed header members of thickness equal to width of studs. Support headers
on jamb studs.
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3.5 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.
Apply borate solution by spraying to comply with EPA-registered label.

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet,
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. Wall sheathing.
2. Subflooring.
3. Sheathing joint and penetration treatment.
B. Related Requirements:
1. Section 061000 "Rough Carpentry" for plywood backing panels.
1.3 REFERENCES
A. American Wood Protection Association (AWPA):
1. M4: Standard for the Care of Preservative-treated Wood Products.
2. T1: User Category System: Processing and Treatment Standard.
3. U1: Use Category System: User Specification for Treated Wood.
14 DEFINITIONS
A. OSB: Oriented strand board.
1.5 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. For products receiving waterborne treatment, include statement that moisture content of
treated materials was reduced to levels specified before shipment to Project site.

1.6 DELIVERY, STORAGE, AND HANDLING

A. 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. Store materials to prevent
damage to, or over loading of, the structure.

SHEATHING 061600 - 1 Project No.: 221202
August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

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 WALL AND SHEATHING
A. Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M.
1. Products: Subject to compliance with requirements, provide one of the following:
a. CertainTeed Gypsum; CertainTeed GlasRoc Type X Sheathing.
b. Georgia-Pacific Gypsum LLC; Dens-Glass Gold.
C. National Gypsum Company; Gold Bond® eXP® Sheathing.
d. USG Corporation; Securock.
2. Type and Thickness: Type X, 1/2 inch thick.
3 Size: 48 by 96 inches for vertical installation.
2.3 FASTENERS
A. General: Provide fasteners of size and type indicated that comply with requirements specified in
this article for material and manufacture.
1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with
ASTM A153/A153M.
B. Nails: ASTM F1667.
1. Use full-head nails
2. 6d Wallboard: 0.092” diameter x 1.875”
3. 8d Common: 0.131” diameter x 2.5” long
4. 8d Common x 1.5”: 0.131” diameter x 1.5” long
5. 8d Ring Shank: 0.131” diameter x 2.5” long
6. 10d: 0.131” diameter x 3” long
7. 10d Common: 0.148” diameter x 3” long
8. 10d Common x 1.5”: 0.148” diameter x 1.5” long
9. 16d Common: 0.162” diameter x 3.5” long
10.  16d Sinker: 0.148” diameter x 3.25” long
C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.
2.4 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS
A. Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with
ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and
sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed
fasteners.
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2.5

A

B.

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10
by 20 threads/inch, of type recommended by sheathing and tape manufacturers for use
with silicone emulsion sealant in sealing joints in glass-mat gypsum sheathing and with a
history of successful in-service use.

WOOD ADHESIVE

Use gun-grade adhesive suitable for wood construction and meeting the requirements of ASTM
D3498 or APA Performance Specification AFG-01.

Apply glue (approximately 1/4-inch diameter bead) in a continuous line, or in a serpentine
pattern on wide surfaces.

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.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting
construction unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated in the drawings, but not less than the
following requirements:

1. Table 2304.10.1, "Fastening Schedule," in the ICC's International Building Code.

D. 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.

E. Coordinate wall and 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.

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of
structural support elements.

G. 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

3.2 GYPSUM SHEATHING INSTALLATION
A. Comply with GA-253 and with manufacturer's written instructions.
1. Fasten gypsum sheathing to wood framing with nails.
2. Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural
elements.
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3. Install panels with a 1/4-inch gap where they abut masonry or similar materials that might
retain moisture, to prevent wicking.

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing.

C. Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with those
of adjacent panels. Attach at perimeter and within field of panel to each stud.

1. For shear wall panels, install size and spacing of fasteners as indicated in the drawings.
2. For non-shear wall panels, space fasteners approximately 8 inches o.c. and set back a
minimum of 3/8 inch from edges and ends of panels.
D. Seal sheathing joints according to sheathing manufacturer's written instructions.
1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and
trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners
with a trowel so fasteners are completely covered. Seal other penetrations and openings.

END OF SECTION 061600
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SECTION 072100 - THERMAL INSULATION

PART 1 - GENERAL

1.1

A

1.2

A

B.

1.3

A

1.4

A

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Glass-fiber blanket insulation.

Related Requirements:

1. Section 075323 "Ethylene-Propylene-Diene-Monomer (EPDM) Roofing" for insulation
specified as part of roofing construction.

2. Section 092900 "Gypsum Board" for sound attenuation blanket used as acoustic
insulation.

ACTION SUBMITTALS

Product Data: For the following:

1. Glass-fiber blanket insulation.
2. Polyethylene vapor retarders.

DELIVERY, STORAGE, AND HANDLING
Protect insulation materials from physical damage and from deterioration due to moisture,

soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's
written instructions for handling, storing, and protecting during installation.

PART 2 - PRODUCTS

2.1 GLASS-FIBER BLANKET INSULATION
A. Glass-Fiber Blanket Insulation, Unfaced: ASTM C665, Type I.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.
d. Owens Corning.
2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
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2.2

23

4. Density: Minimum of 0.5 pcf.

5. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.
6. R-values: Provide insulation in thickness required to fully fill the depth of the top chord of

the existing wood trusses.
Glass-Fiber Blanket Insulation, Kraft Faced: ASTM C665, Type Il, Class C; Category 1.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. CertainTeed Corporation.
b. Johns Manwville; a Berkshire Hathaway company.
C. Knauf Insulation.
d. Owens Corning.

2. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.

3. Locations: Provide insulation in thickness required to fully fill the wall cavity between
existing wood wall stud members.

ACCESSORIES

Insulation for Miscellaneous Voids:

1. Glass-Fiber Insulation: ASTM C764, Type Il, loose fill; with maximum flame-spread and
smoke-developed indexes of 5, per ASTM E84.

VAPOR RETARDERS

Reinforced-Polyethylene Vapor Retarders: Two outer layers of polyethylene film laminated to an

inner reinforcing layer consisting of either nylon cord or polyester scrim and weighing not less
than 25 Ib/1000 sq. ft., with maximum permeance rating of 0.0507 perm.

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

1) Raven Industries, Inc; DURA-SKRIM R6WWK.
2) Reef Industries, Inc; Griffolyn T-85.

2. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder
manufacturer for sealing joints and penetrations in vapor retarder.

3. Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with fender
washers.

4. Single-Component Nonsag Urethane Sealant: ASTM C 920, Type |, Grade NS, Class 25,
Use NT related to exposure, and Use O related to vapor-barrier-related substates.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Clean substrates of substances that are harmful to insulation, including removing projections

capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.
3.2 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and
applications.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice,
rain, or snow at any time.

C. Install insulation with manufacturer's R-value label exposed after insulation is installed.

D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill
voids with insulation. Remove projections that interfere with placement.

E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths,
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or
required to make up total thickness or to achieve R-value.

3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

A. Blanket Insulation: Install in cavities formed by framing members according to the following
requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members. If
more than one length is required to fill the cavities, provide lengths that will produce a
snug fit between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or
protected from contact with insulation.

4. Attics: Install eave ventilation troughs between roof framing members in insulated attic
spaces at vented eaves.

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required
to prevent gaps in insulation using the following materials:

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume
equaling a density of approximately 2.5 Ib/cu. ft..

2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

3.4 INSTALLATION OF VAPOR RETARDERS

A. Place vapor retarders on side of construction indicated on Drawings. Extend vapor retarders to

extremities of areas to protect from vapor transmission. Secure vapor retarders in place with
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adhesives or other anchorage system as indicated. Extend vapor retarders to cover
miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation.

B. Seal joints in vapor retarders over framing by lapping no fewer than two wood framing
members.
1. Before installing vapor retarders, apply urethane sealant to framing. Seal overlapping

joints in vapor retarders with vapor-retarder tape according to vapor-retarder
manufacturer's written instructions. Seal butt joints with vapor-retarder tape. Locate all
joints over framing members or other solid substrates.

2. Firmly attach vapor retarders to framing and solid substrates with vapor-retarder
fasteners as recommended by vapor-retarder manufacturer.

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and
vapor retarders.

D. Repair tears or punctures in vapor retarders immediately before concealment by other work.
Cover with vapor-retarder tape or another layer of vapor retarders.

3.5 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse,
and other causes.

B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be
concealed and protected by permanent construction immediately after installation.

END OF SECTION 072100
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS

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. Vapor-permeable, fluid-applied air barriers.

B. Related Requirements:

1. Section 061600 "Sheathing" for wall sheathings and wall sheathing joint-and-penetration
treatments.

1.3 DEFINITIONS

A. Air-Barrier Material: A primary element that provides a continuous barrier to the movement of
air.

B. Air-Barrier Accessory: A transitional component of the air barrier that provides continuity.

C. Air-Barrier Assembly: The collection of air-barrier materials and accessories applied to an
opaque wall, including joints and junctions to abutting construction, to control air movement
through the wall.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include manufacturer's written instructions for evaluating, preparing, and treating each
substrate; technical data; dry film thickness; and tested physical and performance
properties of products.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Product Certificates: From air-barrier manufacturer, certifying compatibility of air barriers and
accessory materials with Project materials that connect to or that come in contact with the
barrier.

C. Product Test Reports: For each air-barrier assembly, for tests performed by a qualified testing
agency.
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D. Field quality-control reports.

1.6 QUALITY ASSURANCE

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

1.

Installer shall be licensed by ABAA according to ABAA's Quality Assurance Program and
shall employ ABAA-certified installers and supervisors on Project.

B. Mockups: Build mockups to set quality standards for materials and execution.

1.

Build integrated mockups of exterior wall assembly as indicated on Drawings |,
incorporating backup wall construction, external cladding, window, ties and other
penetrations, and flashing to demonstrate surface preparation, crack and joint treatment,
application of air barriers, and sealing of gaps, terminations, and penetrations of air-
barrier assembly.

a. Coordinate construction of mockups to permit inspection and testing of air barrier
before external cladding is installed.
b. If Architect determines mockups do not comply with requirements, reconstruct

mockups and apply air barrier until mockups are approved.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Remove and replace liquid materials that cannot be applied within their stated shelf life.

B. Protect stored materials from direct sunlight.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate
temperatures recommended in writing by air-barrier manufacturer.

1.
2.

Protect substrates from environmental conditions that affect air-barrier performance.
Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist.

PART 2 - PRODUCTS

2.1 MATE

RIALS

A. Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single
source from single manufacturer.
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23

24

PERFORMANCE REQUIREMENTS

Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be
capable of performing as a continuous air barrier and as a liquid-water drainage plane flashed
to discharge to the exterior incidental condensation or water penetration. Air-barrier assemblies
shall be capable of accommodating substrate movement and of sealing substrate expansion
and control joints, construction material changes, penetrations, and transitions at perimeter
conditions without deterioration and air leakage exceeding specified limits.

Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 Ibf/sq. ft.,
when tested according to ASTM E 2357.

MEDIUM-BUILD AIR BARRIERS, VAPOR PERMEABLE
Medium-Build, Vapor-Permeable Air Barrier: Synthetic polymer material with an installed dry

film thickness, according to manufacturer's written instructions, of 17 to 30 mils over smooth,
void-free substrates.

1. Products: Subject to compliance with requirements, provide one of the following:
a. 3M Industrial Adhesives and Tapes Division; 3M Liquid Air Barrier 2085VP.
b. Carlisle Coatings & Waterproofing Inc; Barrithane VP.
C. DuPont Safety and Construction; DuPont Tyvek Fluid Applied WB.
d. Hohmann & Barnard, Inc; Enviro-Barrier VP.
e. W.R. Meadows, Inc; Air-Shield LMP.
2. Physical and Performance Properties:
a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-Ibf/sq. ft.

pressure difference; ASTM E 2178.

b. Vapor Permeance: Minimum 10 perms; ASTM E 96/E 96M, Desiccant Method,
Procedure A.

C. Ultimate Elongation: Minimum 250 percent; ASTM D 412, Die C.

d. Adhesion to Substrate: Minimum 16 |Ibf/sq. in. when tested according to
ASTM D 4541.

e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.

f. UV Resistance: Can be exposed to sunlight for 180 days according to

manufacturer's written instructions.
ACCESSORY MATERIALS

Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and
strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars,
termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants,
and other accessory materials that are recommended in writing by air-barrier manufacturer to
produce a complete air-barrier assembly and that are compatible with primary air-barrier
material and adjacent construction to which they may seal.

Primer: Liquid waterborne primer recommended for substrate by air-barrier material
manufacturer.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

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

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other
contaminants.

2. Verify that substrates are visibly dry and free of moisture.

3. Verify that masonry joints are flush and completely filled with mortar.

Proceed with installation only after unsatisfactory conditions have been corrected.
SURFACE PREPARATION

Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according to
manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate for
air-barrier application.

Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray
affecting other construction.

At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and
edges to form a smooth transition from one plane to another.

Cover gaps in substrate plane and form a smooth transition from one substrate plane to another
with stainless-steel sheet mechanically fastened to structural framing to provide continuous
support for air barrier.

Bridge isolation joints discontinuous wall-to-wall, deck-to-wall, and deck-to-deck joints with air-
barrier accessory material that accommodates joint movement according to manufacturer's
written instructions and details.

ACCESSORIES INSTALLATION

Install accessory materials according to air-barrier manufacturer's written instructions and
details to form a seal with adjacent construction and ensure continuity of air and water barrier.

1. Coordinate the installation of air barrier with installation of roofing membrane and base
flashing to ensure continuity of air barrier with roofing membrane.

2. Install transition strip on roofing membrane or base flashing so that a minimum of 3
inches of coverage is achieved over each substrate.

3. Unless manufacturer recommends in writing against priming, apply primer to substrates
at required rate and allow it to dry.

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that
will be covered by air-barrier material on same day. Reprime areas exposed for more
than 24 hours.

Connect and seal exterior wall air-barrier material continuously to roofing-membrane air barrier,
concrete below-grade structures, floor-to-floor construction, exterior glazing and window
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systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door
framing, and other construction used in exterior wall openings, using accessory materials.

C. At end of each working day, seal top edge of strips and transition strips to substrate with
termination mastic.

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended
application temperature ranges. Consult manufacturer when sealant cannot be applied within
these temperature ranges.

E. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls,
storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is
achieved over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter
frames, with not less than 1 inch of full contact.

1. Transition Strip: Roll firmly to enhance adhesion.

F. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and
miscellaneous penetrations of air-barrier material with foam sealant.

G. Seal strips and transition strips around masonry reinforcing or ties and penetrations with
termination mastic.

H. Seal top of through-wall flashings to air barrier with an additional 6-inch- wide, transition strip.

l. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by
metal counterflashings or ending in reglets with termination mastic.

J. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and
flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired
areas in strip direction.

3.4 PRIMARY AIR-BARRIER MATERIAL INSTALLATION
A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a

continuous air barrier according to air-barrier manufacturer's written instructions and details.
Apply air-barrier material within manufacturer's recommended application temperature ranges.

1. Unless manufacturer recommends in writing against priming, apply primer to substrates
at required rate and allow it to dry.

2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime
areas exposed for more than 24 hours.

3. Where multiple prime coats are needed to achieve required bond, allow adequate drying

time between coats.

B. Medium-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates
according to the following thickness. Apply an increased thickness of air-barrier material in full
contact around protrusions such as masonry ties.

1. Vapor-Permeable, Medium-Build Air Barrier: Total dry film thickness as recommended in
writing by manufacturer to comply with performance requirements, applied in one or more
equal coats. Apply additional material as needed to achieve void- and pinhole-free
surface, but do not exceed thickness on which required vapor permeability is based.
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C. Do not cover air barrier until it has been tested and inspected by testing agency.

D. Correct deficiencies in or remove air barrier that does not comply with requirements; repair
substrates and reapply air-barrier components.

3.5 CLEANING AND PROTECTION

A. Protect air-barrier system from damage during application and remainder of construction period,
according to manufacturer's written instructions.

1. Protect air barrier from exposure to UV light and harmful weather exposure as
recommended in writing by manufacturer. If exposed to these conditions for longer than
recommended, remove and replace air barrier or install additional, full-thickness, air-
barrier application after repairing and preparing the overexposed materials according to
air-barrier manufacturer's written instructions.

2. Protect air barrier from contact with incompatible materials and sealants not approved by
air-barrier manufacturer.

B. Clean spills, stains, and soiling from construction that would be exposed in the completed work
using cleaning agents and procedures recommended in writing by manufacturer of affected
construction.

C. Remove masking materials after installation.

END OF SECTION 072726
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SECTION 077200 - ROOF ACCESSORIES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

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. Roof curbs.
2. Pipe and Duct Supports.

COORDINATION
Coordinate layout and installation of roof accessories with roofing membrane and base flashing
and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and

noncorrosive installation.

Coordinate dimensions with rough-in information or Shop Drawings of equipment to be
supported.

ACTION SUBMITTALS
Product Data: For each type of roof accessory.

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

Shop Drawings: For roof accessories.

1. Include plans, elevations, keyed details, and attachments to other work. Indicate
dimensions, loadings, and special conditions. Distinguish between plant- and field-
assembled work.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For roof accessories to include in operation and maintenance
manuals.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. General Performance: Roof accessories shall withstand exposure to weather and resist
thermally induced movement without failure, rattling, leaking, or fastener disengagement due to
defective manufacture, fabrication, installation, or other defects in construction.
2.2 ROOF CURBS
A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and
dead loads, including equipment loads and other construction indicated on Drawings, bearing
continuously on roof structure, and capable of meeting performance requirements; with welded
or mechanically fastened and sealed corner joints, straight sides, and integrally formed deck-
mounting flange at perimeter bottom.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Custom Solution Roof and Metal Products.
b. Milcor; Commercial Products Group of Hart & Cooley, Inc.
C. Pate Company (The).
d. Roof Products and Systems (RPS); a division of Hart & Cooley, Inc.
B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be
supported.
C. Supported Load Capacity: Coordinate load capacity with information on Shop Drawings of
equipment to be supported.
D. Material: Zinc-coated (galvanized) steel sheet, 0.052 inch thick.
1. Finish: Mill phosphatized.
2. Color: As selected by Architect from manufacturer's full range.
E. Construction:
1. Curb Profile: Manufacturer's standard compatible with roofing system.
2. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to
conform to roof profile.
3. Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise
indicated.
4, Top Surface: Level top of curb, with roof slope accommodated by sloping deck-mounting
flange or by use of leveler frame.
5. Insulation: Factory insulated with 3 inch thick glass-fiber board insulation.
6. Nailer: Factory-installed wood nailer along top flange of curb, continuous around curb
perimeter.
2.3 PIPE AND DUCT SUPPORTS
A. Fixed-Height Cradle-Type Pipe Supports: Polycarbonate pipe stand accommodating up to 1-
1/2-inch- diameter pipe or conduit; with provision for pipe retainer and with manufacturer's
ROOF ACCESSORIES 077200 - 2 Project No.: 221202
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support pad or deck plate as recommended for penetration-free installation over roof membrane
type; as required for quantity of pipe runs and sizes.

METAL MATERIALS

Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation and mill
phosphatized for field painting where indicated.

1. Mill-Phosphatized Finish: Manufacturer's standard for field painting.
Baked-Enamel or Powder-Coat Finish: After cleaning and pretreating, apply
manufacturer's standard two-coat, baked-on finish consisting of prime coat and
thermosetting topcoat to a minimum dry film thickness of 2 mils.

Stainless Steel Sheet and Shapes: ASTM A240/A240M or ASTM A666, Type 304.
MISCELLANEOUS MATERIALS

Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous
items required by manufacturer for a complete installation.

Glass-Fiber Board Insulation: ASTM C726, nominal density of 3 Ib/cu. ft., thermal resistivity of
4.3 deg F x h x sq. ft./Btu x in. at 75 deg F, thickness as indicated.

Wood Nailers: Softwood Ilumber, pressure treated with waterborne preservatives for
aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or
chromium, and complying with AWPA C2; not less than 1-1/2 inches thick.

Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.
Underlayment:

1. Slip Sheet: Building paper, 3 Ib/100 sq. ft. minimum, rosin sized.
Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils thick, consisting of slip-
resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt
adhesive, with release-paper backing; cold applied. Provide primer when recommended
by underlayment manufacturer.

Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and
metals being fastened. Match finish of exposed fasteners with finish of material being fastened.
Provide nonremovable fastener heads to exterior exposed fasteners. Furnish the following
unless otherwise indicated:

1. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: Series 300 stainless
steel or hot-dip zinc-coated steel according to ASTM A153/A153M or ASTM F2329.

Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or
silicone or a flat design of foam rubber, sponge neoprene, or cork.

Elastomeric Sealant: ASTM C920, elastomeric polyurethane polymer sealant as recommended
by roof accessory manufacturer for installation indicated; low modulus; of type, grade, class,
and use classifications required to seal joints and remain watertight.
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2.6

J.

A

B.

Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.

Asphalt Roofing Cement: ASTM D4586/D4586M, asbestos free, of consistency required for
application.

GENERAL FINISH REQUIREMENTS

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

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining 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 substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions, and other conditions affecting performance of the Work.

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.

C. Verify dimensions of roof openings for roof accessories.

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

3.2 INSTALLATION

A. Install roof accessories according to manufacturer's written instructions.

1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs
in alignment, buckling, or tool marks.

2. Anchor roof accessories securely in place so they are capable of resisting indicated
loads.

3. Use fasteners, separators, sealants, and other miscellaneous items as required to
complete installation of roof accessories and fit them to substrates.

4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or
loosening of fasteners and seals.

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from
contact with each other or with corrosive substrates by painting contact surfaces with
bituminous coating or by other permanent separation as recommended by manufacturer.

1. Underlayment: Where installing roof accessories directly on cementitious or wood
substrates, install a course of underlayment and cover with manufacturer's recommended
slip sheet.

2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of
roof accessories for waterproof performance.
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3.3

Roof Curb Installation: Install each roof curb so top surface is level.
Roof-Hatch Installation:

1. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating
mechanism and hardware.

Pipe Support Installation: Comply with MSS SP-58 and MSS SP-89. Install supports and
attachments as required to properly support piping. Arrange for grouping of parallel runs of
horizontal piping, and support together.

1. Pipes of Various Sizes: Space supports for smallest pipe size or install intermediate
supports for smaller diameter pipes as specified for individual pipe hangers.

Seal joints with elastomeric or butyl sealant as required by roof accessory manufacturer.
REPAIR AND CLEANING

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing according to ASTM A780/A780M.

Clean exposed surfaces according to manufacturer's written instructions.
Clean off excess sealants.

Replace roof accessories that have been damaged or that cannot be successfully repaired by
finish touchup or similar minor repair procedures.

END OF SECTION 077200
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SECTION 078413 - PENETRATION FIRESTOPPING

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. Penetration firestopping systems for the following applications:
a. Penetrations in fire-resistance-rated walls.
b. Penetrations in fire-resistance rated horizontal assemblies.
B. Related Requirements:
1. Section 078443 "Joint Firestopping" for joints in or between fire-resistance-rated
construction.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Product Schedule: For each penetration firestopping system. Include location, illustration of
firestopping system, and design designation of qualified testing and inspecting agency.

1. Engineering Judgments: Where Project conditions require modification to a qualified
testing and inspecting agency's illustration for a particular penetration firestopping
system, submit illustration, with modifications marked, approved by penetration
firestopping system manufacturer's fire-protection engineer as an engineering judgment
or equivalent fire-resistance-rated assembly. Obtain approval of authorities having
jurisdiction prior to submittal.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer.
B. Product Test Reports: For each penetration firestopping system, for tests performed by a
qualified testing agency.
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1.5

1.6

1.7

A

A

B.

A

B.

QUALITY ASSURANCE

Installer Qualifications: A firm that has been approved by FM Approval according to
FM Approval 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL and
found to comply with its "Qualified Firestop Contractor Program Requirements."

PROJECT CONDITIONS

Environmental Limitations: Do not install penetration firestopping system when ambient or
substrate temperatures are outside limits permitted by penetration firestopping system
manufacturers or when substrates are wet because of rain, frost, condensation, or other
causes.

Install and cure penetration firestopping materials per manufacturer's written instructions using
natural means of ventilations or, where this is inadequate, forced-air circulation.

COORDINATION

Coordinate construction of openings and penetrating items to ensure that penetration
firestopping systems can be installed according to specified firestopping system design.

Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate
penetration firestopping systems.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Fire-Test-Response Characteristics:
1. Perform penetration firestopping system tests by a qualified testing agency acceptable to
authorities having jurisdiction.
2. Test per testing standards referenced in "Penetration Firestopping Systems" Article.
Provide rated systems complying with the following requirements:
a. Penetration firestopping systems shall bear classification marking of a qualified
testing agency.
1) UL in its "Fire Resistance Directory."
2) Intertek Group in its "Directory of Listed Building Products."
3) FM Approval in its "Approval Guide."
2.2 PENETRATION FIRESTOPPING SYSTEMS
A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and
other gases, and maintain original fire-resistance rating of construction penetrated. Penetration
firestopping systems shall be compatible with one another, with the substrates forming
openings, and with penetrating items if any.
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2.3

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. 3M Fire Protection Products.
b. Grabber Construction Products, Inc.
C. Hilti, Inc.

Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings
determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg.

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.
Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings

determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wag.

1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions
penetrated.
2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions

penetrated except for floor penetrations within the cavity of a wall.

Manufactured Piping Penetration Firestopping System: Penetration firestopping systems with
ratings determined per ASTM E814 or UL 1479, based on testing at a positive pressure
differential of 0.01-inch wg.

1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions
penetrated.

2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions
penetrated except for floor penetrations within the cavity of a wall.

3. Sleeve: Molded-PVC plastic, of length to match slab thickness and with integral nailing

flange on one end for installation in cast-in-place concrete slabs.

4, Stack Fitting: ASTM A48/A48M, gray-iron, hubless-pattern wye branch with neoprene O-
ring at base and gray-iron plug in thermal-release harness. Include PVC protective cap
for plug.

5. Special Coating: Corrosion resistant on interior of fittings.

Accessories: Provide components for each penetration firestopping system that are needed to
install fill materials and to maintain ratings required. Use only those components specified by
penetration firestopping system manufacturer and approved by qualified testing and inspecting
agency for conditions indicated.

1. Permanent forming/damming/backing materials.
2. Substrate primers.

3. Collars.

4. Steel sleeves.

FILL MATERIALS

Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during
exposure to moisture.
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A

Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with
intumescent material sized to fit specific diameter of penetrant.

Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents
or inorganic fibers.

Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil
on one side.

Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement,
fillers and lightweight aggregate formulated for mixing with water at Project site to form a
nonshrinking, homogeneous mortar.

MIXING

Penetration Firestopping Materials: For those products requiring mixing before application,
comply with penetration firestopping system manufacturer's written instructions for accurate
proportioning of materials, water (if required), type of mixing equipment, selection of mixer
speeds, mixing containers, mixing time, and other items or procedures needed to produce
products of uniform quality with optimum performance characteristics for application indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for
opening configurations, penetrating items, substrates, and other conditions affecting
performance of the Work.

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

3.2 PREPARATION

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings
immediately to comply with manufacturer's written instructions and with the following
requirements:

1. Remove from surfaces of opening substrates and from penetrating items foreign
materials that could interfere with adhesion of penetration firestopping materials.

2. Clean opening substrates and penetrating items to produce clean, sound surfaces
capable of developing optimum bond with penetration firestopping materials. Remove
loose particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's
recommended products and methods. Confine primers to areas of bond; do not allow spillage
and migration onto exposed surfaces.
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3.3

3.4

3.5

INSTALLATION

General: Install penetration firestopping systems to comply with manufacturer's written
installation instructions and published drawings for products and applications.

Install forming materials and other accessories of types required to support fill materials during
their application and in the position needed to produce cross-sectional shapes and depths
required to achieve fire ratings.

1. After installing fill materials and allowing them to fully cure, remove combustible forming
materials and other accessories not forming permanent components of firestopping.

Install fill materials by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories and
penetrating items to achieve required fire-resistance ratings.

2. Apply materials so they contact and adhere to substrates formed by openings and
penetrating items.

3. For fill materials that will remain exposed after completing the Work, finish to produce

smooth, uniform surfaces that are flush with adjoining finishes.

IDENTIFICATION

Wall Identification: Permanently label walls containing penetration firestopping systems with the
words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not
less than 3 inches high and with minimum 0.375-inch strokes.

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of
wall and at intervals not exceeding 30 feet.

Penetration ldentification: Identify each penetration firestopping system with legible metal or
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of
penetration firestopping system edge so labels are visible to anyone seeking to remove
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type
labels with adhesives capable of permanently bonding labels to surfaces on which labels are
placed. Include the following information on labels:

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building
Management of Any Damage."

Contractor's name, address, and phone number.

Designation of applicable testing and inspecting agency.

Date of installation.

Manufacturer's name.

Installer's name.

oA WN

CLEANING AND PROTECTION

Clean off excess fill materials adjacent to openings as the Work progresses by methods and
with cleaning materials that are approved in writing by penetration firestopping system
manufacturers and that do not damage materials in which openings occur.
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3.6

Provide final protection and maintain conditions during and after installation that ensure that
penetration firestopping systems are without damage or deterioration at time of Substantial
Completion. If, despite such protection, damage or deterioration occurs, immediately cut out
and remove damaged or deteriorated penetration firestopping material and install new materials
to produce systems complying with specified requirements.

PENETRATION FIRESTOPPING SYSTEM SCHEDULE

Penetration Firestopping Systems for Metallic Pipes, Conduit, or Tubing:
1. F-Rating: 1 hour.

2. T-Rating at Horizontal Assemblies: 1 hour.

3. Type of Fill Materials: As required to achieve rating.

Penetration Firestopping Systems for Nonmetallic Pipe, Conduit, or Tubing:
1. F-Rating: 1 hour.

2. T-Rating at Horizontal Assemblies: 1 hour.

3. Type of Fill Materials: As required to achieve rating.

Penetration Firestopping Systems for Electrical Cables:

1. F-Rating: 1 hour.

2. T-Rating at Horizontal Assemblies: 1 hour.

3. Type of Fill Materials: As required to achieve rating.

Penetration Firestopping Systems for Groupings of Penetrants:

1. F-Rating: 1 hour.

2. T-Rating at Horizontal Assemblies: 1 hour.

3. Type of Fill Materials: As required to achieve rating.

Penetration Firestopping Systems for Metal Duct Penetrations:

1. F-Rating: 1 hour.
2. Type of Fill Materials: As required to achieve rating.

END OF SECTION 078413
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SECTION 078443 - JOINT FIRESTOPPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Joints in or between fire-resistance-rated constructions.
B. Related Requirements:
1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls,
horizontal assemblies, and smoke barriers.
2. Section 092216 "Non-Structural Metal Framing" for firestop tracks for metal-framed

partition heads.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS
A. Listed System Designs: For each joint firestopping system, for tests performed by a qualified
testing agency.
14 QUALITY ASSURANCE
A. Installer Qualifications: A firm that has been approved by FM Approvals according to
FM Approvals 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to
comply with UL's "Qualified Firestop Contractor Program Requirements."
1.5 PROJECT CONDITIONS
A. Environmental Limitations: Do not install joint firestopping systems when ambient or substrate
temperatures are outside limits permitted by joint firestopping system manufacturers or when

substrates are wet due to rain, frost, condensation, or other causes.

B. Install and cure joint firestopping systems per manufacturer's written instructions using natural
means of ventilation or, where this is inadequate, forced-air circulation.
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1.6

A

B.

COORDINATION

Coordinate construction of joints to ensure that joint firestopping systems can be installed
according to specified firestopping system design.

Coordinate sizing of joints to accommodate joint firestopping systems.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Fire-Test-Response Characteristics:

1. Perform joint firestopping system tests by a qualified testing agency acceptable to
authorities having jurisdiction.

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide
rated systems complying with the following requirements:

a. Joint firestop systems installed with products bearing the classification marking of
a qualified product certification agency in accordance with Listed System Designs
published by a qualified testing agency.
1) UL in its online directory "Product iQ."
2) Intertek Group in its "Directory of Building Products.”
2.2 JOINT FIRESTOPPING SYSTEMS
A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other
gases, and maintain original fire-resistance rating of assemblies in or between which joint
firestopping systems are installed. Joint firestopping systems must accommodate building
movements without impairing their ability to resist the passage of fire and hot gases.

1. Joint firestopping systems that are compatible with one another, with the substrates
forming openings, and with penetrating items, if any.

2. Provide products that, upon curing, do not re-emulsify, dissolve, leach, breakdown, or
otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes,
ponding water or other forms of moisture.

3. Provide firestop products that do not contain ethylene glycol.

B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems

with ratings determined per ASTM E1966 or UL 2079.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. 3M Fire Protection Products.
b. Grabber Construction Products, Inc.
C. Hilti, Inc.

2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor,
or roof in or between which it is installed.

JOINT FIRESTOPPING 078443 - 2 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

23

C.

A

Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than
25 and 450, respectively, as determined per ASTM E84.

ACCESSORIES

Provide components of joint firestopping systems, including primers and forming materials, that
are needed to install elastomeric fill materials and to maintain ratings required. Use only
components specified by joint firestopping system manufacturer and approved by the qualified
testing agency for conditions indicated.

PART 3 - EXECUTION

3.1

3.2

3.3

A

B.

A

B.

C.

A

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with requirements for
joint configurations, substrates, and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning: Before installing joint firestopping systems, clean joints immediately to
comply with fire-resistive joint system manufacturer's written instructions and the following
requirements:

1. Remove from surfaces of joint substrates foreign materials that could interfere with
adhesion of elastomeric fill materials or compromise fire-resistive rating.

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum
bond with elastomeric fill materials. Remove loose particles remaining from cleaning
operation.

3. Remove laitance and form-release agents from concrete.

Prime substrates where recommended in writing by joint firestopping system manufacturer
using that manufacturer's recommended products and methods. Confine primers to areas of
bond; do not allow spillage and migration onto exposed surfaces.

Apply a suitable bond-breaker to prevent three-sided adhesion in applications where this
condition occurs, such as the intersection of a gypsum wall to floor or roof assembly where the
joint is backed by a steel ceiling runner or track.

INSTALLATION

General: Install joint firestopping systems to comply with manufacturer's written installation
instructions and published drawings for products and applications indicated.
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B. Install forming materials and other accessories of types required to support elastomeric fill
materials during their application and in position needed to produce cross-sectional shapes and
depths required to achieve fire ratings indicated.

1. After installing elastomeric fill materials and allowing them to fully cure, remove
combustible forming materials and other accessories not indicated as permanent
components of fire-resistive joint system.

C. Install elastomeric fill materials for joint firestopping systems by proven techniques to produce
the following results:

1. Elastomeric fill voids and cavities formed by joints and forming materials as required to
achieve fire-resistance ratings indicated.

2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints.

3. For elastomeric fill materials that will remain exposed after completing the Work, finish to

produce smooth, uniform surfaces that are flush with adjoining finishes.

3.4 IDENTIFICATION

A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. Attach
labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels are visible
to anyone seeking to remove or joint firestopping system. Use mechanical fasteners or self-
adhering-type labels with adhesives capable of permanently bonding labels to surfaces on
which labels are placed. Include the following information on labels:

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management of
Any Damage."

Contractor's name, address, and phone number.

Designation of applicable testing agency.

Date of installation.

Manufacturer's name.

Installer's name.

O AWN

3.5 FIELD QUALITY CONTROL

A. Owner will engage a qualified testing agency to perform tests and inspections according to
ASTM E2393.

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to
testing, repair or replace joint firestopping systems so they comply with requirements.

C. Proceed with enclosing joint firestopping systems with other construction only after inspection
reports are issued and installations comply with requirements.
3.6 CLEANING AND PROTECTION
A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods

and with cleaning materials that are approved in writing by joint firestopping system
manufacturers and that do not damage materials in which joints occur.
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B. Provide final protection and maintain conditions during and after installation that ensure joint
firestopping systems are without damage or deterioration at time of Substantial Completion. If
damage or deterioration occurs despite such protection, cut out and remove damaged or
deteriorated joint firestopping systems immediately and install new materials to produce joint
firestopping systems complying with specified requirements.

END OF SECTION 078443
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SECTION 079200 - JOINT SEALANTS

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:

Silicone joint sealants.
Urethane joint sealants.

Latex joint sealants.
Mildew-resistant joint sealants.

PN~

1.3 ACTION SUBMITTALS
A. Product Data: For each joint-sealant product.

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants
showing the full range of colors available for each product exposed to view.

C. Joint-Sealant Schedule: Include the following information:

Joint-sealant application, joint location, and designation.
Joint-sealant manufacturer and product name.
Joint-sealant formulation.

Joint-sealant color.

PN

1.4 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

1.5 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for

applications indicated.
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4. Where contaminants capable of interfering with adhesion have not yet been removed
from joint substrates.

PART 2 - PRODUCTS

21 JOINT SEALANTS, GENERAL
A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible
with one another and with joint substrates under conditions of service and application, as
demonstrated by joint-sealant manufacturer, based on testing and field experience.
B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.
2.2 NONSTAINING SILICONE JOINT SEALANTS
A. Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM C 1248.
B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent
and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant;
ASTM C 920, Type S, Grade NS, Class 50, Use NT.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Dow Corning Corporation; 795.
b. Master Builders; Master Seal NP100.
C. Pecora Corporation; 895NST.
d. Tremco Incorporated; Spectrem 3.
2.3 URETHANE JOINT SEALANTS
A. Urethane, M, P, 25, T, NT: Multicomponent, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type M,
Grade P, Class 25, Uses T and NT.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to the following:
a. BASF Corporation; MasterSeal SL 2 (Pre-2014: Sonolastic SL2).
b. Bostik, Inc; Chem-Calk 555-SL.
C. Pecora Corporation; Dynatrol Il SG.
d. Sika Corporation; Joint Sealants; Sikaflex 2¢ SL.
2.4 LATEX JOINT SEALANTS
A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Pecora Corporation; AC-20.
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2.5

2.6

2.7

b. Sherwin-Williams Company (The); 850A Siliconized Acrylic Latex Caulk.
C. Tremco Incorporated; Tremflex 834.

MILDEW-RESISTANT JOINT SEALANTS

Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide
to prevent mold and mildew growth.

Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component,
nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing
silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. May National Associates, Inc.; a subsidiary of Sika Corporation; Bondaflex Sil 100
WEF.
b. Pecora Corporation; Pecora 860.
C. The Dow Chemical Company; DOW CORNING® 786 SILICONE SEALANT -.
d. Tremco Incorporated; Tremsil 200.

JOINT-SEALANT BACKING

Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants,
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer
based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin),
and of size and density to control sealant depth and otherwise contribute to producing optimum
sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint
surfaces at back of joint. Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials, free of oily residues or other substances capable of staining or
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to
promote optimum adhesion of sealants to joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.
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PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting
performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of
joint sealant, including dust, paints (except for permanent, protective coatings tested and
approved for sealant adhesion and compatibility by sealant manufacturer), old joint
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a
combination of these methods to produce a clean, sound substrate capable of developing
optimum bond with joint sealants. Remove loose particles remaining after cleaning
operations above by vacuuming or blowing out joints with oil-free compressed air. Porous
joint substrates include the following:

a. Concrete.
b. Masonry.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do
not stain, harm substrates, or leave residues capable of interfering with adhesion of joint
sealants. Nonporous joint substrates include the following:

a. Metal.
b. Glass.

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or
by cleaning methods required to remove sealant smears. Remove tape immediately after
tooling without disturbing joint seal.
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3.3

3.4

3.5

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for products
and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint
widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application,

and replace them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and backs of joints.

Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants according to requirements specified in subparagraphs below to form
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure
contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
Use tooling agents that are approved in writing by sealant manufacturer and that do not
discolor sealants or adjacent surfaces.

3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.

CLEANING

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved in writing by manufacturers of joint sealants and
of products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating substances

and from damage resulting from construction operations or other causes so sealants are without
deterioration or damage at time of Substantial Completion. If, despite such protection, damage
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or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants
immediately so installations with repaired areas are indistinguishable from original work.

3.6 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.

1. Joint Locations:
a. Isolation and contraction joints in cast-in-place concrete.
b. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, M, P, 50, T, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
1. Joint Locations:

Construction joints in cast-in-place concrete.

Control and expansion joints in unit masonry.

Joints between different materials listed above.

Perimeter joints between materials listed above and frames of doors, windows,
and louvers.

e. Other exterior joints as indicated on Drawings.

coop

2. Joint Sealant: Silicone, Non-Staining, S, NS, 50, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

C. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces
not subject to significant movement.

1. Joint Locations:
a. Perimeter joints between interior wall surfaces and frames of interior doors and
windows.
b. Other interior joints as indicated on Drawings.
2. Joint Sealant: Acrylic latex.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

D. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal
nontraffic surfaces.

1. Joint Locations:
a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Tile control and expansion joints where indicated.
C. Other joints as indicated on Drawings.
2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

END OF SECTION 079200
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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 hollow-metal work.
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 SDI A250.8.
14 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.
1.5 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include construction details, material descriptions, core descriptions, fire-resistance
ratings and finishes.
B. Shop Drawings: Include the following:
1. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
2. Locations of reinforcement and preparations for hardware.
3. Details of each different wall opening condition.
4. Details of anchorages, joints, field splices, and connections.
5. Details of accessories.
6. Details of moldings, removable stops, and glazing.
7. Details of conduit and preparations for power, signal, and control systems.
C. Samples for Verification:
1. For each type of exposed finish required, prepared on Samples of not less than 3 by 5
inches.
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1.6

1.7

D.

A

A

B.

C.

Schedule: Provide a schedule of hollow-metal work 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.

INFORMATIONAL SUBMITTALS

Product Test Reports: For each type of hollow-metal door and frame assembly, for tests
performed by a qualified testing agency.

DELIVERY, STORAGE, AND HANDLING

Deliver hollow-metal work 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 work 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

21 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Ceco Door; ASSA ABLOY.

2. Curries Company; ASSA ABLOY.

3. Steelcraft; an Ingersoll-Rand brand.

4. Stiles Custom Metal, Inc.

5. Republic Doors & Frames.

B. Source Limitations: Obtain hollow-metal work from single source from single manufacturer.
2.2 REGULATORY REQUIREMENTS
A. Fire-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a qualified testing
agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based
on testing at positive pressure according to NFPA 252 or UL 10C.

1. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and
labeled for smoke and draft control by a qualified testing agency acceptable to authorities
having jurisdiction, based on testing according to UL 1784 and installed in compliance
with NFPA 105.
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2.3

24

25

Fire-Rated, Borrowed-Lite Assemblies: Complying with NFPA 80 and listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection
ratings indicated, based on testing according to NFPA 257 or UL 9.

INTERIOR STANDARD DOORS AND FRAMES
Construct interior hollow-metal doors and frames to comply with the standards indicated for
materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances,

and as specified.

Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A.

1. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
C. Face: Uncoated steel sheet, minimum thickness of 0.053 inch.
d. Edge Construction: Model 1, Full Flush.
e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
f. Core: Kraft-paper honeycomb.
2. Frames:
a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch.
b. Construction: Face welded.

3. Exposed Finish: Prime.

FRAME ANCHORS

Jamb Anchors:

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not
less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches
wide by 10 inches long; or wire anchors not less than 0.177 inch thick.

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042
inch thick.

3. Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-inch-
diameter bolts with expansion shields or inserts. Provide pipe spacer from frame to wall,
with throat reinforcement plate, welded to frame at each anchor location.

Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch, and as
follows:
1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.

MATERIALS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.
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Cold-Rolled Steel Sheet: ASTM A 1008, Commercial Steel (CS), Type B; suitable for exposed
applications.

Hot-Rolled Steel Sheet: ASTM A 1011, Commercial Steel (CS), Type B; free of scale, pitting, or
surface defects; pickled and oiled.

Metallic-Coated Steel Sheet: ASTM A 653, Commercial Steel (CS), Type B.

Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill

phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008 or
ASTM A 1011, hot-dip galvanized according to ASTM A 153, Class B.

Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153.

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.

Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according to
ASTM C 143.

Mineral-Fiber Insulation: ASTM C 665, Type | (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 E 136 for combustion characteristics.

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

Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film
thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur
components, and other deleterious impurities.

FABRICATION

Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form
metal to required sizes and profiles, with minimum radius for metal thickness. Where practical,
fit and assemble units in manufacturer's plant. To ensure proper assembly at Project site,
clearly identify work that cannot be permanently factory assembled before shipment.

Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling

limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal

as frames.

1. Sidelite and Transom Bar 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 butt welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners
unless otherwise indicated.
3. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be
grouted.
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4. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at
bottoms of jambs.

5. Jamb Anchors: Provide number and spacing of anchors as follows:
a. Masonry Type: Locate anchors not more than 16 inches from top and bottom of
frame. Space anchors not more than 32 inches o.c., to match coursing, and as
follows:

1) Two anchors per jamb up to 60 inches high.

2) Three anchors per jamb from 60 to 90 inches high.

3) Four anchors per jamb from 90 to 120 inches high.

4) Four anchors per jamb plus one additional anchor per jamb for each 24
inches or fraction thereof above 120 inches high.

b. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom of
frame. Space anchors not more than 32 inches o.c. and as follows:
1) Three anchors per jamb up to 60 inches high.
2) Four anchors per jamb from 60 to 90 inches high.
3) Five anchors per jamb from 90 to 96 inches high.
4) Five anchors per jamb plus one additional anchor per jamb for each 24
inches or fraction thereof above 96 inches high.

C. Postinstalled Expansion Type: Locate anchors not more than 6 inches from top
and bottom of frame. Space anchors not more than 26 inches o.c.
6. 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.

C. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.

D. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to
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 applicable requirements in SDI A250.6 and BHMA A156.115 for preparation
of hollow-metal work for hardware.

E. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of
stops and moldings with butted or mitered hairline joints.

1. Provide stops and moldings flush with face of door, and with beveled stops unless
otherwise indicated.

2. 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.

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

4. 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.
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2.7

A

2.8

A

B.

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

ACCESSORIES

Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.

Grout Guards: Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

3.3

A

B.

EXAMINATION

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

Examine roughing-in for embedded and built-in anchors to verify actual locations before frame
installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

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.

Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

INSTALLATION

General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.
Comply with Drawings and manufacturer's written instructions.

Hollow-Metal Frames: Install hollow-metal frames for doors, transoms, sidelites, borrowed lites,
and other openings, of size and profile indicated. Comply with SDI A250.11 or NAAMM-
HMMA 840 as required by standards specified.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces, leaving
surfaces smooth and undamaged.

a. At fire-rated openings, install frames according to NFPA 80.
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3.4

b. Install door silencers in frames before grouting.
C. Remove temporary braces necessary for installation only after frames have been
properly set and secured.
d. Check plumb, square, and twist of frames as walls are constructed. Shim as
necessary to comply with installation tolerances.
e. Field apply bituminous coating to backs of frames that will be filled with grout
containing antifreezing agents.
2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and
secure with postinstalled expansion anchors.
a. Floor anchors may be set with power-actuated fasteners instead of postinstalled
expansion anchors if so indicated and approved on Shop Drawings.
3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.
4. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, twist,
and plumb 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.

Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-

metal manufacturer's written instructions.

1. Secure stops 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.

ADJUSTING AND CLEANING

Final Adjustments: Check and readjust operating hardware items immediately before final
inspection. Leave work in complete and proper operating condition. Remove and replace
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable.

Remove grout and other bonding material from hollow-metal work immediately after installation.

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.

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 081416 - FLUSH WOOD DOORS
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. Solid-core doors with wood-veneer faces.
2. Factory finishing wood doors.
3. Shop priming wood doors.
B. Related Requirements:
1. Section 088000 "Glazing" for glass view panels in flush wood doors.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of door. Include details of core and edge construction and trim for
openings. Include factory-finishing specifications:

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door;
construction details not covered in Product Data; and the following:
1. Dimensions and locations of blocking.
2 Dimensions and locations of mortises and holes for hardware.
3. Undercuts.
4. Doors to be factory finished and finish requirements.
5 Fire-protection ratings for fire-rated doors.

C. Samples for Initial Selection: For factory-finished doors.

1.4 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For special warranty.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Comply with requirements of referenced standard and manufacturer's written instructions.

B. Package doors individually in plastic bags or cardboard cartons.
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1.6

1.7

C.

A

A

Mark each door on bottom rail with opening number used on Shop Drawings.

FIELD CONDITIONS

Environmental Limitations: Do not deliver or install doors until spaces are enclosed and
weathertight, wet-work in spaces is complete and dry, and HVAC system is operating and
maintaining ambient temperature and humidity conditions at occupancy levels during remainder
of construction period.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch
span.
2. Warranty Period for Solid-Core Interior Doors: Life of installation.

PART 2 - PRODUCTS

2.1

2.2

A

B.

A

B.

C.

MANUFACTURERS

Manufacturers” Subject to compliance with requirements, provide products by one of the
following:

Eggers Industries

Graham Wood Doors; ASSA-ABLOY Group company.

Mohawk Flush Doors, Inc.

VT Industries Inc.

Marshfield Door Systems

Oshkosh Door Company

ook wn -~

Source Limitations: Obtain wood doors from single manufacturer.

FLUSH WOOD DOORS, GENERAL

Quality Standard: In addition to requirements specified, comply with WDMA 1.S.1-A,
"Architectural Wood Flush Doors."

Low-Emitting Materials: Fabricate doors with adhesives and composite wood products that do
not contain urea formaldehyde.

WDMA 1.S.1-A Performance Grade: Extra Heavy Duty.
1. Construction: Five plies. Stiles and rails are bonded to core, then entire unit is abrasive
planed before veneering.
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D. Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a
qualified testing agency, for fire-protection ratings indicated, based on testing at positive
pressure according to NFPA 252 or UL 10C.

1. Cores: Provide core specified or mineral core as needed to provide fire-protection rating
indicated.

2. Edge Construction: Provide edge construction with intumescent seals concealed by outer
stile. Comply with specified requirements for exposed edges.

E. Smoke- and Draft-Control Door Assemblies; Listed and labeled for smoke and draft control,
based on testing according to UL 1784.

F. Particleboard-Core Doors:

1. Particleboard: ANSI A208.1, Grade LD-2, made with binder containing no
ureaformaldehyde.

2. Blocking: Provide wood blocking in particleboard-core doors as needed to eliminate
through bolting hardware.

3. Provide doors with glued-wood-stave or structural-composite-lumber cores instead of
particleboard cores for doors indicated to receive exit devices.

G. Structural-Composite-Lumber-Core Doors:

1. Structural Composite Lumber: WDMA 1.S.10.

a. Screw Withdrawal Face: 700 Ibf.
b. Screw Withdrawal Edge: 400 Ibf.

H. Mineral-Core Doors:

1. Core: Noncombustible mineral product complying with requirements of referenced quality
standard and testing and inspecting agency for fire-protection rating indicated.

2. Blocking: Provide composite blocking with improved screw-holding capability approved
for use in doors of fire-protection ratings indicated as needed to eliminate through-bolting
hardware.

3. Edge Construction: At hinge stiles, provide laminated-edge construction with improved
screw-holding capability and split resistance. Comply with specified requirements for
exposed edges
a. Screw-Holding Capability: 550 Ibf per WDMA T.M.-10.

2.3 VENEER-FACED DOORS FOR OPAQUE FINISH

A. Interior Doors:

1. Grade: Premium, with Grade A faces.

2. Species: Red or White Oak

3. Cut: Plain Cut.

4. Match between Veneer Leaves: Book match.

5. Assembly of Veneer Leaves on Door Faces: Balance match.

6. Exposed Vertical Edges: Same species as faces — edge Type A.

24 LIGHT FRAMES AND LOUVERS

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads
unless otherwise indicated.
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2.5

A

B.

C.

2.6

A

1. Wood Species: Same species as door face.

FLUSH WOOD DOOR FABRICATION
Factory fit doors to suit frame-opening sizes indicated.

1. Comply with clearance requirements of referenced quality standard for fitting unless
otherwise indicated.

Factory machine doors for hardware that is not surface applied.

1. Locate hardware to comply with DHI-WDHS-3.

2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-156.115-
W, and hardware templates.

3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment
before factory machining.

Openings: Factory cut and trim openings through doors.

1. Light Openings: Trim openings with moldings of material and profile indicated.

2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with
applicable requirements in Section 088000 "Glazing."

SHOP PRIMING

Doors for Opaque Finish: Shop prime faces, all four edges, edges of cutouts, and mortises with
one coat of wood primer specified in Section 099123" Painting."

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine doors and installed door frames, with Installer present, before hanging doors.
1. Verify that installed frames comply with indicated requirements for type, size, location,
and swing characteristics and have been installed with level heads and plumb jambs.
2. Reject doors with defects.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION OF SOLID-COOR DOORS WITH WOOD-VENEER FACE
A. Hardware: For installation, see Section 087100 "Door Hardware."
B. Install doors to comply with manufacturer's written instructions and referenced quality standard,
and as indicated.
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C. Factory Finished Doors: Restore finish before installation if fitting or machining is required at
Project site.
3.3 ADJUSTING
A. Operation: Rehang or replace doors that do not swing or operate freely.
B. Finished Doors: Replace doors that are damaged or that do not comply with requirements.

Doors may be repaired or refinished if Work complies with requirements and shows no evidence
of repair or refinishing.

END OF SECTION 081416
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SECTION 083113 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

B.

1.4

A

SUMMARY

Section Includes:

1. Access doors and frames.

2. Fire-rated access doors and frames.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, fire ratings, material descriptions, dimensions of individual
components and profiles, and finishes.

COORDINATION

Verification: Determine specific locations and sizes for access doors needed to gain access to
concealed equipment, and indicate on schedule specified in “Submittals” Article.

Access doors are generally shown on the Contract Drawings. Contractor is to provide all
access doors required to access any piece of equipment that will require maintenance, even if
not shown.

CLOSEOUT SUBMITTALS

Record Documents: For fire-rated doors, list of applicable room name and number in which
access door is located.

PART 2 - PRODUCTS

2.1

A

2.2

A

PERFORMANCE REQUIREMENTS

Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are listed and
labeled by a qualified testing agency, for fire-protection and temperature-rise limit ratings
indicated, according to NFPA 252 or UL 10B.

ACCESS DOORS AND FRAMES

Flush Access Doors with Concealed Flanges
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Acudor Products, Inc.

b. Cendrex Inc.

o} Elmdor/Stoneman Manufacturing Co.; Div. of Acorn Engineering Co.
d. Jensen Industries; Div. of Broan-Nutone, LLC.

e. J. L. Industries, Inc.; Div. of Activar Construction Products Group.

f. Karp Associates, Inc.

g. Larsen's Manufacturing Company.

h. MIFAB, Inc.

i. Nystrom, Inc.

2. Description: Face of door flush with frame; with concealed flange for gypsum board
installation and concealed hinge.

3. Locations: Ceiling

4., Door Size: 24x24.

5. Uncoated Steel Sheet for Door: Nominal 0.060 inch (1.52 mm), 16 gage, factory primed.

6. Frame Material: Same material and thickness as door.

7. Latch and Lock: Cam latch with lock.

2.3 FIRE-RATED ACCESS DOORS AND FRAMES
A. Fire-Rated, Flush Access Doors with Concealed Flanges:

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

a. Acudor Products, Inc.
b. Cendrex Inc.
C. EImdor/Stoneman Manufacturing Co.; Div. of Acorn Engineering Co.
d. Jensen Industries; Div. of Broan-Nutone, LLC.
e. J. L. Industries, Inc.; Div. of Activar Construction Products Group.
f. Karp Associates, Inc.
g. Larsen's Manufacturing Company.
h. MIFAB, Inc.
i Nystrom, Inc.
2. Description: Door face flush with frame, with a core of mineral-fiber insulation enclosed in

sheet metal with concealed flange for gypsum board installation, self-closing door, and
concealed hinge.

3. Locations: Ceiling.
4., Door Size: 12x12.
5. Fire-Resistance Rating: Not less than 1 hour.
6. Uncoated Steel Sheet for Door: Nominal 0.036 inch (0.91 mm), 20 gage, factory primed.
7. Latch and Lock: Cam latch with lock.
2.4 MATERIALS

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel
sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed.
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2.5

26

Frame Anchors: Same material as door face.

Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to ASTM A153/A153M
or ASTM F2329.

FABRICATION

General: Provide access door and frame assemblies manufactured as integral units ready for
installation.

Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam
marks, roller marks, rolled trade names, or roughness.

Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish
mounting holes, attachment devices and fasteners of type required to secure access doors to
types of supports indicated.

1. For concealed flanges with drywall bead, provide edge trim for gypsum panels securely
attached to perimeter of frames.

Latch and Lock Hardware:

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed.
2. Keys: Furnish two keys per lock and key all locks alike.
FINISHES

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

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

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

Painted Finishes: Comply with coating manufacturer's written instructions for cleaning,
conversion coating, and applying and baking finish.

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal
primer immediately after surface preparation and pretreatment.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

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

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and frames.

3.3 ADJUSTING

A. Adjust doors and hardware, after installation, for proper operation.

END OF SECTION 083113
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

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 storefront framing.
2. Exterior manual-swing entrance doors and door-frame units.
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.
B. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations,
sections, full-size details, and attachments to other work.
1. Include details of provisions for assembly expansion and contraction and for draining
moisture occurring within the assembly to the exterior.
2. Show connection to and continuity with adjacent thermal, weather, air, and vapor
barriers.
3. Include point-to-point wiring diagrams showing the following:
a. Power requirements for each electrically operated door hardware.
4. Location and types of switches, signal device, conduit sizes, and number and size of
wires.
C. Samples for Verification: For each type of exposed finish required, in manufacturer's standard
sizes.
1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer.
B. Energy Performance Certificates: For aluminum-framed entrances and storefronts, accessories,
and components, from manufacturer.
1. Basis for Certification: NFRC-certified energy performance values for each aluminum-
framed entrance and storefront.
ALUMINUM FRAMED ENTRANCES 084113 - 1 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

1.5

1.6

1.7

Product Test Reports: For aluminum-framed entrances and storefronts, for tests performed by a
qualified testing agency.

Sample Warranties: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance
manuals.

Maintenance Data for Structural Sealant: For structural-sealant-glazed storefront to include in
maintenance manuals. Include ASTM C 1401 recommendations for post-installation-phase
quality-control program.

QUALITY ASSURANCE

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

Product Options: Information on Drawings and in Specifications establishes requirements for

aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated

by dimensions, arrangements, alignment, and profiles of components and assemblies as they

relate to sightlines, to one another, and to adjoining construction.

1. Do not change intended aesthetic effects, as judged solely by Architect, except with
Architect's approval. If changes are proposed, submit comprehensive explanatory data to
Architect for review.

Structural-Sealant Glazing: Comply with ASTM C 1401 for design and installation of storefront
systems.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of aluminum-framed

entrances and storefronts that do not comply with requirements or that fail in materials or
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including, but not limited to, excessive deflection.
b. Noise or vibration created by wind and thermal and structural movements.
C. Deterioration of metals and other materials beyond normal weathering.
d. Water penetration through fixed glazing and framing areas.
e. Failure of operating components.
2. Warranty Period: Five years from date of Substantial Completion.

Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes or
replace aluminum that shows evidence of deterioration of factory-applied finishes within
specified warranty period.
1. Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244,

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
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C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.
2. Warranty Period: 20 years from date of Substantial Completion.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. General Performance: Comply with performance requirements specified, as determined by
testing of aluminum-framed entrances and storefronts representing those indicated for this

Project without failure due to defective manufacture, fabrication, installation, or other defects in

construction.

1. Aluminum-framed entrances and storefronts shall withstand movements of supporting
structure including, but not limited to, story drift, twist, column shortening, long-term
creep, and deflection from uniformly distributed and concentrated live loads.

2. Failure also includes the following:

a. Thermal stresses transferring to building structure.
b Glass breakage.
c Noise or vibration created by wind and thermal and structural movements.
d. Loosening or weakening of fasteners, attachments, and other components.
e Failure of operating units.

B. Deflection of Framing Members: At design wind pressure, as follows:

1. Deflection Normal to Wall Plane: Limited to edge of glass in a direction perpendicular to
glass plane not exceeding 1/175 of the glass edge length for each individual glazing lite
or an amount that restricts edge deflection of individual glazing lites to 3/4 inch,
whichever is less.

2. Deflection Parallel to Glazing Plane: Limited to 1/360 of clear span or 1/8 inch, whichever
is smaller.

a. Operable Units: Provide a minimum 1/16-inch clearance between framing
members and operable units.
C. Structural: Test according to ASTM E 330 as follows:

1. When tested at positive and negative wind-load design pressures, assemblies do not
evidence deflection exceeding specified limits.

2. When tested at 150 percent of positive and negative wind-load design pressures,
assemblies, including anchorage, do not evidence material failures, structural distress, or
permanent deformation of main framing members exceeding 0.2 percent of span.

3. Test Durations: As required by design wind velocity, but not less than 10 seconds.

D. Air Infiltration: Test according to ASTM E 283 for infiltration as follows:

1. Fixed Framing and Glass Area:

a. Maximum air leakage of 0.06 cfm/sq. ft. at a static-air-pressure differential of 6.24
Ibf/sq. ft.
2. Entrance Doors:
a. Pair of Doors: Maximum air leakage of 1.0 cfm/sq. ft. at a static-air-pressure
differential of 1.57 Ibf/sq. ft.
b. Single Doors: Maximum air leakage of 0.5 cfm/sq. ft. at a static-air-pressure
differential of 1.57 Ibf/sq. ft..
E. Water Penetration under Static Pressure: Test according to ASTM E 331 as follows:
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1. No evidence of water penetration through fixed glazing and framing areas when tested
according to a minimum static-air-pressure differential of 20 percent of positive wind-load
design pressure, but not less than 10 Ibf/sq. ft..

F. Energy Performance: Certify and label energy performance according to NFRC as follows:
1. Thermal Transmittance (U-factor): Fixed glazing and framing areas shall have U-factor of
not more than 0.45 Btu/sq. ft. x h x deg F as determined according to NFRC 100.
2. Condensation Resistance: Fixed glazing and framing areas shall have an NFRC-certified

condensation resistance rating of no less than 45 as determined according to NFRC 500.

G. Thermal Movements: Allow for thermal movements resulting from ambient and surface
temperature changes:
1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 MANUFACTURERS

A. Flush Glazed, Thermally Broken Basis-of-Design Product: Subject to compliance with
requirements, provide EFCO Corporation; Series 403 or a comparable product by one of the
following:

1. Kawneer North America; an Alcoa company.
2. Oldcastle BuildingEnvelope.

B. Source Limitations: Obtain all components of aluminum-framed entrance and storefront system,
including framing and accessories, from single manufacturer.

2.3 FRAMING

A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of
thickness required and reinforced as required to support imposed loads.
1. Construction: Thermally improved.
2. Glazing System: Retained mechanically with gaskets on two sides and structural sealant

on two sides.

3. Glazing Plane: Front.
4, Finish: High-performance organic finish.

5. Fabrication Method: Field-fabricated stick system.

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not
integral, where framing abuts adjacent construction.

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with
nonstaining, nonferrous shims for aligning system components.

D. Materials:
1. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish
indicated.
a. Sheet and Plate: ASTM B 209.
b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221.
C. Extruded Structural Pipe and Tubes: ASTM B 429.
d. Structural Profiles: ASTM B 308.
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E. Recycled Content of Aluminum Products: Postconsumer recycled content plus one-half of

preconsumer recycled content not less than 30 percent.
2.4 ENTRANCE DOOR SYSTEMS

A. Entrance Doors: Manufacturer's standard thermally broken glazed entrance doors for manual-
swing operation.

1. Door Construction: 2- to 2-1/4-inch overall thickness, with minimum 0.125-inch- thick,
extruded-aluminum tubular rail and stile members. Mechanically fasten corners with
reinforcing brackets that are deeply penetrated and fillet welded or that incorporate
concealed tie rods.

a. Thermal Construction: High-performance plastic connectors separate aluminum
members exposed to the exterior from members exposed to the interior.

2. Door Design: Wide stile to match existing exterior door stile size. 10” Bottom rail height.

3. Glazing Stops and Gaskets: Beveled, snap-on, extruded-aluminum stops and preformed
gaskets.

a. Provide nonremovable glazing stops on outside of door.

4, Finish: Match adjacent storefront framing finish.

25 ENTRANCE DOOR HARDWARE

A. Entrance Door Hardware: Hardware not specified in this Section is specified in Section 087100
"Door Hardware."

B. Weather Stripping: Manufacturer's standard replaceable components.

1. Compression Type: Made of ASTM D 2000, molded neoprene, or ASTM D 2287, molded
PVC.

2.6 GLAZING

A. Glazing: Comply with Section 088000 "Glazing."

B. Glazing Gaskets: Comply with Section 088000 "Glazing."

C. Glazing Sealants: Comply with Section 088000 "Glazing."

D. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L.

E. Weatherseal Sealants: ASTM C 920 for Type S; Grade NS; Class 25; Uses NT, G, A, and O;
chemically curing silicone formulation that is compatible with structural sealant and other system
components with which it comes in contact; recommended by structural-sealant, weatherseal-
sealant, and structural-sealant-glazed storefront manufacturers for this use.

1. Color: Match structural sealant.

2.7 ACCESSORIES

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining,
nonbleeding fasteners and accessories compatible with adjacent materials.
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1. Use self-locking devices where fasteners are subject to loosening or turning out from
thermal and structural movements, wind loads, or vibration.

2. Reinforce members as required to receive fastener threads.

3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing
system.

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate
fabrication and installation tolerances in material and finish compatible with adjoining materials
and recommended by manufacturer.

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel
inserts complying with ASTM A 123 or ASTM A 153 requirements.

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding
flashing compatible with adjacent materials.

D. Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12
requirements except containing no asbestos, formulated for 30-mil thickness per coat.

2.8 FABRICATION
A. Form or extrude aluminum shapes before finishing.

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of
finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or
grinding.

C. Fabricate components that, when assembled, have the following characteristics:

Profiles that are sharp, straight, and free of defects or deformations.

Accurately fitted joints with ends coped or mitered.

Physical and thermal isolation of glazing from framing members.

Accommodations for thermal and mechanical movements of glazing and framing to
maintain required glazing edge clearances.

Provisions for field replacement of glazing from interior.

Fasteners, anchors, and connection devices that are concealed from view to greatest
extent possible.

pPON~
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D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops.

E. Structural-Sealant-Glazed Framing Members: Include accommodations for using temporary
support device to retain glazing in place while structural sealant cures.

F. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and
for installing entrance door hardware.
1. Provide compression weather stripping at fixed stops.

G. Entrance Doors: Reinforce doors as required for installing entrance door hardware.
1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable
strip and mortised into door edge.
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H.

29

A

Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest
extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying
finishes.

After fabrication, clearly mark components to identify their locations in Project according to Shop
Drawings.

ALUMINUM FINISHES

High-Performance Organic Finish: Two-coat fluoropolymer finish complying with AAMA 2605
and containing not less than 70 percent 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.

1. Color: EFCO — Antique White

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. General:

1. Comply with manufacturer's written instructions.

2. Do not install damaged components.

3. Fit joints to produce hairline joints free of burrs and distortion.

4. Rigidly secure nonmovement joints.

5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic
deterioration and to prevent impeding movement of moving joints.

6. Seal perimeter and other joints watertight unless otherwise indicated.

B. Metal Protection:

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by
painting contact surfaces with materials recommended by manufacturer for this purpose
or by installing nonconductive spacers.

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by
painting contact surfaces with bituminous paint.

C. Set continuous sill members and flashing in full sealant bed as specified in Section 079200

"Joint Sealants" to produce weathertight installation.

D. Install components plumb and true in alignment with established lines and grades.
E. Install glazing as specified in Section 088000 "Glazing."
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3.3

3.4

Install weatherseal sealant according to Section 079200 "Joint Sealants" and according to
sealant manufacturer's written instructions to produce weatherproof joints. Install joint filler
behind sealant as recommended by sealant manufacturer.

Entrance Doors: Install doors to produce smooth operation and tight fit at contact points.

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather stripping.

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware
according to entrance door hardware manufacturers' written instructions using concealed
fasteners to greatest extent possible.

ERECTION TOLERANCES

Erection Tolerances: Install aluminum-framed entrances and storefronts to comply with the
following maximum tolerances:

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet.

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet.

3. Alignment:

a. Where surfaces abut in line or are separated by reveal or protruding element up to
1/2 inch wide, limit offset from true alignment to 1/16 inch.
b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch
wide, limit offset from true alignment to 1/8 inch.
C. Where surfaces are separated by reveal or protruding element of 1 inch wide or
more, limit offset from true alignment to 1/4 inch .
4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length.

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

Field Quality-Control Testing: Perform the following test on representative areas of aluminum-
framed entrances and storefronts.

Structural-Sealant Adhesion: Test structural sealant according to recommendations in
ASTM C 1401, Destructive Test Method A, "Hand Pull Tab (Destructive)," Appendix X2.

1. Test a minimum of two areas on each building facade.

2. Repair installation areas damaged by testing.

Aluminum-framed entrances and storefronts will be considered defective if they do not pass
tests and inspections.

END OF SECTION 084113
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SECTION 087100 — DOOR HARDWARE

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 and electrified door hardware for:

a. Swinging doors.

Electronic access control system components, including:
a. Electronic access control devices.

Field verification, preparation and modification of existing doors and frames to receive
new door hardware.

The intent of the hardware specification is to specify the hardware for interior and exterior
doors, and to establish a type, continuity, and standard of quality. However, it is the door
hardware supplier’s responsibility to thoroughly review existing conditions, schedules,
specifications, drawings, and other Contract Documents to verify the suitability of the
hardware specified.

B. Exclusions: Unless specifically listed in hardware sets, hardware is not specified in this
section for:

agrON=

Windows

Cabinets (casework), including locks in cabinets
Signage

Toilet accessories

Overhead doors

C. Related Sections:

1. Division 01 Section “Alternates” for alternates affecting this section.

2. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold
installation specified in this section.

3. Division 09 sections for touchup, finishing or refinishing of existing openings modified by
this section.

4. Division 13 Section “Radiation Protection” for requirements for lead-lining for door
hardware at openings indicated to receive radiation protection.

5. Division 26 sections for connections to electrical power system and for low-voltage wiring.

6. Division 28 sections for coordination with other components of electronic access control
system.
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1.3 REFERENCES

A. UL - Underwriters Laboratories

Pob=

UL 10B - Fire Test of Door Assemblies

UL 10C - Positive Pressure Test of Fire Door Assemblies
UL 1784 - Air Leakage Tests of Door Assemblies

UL 305 - Panic Hardware

B. DHI - Door and Hardware Institute

1.
2.
3.

Sequence and Format for the Hardware Schedule
Recommended Locations for Builders Hardware
Key Systems and Nomenclature

C. ANSI - American National Standards Institute

1.

ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and
Specialties

1.4 SUBMITTALS

A. General:
1. Submit in accordance with Conditions of Contract and Division 01 requirements.
2. Highlight, encircle, or otherwise specifically identify on submittals deviations from

Contract Documents, issues of incompatibility or other issues which may detrimentally
affect the Work.

Prior to forwarding submittal, comply with procedures for verifying existing door and
frame compatibility for new hardware, as specified in PART 3, “EXAMINATION?” article,
herein.

B. Action Submittals:

1.

Product Data: Product data including manufacturers’ technical product data for each item
of door hardware, installation instructions, maintenance of operating parts and finish, and
other information necessary to show compliance with requirements.

Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of
electrified door hardware, indicating:

a. Wiring Diagrams: For power, signal, and control wiring and including:
1) Details of interface of electrified door hardware and building safety and security
systems.
2) Schematic diagram of systems that interface with electrified door hardware.
3) Point-to-point wiring.

4) Risers.

3. Samples for Verification: If requested by Architect, submit production sample or sample
installations of each type of exposed hardware unit in finish indicated, and tagged with full
description for coordination with schedule.
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a.

Samples will be returned to supplier in like-new condition. Units that are acceptable
to Architect may, after final check of operations, be incorporated into Work, within
limitations of key coordination requirements.

4. Door Hardware Schedule: Submit schedule with hardware sets in vertical format as
illustrated by Sequence of Format for the Hardware Schedule as published by the Door
and Hardware Institute. Indicate complete designations of each item required for each
door or opening, include:

a.

o4
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Door Index; include door number, heading number, and Architects hardware set

number.

Opening Lock Function Spreadsheet: List locking device and function for each

opening.

Type, style, function, size, and finish of each hardware item.

Name and manufacturer of each item.

Fastenings and other pertinent information.

Location of each hardware set cross-referenced to indications on Drawings.

Explanation of all abbreviations, symbols, and codes contained in schedule.

Mounting locations for hardware.

Door and frame sizes and materials.

Name and phone number for local manufacturer's representative for each product.

Operational Description of openings with any electrified hardware (locks, exits,

electromagnetic locks, electric strikes, automatic operators, door position switches,

magnetic holders or closer/holder units, and access control components).

Operational description should include how door will operate on egress, ingress, and

fire and smoke alarm connection.

1) Submittal Sequence: Submit door hardware schedule concurrent with
submissions of Product Data, Samples, and Shop Drawings. Coordinate
submission of door hardware schedule with scheduling requirements of other
work to facilitate fabrication of other work that is critical in Project construction
schedule.

5. Key Schedule:

a.

b.

After Keying Conference, provide keying schedule listing levels of keying as well as

explanation of key system's function, key symbols used and door numbers controlled.

Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as

guideline for nomenclature, definitions, and approach for selecting optimal keying

system.

Provide 3 copies of keying schedule for review prepared and detailed in accordance

with referenced DHI publication. Include schematic keying diagram and index each

key to unique door designations.

Index keying schedule by door number, keyset, hardware heading number, cross

keying instructions, and special key stamping instructions.

Provide one complete bitting list of key cuts and one key system schematic

illustrating system usage and expansion.

1) Forward bitting list, key cuts and key system schematic directly to Owner, by
means as directed by Owner.

Prepare key schedule by or under supervision of supplier, detailing Owner’s final
keying instructions for locks.

6. Templates: After final approval of hardware schedule, provide templates for doors,
frames and other work specified to be factory prepared for door hardware installation.
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C. Informational Submittals:

1.
2

5.

Qualification Data: For Supplier, Installer and Architectural Hardware Consultant.
Product Certificates for electrified door hardware, signed by manufacturer:

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated
doors complies with listed fire-rated door assemblies.

Certificates of Compliance:

a. Certificates of compliance for fire-rated hardware and installation instructions if
requested by Architect or Authority Having Jurisdiction.

b. Installer Training Meeting Certification: Letter of compliance, signed by Contractor,
attesting to completion of installer training meeting specified in “QUALITY
ASSURANCE” article, herein.

c. Electrified Hardware Coordination Conference Certification: Letter of compliance,
signed by Contractor, attesting to completion of electrified hardware coordination
conference, specified in “QUALITY ASSURANCE” article, herein.

Product Test Reports: For compliance with accessibility requirements, based on
evaluation of comprehensive tests performed by manufacturer and witnessed by qualified
testing agency, for door hardware on doors located in accessible routes.

Warranty: Special warranty specified in this Section.

D. Fire Door Assembly Inspection and Testing:

1.

Submit a written report of the results of functional testing and inspection for fire door
assemblies, in compliance with NFPA 80-2007 requirements. Written report shall be
provided to the Owner to be made available to the Authority Having Jurisdiction

(AHJ). Report shall include the door number for each fire door assembly, door location,
door and frame material, fire rating, and summary of deficiencies.

E. Closeout Submittals:

1.

Operations and Maintenance Data : Provide in accordance with Division 01 and include:

a. Complete information on care, maintenance, and adjustment; data on repair and
replacement parts, and information on preservation of finishes.

Catalog pages for each product.

Name, address, and phone number of local representative for each manufacturer.
Parts list for each product.

Final approved hardware schedule, edited to reflect conditions as-installed.

Final keying schedule

Copies of floor plans with keying nomenclature

As-installed wiring diagrams for each opening connected to power, both low voltage
and 110 volts.

Copy of warranties including appropriate reference numbers for manufacturers to
identify project.

S@moa0oT

1.5 QUALITY ASSURANCE

A. Product Substitutions: Comply with product requirements stated in Division 01 and as
specified herein.
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1. Where specific manufacturer’s product is named and accompanied by “No Substitute,”
including make or model number or other designation, provide product specified. (Note:
Certain products have been selected for their unique characteristics and particular project
suitability.)

a. Where no additional products or manufacturers are listed in product category,
requirements for “No Substitute” govern product selection.

2. Where products indicate “acceptable manufacturers” or “acceptable manufacturers and
products”, provide product from specified manufacturers, subject to compliance with
specified requirements and “Single Source Responsibility” requirements stated herein.

B. Supplier Qualifications and Responsibilities: Recognized architectural hardware supplier with
record of successful in-service performance for supplying door hardware similar in quantity,
type, and quality to that indicated for this Project and that provides certified Architectural
Hardware Consultant (AHC) available to Owner, Architect, and Contractor, at reasonable
times during the Work for consultation.

1. Warehousing Facilities: In Project's vicinity.

2. Scheduling Responsibility: Preparation of door hardware and keying schedules.

3. Engineering Responsibility: Preparation of data for electrified door hardware, including
Shop Drawings, based on testing and engineering analysis of manufacturer's standard
units in assemblies similar to those indicated for this Project.

4. Coordination Responsibility: Coordinate installation of electronic security hardware with
Architect and electrical engineers and provide installation and technical data to Architect
and other related subcontractors.

a. Upon completion of electronic security hardware installation, inspect and verify that
all components are working properly.

C. Installer Qualifications: Qualified tradesmen, skilled in application of commercial grade
hardware with record of successful in-service performance for installing door hardware similar
in quantity, type, and quality to that indicated for this Project.

D. Architectural Hardware Consultant Qualifications: Person who is experienced in providing
consulting services for door hardware installations that are comparable in material, design,
and extent to that indicated for this Project and meets these requirements:

For door hardware, DHI-certified, Architectural Hardware Consultant (AHC).

Can provide installation and technical data to Architect and other related subcontractors.
Can inspect and verify components are in working order upon completion of installation.
Capable of producing wiring diagrams.

Capable of coordinating installation of electrified hardware with Architect and electrical
engineers.
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E. Single Source Responsibility: Obtain each type of door hardware from single manufacturer.

1. Provide electrified door hardware from same manufacturer as mechanical door hardware,
unless otherwise indicated.

2. Manufacturers that perform electrical modifications and that are listed by testing and
inspecting agency acceptable to authorities having jurisdiction are acceptable.

F. Fire-Rated Door Openings: Provide door hardware for fire-rated openings that complies with
NFPA 80 and requirements of authorities having jurisdiction. Provide only items of door
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hardware that are listed and are identical to products tested by Underwriters Laboratories,
Intertek Testing Services, or other testing and inspecting organizations acceptable to
authorities having jurisdiction for use on types and sizes of doors indicated, based on testing
at positive pressure and according to NFPA 252 or UL 10C and in compliance with
requirements of fire-rated door and door frame labels.

G. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door
assemblies are required, provide door hardware that meets requirements of assemblies
tested according to UL 1784 and installed in compliance with NFPA 105.

1. Air Leakage Rate: Maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at
tested pressure differential of 0.3-inch wg (75 Pa) of water.

H. Means of Egress Doors: Latches do not require more than 15 Ibf (67 N) to release latch.
Locks do not require use of key, tool, or special knowledge for operation.

I.  Accessibility Requirements: For door hardware on doors in an accessible route, comply with
governing accessibility regulations cited in “REFERENCES” article, herein.

1. Provide operating devices that do not require tight grasping, pinching, or twisting of wrist
and that operate with force of not more than 5 Ibf (22.2 N).
2. Maximum opening-force requirements:

a. Interior, Non-Fire-Rated Hinged Doors: 5 Ibf (22.2 N) applied perpendicular to door.
b. Sliding or Folding Doors: 5 Ibf (22.2 N) applied parallel to door at latch.
c. Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

3. Bevel raised thresholds with slope of not more than 1:2. Provide thresholds not more
than 1/2 inch (13 mm) high.

4. Adjust door closer sweep periods so that, from open position of 70 degrees, door will take
at least 3 seconds to move to 3 inches (75 mm) from latch, measured to leading edge of
door.

J. Keying Conference: Conduct conference at Project site to comply with requirements in
Division 01.

1. Attendees: Owner, Contractor, Architect, Installer and Supplier’s Architectural Hardware
Consultant.

2. Incorporate keying conference decisions into final keying schedule after reviewing door
hardware keying system including:

a. Function of building, flow of traffic, purpose of each area, degree of security required,
and plans for future expansion.

Preliminary key system schematic diagram.

Requirements for key control system.

Requirements for access control.

Address for delivery of keys.

PooCT

K. Coordination Conferences:

1. Installation Coordination Conference: Prior to hardware installation, schedule and hold
meeting to review questions or concerns related to proper installation and adjustment of
door hardware.
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a. Attendees: Door hardware supplier, door hardware installer, Contractor.
b. After meeting, provide letter of compliance to Architect, indicating when meeting was
held and who was in attendance.

Electrified Hardware Coordination Conference: Prior to ordering electrified hardware,
schedule and hold meeting to coordinate door hardware with security, electrical, doors
and frames, and other related suppliers.

a. Attendees: electrified door hardware supplier, doors and frames supplier, electrified
door hardware installer, electrical subcontractor, Owner, Architect and Contractor.

b. After meeting, provide letter of compliance to Architect, indicating when coordination
conference was held and who was in attendance.

1.6 DELIVERY, STORAGE, AND HANDLING

A

E.

Inventory door hardware on receipt and provide secure lock-up for hardware delivered to
Project site.

Tag each item or package separately with identification coordinated with final door hardware
schedule, and include installation instructions, templates, and necessary fasteners with each
item or package.

1.

Deliver each article of hardware in manufacturer’s original packaging.

Project Conditions:

1.

2.

Maintain manufacturer-recommended environmental conditions throughout storage and
installation periods.

Provide secure lock-up for door hardware delivered to Project, but not yet installed.
Control handling and installation of hardware items so that completion of Work will not be
delayed by hardware losses both before and after installation.

Protection and Damage:

1.

Promptly replace products damaged during shipping.

Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or
repair products damaged during Work.

Protect products against malfunction due to paint, solvent, cleanser, or any chemical
agent.

Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

F. Deliver keys and permanent cores to Owner by registered mail or overnight package service.

1.7 COORDINATION

A. Coordinate layout and installation of floor-recessed door hardware with floor construction.
Cast anchoring inserts into concrete. Concrete, reinforcement, and formwork requirements
are specified in Division 03.
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B. 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.

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's
security consultant.

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door
hardware with connections to power supplies and building safety and security systems.

E. Direct shipments not permitted, unless approved by Contractor.

1.8 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of door hardware that fail in materials or workmanship within specified
warranty period.

1. Warranty Period: Years from date of Substantial Completion, for durations indicated.

a. Closers:
1) Mechanical: 25 years.

b. Exit Devices:
1) Mechanical: 3 years.

c. Locksets:
1) Mechanical: 10 years.

2. Warranty does not cover damage or faulty operation due to improper installation,
improper use or abuse.

1.9 MAINTENANCE

A. Maintenance Tools:

1. Furnish complete set of special tools required for maintenance and adjustment of
hardware, including changing of cylinders.

PRODUCTS

2.1 MANUFACTURERS

A. The Owner requires use of certain products for their unique characteristics and particular
project suitability to insure continuity of existing and future performance and maintenance
standards. After investigating available product offerings Awarding Authority has elected to
prepare proprietary specifications. These products are specified with the notation: “No
Substitute.”
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1. Where “No Substitute” is noted, submittals and substitution requests for other products
will not be considered.

B. Approval of manufacturers and/or products other than those listed as "Scheduled
Manufacturer ” or “Acceptable Manufacturers” in the individual article for the product
category shall be in accordance with QUALITY ASSURANCE article, herein.

C. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is
contingent upon those products providing all functions and features and meeting all
requirements of scheduled manufacturer’s product.

D. Hand of Door: Drawings show direction of slide, swing, or hand of each door leaf. Furnish
each item of hardware for proper installation and operation of door movement as shown.

E. Where specified hardware is not adaptable to finished shape or size of members requiring
hardware, furnish suitable types having same operation and quality as type specified, subject
to Architect's approval.

2.2 MATERIALS

A. Fasteners

1. Provide hardware manufactured to conform to published templates, generally prepared
for machine screw installation.

2. Furnish screws for installation with each hardware item. Finish exposed (exposed under
any condition) screws to match hardware finish, or, if exposed in surfaces of other work,
to match finish of this other work including prepared for paint surfaces to receive painted
finish.

3. Provide concealed fasteners for hardware units exposed when door is closed except
when no standard units of type specified are available with concealed fasteners. Do not
use thru-bolts for installation where bolt head or nut on opposite face is exposed in other
work unless thru-bolts are required to fasten hardware securely. Review door
specification and advise Architect if thru-bolts are required.

4. Install hardware with fasteners provided by hardware manufacturer.

B. Modification and Preparation of Existing Doors: Where existing door hardware is indicated to
be removed and reinstalled.

1. Provide necessary fillers, Dutchmen, reinforcements, and fasteners, compatible with
existing materials, as required for mounting new opening hardware and to cover existing
door and frame preparations.

Use materials which match materials of adjacent modified areas.

When modifying existing fire-rated openings, provide materials permitted by NFPA 80 as
required to maintain fire-rating.

@

C. Provide screws, bolts, expansion shields, drop plates and other devices necessary for
hardware installation.

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material.
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2.3 HINGES

A. Provide five-knuckle, ball bearing hinges.

1.

Manufacturers and Products:

a. Scheduled Manufacturer and Product: lves 5BB series
b. Acceptable Manufacturers and Products: Hager BB series, McKinney TA/T4A series,

B. Requirements:

1.

1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high

2. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:
a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

3. 2inches or thicker doors:

a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

4. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and
one additional hinge for each 30 inches (762 mm) of additional door height.

5. Where new hinges are specified for existing doors or existing frames, provide new hinges
of identical size to hinge preparation present in existing door or existing frame.

6. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows:

a. Steel Hinges: Steel pins

b. Non-Ferrous Hinges: Stainless steel pins

c. Out-Swinging Exterior Doors: Non-removable pins

d. Out-Swinging Interior Lockable Doors: Non-removable pins
e. Interior Non-lockable Doors: Non-rising pins

7. Width of hinges: 4-1/2 inches (114 mm) at 1-3/4 inch (44 mm) thick doors, and 5 inches
(127 mm) at 2 inches (51 mm) or thicker doors. Adjust hinge width as required for door,
frame, and wall conditions to allow proper degree of opening.

8. Doors 36 inches (914 mm) wide or less furnish hinges 4-1/2 inches (114 mm) high; doors
greater than 36 inches (914 mm) wide furnish hinges 5 inches (127 mm) high, heavy
weight or standard weight as specified.

9. Provide hinges with electrified options as scheduled in the hardware sets. Provide with
sufficient number and wire gage to accommodate electric function of specified hardware.
Locate electric hinge at second hinge from bottom or nearest to electrified locking
component.

10. Provide mortar guard for each electrified hinge specified, unless specified in hollow metal
frame specification.

11. Provide spring hinges where specified. Provide two spring hinges and one bearing hinge
per door leaf for doors 90 inches (2286 mm) or less in height. Provide one additional
bearing hinge for each 30 inches (762 mm) of additional door height.
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2.4 CYLINDRICAL LOCKS - GRADE 1

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: Schlage ND series.
Acceptable Manufacturers and Products: Sargent 11-Line, Corbin-Russwin CL3100
series.

B. Requirements:

1.

wn

Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and
UL Listed for 3 hour fire doors.

Cylinders: Refer to “KEYING” article, herein.

Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with
1/2 inch latch throw. Provide proper latch throw for UL listing at pairs.

Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.

Provide independently operating levers with two external return spring cassettes mounted
under roses to prevent lever sag.

Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.
Provide electrified options as scheduled in the hardware sets.

Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides.

a. Lever Design: Schlage Sparta.

2.5 EXIT DEVICES

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: Von Duprin 99/33 series
Acceptable Manufacturers and Products: Sargent 80 series

B. Requirements:

1.

2.

© ®

Provide exit devices tested to ANSI/BHMA A156.3 Grade 1, and UL listed for Panic Exit
or Fire Exit Hardware. Cylinders: Refer to “KEYING” article, herein.

Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or
aluminum, plated to standard architectural finishes to match balance of door hardware.
Touchpad: Extend minimum of one half of door width. Match exit device finish, stainless
steel for US26, US26D, US28, US32, and US32D finishes; and for all other finishes,
provide compatible finish to exit device. Provide compression springs in devices, latches,
and outside trims or controls; tension springs also acceptable.

Provide exit devices with deadlatching feature for security and for future addition of alarm
kits and/or other electrified requirements.

Provide exit devices with manufacturer’'s approved strikes.

Provide exit devices cut to door width and height. Locate exit devices at height
recommended by exit device manufacturer, allowable by governing building codes, and
approved by Architect.

Mount mechanism case flush on face of doors, or provide spacers to fill gaps behind
devices. Where glass trim or molding projects off face of door, provide glass bead kits.
Provide cylinder dogging at non-fire-rated exit devices, unless specified less dogging.
Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled
as keyed removable mullion that is removed by use of a keyed cylinder, which is self-
locking when re-installed.
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10. Where lever handles are specified as outside trim for exit devices, provide heavy-duty

lever trims with forged or cast escutcheon plates. Provide vandal-resistant levers that will
travel to 90-degree down position when more than 35 pounds of torque are applied, and
which can easily be re-set.

a. Lever Style: Match lever style of locksets.

b. Tactile Warning (Knurling): Where required by authority having jurisdiction. Provide
on levers on exterior (secure side) of doors serving rooms considered to be
hazardous.

2.6 CYLINDERS

A. Manufacturers:

1.
2.

Scheduled Manufacturer: Match Existing System
Acceptable Manufacturers: No Substitute

B. Requirements:

1.

Provide cylinders/cores, compliant with ANSI/BHMA A156.5; latest revision, Section 12,
Grade 1; permanent cylinders; cylinder face finished to match lockset, manufacturer’s
series as indicated. Refer to “KEYING” article, herein.

2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project
as indicated.

3. Patent Protection: Cylinders/cores requiring use of restricted, patented keys, patent-
protected.

4. Security Cylinders: Where indicated, provide cylinders/cores with “dual-locking
mechanism” with interlocking finger pin(s) to check for patented features on keys.

5. Nickel silver bottom pins.

6. Temporary Construction Cylinder Keying.
a. Owner or Owner’'s Representative will void operation of temporary construction keys.

2.7 KEYING

A. Provide a factory registered keying system, complying with guidelines in
ANSI/BHMA A156.28, incorporating decisions made at keying conference.

B. Requirements:

1. All Locks keyed into the Existing Key System as directed by owner
2. Provide keys with the following features.

a. Material: Solid nickel plated
3. Identification:

a. Mark permanent cylinders/cores and keys with applicable blind code per DHI
publication “Keying Systems and Nomenclature” for identification. Blind code marks
shall not include actual key cuts.

b. Identification stamping provisions must be approved by the Architect and Owner.
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c. Failure to comply with stamping requirements shall be cause for replacement of keys
involved at no additional cost to Owner.

d. Forward permanent cylinders/cores to Owner, separately from keys, by means as
directed by Owner.

Quantity: Furnish in the following quantities.

Change (Day) Keys: 3 per cylinder/core.

Permanent Control Keys: 3.

Master Keys: 6.

Unused balance of key blanks shall be furnished to Owner with the cut keys.
Extra Keys:

1) 6 Construction Keys

PaoT®

2.8 DOOR CLOSERS

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: LCN 4040XP series.
Acceptable Manufacturers and Products: Corbin-Russwin DC8000 series, Sargent 281
series.

B. Requirements:

1.

© ®

10.

Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date
of manufacture code.

Provide door closers with fully hydraulic, full rack and pinion action with high strength cast
iron cylinder, and full complement bearings at shaft.

Cylinder Body: 1-1/2 inch (38 mm) diameter with 5/8 inch (16 mm) diameter double heat-
treated pinion journal.

Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.

Spring Power: Continuously adjustable over full range of closer sizes, and providing
reduced opening force as required by accessibility codes and standards.

Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for
latch speed, general speed, and backcheck.

Provide closers with solid forged steel main arms and factory assembled heavy-duty
forged forearms for parallel arm closers.

Pressure Relief Valve (PRV) Technology: Not permitted.

Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating
finish which has been certified to exceed 100 hours salt spray testing as described in
ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI).

Provide special templates, drop plates, mounting brackets, or adapters for arms as
required for details, overhead stops, and other door hardware items interfering with closer
mounting.

2.9 PROTECTION PLATES

A. Manufacturers:
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1.

Scheduled Manufacturer: Ives

2. Acceptable Manufacturers: Burns, Rockwood

B. Requirements:

1.

2.

Provide kick plates, mop plates, and armor plates minimum of 0.050 inch (1 mm) thick as
scheduled. Furnish with sheet metal or wood screws, finished to match plates.
Sizes of plates:

a. Kick Plates: 10 inches (254 mm) high by 2 inches (51 mm) less width of door on
single doors, 1 inch (25 mm) less width of door on pairs

b. Mop Plates: 4 inches (102 mm) high by 2 inches (51 mm) less width of door on single
doors, 1 inch (25 mm) less width of door on pairs

c. Armor Plates: 36 inches (914 mm) high by 2 inches (51 mm) less width of door on
single doors, 1 inch (25 mm) less width of door on pairs

2.10 DOOR STOPS AND HOLDERS

A. Manufacturers:

1.
2.

Scheduled Manufacturer: lves
Acceptable Manufacturers: Burns, Rockwood

B. Provide door stops at each door leaf:

1.

2.

3.

Provide wall stops wherever possible. Provide convex type where mortise type locks are
used and concave type where cylindrical type locks are used.

Where a wall stop cannot be used, provide universal floor stops for low or high rise
options.

Where wall or floor stop cannot be used, provide medium duty surface mounted
overhead stop.

2.11 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING

A. Manufacturers:

1.

Scheduled Manufacturer: Zero International

2. Acceptable Manufacturers: Pemko, Reese

B. Requirements:

1.

Provide thresholds, weatherstripping (including door sweeps, seals, astragals) and
gasketing systems (including smoke, sound, and light) as specified and per architectural
details. Match finish of other items.

2. Size of thresholds::
a. Saddle Thresholds: 1/2 inch (13 mm) high by jamb width by door width
b. Bumper Seal Thresholds: 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door
width
3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient
or flexible seal strip is easily replaceable and readily available.
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2.12 SILENCERS

A. Manufacturers:

1.
2. Acceptable Manufacturers: Burns, Rockwood

Scheduled Manufacturer: lves

B. Requirements:

1. Provide "push-in" type silencers for hollow metal or wood frames.
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for
each pair frame.
3. Omit where gasketing is specified.
2.13 FINSHES

A. Finish: BHMA 626/652 (US26D); except:

EXECUTION

1

2
3
4.
5.
6
7
8
9
1

0.

Hinges at Exterior Doors: BHMA 630 (US32D)
Continuous Hinges: BHMA 628 (US28)

Push Plates, Pulls, and Push Bars: BHMA 630 (US32D)
Protection Plates: BHMA 630 (US32D)

Overhead Stops and Holders: BHMA 630 (US32D)
Door Closers: Powder Coat to Match

Wall Stops: BHMA 630 (US32D)

Latch Protectors: BHMA 630 (US32D)
Weatherstripping: Clear Anodized Aluminum
Thresholds: Mill Finish Aluminum

3.1 EXAMINATION

A. Prior to installation of hardware, 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.

B. Existing Door and Frame Compatibility: Field verify existing doors and frames receiving new
hardware and existing conditions receiving new openings. Verify that new hardware is
compatible with existing door and frame preparation and existing conditions.

C. Examine roughing-in for electrical power systems to verify actual locations of wiring
connections before electrified door hardware installation.

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

3.2 PREPARATION

A. Where on-site modification of doors and frames is required:
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1. Carefully remove existing door hardware and components being reused. Clean, protect,
tag, and store in accordance with storage and handling requirements specified herein.

2. Field modify and prepare existing door and frame for new hardware being installed.

3. When modifications are exposed to view, use concealed fasteners, when possible.

4. Prepare hardware locations and reinstall in accordance with installation requirements for
new door hardware and with:

a. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and
frames according to ANSI/SDI A250.6.

b. Wood Doors: DHI WDHS.5 "Recommended Hardware Reinforcement Locations for
Mineral Core Wood Flush Doors."

c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware
preparation.

3.3 INSTALLATION

A

Mounting Heights: Mount door hardware units at heights 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 WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

Install each hardware item in compliance with manufacturer’s instructions and
recommendations, using only fasteners provided by manufacturer.

Do not install surface mounted items until finishes have been completed on substrate.
Protect all installed hardware during painting.

Set units level, plumb and true to line and location. Adjust and reinforce attachment
substrate as necessary for proper installation and operation.

Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors according to industry standards.

Install operating parts so they move freely and smoothly without binding, sticking, or
excessive clearance.

Hinges: Install types and in quantities indicated in door hardware schedule but not fewer
than quantity recommended by manufacturer for application indicated or one hinge for every
30 inches (750 mm) of door height, whichever is more stringent, unless other equivalent
means of support for door, such as spring hinges or pivots, are provided.

Lock Cylinders: Install construction cores to secure building and areas during construction
period.

1. Replace construction cores with permanent cores as indicated in keying section.

Key Control System: Tag keys and place them on markers and hooks in key control system
cabinet, as determined by final keying schedule.
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J. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair
side of stairway doors from corridors. Closers shall not be visible in corridors, lobbies and
other public spaces unless approved by Architect.

K. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors,
and stair side of stairway doors.

L. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in
Division 07 Section "Joint Sealants."

M. 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 may impede traffic or present
tripping hazard.

N. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

O. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.

3.4 FIELD QUALITY CONTROL

A. Architectural Hardware Consultant: Engage qualified independent Architectural Hardware
Consultant to perform inspections and to prepare inspection reports.

1. Architectural Hardware Consultant will inspect door hardware and state in each report
whether installed work complies with or deviates from requirements, including whether
door hardware is properly installed and adjusted.

3.5 FIELD INSPECTIONS:

A. Fire Door Assembly Inspection and Testing: Provide functional testing and inspection of fire
door assemblies in accordance with NFPA 80-2007/2010. Inspections shall be performed by
individuals certified by Intertek as a Fire Door Assembly Inspector, using reporting forms
provided by the Door and Hardware Institute (DHI). Alternatively, inspections may be
performed by individuals acceptable to the Architect, who have knowledge and understanding
of the operating components of the applicable door type, and who have experience in
preparing written reports of testing and inspection results.

1. Schedule fire door assembly inspection within 90 days of Substantial Completion of the
Project.

2. Submit a signed, written final report as specified in Paragraph 1.4: Submittals.

3. Contractor shall correct all deficiencies and schedule a reinspection of fire door
assemblies which were noted as deficient on the inspection report.

4. Inspector shall reinspect fire door assemblies after repairs are made.

5. Additional reinspections which are required due to incomplete repairs will be performed
by the inspector at the expense of the Contractor.

3.6 ADJUSTING

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit. Replace units that cannot be adjusted to
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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. Spring Hinges: Adjust to achieve positive latching when door is allowed to close freely
from an open position of 30 degrees.

2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage
lock bolt.

3. Door Closers: Adjust sweep period to comply with accessibility requirements and
requirements of authorities having jurisdiction.

B. Occupancy Adjustment: Approximately three months after date of Substantial Completion,
Installer's Architectural Hardware Consultant shall examine and readjust each item of door
hardware, including adjusting operating forces, as necessary to ensure function of doors,
door hardware, and electrified door hardware.

3.7 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items as necessary to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure door hardware is without damage
or deterioration at time of Substantial Completion.

3.8 DEMONSTRATION

A. Provide training for Owner's maintenance personnel to adjust, operate, and maintain door
hardware and door hardware finishes. Refer to Division 01 Section "Demonstration and
Training."

3.9 DOOR HARDWARE SCHEDULE

A. Locksets, exit devices, and other hardware items are referenced in the following hardware

sets for series, type and function. Refer to the above-specifications for special features,

options, cylinders/keying, and other requirements.

B. Hardware Sets:
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Hardware Group No. 1

For use on Door #(s):

A100

Provide each PR door(s) with the following:

QTY
6

N =2 a

=S N =2 N

EA
EA
EA

EA

EA
EA
EA
EA
EA
EA
EA
EA

DESCRIPTION

HINGE

PANIC HARDWARE
PANIC HARDWARE
CYLINDER

90 DEG OFFSET PULL

OH STOP
SURFACE CLOSER

SURF. AUTO OPERATOR
ACTUATOR, TOUCHLESS

RAIN DRIP
DOOR SWEEP
THRESHOLD
WEATHERSTRIP

CATALOG NUMBER
5BB1HW 4.5 X 4.5 NRP
3547A-EO
3547A-NL-OP-388
MATCH EXISTING
8190EZHD 12" O

100S

4040XP SCUSH

4642 TBWMS 120 VAC
8310-813

142AA

8197AA

655A

BY DOOR/FRAME
MANUFACTURER

FINISH MFR
630  IVE
626  VON
626  VON
630-  IVE
316

630  GLY
689  LCN

~ 689 LCN
X BLK LCN

AA ZER
AA ZER
A ZER

B/O

NOTE: PANIC HARDWARE TO BE MECHANICALLY DOGGED (MADE PUSH/PULL) TO ALLOW AUTO
OPERATOR TO CYCLE.

Hardware Group No. 2

For use on Door #(s):

C100

Provide each SGL door(s) with the following:

QTY
3

1
1
1

_ A A

EA
EA

EA

EA
EA
EA
EA
EA

DESCRIPTION

HINGE

PANIC HARDWARE
CYLINDER

90 DEG OFFSET PULL

SURFACE CLOSER
RAIN DRIP

DOOR SWEEP
THRESHOLD
WEATHERSTRIP

DOOR HARDWARE

CATALOG NUMBER
5BB1HW 4.5 X 4.5 NRP
35A-NL-OP-388
MATCH EXISTING
8190EZHD 12" O

4040XP SCUSH
142AA

8197AA

655A

BY DOOR/FRAME
MANUFACTURER

087100 - 19

FINISH MFR
630  IVE
626  VON
630-  IVE
316
689  LCN
AA ZER
AA ZER
A ZER
B/O
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Hardware Group No. 3

For use on Door #(s):

A103 A104
Provide each SGL door(s) with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1HW 4.5 X 4.5 E 652 IVE
1 EA PASSAGE SET ND10S SPA E 626 SCH
1 EA SURFACE CLOSER 4040XP RW/PA 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV E 630 IVE
1 EA GASKETING 488SBK E BK ZER
Hardware Group No. 4
For use on Door #(s):
A108 A109
Provide each SGL door(s) with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE
1 EA ENTRANCE LOCK ND53LD SPA 626 SCH
1 CYLINDER MATCH EXISTING
1 EA SURFACE CLOSER 4040XP RW/PA E 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK E BK ZER
Hardware Group No. 5
For use on Door #(s):
A102
Provide each SGL door(s) with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1HW 4.5 X 4.5 E 652 IVE
1 EA CLASSROOM LOCK ND70LD SPA E 626 SCH
1 CYLINDER MATCH EXISTING
1 EA OH STOP 90S 630 GLY
1 EA SURFACE CLOSER 4040XP RW/PA E 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW B-CS E 630 IVE
1 EA GASKETING 488SBK BK ZER
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Hardware Group No. 6

For use on Door #(s):

A101 A106
Provide each SGL door(s) with the following:
QTY DESCRIPTION
3 EA HINGE
1 EA CLASSROOM LOCK
1 CYLINDER
1 EA SURFACE CLOSER
1 EA KICK PLATE
1 EA GASKETING

Hardware Group No. 7

For use on Door #(s):

A105

Provide each SGL door(s) with the following:

QTY
3

JEE QL (UL UL (UL U §

EA
EA

EA
EA
EA
EA

DESCRIPTION
HINGE
STOREROOM LOCK
CYLINDER
SURFACE CLOSER
KICK PLATE

WALL STOP
GASKETING

Hardware Group No. 8

For use on Door #(s):

A107

Provide each SGL door(s) with the following:

QTY
3

_ A A A

End of Section

EA
EA

EA
EA
EA

DESCRIPTION
HINGE
STOREROOM LOCK
CYLINDER

KICK PLATE

WALL STOP
SILENCER

DOOR HARDWARE

CATALOG NUMBER
5BB1HW 4.5 X 4.5
ND70LD SPA

MATCH EXISTING
4040XP CUSH

8400 10" X 2" LDW B-CS
488SBK

CATALOG NUMBER
5BB1HW 4.5 X 4.5
ND8OLD SPA

MATCH EXISTING
4040XP RW/PA

8400 10" X 2" LDW B-CS
WS406/407CCV
488SBK

CATALOG NUMBER
5BB1HW 4.5 X 4.5
ND8OLD SPA

MATCH EXISTING

8400 10" X 2" LDW B-CS
WS406/407CCV
SR64/SR65 AS REQ'D

087100 - 21

FINISH
652
626

689
630
BK

FINISH
652
626

689
630
630
BK

FINISH
652
626

630
630
GRY

MFR
IVE
SCH

LCN
IVE
ZER

MFR
IVE
SCH

LCN
IVE
IVE
ZER

MFR
IVE
SCH

IVE
IVE
IVE
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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, doors, storefront framing.
2. Fire-rated glazing
3. 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 C 1036.
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.
1.5 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 Accessory Samples: For sealants and colored spacers, in 12-inch lengths.
D. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use
same designations indicated on Drawings.
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1.7

1.8

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer and manufacturers of insulating-glass units with sputter-coated,
low-E coatings.

Product Test Reports: For insulating glass and 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.

Preconstruction adhesion and compatibility test report.

Sample Warranties: For special warranties.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective

covering for storage and identified with labels describing contents.

1. Insulated Glazing Units: One additional set of insulated glazing units for the following
Window Types 2, 5, 3 and 6.

QUALITY ASSURANCE

Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings: A
qualified insulating-glass manufacturer who is approved and certified by coated-glass
manufacturer.

Installer Qualifications: A qualified installer who employs glass installers for this Project who are
certified under the National Glass Association's Certified Glass Installer Program.

Sealant Testing Agency Qualifications: An independent testing agency qualified according to
ASTM C 1021 to conduct the testing indicated.

Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by
a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings
indicated, based on testing according to NFPA 252.

Fire-Rated Window Assemblies: Assemblies complying with NFPA 80 that are listed and
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire
ratings indicated, based on testing according to NFPA 257.

Fire-resistive-rated glazing meeting ASTM E119 or UL 263.

Safety Glass: Category Il materials complying with testing requirements in 16 CFR 1201 and

ANSI Z297.1.

1. Subject to compliance with requirements, permanently mark safety glass with certification
label of Safety Glazing Certification Council or another certification agency acceptable to
authorities having jurisdiction.
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GLAZING

PRECONSTRUCTION TESTING

Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape sealant,

gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with

elastomeric glazing sealants.

1. Testing is not required if data are submitted based on previous testing of current sealant
products and glazing materials matching those submitted.

2. Use ASTM C 1087 to determine whether priming and other specific joint-preparation
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass,
tape sealants, gaskets, and glazing channel substrates.

3. Test no fewer than four Samples of each type of material, including joint substrates,
shims, sealant backings, secondary seals, and miscellaneous materials.

4. Schedule enough time for testing and analyzing results to prevent delaying the Work.

5. For materials failing tests, submit sealant manufacturer's written instructions for corrective

measures including the use of specially formulated primers.

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 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.
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PART 2 - PRODUCTS

21 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Guardian Industries Corp.; SunGuard.

2. ACH Float Glass Operations (Versalux)

3. AGC Glass Company — North America

4. Viracon, Inc.

5. Vitro (formally PPG)

B. 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.

C. Source Limitations for Glazing Accessories: Obtain from single source from single manufacturer
for each product and installation method.

2.2 PERFORMANCE REQUIREMENTS

A. 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.

B. Structural Performance: Glazing shall withstand the following design loads within limits and

under conditions indicated determined according to the IBC and ASTM E 1300.

1. Design Wind Pressures: Determine design wind pressures applicable to Project
according to ASCE/SEI 7, based on heights above grade indicated on Drawings.

a. Wind Design Data: As indicated on Drawings.
b. Basic Wind Speed: 90 mph.

C. Importance Factor: 1.0.

d. 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.

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with

16 CFR 1201, Category Il

D. 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 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.
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24

25

GLAZING

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. 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 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.

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.

INSULATING GLASS

(GL-2) Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass
separated by a dehydrated interspace, qualified according to ASTM E 2190.

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary
sealants.

2. Spacer: Aluminum with black, color anodic finish.

3. Desiccant: Molecular sieve or silica gel, or a blend of both.

FIRE-RATED GLAZING

(GL-1) Monolithic Ceramic Glazing: Proprietary product ceramic clear and wireless glazing
material with surface-applied film listed for use in impact safety-rated locations such as doors,
transoms and borrowed lites with fire rating requirements as indicated in the drawings.

Product: Subject to compliance with requirements, provide the following manufactured by
Nippon Electric Glass Co., Ltd. and distributed by Technical Glass Products or a comparable
product that meets or exceeds the project requirements:
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2.7

GLAZING

FireLite NT

Thickness: 3/26 inch FireLite

Weight: 2.56 Ibs/ft2

Approximate Visible Transmission: 88 percent.
Approximate Visible Reflection: 9 percent.
Hardness (Vicker’s Scale): 700.

Fire-rating: As indicated on drawings

Impact Safety Resistance: ANSI Z97.1 and CPSC 16CFR1201 (Cat. | and II).
Positive Pressure Test: UL 10C; passes.

0. Surface Finish:

a. Standard Grade

SO0oNooOR~WN =

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.

2. Suitability: Comply with sealant and glass manufacturers' written instructions for selecting
glazing sealants suitable for applications indicated and for conditions existing at time of
installation.

3. Field-applied sealants shall have a VOC content of not more than 250 g/L.

4. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full
range.

Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class 100/50, Use NT.

Products: Subject to compliance with requirements, provide one of the following:
Tremco Proglaze

General Electric

DAP

Pecora

Pob=

Fire-Rated Glazing System: As recommended by fire-rated glass manufacturer.

Butt Glazing System: DORMA polycarbonate bowtie at all intertie butt glazed glass.

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.

Framing for Butt Glazing: Aluminum or stainless-steel angles as indicated. Anchor to ceiling
and floor substrates with appropriate fasteners in locations as indicated.

Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
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2.8

A

Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or
minus 5.

Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side
walking).

Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

Glazing Tape: Butyl or silicone preshimmed tape similar to Tremco 440 Tape.

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.

PART 3 - EXECUTION

3.1 EXAMINATION

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

A. Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.

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.

GLAZING 088000 - 7 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

3.3

3.4

GLAZING, GENERAL

Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and
other glazing materials, unless more stringent requirements are indicated, including those in
referenced glazing publications.

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.

Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

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.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

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.

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.

Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

Set glass lites with proper orientation so that coatings face exterior or interior as specified.
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.

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.

GASKET GLAZING (DRY)

Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.
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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.

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.
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INSULATING GLASS SCHEDULE

Glass Type [GL-2]: Low-E-coated, clear insulating glass.
. Basis-of-Design Product: PPG Solarban 60.
Overall Unit Thickness: 1 inch.

Minimum Thickness of Each Glass Lite: 1/4—inch (6 mm).

1
2

3

4. Outdoor Lite: Fully tempered float glass.

5. Interspace Content: Air.

6 Indoor Lite: Fully tempered float glass.

7 Low-E Coating: Pyrolytic on second surface.

8 Winter Nighttime U-Factor: 0.29 maximum.

9. Summer Daytime U-Factor: 0.27 maximum.

10.  Visible Light Transmittance: 70 percent minimum.
11.  Solar Heat Gain Coefficient: 0.39 maximum.

12.  Safety glazing required.

END OF SECTION 088000
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

A

A

SUMMARY

Section Includes:

1. Non-load-bearing steel framing systems for interior partitions.
2. Resilient channel framing for interior ceilings and soffits.
ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Evaluation Reports: For embossed, high-strength steel studs and tracks firestop tracks , from
ICC-ES or other qualified testing agency acceptable to authorities having jurisdiction.
DELIVERY, STORAGE, AND HANDLING

Notify manufacturer of damaged materials received prior to installation.

Deliver materials in manufacturer's original, unopened, undamaged containers with
identification labels intact.

Protect cold-formed metal framing from corrosion, deformation, and other damage during
delivery, storage, and handling as required by AISI S202, "Code of Standard Practice for Cold-
Formed Steel Structural Framing."

PART 2 - PRODUCTS

2.1

A

B.

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in
assembly indicated, according to ASTM E119 by an independent testing agency.

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated on Drawings, according to ASTM E90 and classified
according to ASTM E413 by an independent testing agency.
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Design framing systems in accordance with AISI S220, "North American Specification for the
Design of Cold-Formed Steel Framing - Nonstructural Members," unless otherwise indicated.

Design Loads: As indicated on architectural Drawings or 5 Ibf/sq. ft. minimum as required by the
IBC.

FRAMING SYSTEMS

Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with surface

deformations to stiffen the framing members so that they are structurally comparable to
conventional ASTM C645 steel studs and tracks.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ClarkDietrich.
b. MarinoWARE.
C. SCAFCO Steel Stud Company.
d. Minimum Base-Steel Thickness: 0.0190 inch.
e. Depth: As indicated on Drawings.

Slip-Type Head Joints: Where indicated, provide the following:

1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes
applied to interior partition framing resulting from deflection of structure above; in
thickness not less than indicated for studs and in width to accommodate depth of studs.
a. Manufacturers: Subject to compliance with requirements, provide products by one

of the following:

1) ClarkDietrich.

2) MarinoWARE.

3) SCAFCO Steel Stud Company.

Firestop Tracks: Top track manufactured to allow partition heads to expand and contract with
movement of structure while maintaining continuity of fire-resistance-rated assembly indicated;
in thickness not less than indicated for studs and in width to accommodate depth of studs.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ClarkDietrich.
b. MarinoWARE.
C. SCAFCO Steel Stud Company
SUSPENSION SYSTEMS

Resilient Furring Channels: 1/2-inch- deep members designed to reduce sound transmission.

1. Configuration: Asymmetrical.
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A

B.

AUXILIARY MATERIALS
General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power,
and other properties required to fasten steel members to substrates.

Isolation Strip at Exterior Walls: Provide the following:

1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas and substrates, with Installer present, and including welded hollow-metal
frames, cast-in anchors, and structural framing, for compliance with requirements and other
conditions affecting performance of the Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Suspended Assemblies: Coordinate installation of suspension systems with installation of
overhead structure to ensure that inserts and other provisions for anchorages to building
structure have been installed to receive hangers at spacing required to support the Work and
that hangers will develop their full strength.
3.3 INSTALLATION, GENERAL
A. Installation Standard: ASTM C754.
1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to
framing installation.
B. Install framing and accessories plumb, square, and true to line, with connections securely
fastened.
C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim,
grab bars, toilet accessories, furnishings, or similar construction.
D. Install bracing at terminations in assemblies.
E. Do not bridge building control and expansion joints with non-load-bearing steel framing
members. Frame both sides of joints independently.
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3.4

3.5

INSTALLING FRAMED ASSEMBLIES

Install framing system components according to spacings indicated, but not greater than
spacings required by referenced installation standards for assembly types.

1. Single-Layer Application: 16 inches o.c. unless otherwise indicated.

Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior
walls, install isolation strip between studs and exterior wall.

Install studs so flanges within framing system point in same direction.
Install tracks at floors and overhead supports. Extend framing full height to structural supports

or substrates above suspended ceilings except where partitions are indicated to terminate at
suspended ceilings. Continue framing around ducts that penetrate partitions above ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to
produce joints at tops of framing systems that prevent axial loading of finished
assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install
track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.
b. Extend jamb studs through suspended ceilings and attach to underside of
overhead structure.

3. Other Framed Openings: Frame openings other than door openings the same as

required for door openings unless otherwise indicated. Install framing below sills of

openings to match framing required above door heads.

Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated.

Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated

assembly indicated and support closures and to make partitions continuous from floor to

underside of solid structure.

a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated.

o s

Installation Tolerance: Install each framing member so fastening surfaces vary not more than
1/8 inch from the plane formed by faces of adjacent framing.

INSTALLING CEILING SUSPENSION SYSTEMS

Install suspension system components according to spacings indicated, but not greater than
spacings required by referenced installation standards for assembly types.

Isolate suspension systems from building structure where they abut or are penetrated by
building structure to prevent transfer of loading imposed by structural movement.

Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet
measured lengthwise on each member that will receive finishes and transversely between
parallel members that will receive finishes.

END OF SECTION 092216
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SECTION 092900 - GYPSUM BOARD

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. Interior gypsum board.
2. Tile Backer Panels
B. Related Requirements:
1. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and
suspension systems that support gypsum board panels.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
14 DELIVERY, STORAGE AND HANDLING
A. 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.
1.5 FIELD CONDITIONS
A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board
manufacturer's written instructions, whichever are more stringent.
B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
C. 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.
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PART 2 - PRODUCTS

2.1

22

2.3

A

C.

PERFORMANCE REQUIREMENTS

Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated according to ASTM E 90 and classified according to
ASTM E 413 by an independent testing agency.

GYPSUM BOARD, GENERAL

Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.

INTERIOR GYPSUM BOARD

Gypsum Board, Type X: ASTM C 1396/C 1396M.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Georgia-Pacific Building Products.
b. National Gypsum Company.
C. USG Corporation.
2. Thickness: 5/8 inch.
3. Long Edges: Tapered.
Fire Rated Gypsum Ceiling Board, Type C: ASTM C 1396/C 1396M.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Georgia-Pacific Building Products.
b. National Gypsum Company.
C. USG Corporation.

2. Thickness: 5/8 inch.

3. Long Edges: Tapered.

4. Locations: At Ceilings required to be a part of fire rated assemblies where indicated on
the Drawings.

Gypsum Ceiling Board: ASTM C 1396/C 1396M.
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2.5

2.

3.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Georgia-Pacific Building Products.
b. National Gypsum Company.

C. USG Corporation.

Thickness: 5/8 inch.

Long Edges: Tapered.

Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- and mold-resistant
core and paper surfaces.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Georgia-Pacific Building Products.
b. National Gypsum Company.
C. USG Corporation.

Core: As indicated.

Long Edges: Tapered.
Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.

TILE BACKING PANELS

Cementitious Backer Units: ANSIA118.9 and ASTM C 1288 or ASTM C 1325, with
manufacturer's standard edges.

1.

@

Products: Subject to compliance with requirements, provide one of the following:
a. CertainTeed Corporation; FiberCement Underlayment.

b. National Gypsum Company; PermaBase BRAND Cement Board.

C. USG Corporation; DUROCK Cement Board.

Thickness: 5/8 inch at walls. 1/4 inch at floor underlayment.

Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.

TRIM ACCESSORIES

Interior Trim: ASTM C 1047.

1.

Material: Paper-faced galvanized-steel sheet.

Shapes:

a. Cornerbead.

b. LC-Bead: J-shaped; exposed long flange receives joint compound.
C. L-Bead: L-shaped; exposed long flange receives joint compound.
d. Expansion (control) joint.

e. Curved-Edge Cornerbead: With notched or flexible flanges.
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2.7

Aluminum Trim: Extruded accessories of profiles and dimensions indicated.

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

a. Fry Reglet Corporation.

b. Gordon, Inc.
C. Pittcon Industries.
2. Aluminum: Alloy and temper with not less than the strength and durability properties of

ASTM B 221, Alloy 6063-T5.

3. Finish: Corrosion-resistant primer compatible with joint compound and finish materials
specified.

JOINT TREATMENT MATERIALS

General: Comply with ASTM C 475/C 475M.

Joint Tape:

1. Interior Gypsum Board: Paper.

2. Exterior Gypsum Soffit Board: Paper.

3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.

4. Tile Backing Panels: As recommended by panel manufacturer.

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.
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and

trim flanges, use drying-type, all-purpose compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.
3. Fill Coat: For second coat, use drying-type, all-purpose compound.
4. Finish Coat: For third coat, use drying-type, all-purpose compound.
5. Skim Coat: For final coat of Level 5 finish, use 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 Tile Backing Panels:
1. Cementitious Backer Units: As recommended by backer unit manufacturer.
AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written instructions.
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B.

C.

D.

E.

F.

Steel Drill Screws: ASTM C 1002 unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033 to 0.112 inch thick.
2. For fastening cementitious backer units, use screws of type and size recommended by

panel manufacturer.

Sound-Attenuation Blankets: ASTM C 665, Type | (blankets without membrane facing)
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag
wool, or rock wool.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.
Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant
complying with ASTM C 834. Product effectively reduces airborne sound transmission through
perimeter joints and openings in building construction as demonstrated by testing representative
assemblies according to ASTM E 90.

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

a. Grabber Construction Products; Acoustical Sealant GSC.
b. USG Corporation; SHEETROCK Acoustical Sealant.

2. Sealant shall have a VOC content of 250 g/L or less.
Thermal Insulation: As specified in Section 072100 "Thermal Insulation."

Vapor Retarder: As specified in Section 072600 "Vapor Retarders."

PART 3 - EXECUTION

3.1 EXAMINATION
A. 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.
B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 APPLYING AND FINISHING PANELS, GENERAL
A. Comply with ASTM C 840.
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3.3

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.

Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge
trim where edges of panels are exposed. Seal joints between edges and abutting structural
surfaces with acoustical sealant.

Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to
open (unsupported) edges of stud flanges first.

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 C 919 and with
manufacturer's written instructions for locating edge trim and closing off sound-flanking paths
around or through assembilies, 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:

Wallboard Type: As indicated on Drawings.

Type X: Vertical surfaces unless otherwise indicated.

Type C: Ceiling surfaces unless otherwise indicated.

Mold-Resistant Type: In all restroom areas not indicated to receive tile finish and as
indicated on Drawings.

PN~
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3.4

3.5

3.6

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 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.
b. At stairwells and other high walls, install panels horizontally unless otherwise
indicated or required by fire-resistance-rated assembly.
3. Fastening Methods: Apply gypsum panels to supports with steel drill screws.
APPLYING TILE BACKING PANELS
Cementitious Backer Units: ANSI A108.11, where indicated.
Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a
uniform plane across panel surfaces.
INSTALLING TRIM ACCESSORIES
General: For trim with back flanges intended for fasteners, attach to framing with same
fasteners used for panels. Otherwise, attach trim according to manufacturer's written

instructions.

Control Joints: Install control joints according to ASTM C 840 and in specific locations approved
by Architect for visual effect.

Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners.

2. LC-Bead: Use at exposed panel edges.

3. L-Bead: Use where indicated.

4, Curved-Edge Cornerbead: Use at curved openings.

Aluminum Trim: Install in locations indicated on Drawings.

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 and damaged surface areas.

Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.
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D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to

ASTM C 840:
1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 2: Panels that are substrate for tile.
3. 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."
3.7 PROTECTION

A. 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.

B. Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 092900
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SECTION 093013 - CERAMIC TILING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Porcelain floor tile.
2. Crack isolation membranes.
1.2 DEFINITIONS
A. General: Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1
apply to Work of this Section unless otherwise specified.
B. Face Size: Actual tile size, excluding spacer lugs.
C. Module Size: Actual tile size plus joint width indicated.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Samples for Verification:
1. Full-size units of each type and composition of tile and for each color and finish required.
2. Metal edge strips in 6-inch lengths.
1.4 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store packaged materials in original containers with seals unbroken and labels
intact until time of use. Comply with requirements in ANSI A137.1 for labeling tile packages.
B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
C. Store aggregates where grading and other required characteristics can be maintained and
contamination can be avoided.
D. Store liquid materials in unopened containers and protected from freezing.
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1.5

A

FIELD CONDITIONS

Environmental Limitations: Do not install tile until construction in spaces is complete and
ambient temperature and humidity conditions are maintained at the levels indicated in
referenced standards and manufacturer's written instructions.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. Source Limitations for Tile: Obtain tile of each type from single source or producer.

1. Obtain tile of each type and color or finish from same production run and of consistent
quality in appearance and physical properties for each contiguous area.

B. Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality for
each mortar, adhesive, and grout component from single manufacturer and each aggregate
from single source or producer.

1. Obtain setting and grouting materials, except for unmodified Portland cement and
aggregate, from single manufacturer.
2. Obtain crack isolation membrane, except for sheet products, from manufacturer of setting
and grouting materials.
2.2 PRODUCTS, GENERAL

A. ANSI Ceramic Tile Standard: Provide tile that complies with ANSI A137.1 for types,
compositions, and other characteristics indicated.

1. Provide tile complying with Standard grade requirements.

B. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI A108.02,
ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCNA
installation methods specified in tile installation schedules, and other requirements specified.

C. Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory and
package so tile units taken from one package show same range in colors as those taken from
other packages and match approved Samples.

2.3 TILE PRODUCTS

A. Porcelain Tile Type [CFT-1]:

1. Crossville; Java Joint
2. Face Size: 12x24
3. Face Size Variation: Calibrated.
4. Thickness: 3/8 inch.
5. Dynamic Coefficient of Friction: Not less than 0.42.
6. Tile Color, Glaze, and Pattern: House Blend, Matte
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24

25

2.6

7. Grout Color: As selected by Architect from manufacturer's full range.

Ceramic Tile Type [CWT-1]:

American Olean; Color Story

Face Size: 4x12

Face Size Variation: Calibrated.

Thickness: 3/8 inch.

Dynamic Coefficient of Friction: Not less than 0.42.

Tile Color, Glaze, and Pattern: 61 Designer White Matte

Grout Color: As selected by Architect from manufacturer's full range.

Noghs~wh =

CRACK ISOLATION MEMBRANES

General: Manufacturer's standard product that complies with ANSIA118.12 for high
performance and is recommended by the manufacturer for the application indicated. Include
reinforcement and accessories recommended by manufacturer.

Crack Isolation Membrane, Fluid-Applied: Liquid-latex rubber or elastomeric polymer.

1. Basis-of-Design Product: Subject to compliance with requirements, provide MAPEI
Corporation; Mapelastic Cl or comparable product by one of the following:
a. Bostik.
b. H.B. Fuller Construction Products Inc. / TEC.

SETTING MATERIALS

Improved Modified Dry-Set Mortar (Thinset): ANSI A118.15.

1. Basis-of-Design Product: Subject to compliance with requirements, provide MAPEI

Corporation; Ultralite Mortar or comparable product by one of the following:
a. H.B. Fuller Construction Products Inc. / TEC.

b. Laticrete International, Inc.

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic
additive to which only water must be added at Project site.

3. For wall applications, provide mortar that complies with requirements for nonsagging

mortar in addition to the other requirements in ANSI A118.15.

GROUT MATERIALS

Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or
colored aggregate as required to produce color indicated.

High-Performance Tile Grout: ANSI A118.7.

1. Basis-of-Design Product: Subject to compliance with requirements, provide MAPEI
Corporation; Ultracolor Plus Max or comparable product by one of the following:
a. Bostik.

b. H.B. Fuller Construction Products Inc. / TEC.
2. Polymer Type:
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2.7

A

2.8

A

B.

C.

a. Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, prepackaged
with other dry ingredients.

MISCELLANEOUS MATERIALS

Metal Edge Strips: Angle or L-shaped, height to match tile and setting-bed thickness, metallic or
combination of metal and PVC or neoprene base, designed specifically for flooring applications;
stainless steel, ASTM A276/A276M or ASTM A666, 300 Series exposed-edge material.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter
Systems L.P.; RENO-U or comparable product by one of the following:
a. Blanke Corporation.
b. Ceramic Tool Company, Inc.

MIXING MORTARS AND GROUT

Mix mortars and grouts to comply with referenced standards and mortar and grout
manufacturers' written instructions.

Add materials, water, and additives in accurate proportions.
Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and

other procedures to produce mortars and grouts of uniform quality with optimum performance
characteristics for installations indicated.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for
compliance with requirements for installation tolerances and other conditions affecting
performance of the Work.

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are
incompatible with tile-setting materials, including curing compounds and other
substances that contain soap, wax, oil, or silicone; and comply with flatness tolerances
required by ANSI A108.01 for installations indicated.

2. Verify that concrete substrates for tile floors installed with thinset mortar comply with
surface finish requirements in ANSI A108.01 for installations indicated.

a. Verify that protrusions, bumps, and ridges have been removed by sanding or
grinding.

3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical
units of work, and similar items located in or behind tile has been completed.

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if
not coordinated, adjust joint locations in consultation with Architect.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

PREPARATION

Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thinset
mortar with trowelable leveling and patching compound specifically recommended by tile-setting
material manufacturer.

Blending: For tile exhibiting color variations, verify that tile has been factory blended and
packaged so tile units taken from one package show same range of colors as those taken from
other packages and match approved Samples. If not factory blended, either return to
manufacturer or blend tiles at Project site before installing.

INSTALLATION OF CERAMIC TILE

Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA
installation methods specified in tile installation schedules. Comply with parts of the ANSI A108
series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation
methods, specified in tile installation schedules, and apply to types of setting and grouting
materials used.

1. For the following installations, follow procedures in the ANSIA108 series of tile
installation standards for providing 95 percent mortar coverage:
a. Tile floors consisting of tiles 8 by 8 inches or larger.

Extend tile work into recesses and under or behind equipment and fixtures to form complete
covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions,
edges, and corners without disrupting pattern or joint alignments.

Accurately form intersections and returns. Perform cutting and drilling of tile without marring
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight
aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so
plates, collars, or covers overlap tile.

Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.

Where accent tile differs in thickness from field tile, vary setting-bed thickness so that tiles are
flush.

Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center
tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the
use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise
indicated.

1. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same
size, align joints.

2. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on
floor, base, walls, or trim, align joints unless otherwise indicated.

Joint Widths: Unless otherwise indicated, install tile with the following joint widths:

1. Ceramic Tile: Match existing joint width in Men’s Restroom 104.
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3.4

3.5

3.6

Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other
flooring that finishes flush with or below top of tile and no threshold is indicated.

INSTALLATION OF CRACK ISOLATION MEMBRANES

Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written
instructions to produce membrane of uniform thickness that is bonded securely to substrate.

Allow crack isolation membrane to cure before installing tile or setting materials over it.

ADJUSTING AND CLEANING

Remove and replace tile that is damaged or that does not match adjoining tile. Provide new
matching units, installed as specified and in a manner to eliminate evidence of replacement.

Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so they are
free of foreign matter.

1. Remove grout residue from tile as soon as possible.

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written
instructions but no sooner than 10 days after installation. Use only cleaners
recommended by tile and grout manufacturers and only after determining that cleaners
are safe to use by testing on samples of tile and other surfaces to be cleaned. Protect
metal surfaces and plumbing fixtures from effects of cleaning. Flush surfaces with clean
water before and after cleaning.

PROTECTION
Protect installed tile work with kraft paper or other heavy covering during construction period to
prevent staining, damage, and wear. If recommended by tile manufacturer, apply coat of neutral

protective cleaner to completed tile walls and floors.

Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is
completed.

Before final inspection, remove protective coverings and rinse neutral protective cleaner from
tile surfaces.

END OF SECTION 093013

CERAMIC TILING 093013 - 6 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

SECTION 096513 - RESILIENT BASE AND ACCESSORIES

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. Thermoset-rubber base.
2. Rubber molding accessories.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Samples for Verification: For each type of product indicated and for each color, texture, and
pattern required in manufacturer's standard-size Samples, but not less than 12 inches long.
1.4 MAINTENANCE MATERIAL SUBMITTALS
A. Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.
1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each
type, color, pattern, and size of resilient product installed.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Store resilient products and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not less
than 50 deg F or more than 90 deg F.
1.6 FIELD CONDITIONS
A. Maintain ambient temperatures within range recommended by manufacturer, but not less than
70 deg F or more than 95 deg F, in spaces to receive resilient products during the following
periods:
1. 48 hours before installation.
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B.

2. During installation.
3. 48 hours after installation.

Install resilient products after other finishing operations, including painting, have been
completed.

PART 2 - PRODUCTS

21 THERMOSET-RUBBER BASE [RB-1]
A. Basis-of-Design Product: Subject to compliance with requirements, provide Tarkett; Baseworks
Rubber Wall Base or comparable product by one of the following:
1. Flexco; Roppe Holding Company.
2. Roppe Corporation; Roppe Holding Company.
B. Product Standard: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group | (solid,
homogeneous).
1. Style and Location:
a. Style B, Cove..
C. Thickness: 0.125 inch.
D. Height: 4 inches.
E. Lengths: Coils in manufacturer's standard length.
F. Outside Corners: Job formed.
G. Inside Corners: Job formed.
H. Colors: Charcoal #20
2.2 RUBBER MOLDING ACCESSORY
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Johnsonite; A Tarkett Company
2. Flexco.
3. Roppe Corporation, USA.
B. Description: Rubber flooring transition for carpet to resilient floor finishes.
C. Profile and Dimensions: Johnsonite Slim Line Transitions
D. Locations: Provide flooring transitions at all transitions between different flooring types.
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E.

2.3

A

B.

Colors: Charcoal #20

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or
blended hydraulic-cement-based formulation provided or approved by resilient-product
manufacturer for applications indicated.

Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient
products and substrate conditions indicated.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and
foreign deposits that might interfere with adhesion of resilient products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
1. Installation of resilient products indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of
resilient products.

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound; remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until materials are the same temperature as space where they
are to be installed.

1. At least 48 hours in advance of installation, move resilient products and installation
materials into spaces where they will be installed.

D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient
products.
3.3 RESILIENT BASE INSTALLATION
A. Comply with manufacturer's written instructions for installing resilient base.
RESILIENT BASE AND ACCESSORIES 096513 - 3 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

3.4

3.5

Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and
other permanent fixtures in rooms and areas where base is required.

Install resilient base in lengths as long as practical without gaps at seams and with tops of
adjacent pieces aligned.

Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.

Do not stretch resilient base during installation.

On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient
base with manufacturer's recommended adhesive filler material.

Job-Formed Corners:

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns
not less than 3 inches in length.
a. Form without producing discoloration (whitening) at bends.

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns
not less than 3 inches in length.
a. Cope corners to minimize open joints.

RESILIENT ACCESSORY INSTALLATION

Comply with manufacturer's written instructions for installing resilient accessories.

Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates
throughout length of each piece. Install reducer strips at edges of floor covering that would
otherwise be exposed.

CLEANING AND PROTECTION

Comply with manufacturer's written instructions for cleaning and protecting resilient products.

Perform the following operations immediately after completing resilient-product installation:
1. Remove adhesive and other blemishes from surfaces.

Protect resilient products from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.

Cover resilient products subject to wear and foot traffic until Substantial Completion.

END OF SECTION 096513
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SECTION 096519 - RESILIENT TILE FLOORING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

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. Solid vinyl floor tile.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For each type of resilient floor tile.

1. Include floor tile layouts, edges, columns, doorways, enclosing partitions, built-in
furniture, cabinets, and cutouts.

2. Show details of special patterns.

Samples for Verification: Full-size units of each color and pattern of floor tile required.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

CLOSEOUT SUBMITTALS

Maintenance Data: For each type of floor tile to include in maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, color, and
pattern of floor tile installed.
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1.7

A

1.8

A

1.9

A

C.

D.

E.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs workers for this Project who are

competent in techniques required by manufacturer for floor tile installation and seaming method

indicated.

1. Engage an installer who employs workers for this Project who are trained or certified by
floor tile manufacturer for installation techniques required.

DELIVERY, STORAGE, AND HANDLING

Store floor tile and installation materials in dry spaces protected from the weather, with ambient
temperatures maintained within range recommended by manufacturer, but not less than 50
deg F or more than 90 deg F. Store floor tiles on flat surfaces.

FIELD CONDITIONS

Maintain ambient temperatures within range recommended by manufacturer, but not less than
70 deg F or more than 95 deg F, in spaces to receive floor tile during the following periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

After installation and until Substantial Completion, maintain ambient temperatures within range
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.

Close spaces to traffic during floor tile installation.
Close spaces to traffic for 48 hours after floor tile installation.

Install floor tile after other finishing operations, including painting, have been completed.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing identical
products according to ASTM E648 or NFPA 253 by a qualified testing agency.
1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.
2.2 SOLID VINYL FLOOR TILE <LVT-1>
A. Basis-of-Design Product: Subject to compliance with requirements, provide Tarkett, Event
Wood, or approved equal by architect.
B. Tile Standard: ASTM F 1700.
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C.

D.

E.

23

A

B.

1. Class: Class lll, printed film vinyl tile.
2. Type: B, solid vinyl floor.

Thickness: 0.120 inch.
Size: 6x48

Colors and Patterns: C11223 Chesapeake

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or
blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer for
applications indicated.

Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit
floor tile and substrate conditions indicated.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

B.

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and
foreign deposits that might interfere with adhesion of floor tile.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion
of resilient products.

Concrete Substrates: Prepare according to ASTM F710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
Remove substrate coatings and other substances that are incompatible with adhesives
and that contain soap, wax, oil, or silicone, using mechanical methods recommended by
floor tile manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer.
Proceed with installation only after substrate alkalinity falls within range on pH scale
recommended by manufacturer in writing, but not less than 5 or more than 7 pH.

4. Moisture Testing: Proceed with installation only after substrates pass testing according to
floor tile manufacturer's written recommendations, but not less stringent than the
following:
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a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only
after substrates have maximum moisture-vapor-emission rate of 6 Ib of water/1000
sq. ft. in 24 hours.

b. Perform relative humidity test using in situ probes according to ASTM F 2170.
Proceed with installation only after substrates have a maximum 80 percent relative

humidity level.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound; remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install floor tiles until materials are the same temperature as space where they are to be
installed.

1. At least 48 hours in advance of installation, move resilient floor tile and installation
materials into spaces where they will be installed.

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient
floor tile.

3.3 FLOOR TILE INSTALLATION

A. Comply with manufacturer's written instructions for installing floor tile.

B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets,
so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using cut
widths that equal less than one-half tile at perimeter.

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as
manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed
tiles.

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures
including built-in furniture, cabinets, pipes, outlets, and door frames.

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles
to center of door openings.

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting
by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking
device.

G. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to produce a
completed installation without open cracks, voids, raising and puckering at joints, telegraphing
of adhesive spreader marks, and other surface imperfections.

3.4 CLEANING AND PROTECTION
A. Comply with manufacturer's written instructions for cleaning and protecting floor tile.
B. Perform the following operations immediately after completing floor tile installation:
1. Remove adhesive and other blemishes from surfaces.
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2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.

C. Protect floor tile from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.

D. Cover floor tile until Substantial Completion.

END OF SECTION 096519
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SECTION 096813 - TILE CARPETING

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 modular carpet tile.

1.3 ACTION SUBMITTALS

A Product Data: For each type of product.

1. Include manufacturer's written data on physical characteristics, durability, and fade
resistance.
2. Include manufacturer's written installation recommendations for each type of substrate.
B. Samples: For each of the following products and for each color and texture required. Label each

Sample with manufacturer's name, material description, color, pattern, and designation
indicated on Drawings and in schedules.

1. Carpet Tile: Full-size Sample.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer.
B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency.

C. Sample Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the following:

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and
procedures and manufacturer's recommended maintenance schedule.
2. Precautions for cleaning materials and methods that could be detrimental to carpet tile.
TILE CARPETING 096813 -1 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY
ISSUED FOR BID

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type indicated,
but not less than 10 sq. yd..
1.7 QUALITY ASSURANCE

A Installer Qualifications: An experienced installer who is certified by the International Certified
Floorcovering Installers Association at the Commercial Il certification level.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Comply with CRI's "CRI Carpet Installation Standard."

1.9 FIELD CONDITIONS
A. Comply with CRI's "CRI Carpet Installation Standard" for temperature, humidity, and ventilation
limitations.
B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed and

weathertight, wet-work in spaces is complete and dry, and ambient temperature and humidity
conditions are maintained at levels planned for building occupants during the remainder of the
construction period.

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to
bond with adhesive and concrete slabs have pH range recommended by carpet tile
manufacturer.

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles,
install carpet tiles before installing these items.

1.10 WARRANTY

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of
carpet tile installation that fail in materials or workmanship within specified warranty period.

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic,
failure of substrate, vandalism, or abuse.
2. Failures include, but are not limited to, the following:
a. More than 10 percent edge raveling, snags, and runs.
b. Dimensional instability.
C. Excess static discharge.
d. Loss of tuft-bind strength.
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e. Loss of face fiber.
f. Delamination.

3. Warranty Period: Lifetime.

PART 2 - PRODUCTS

21 CARPET TILE <CPT-1>

A. Basis-of-Design Product: Subject to compliance with requirements, provide Tarkett, Haphazard
Il tile or a comparable product as approved by the Architect.

B. Color: 13508 Particolor.

C. Installation Method: Vertical Ashlar.

D. Dye Method: 100% solution dyed.

E. Fiber Content: 100 percent nylon.

F. Pile Thickness: 0.185 inches for finished carpet tile.

G. Surface Pile Weight: 17 oz./sq. yd.

H. Backing System: Ethos Modular.

l. Size: 24x24.

J. Applied Treatments:

1. Soil-Resistance Treatment: Manufacturer's standard treatment.
Antimicrobial Treatment: Manufacturer's standard treatment that protects carpet tiles as
follows:
a. Antimicrobial Activity: Not less than 2-mm halo of inhibition for gram-positive
bacteria, not less than 1-mm halo of inhibition for gram-negative bacteria, and no
fungal growth, according to AATCC 174.
2.2 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based
formulation provided or recommended by carpet tile manufacturer.

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit
products and subfloor conditions indicated, that comply with flammability requirements for
installed carpet tile, and are recommended by carpet tile manufacturer for releasable
installation.
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C.

1. Adhesives shall have a VOC content of 50 g/L or less.

Metal Edge/Transition Strips: Extruded aluminum with mill finish of profile and width shown, of
height required to protect exposed edge of carpet, and of maximum lengths to minimize running
joints.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

3.2

A

B.

C.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for maximum moisture content, alkalinity range, installation tolerances, and other
conditions affecting carpet tile performance.

Examine carpet tile for type, color, pattern, and potential defects.

Concrete Slabs: Verify that finishes comply with requirements specified in Section 033000
"Cast-in-Place Concrete" and that surfaces are free of cracks, ridges, depressions, scale, and
foreign deposits.

1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft., and
perform no fewer than three tests in each installation area and with test areas evenly
spaced in installation areas.

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only
after substrates have maximum moisture-vapor-emission rate of 3 Ib of
water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours.

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with
installation only after substrates have a maximum 75 percent relative humidity
level measurement.

Perform additional moisture tests recommended in writing by adhesive and carpet tile
manufacturers. Proceed with installation only after substrates pass testing.Proceed with
installation only after unsatisfactory conditions have been corrected.

PREPARATION

General: Comply with CRI's "Carpet Installation Standards" and with carpet tile manufacturer's
written installation instructions for preparing substrates indicated to receive carpet tile.

Use trowelable leveling and patching compounds, according to manufacturer's written
instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks,
holes and depressions 1/8 inch wide or wider, and protrusions more than 1/32 inch unless more
stringent requirements are required by manufacturer's written instructions.

Broom and vacuum clean substrates to be covered immediately before installing carpet tile.
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3.3 INSTALLATION

A. General: Comply with CRI's "CRI Carpet Installation Standard," Section 18, "Modular Carpet"
and with carpet tile manufacturer's written installation instructions.

B. Installation Method: Glue down; install every tile with full-spread, releasable, pressure-sensitive
adhesive.

C. Maintain dye-lot integrity. Do not mix dye lots in same area.

D. Maintain pile-direction patterns recommended in writing by carpet tile manufacturer.

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture
including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut edges as

recommended by carpet tile manufacturer.

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions,
removable flanges, alcoves, and similar openings.

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting
by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking
device.

H. Install pattern parallel to walls and borders.

3.4 CLEANING AND PROTECTION

A. Perform the following operations immediately after installing carpet tile:

1. Remove excess adhesive and other surface blemishes using cleaner recommended by
carpet tile manufacturer.
2. Remove yarns that protrude from carpet tile surface.
3. Vacuum carpet tile using commercial machine with face-beater element.
B. Protect installed carpet tile to comply with CRI's "Carpet Installation Standard," Section 20,

"Protecting Indoor Installations."
C. Protect carpet tile against damage from construction operations and placement of equipment

and fixtures during the remainder of construction period. Use protection methods indicated or
recommended in writing by carpet tile manufacturer.

END OF SECTION 096813
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SECTION 099123 - INTERIOR PAINTING

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. Primers.
2. Water-based finish coatings.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product. Include preparation requirements and application
instructions.
1. Include preparation requirements and application instructions.
2. Indicate VOC content.
B. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
1. Submit Samples on rigid backing, 8 inches square.
2. Apply coats on Samples in steps to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.p
1.4 MAINTENANCE MATERIAL SUBMITTALS
A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Paint Products: 5 percent, but not less than 1 gal. of each material and color applied.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
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1.6

A

B.

FIELD CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5
deg F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, undefined:

1. Benjamin Moore & Co.

2. PPG Paints.

3. Sherwin-Williams Company (The).

B. Source Limitations: Obtain each paint product from single source from single manufacturer.
2.2 PAINT PRODUCTS, GENERAL
A. Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another and
substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat
manufacturers for use in paint system and on substrate indicated.

B. Colors: As indicated in a color schedule.
2.3 PRIMERS
A. Interior Latex Primer Sealer: Water-based latex sealer used on gypsum wallboard surfaces.

1. PPG: Speedhide Int. Latex Primer Sealer.

2. Akzo Nobel Paints: Glidden Pro. Hi-Hide Wall Interior Water-Based Primer Sealer.

3. Benjamin Moore: Super Spec Latex Enamel Undercoater & Primer Sealer.

4. Sherwin-Williams: ProMar 200 Int. Latex Primer Primer.

B. METAL PRIMERS
1. Primer, Rust-Inhibitive, Water Based: MPI #107.
a. PPG: Pitt-Tech Int/Ext DTM Industrial Primer Gray.
b. Akzo Nobel Paints: Devoe DEVFLEX 4020 Direct to Metal Primer & Flat Finish.
o} Benjamin Moore: IRONCLAD Latex Low Lustre Metal & Wood Enamel.
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24

A

B.

C.

d. Sherwin-Williams: Pro -Cryl Universal Primer.

WATER-BASED FINISH COATS

Latex, Interior, Flat, (Gloss Level 1): MPI #53.

1. PPG: Speedhide Interior Flat Latex.

2. Akzo Nobel Paints: Glidden Pro. Diamond 450 Interior Premium Acrylic Eggshell.
3. Benjamin Moore: Super Spec Premium Latex Interior Flat Finish.

4. Sherwin-Williams: ProMar 200 Interior Latex Flat.

Latex, Interior, Eggshell, (Gloss Level 2): MPI #44.

1. PPG: Speedhide Interior Eggshell Latex.

2. Akzo Nobel Paints: Glidden Pro. Diamond 450 Interior Premium Acrylic Flat.
3. Benjamin Moore: Super Spec Premium Latex Interior Eggshell Enamel.

4, Sherwin-Williams: ProMar 200 Interior Latex Eg-Shel.

Light Industrial Coating, Interior, Water Based, Semi-Gloss (Gloss Level 5);. MPI #153.
1. PPG: Pitt-Tech Int/Ext High Semi-Gloss DTM Industrial Enamels.
Akzo Nobel Paints: Devoe DEVFLEX 4216 High Performance WB Acrylic SG Enamel.
3. Benjamin Moore: Super Spec D.T.M. Acrylic Semi-Gloss Enamel.
4, Sherwin-Williams: Sher-Cryl HPA Semi-Gloss.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.
B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:
1. Wood: 15 percent.
2. Gypsum Board: 12 percent.
C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
D. Verify suitability of substrates, including surface conditions and compatibility, with existing
finishes and primers.
E. Proceed with coating application only after unsatisfactory conditions have been corrected.
1. Application of coating indicates acceptance of surfaces and conditions.
3.2 PREPARATION
A. Comply with manufacturer's written instructions and recommendations applicable to substrates
and paint systems indicated.
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3.3

3.4

Remove hardware, covers, plates, and similar items already in place that are removable and
are not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop
paint is abraded. Paint exposed areas with the same material as used for shop priming to
comply with SSPC-PA 1 for touching up shop-primed surfaces.

INSTALLATION
Apply paints according to manufacturer's written instructions.
1. Use applicators and techniques suited for paint and substrate indicated.
Paint surfaces behind movable equipment and furniture same as similar exposed

surfaces. Before final installation, paint surfaces behind permanently fixed equipment or
furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed

or factory finished if acceptable to topcoat manufacturers.

If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners,
and other contaminants from entering into waterways, sanitary and storm drain systems,
and ground.

2. Dispose of contaminants in accordance with requirements of authorities having
jurisdiction.

3. Allow empty paint cans to dry before disposal.

INTERIOR PAINTING 099123 - 4 Project No.: 221202
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3.5

After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

INTERIOR PAINTING SCHEDULE

Steel Substrates:
1. Water-Based Light Industrial Coating System:

a. Prime Coat: Primer, rust-inhibitive, water based MPI #107.
b. Intermediate Coat: Light industrial coating, interior, water based, matching topcoat.
C. Topcoat: Light industrial coating, interior, water based, semi-gloss (Gloss

Level 2), MPI #153.
Gypsum Board Substrates:

1. Latex System:
a. Prime Coat: Primer sealer, latex, interior, MPI #50.
b. Intermediate Coat: Latex, interior, matching topcoat.
C. Topcoat at Ceilings: Latex, interior, flat, (Gloss Level 1), MPI #53.
d. Topcoat at all Walls: Latex, interior, eggshell, (Gloss Level 2), MP| #44.

Wood Substrates: Including doors.

1. Latex System:
a. Prime Coat: Factory applied for wood doors.
b. Prime Coat: White Pigmented Shellac, MPI #36 for existing wood substrates.
C. Intermediate Coat: Latex, interior, matching topcoat.
d Topcoat: Latex, interior, semi-gloss, (Gloss Level 2), MPI #44.

END OF SECTION 099123
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SECTION 102113 - PLASTIC TOILET COMPARTMENTS

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. Solid-plastic toilet compartments configured as toilet enclosures and urinal screens.
a. Toilet partitions: Floor mounted, overhead braced.
b. Urinal screens: Floor mounted and wall mounted.
Related Requirements:
1. Section 102800 "Toilet, Bath, and Laundry Accessories" for accessories mounted on
toilet compartments.
COORDINATION
Coordinate requirements for overhead supports, blocking, reinforcing, and other supports
concealed within wall.
ACTION SUBMITTALS
Product Data:

1. Solid-plastic toilet compartments:

a. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for toilet compartments.

Shop Drawings: For solid-plastic toilet compartments.

Include plans, elevations, sections, details, and attachment details.
Show locations for compartment-mounted toilet accessories.

Show locations of centerlines of toilet fixtures.

Show locations of floor drains.

Show overhead support or bracing locations.

agrON =

Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of
available colors for each type of toilet compartment material indicated.

PLASTIC TOILET 102113 - 1 Project No.: 221202
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1.5

1.6

1.7

A

A

A

1. Include Samples of hardware and accessories involving material and color selection.

CLOSEOUT SUBMITTALS

Maintenance Data: For toilet compartments.

MAINTENANCE MATERIAL SUBMITTALS

Extra Stock Material: Furnish extra materials that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

Door Hinges: One hinge with associated fasteners.

Latch and Keeper: One latch and keeper with associated fasteners.
Door Bumper: One bumper with associated fasteners.

Door Pull: One door pull with associated fasteners.

Fasteners: 10 fasteners of each size and type.

arON =

FIELD CONDITIONS

Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other
construction contiguous with toilet compartments by field measurements, and coordinate before
fabrication.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Fire Performance: Tested in accordance with, and pass the acceptance criteria of, NFPA 286.
B. Regulatory Requirements: Comply with applicable provisions in the U.S. Department of Justice
"2010 ADA Standards for Accessible Design" and ICC A117.1 for all toilet compartments.
2.2 SOLID-PLASTIC TOILET COMPARTMENTS
A. Toilet-Enclosure Style: Overhead braced, floor anchored.
B. Urinal-Screen Style: Wall hung, floor anchored.
C. Manufacturers
1. Basis of Design product: Eclipse by Scranton Products or approved equal from the
following manufacturer(s):
a. ASI Accurate / Global Partitions.
PLASTIC TOILET 102113 -2 Project No.: 221202
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D. Door, Panel, Screen, and Pilaster Construction: Solid, high-density polyethylene (HDPE) panel
material, not less than 1 inch (25 mm) thick, seamless, with eased edges, and with
homogenous color and pattern throughout thickness of material.

1. Heat-Sink Strip: Manufacturer's standard continuous, strip fastened to exposed bottom
edges of solid-plastic components to hinder malicious combustion.
2. Color and Pattern: Stainless, Hammered.

E. Metal Posts: Height as indicated on Drawings, heavy duty extruded aluminum, clear anodized
finish, fastened to foot with stainless steel tamper resistant screws.

F. Hidden Shoe (Foot): One-piece molded polyethylene invisible shoe inserted into metal post with
stainless steel tamper resistant screws.

G. Headrail cap and corner cap: One-piece molded polyethylene secured to metal post with
stainless steel tamper resistant screws; adjustable to level headrail to finished floor.

H. Hidden Wall Brackets: Height of wall bracket shall be as required for size of dividing panels and
urinal screens, heavy duty aluminum, clear anodized finish, inserted into slotted panel and
fastened to panels with stainless steel resistant screws.

l. Headrail: Heavy duty extruded aluminum, designer anti-grip design, clear anodized finish,
fastened to headrail bracket with stainless steel resistant screws and to headrail cap or corner
cap with stainless steel tamper resistant screw.

J. Headrail Brackets: Heavy duty extruded aluminum, clear anodized finish, secured to wall with
stainless steel tamper resistant screws.

2.3 HARDWARE AND ACCESSORIES
A. Hinges:
1. Inswing Hinges:
a. Hinges: Edge-mounted stainless steel continuous hinge.
b. Auto-close feature, adjustable to 15 degree open position.
C. Mounted to doors with stainless steel tamper resistant screws.
d. Hinge pivot point: 6 to 8 inches from edge of door, field verify to maintain sufficient
clearance to water closet per ADA requirements.

B. Door Keeper:

1. 3.5 inches long, fabricated from heavy duty extruded aluminum, clear anodized finish.
2. Mount in gab between dividing panel and door.

C. Occupancy Indicator Latch and Housing: Satin stainless-steel showing green and red

occupancy indicators.

1. Latch housing: satin stainless steel.

2. Slide bolt and button: satin stainless steel.
3. Door Pulls: satin stainless steel.

D. Coat Hook/Bumper: Combination type, chrome plated Zamak.

E. Door Pulls and Push Plates:

PLASTIC TOILET 102113 -3 Project No.: 221202
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A

C.

D.

1. Heavy duty extruded aluminum, clear anodized finish.

FABRICATION

Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate
requirements and provide cutouts for through-partition toilet accessories where required for
attachment of toilet accessories.

Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling
mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to
conceal supports and leveling mechanism.

Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring
assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide
shoes at pilasters to conceal anchorage.

Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant anchoring assemblies
with leveling adjustment nuts at[ tops and] bottoms of posts. Provide shoes[ and sleeves (caps)]
at posts to conceal anchorage.

Door Size and Swings: Unless otherwise indicated, 36-inch- (914-mm-) wide doors with a
minimum 32-inch- (813-mm-) wide, clear opening for compartments.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas and conditions, with Installer present, for compliance with requirements for
fastening, support, alignment, operating clearances, and other conditions affecting performance
of the Work.
1. Confirm location and adequacy of blocking and supports required for installation.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION OF PLASTIC TOILET COMPARTMENTS
A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight,
level, and plumb. Secure units in position with manufacturer's recommended anchoring devices.
1. Maximum Clearances:
a. Pilasters and Panels: 1/2 inch (13 mm).
b. Panels and Walls: 1 inch (25 mm).
B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters
with anchors penetrating not less than 1-3/4 inches (44 mm) into structural floor unless
PLASTIC TOILET 102113 -4 Project No.: 221202
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otherwise indicated in manufacturer's written instructions. Secure continuous head rail to each
pilaster with no fewer than two fasteners. Hang doors to align tops of doors with tops of panels
and adjust, so tops of doors are parallel with overhead brace when doors are in closed position.

3.3 ADJUSTING

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's
written instructions for proper operation. Set hinges on inswinging doors to hold doors open
approximately 30 degrees from closed position when unlatched.

END OF SECTION 102113
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SECTION 102600 - WALL AND DOOR PROTECTION

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. Corner guards.
2. Wall protection.
B. Related Requirements:
1. Section 087100 "Door Hardware" for metal protective trim units, according to
BHMA A156.6, used for armor, kick, mop, and push plates.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include construction details, material descriptions, impact strength, dimensions of
individual components and profiles, and finishes.
B. Samples for Initial Selection: For each type of impact-resistant wall-protection unit indicated, in
each color and texture specified
1.4 INFORMATIONAL SUBMITTALS
A. Material Certificates: For each type of exposed plastic material.
B. Sample Warranty: For special warranty.
1.5 CLOSEOUT SUBMITTALS
A. Maintenance Data: For each type of wall protection product to include in maintenance manuals.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Store wall and door protection in original undamaged packages and containers inside well-
ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity.
WALL AND DOOR PROTECTION 102600 - 1 Project No.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

1.7

A

1. Maintain room temperature within storage area at not less than 70 deg F during the
period plastic materials are stored.

2. Keep plastic materials out of direct sunlight.

3. Store plastic wall- and door-protection components for a minimum of 72 hours, or until

plastic material attains a minimum room temperature of 70 deg F.

a. Store corner-guard covers in a vertical position.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of wall-protection units
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including detachment of components from each other or from
the substrates, delamination, and permanent deformation beyond normal use.
b. Deterioration of metals, metal finishes, plastics, and other materials beyond normal
use.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. Source Limitations: Obtain wall- and door-protection products of each type from single source
from single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Surface Burning Characteristics: Comply with ASTM E 84 or UL 723; testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing agency.
1. Flame-Spread Index: 25 or less.

2. Smoke-Developed Index: 450 or less.

B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings
and Facilities.

2.3 WALL PROTECTION
A. Protective Wall Guard:
1. WG-1: Panolam; FRP, Bright White. Include transition pieces and end caps to match.
2. Height: Full height of wall.
3. Width: As indicated on drawings.
WALL AND DOOR PROTECTION 102600 - 2 Project No.: 221202
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2.6

2.7

4, Flame resistance: ASTM E84, flame spread 25 or less.

5. Trim and accessories: Edge and corner trim as required for a complete finished
installation as approved by Architect.

6. Attachment material: Adhesive as recommended by protective wall covering
manufacturer.

CORNER GUARDS

Surface-Mounted, Metal Corner Guards: Fabricated as one piece from formed or extruded
metal with formed edges; with 90- or 135-degree turn to match wall condition.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Babcock-Davis.
b. Construction Specialties, Inc.
C. InPro Corporation (IPC).
d. Nystrom, Inc.

2. Material: Stainless-steel sheet, Type 304.

a. Thickness: Minimum 16 gauge.

b. Finish: Directional satin, No. 4.

Wing Size: Nominal 3-1/2 by 3-1/2 inches.

Corner Radius: 3/16 inch.

Mounting: Adhesive.

Length: 4’-0” unless otherwise noted on the drawings.

L

MATERIALS
Adhesive: As recommended by protection product manufacturer.

1. Adhesives shall have a VOC content of 70 g/L or less.

FABRICATION

Fabricate wall and door protection according to requirements indicated for design, performance,
dimensions, and member sizes, including thicknesses of components.

Quality: Fabricate components with uniformly tight seams and joints and with exposed edges
rolled. Provide surfaces free of wrinkles, chips, dents, uneven coloration, and other
imperfections. Fabricate members and fittings to produce flush, smooth, and rigid hairline joints.

FINISHES

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

WALL AND DOOR PROTECTION 102600 - 3 Project No.: 221202
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B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining 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 substrates and wall areas, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

B. Examine walls to which wall and door protection will be attached for blocking, grounds, and
other solid backing that have been installed in the locations required for secure attachment of
support fasteners.

1. For wall and door protection attached with adhesive, verify compatibility with and
suitability of substrates, including compatibility with existing finishes or primers.

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

3.2 PREPARATION

A. Complete finishing operations, including painting, before installing wall and door protection.

B. Before installation, clean substrate to remove dust, debris, and loose particles.
3.3 INSTALLATION
A. Installation Quality: Install wall and door protection according to manufacturer's written

instructions, level, plumb, and true to line without distortions. Do not use materials with chips,
cracks, voids, stains, or other defects that might be visible in the finished Work.

3.4 CLEANING

A. Remove excess adhesive using methods and materials recommended in writing by
manufacturer.

END OF SECTION 102600
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Public-use washroom accessories.

1.2 COORDINATION
A. Coordinate accessory locations with other work to prevent interference with clearances required
for access by people with disabilities, and for proper installation, adjustment, operation,
cleaning, and servicing of accessories.
B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent
delaying the Work.
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.
2. Include anchoring and mounting requirements, including requirements for cutouts in other
work and substrate preparation.
3. Include electrical characteristics.
14 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For manufacturer's special warranties.

1.5 CLOSEOUT SUBMITTALS
A. Maintenance Data: For accessories to include in maintenance manuals.
1.6 WARRANTY

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, visible silver spoilage defects.
2. Warranty Period: 15 years from date of Substantial Completion.
TOILET, BATH, AND LAUNDRY 102800 - 1 Project No.: 221202
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PART 2 - PRODUCTS

2.1 PUBLIC-USE WASHROOM ACCESSORIES

A. Source Limitations: Obtain each type of public-use washroom accessory from single source
from single manufacturer.

B. Toilet Tissue (Roll) Dispenser:

1.

Nookwd

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. American Specialties, Inc.

b. Bobrick Washroom Equipment, Inc.
C. Bradley Corporation.

Description: Double-roll dispenser.

Mounting: Surface Mounted

Operation: Noncontrol delivery with theft-resistant spindle.
Capacity: Designed for 4-1/2- or 5-inch- diameter tissue rolls.
Material and Finish: Stainless steel, No. 4 finish (satin).
Quantity: 1 per water closet.

C. Paper Towel (Folded) Dispenser:

1.

aorwd

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. American Specialties, Inc.

b. Bobrick Washroom Equipment, Inc.
C. Bradley Corporation.

Description: Folded paper towel dispenser.

Mounting: Surface Mounted

Material and Finish: Stainless steel, No. 4 finish (satin).
Quantity: 1 per lavatory.

D. Automatic Liquid-Soap Dispenser:
1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. American Specialties, Inc.

b. Bobrick Washroom Equipment, Inc.

C. Bradley Corporation.

Description: Automatic dispenser with infrared sensor to detect presence of hands;
battery powered; designed for dispensing soap in lather form.

E. Grab Bar:

1.

Subject to compliance with requirements provide products by one of the following
manufacturers:

a. Bobrick.

b. Bradley Corp.

C. ASI.

Mounting: Flanges with concealed fasteners.

Material: Stainless steel, 0.05 inch thick.

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin).

Outside Diameter: 1-1/2 inches.

Configuration and Length: As indicated on Drawings.

TOILET, BATH, AND LAUNDRY 102800 - 2 Project No.: 221202
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Mirror Unit:

1. Subject to compliance with requirements provide products by one of the following
manufacturers:
a. Bobrick.
b. Bradley Corp.
C. ASI.
2. Frame: Stainless steel angle, 0.05 inch thick.
a. Corners: Manufacturer's standard.
3. Glazing: 7a” Tempered glass.
4. Size: 24 inches wide by 36 inches tall.
5. Hangers: Manufacturer's standard rigid, tamper and theft resistant.

Sanitary-Napkin Disposal Unit:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. American Specialties, Inc.

b. Bobrick Washroom Equipment, Inc.

C. Bradley Corporation.

Mounting: Surface Mounted

Door or Cover: Self-closing, disposal-opening cover and hinged face panel with tumbler
lockset.

wnN

4. Receptacle: Removable.
5. Material and Finish: Stainless steel, No. 4 finish (satin).
MATERIALS

Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.031-inch- minimum nominal
thickness unless otherwise indicated.

Galvanized-Steel Mounting Devices: ASTM A153/A153M, hot-dip galvanized after fabrication.

Fasteners: Screws, bolts, and other devices of same material as accessory unit, unless
otherwise recommended by manufacturer or specified in this Section, and tamper and theft
resistant where exposed, and of stainless or galvanized steel where concealed.

Mirrors: ASTM C1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.

CUSTODIAL ACCESSORIES
Source Limitations: Obtain custodial accessories from single source from single manufacturer.

Mop and Broom Holder:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
C. Bradley Corporation.
2. Description: Unit with hooks, and holders.
3. Length: 30 inches.
4. Hooks: Three.

TOILET, BATH, AND LAUNDRY 102800 - 3 Project No.: 221202
ACCESSORIES August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY
ISSUED FOR BID

5. Mop/Broom Holders: Two, spring-loaded, rubber hat, cam type.
6. Material and Finish: Stainless steel, No. 4 finish (satin).
24 FABRICATION

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and
access panels with full-length, continuous hinges. Equip units for concealed anchorage and with
corrosion-resistant backing plates.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install accessories in accordance with manufacturers' written instructions, using fasteners
appropriate to substrate indicated and recommended by unit manufacturer. Install units level,
plumb, and firmly anchored in locations and at heights indicated.

1. Remove temporary labels and protective coatings.

B. Grab Bars: Install to comply with specified structural-performance requirements.

3.2 ADJUSTING AND CLEANING
A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items.

B. Clean and polish exposed surfaces in accordance with manufacturer's written instructions.

END OF SECTION 102800
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SECTION 104413 - FIRE PROTECTION CABINETS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Fire-protection cabinets for the following:
a. Portable fire extinguisher.

2. Knox Box.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Show door hardware, cabinet type, trim style, and panel style. Include roughing-in
dimensions and details showing semirecessed-mounting method and relationships of box
and trim to surrounding construction.

Shop Drawings: For fire-protection cabinets.

1. Include plans, elevations, sections, details, and attachments to other work.

Samples for Initial Selection: For each type of exposed finish required.

CLOSEOUT SUBMITTALS

Maintenance Data: For fire-protection cabinets to include in maintenance manuals.

COORDINATION

Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers
indicated are accommodated.

Coordinate sizes and locations of fire-protection cabinets with wall depths.

FIRE PROTECTION CABINETS 104413 -1 Project No.: 221202
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Fire-Rated Fire-Protection Cabinets: Listed and labeled to comply with requirements in
ASTM EB814 for fire-resistance rating of walls where they are installed.
2.2 FIRE-PROTECTION CABINET
A. Cabinet Type: Suitable for fire extinguisher.

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

a. Babcock-Davis.
b. JL Industries, Inc.; a division of the Activar Construction Products Group.
C. Larsens Manufacturing Company.
d. Nystrom.
B. Cabinet Construction: One-hour fire rated.

1. Fire-Rated Cabinets: Construct fire-rated cabinets with double walls fabricated from
0.043-inch- (1.09-mm-) thick cold-rolled steel sheet lined with minimum 5/8-inch- (16-mm-
) thick fire-barrier material. Provide factory-drilled mounting holes.

C. Cabinet Material: Cold-rolled steel sheet.
D. Semirecessed Cabinet: One-piece combination trim and perimeter door frame overlapping
surrounding wall surface, with exposed trim face and wall return at outer edge (backbend).

1. Square-Edge Trim: 1-1/4- to 1-1/2-inch (32- to 38-mm) backbend depth.

E. Cabinet Trim Material: Same material and finish as door.

F. Door Material: Steel sheet.

G. Door Style: Vertical duo panel with frame.

H. Door Glazing: Tempered float glass

l. Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet
type, trim style, and door material and style indicated.

1. Provide recessed door pull and friction latch.

2. Provide manufacturer's standard hinge, permitting door to open 180 degrees.

J. Accessories:
FIRE PROTECTION CABINETS 104413 - 2 Project No.: 221202
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2.3

24
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1. Mounting Bracket: Manufacturer's standard steel, designed to secure fire extinguisher to
fire-protection cabinet, of sizes required for types and capacities of fire extinguishers
indicated, with plated or baked-enamel finish.

Materials:
1. Cold-Rolled Steel: ASTM A1008/A1008M, Commercial Steel (CS), Type B.

a. Finish: Baked enamel, TGIC polyester powder coat, HAA polyester powder coat,
epoxy powder coat, or polyester/epoxy hybrid powder coat, complying with AAMA
2603.

b. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

C. Color: As selected by Architect from manufacturer's full range

KNOX BOX

Box Type:

1. Basis-of-Design Product: Subject to compliance with requirements, provide KnoxBox
3200 or comparable product acceptable to Jefferson City Fire Department.

Mounting Type: Surface Mounted.

Mounting Height: 5’-0” above finished walk surface.

Color: Black

Tamper Switch Type: None

FABRICATION

Fire-Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, door, and
hardware to suit cabinet type, trim style, and door style indicated.

1. Weld joints and grind smooth.
2. Miter corners and grind smooth.
3. Provide factory-drilled mounting holes.

Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials indicated
and coordinated with cabinet types and trim styles.

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2
inch (13 mm) thick.
2. Miter and weld perimeter door frames and grind smooth.

Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and ground
smooth.

FIRE PROTECTION CABINETS 104413 -3 Project No.: 221202
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2.5

A

B.

C.

D.

GENERAL FINISH REQUIREMENTS

Comply with NAAMM's AMP 500, "Metal Finishes Manual for Architectural and Metal Products,"
for recommendations for applying and designating finishes.

Protect mechanical finishes on exposed surfaces of fire-protection cabinets from damage by
applying a strippable, temporary protective covering before shipping.

Finish fire-protection cabinets after assembly.
Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations

in appearance of adjoining 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 walls and partitions for suitable framing depth and blocking where semirecessed
cabinets will be installed.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Prepare recesses for semirecessed fire-protection cabinets as required by type and size of
cabinet and trim style.
3.3 INSTALLATION
A. General: Install fire-protection cabinets in locations and at mounting heights indicated
B. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb.
3.4 ADJUSTING AND CLEANING
A. Remove temporary protective coverings and strippable films, if any, as fire-protection cabinets
are installed unless otherwise indicated in manufacturer's written installation instructions.
B. Adjust fire-protection cabinet doors to operate easily without binding. Verify that integral locking
devices operate properly.
C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as
recommended by manufacturer.
FIRE PROTECTION CABINETS 104413 - 4 Project No.: 221202
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D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to factory-
finished appearance. Use only materials and procedures recommended or furnished by fire-
protection cabinet and mounting bracket manufacturers.

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 104413
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SECTION 122413 — ROLLER WINDOW SHADES

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. Manually operated roller shades with single and double rollers.
B. Related Requirements:
1. Section 061000 "Rough Carpentry" for wood blocking and grounds for mounting roller
shades and accessories.
2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for
light-blocking shades with a sealant.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components
and profiles, features, finishes, and operating instructions for roller shades.
B. Shop Drawings: Show fabrication and installation details for roller shades, including shadeband
materials, their orientation to rollers, and their seam and batten locations.
C. Samples: For each exposed product and for each color and texture specified, 10 inches long.
D. Product Schedule: For roller shades. Use same designations indicated on Drawings.
14 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer.
B. Product Certificates: For each type of shadeband material.
C. Product Test Reports: For each type of shadeband material, for tests performed by
manufacturer and witnessed by a qualified testing agency.
ROLLER WINDOW SHADES 122413 -1 Project No.: 221202
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1.5

A

1.6

A

1.7

A

1.8

A

1.9

A

B.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For roller shades to include in maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Roller Shades: Full-size units equal to 5 percent of quantity installed for each size, color,
and shadeband material indicated, but no fewer than two units.

QUALITY ASSURANCE

Installer Qualifications: Fabricator of products.

DELIVERY, STORAGE, AND HANDLING

Deliver roller shades in factory packages, marked with manufacturer, product name, and
location of installation using same designations indicated on Drawings.

FIELD CONDITIONS

Environmental Limitations: Do not install roller shades until construction and finish work in
spaces, including painting, is complete and dry and ambient temperature and humidity
conditions are maintained at the levels indicated for Project when occupied for its intended use.

Field Measurements: Where roller shades are indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication and indicate
measurements on Shop Drawings. Allow clearances for operating hardware of operable glazed
units through entire operating range. Notify Architect of installation conditions that vary from
Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

PART 2 - PRODUCTS

21 MANUFACTURERS
A. Source Limitations: Obtain roller shades from single source from single manufacturer.
2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS
A. Basis-of-Design Product: Subject to compliance with requirements, provide MechoShade
Systems, Inc; Mecho/5 or a comparable product as approved by the Architect.
ROLLER WINDOW SHADES 122413 - 2 Project No.: 221202
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B. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch that
stops shade movement when bead chain is released; permanently adjusted and lubricated.

1. Bead Chains: Stainless steel.
a. Loop Length: Full length of roller shade.
b. Limit Stops: Provide upper and lower ball stops.

o} Chain-Retainer Type: Clip, jamb mount.

2. Spring Lift-Assist Mechanisms: Manufacturer's standard for balancing roller shade weight
and for lifting heavy roller shades.

a. Provide for shadebands that weigh more than 10 Ib or for shades as
recommended by manufacturer, whichever criterion is more stringent.

C. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses
required to accommodate operating mechanisms and weights and widths of shadebands
indicated without deflection. Provide with permanently lubricated drive-end assemblies and idle-
end assemblies designed to facilitate removal of shadebands for service.

1. Roller Drive-End Location: Right side of interior face of shade.
2. Direction of Shadeband Roll: Regular, from back (exterior face) of roller.
3. Shadeband-to-Roller Attachment: Removable spline fitting into integral channel in tube.

D. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller
assembly, operating mechanism, installation accessories, and mounting location and conditions
indicated.

E. Shadebands:

1. Shadeband Material: Light-filtering fabric.

2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum.
a. Type: Enclosed in sealed pocket of shadeband material.
b. Color and Finish: As selected by Architect from manufacturer's full range.
F. Installation Accessories:
1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and

operating mechanism and attaches to roller endcaps without exposed fasteners.

a. Shape: L-shaped.

b. Height: Manufacturer's standard height required to conceal roller and shadeband
assembly when shade is fully open, but not less than 3 inches.

2. Endcap Covers: To cover exposed endcaps.

ROLLER WINDOW SHADES 122413 -3 Project No.: 221202
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2.3

MANUALLY OPERATED SHADES WITH DOUBLE ROLLERS

Basis-of-Design Product: Subject to compliance with requirements, provide MechoShade
Systems, Inc; Mecho/5 Wide Double Shade #15 or a comparable product as approved by the
Architect.

Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch that
stops shade movement when bead chain is released; permanently adjusted and lubricated.

1. Bead Chains: Stainless steel.
a. Loop Length: Full length of roller shade.
b. Limit Stops: Provide upper and lower ball stops.

C. Chain-Retainer Type: Clip, jamb mount.

2. Spring Lift-Assist Mechanisms: Manufacturer's standard for balancing roller shade weight
and for lifting heavy roller shades.

a. Provide for shadebands that weigh more than 10 Ibor for shades as recommended
by manufacturer, whichever criterion is more stringent.

Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses
required to accommodate operating mechanisms and weights and widths of shadebands
indicated without deflection. Provide with permanently lubricated drive-end assemblies and idle-
end assemblies designed to facilitate removal of shadebands for service.

1. Double-Roller Mounting Configuration: Offset, outside roller over and inside roller under.
2. Inside Roller:

a. Drive-End Location: Right side of interior face of shade.

b. Direction of Shadeband Roll: Regular, from back (exterior face) of roller.

3. Outside Roller:

a. Drive-End Location: Right side of interior face of shade.
b. Direction of Shadeband Roll: Regular, from back (exterior face) of roller.
4. Shadeband-to-Roller Attachment: Removable spline fitting into integral channel in tube.

Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller
mounting configuration, roller assemblies, operating mechanisms, installation accessories, and
installation locations and conditions indicated.

Inside Shadebands:

1. Shadeband Material: Light-filtering fabric.

2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum.
a. Type: Enclosed in sealed pocket of shadeband material.
b. Color and Finish: As selected by Architect from manufacturer's full range.

Outside Shadebands:

ROLLER WINDOW SHADES 122413 - 4 Project No.: 221202
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1.
2.

Shadeband Material: Light-blocking fabric.
Shadeband Bottom (Hem) Bar: Steel or extruded aluminum.

a. Type: Exposed with endcaps.
b. Color and Finish: As selected by Architect from manufacturer's full range.

Installation Accessories:

1.

Front Fascia: Aluminum extrusion that conceals front, ends, and underside of roller and
operating mechanism and attaches to roller endcaps without exposed fasteners.

a. Shape: L-shaped.
b. Height: Manufacturer's standard height required to conceal roller and shadeband
assembly when shade is fully open, but not less than 4 inches

Endcap Covers: To cover exposed endcaps.

Side Channels: With light seals and designed to eliminate light gaps at sides of shades
as shades are drawn down. Provide side channels with shadeband guides or other
means of aligning shadebands with channels at tops.

Installation Accessories Color and Finish: As selected from manufacturer's full range.

SHADEBAND MATERIALS

Shadeband Material Flame-Resistance Rating: Comply with NFPA 701. Testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing agency.

Light-Filtering Fabric: Woven fabric, stain and fade resistant.

Nogohr~wh =

Source: Roller shade manufacturer.

Type: Thermoplastic olefin

Weave: Basketweave.

Roll Width: 96 inches.

Orientation on Shadeband: Up the bolt.

Openness Factor: 3 percent.

Color: As selected by Architect from manufacturer's full range.

Light-Blocking Fabric: Opaque fabric, stain and fade resistant.

oD

Source: Roller shade manufacturer.

Type: Polyester with foam backing.

Roll Width: 118 inches.

Orientation on Shadeband: Up the bolt.

Color: As selected by Architect from manufacturer's full range.

2.5 ROLLER SHADE FABRICATION
A. Product Safety Standard: Fabricate roller shades to comply with WCMA A 100.1, including
requirements for flexible, chain-loop devices; lead content of components; and warning labels.
ROLLER WINDOW SHADES 122413 -5 Project No.: 221202
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B.

C.

Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured at 74
deg F:

1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of opening in
which shade is installed less 1/4 inch per side or 1/2-inch total, plus or minus 1/8 inch.
Length equal to head-to-sill or -floor dimension of opening in which shade is installed less
1/4 inch, plus or minus 1/8 inch.

2. Outside of Jamb Installation: Width and length as indicated, with terminations between
shades of end-to-end installations at centerlines of mullion or other defined vertical
separations between openings.

Shadeband Fabrication: Fabricate shadebands without battens or seams to extent possible,
except as follows:

1. Vertical Shades: Where width-to-length ratio of shadeband is equal to or greater than 1:4,
provide battens and seams at uniform spacings along shadeband length to ensure
shadeband tracking and alignment through its full range of movement without distortion of
the material.

2. Railroaded Materials: Railroad material where material roll width is less than the required
width of shadeband and where indicated. Provide battens and seams as required by
railroaded material to produce shadebands with full roll-width panel(s) plus, if required,
one partial roll-width panel located at top of shadeband.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, operational clearances, and other conditions affecting
performance of the Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 ROLLER SHADE INSTALLATION
A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's
written instructions.
1. Opaque Shadebands: Located so shadeband is not closer than 2 inches to interior face
of glass. Allow clearances for window operation hardware.
B. Roller Shade Locations: As indicated in window schedule.
3.3 ADJUSTING
A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or
malfunction throughout entire operational range.
ROLLER WINDOW SHADES 122413 - 6 Project No.: 221202
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3.4 CLEANING AND PROTECTION
A. Clean roller shade surfaces, after installation, according to manufacturer's written instructions.

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that roller shades are without damage or deterioration at time of
Substantial Completion.

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect,
before time of Substantial Completion.

END OF SECTION 122413
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SECTION 123661 - SOLID SURFACING

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. Solid surface material countertops.
2. Solid surface material backsplashes and wall panels.
3. Solid surface material apron fronts.

1.3 ACTION SUBMITTALS

A. Product Data: For countertop materials

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles,

methods of joining, and cutouts for plumbing fixtures.

1. Show locations and details of joints.
2. Show direction of directional pattern, if any.

C. Samples for Verification: For the following products:

1. Each solid surface material, 6 inches (150 mm) square.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For fabricator.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For solid surface material to include in maintenance manuals. Include
Product Data for care products used or recommended by Installer and names, addresses, and

telephone numbers of local sources for products.

SOLID SURFACING 123661 - 1
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1.6

A

B.

1.7

A

1.8

A

QUALITY ASSURANCE

Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate countertops
similar to that required for this Project, and whose products have a record of successful in-
service performance.

Installer Qualifications: Fabricator of countertops.

FIELD CONDITIONS

Field Measurements: Verify dimensions of countertops by field measurements before
countertop fabrication is complete.

COORDINATION

Coordinate locations of utilities that will penetrate countertops or backsplashes.

PART 2 - PRODUCTS

21 SOLID-SURFACE-MATERIAL
A. Configuration: Provide countertops with the following front and backsplash style:
1. Front: Straight, slightly eased at top and bottom.
2. Backsplash: Straight, slightly eased at corner.
B. Countertops: 1/2-inch- thick, solid surface material.
C. Backsplashes: 1/2-inch- thick, solid surface material.
D Wall Panels: 1/4-inch-thick, solid surface material.
E. Solid Surface Material: Homogeneous solid sheets of filled plastic resin complying with
ANSI SS1.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Wilsonart International Holdings, Inc.
b. Samsung Chemical USA, Inc.
C. Corian, an E. |. du Pont de Nemours and Company.
d. Avonite Surfaces.
2. Type: Provide Standard Type unless Special Purpose Type is indicated.
3. Colors and Patterns: As indicated by manufacturer’s designations.
a. SS-1: Wilsonart, Silver Smoke 9226SS
b. SS-2: Wilsonart, Soothing Grey 9116GS
F. Fabrication: Fabricate tops in one piece with shop-applied edges and backsplashes unless
otherwise indicated. Comply with solid-surface-material manufacturer's written instructions for
adhesives, sealers, fabrication, and finishing.
SOLID SURFACING 123661 - 2 Project No.: 221202
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2.2

A

B.

2.3

A

B.

C.

INSTALLATION MATERIALS
Adhesive: Product recommended by solid surface material manufacturer.

Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint
Sealants."

CONCEALED COUNTERTOP SUPPORT BRACKETS

Wall, flush mounted, concealed, heavy duty, welded aluminum bracket for supporting
countertops.
1. Manufacturer: Subject to compliance with requirements, provide product by one of the
following:
a. Rakks/Rangine Corporation; EH-1818-FM.
2. Load capacity per bracket: 300 pounds.
3. Maximum spacing —48 inches o.c.

Material: Fabricate components from extruded aluminum sections complying with ASTM B221,
6063-T5 alloy and temper.

Finish: Clear anodized aluminum.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

B.

C.

D.

EXAMINATION

Examine substrates to receive solid surface material countertops and conditions under which
countertops will be installed, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of countertops.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m), 1/4 inch (6 mm)
maximum. Do not exceed 1/64-inch (0.4-mm) difference between planes of adjacent units.

Fasten countertops by screwing through corner blocks of base units into underside of
countertop. Predrill holes for screws as recommended by manufacturer. Align adjacent surfaces
and, using adhesive in color to match countertop, form seams to comply with manufacturer's
written instructions. Carefully dress joints smooth, remove surface scratches, and clean entire
surface.

Fasten subtops to cabinets by screwing through subtops into cornerblocks of base cabinets.
Shim as needed to align subtops in a level plane.

Secure countertops to subtops with adhesive according to solid surface material manufacturer's
written instructions. Align adjacent surfaces and, using adhesive in color to match countertop,
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form seams to comply with manufacturer's written instructions. Carefully dress joints smooth,
remove surface scratches, and clean entire surface.

E. Install backsplashes by adhering to wall and countertops with adhesive. Mask areas of
countertops and splashes adjacent to joints to prevent adhesive smears.

F. Install aprons to backing and countertops with adhesive. Mask areas of countertops and
splashes adjacent to joints to prevent adhesive smears. Fasten by screwing through backing.
Predrill holes for screws as recommended by manufacturer.

G. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent

damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to
finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent

shipping.
1. Seal edges of cutouts in particleboard subtops by saturating with varnish.

H. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants."

END OF SECTION 123661
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Pipe positioning systems.
Equipment supports.

ook wb -~

1.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7.

1. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of

supported equipment and connected systems and components.

1.3 ACTION SUBMITTALS

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

1.4 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.5 QUALITY ASSURANCE

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

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

HANGERS AND SUPPORTS 220529 - 1 Project Nos.: 221202
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PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS
A. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4, Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
B. Copper Pipe Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.
2.2 THERMAL-HANGER SHIELD INSERTS

A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with
125-psig minimum compressive strength and vapor barrier.

B. Insulation-Insert Material for Hot Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with
125-psig minimum compressive strength.

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

2.3 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

24 PIPE POSITIONING SYSTEMS

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.
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A.

2.6

A

B.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

C. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

D. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture.

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

G. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

H. Install lateral bracing with pipe hangers and supports to prevent swaying.
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3.2

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

b. NPS 4: 12 inches long and 0.06 inch thick.
C. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.
5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.
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3.3 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4 Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.
3.4 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.5 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.
3.6 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

HANGERS AND SUPPORTS 220529 -5 Project Nos.: 221202
FOR PLUMBING PIPING AND August 02, 2023

EQUIPMENT



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY
ISSUED FOR BID

E. Use carbon-steel pipe hangers and supports and attachments for general service applications.
F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.

G. Use padded hangers for piping that is subject to scratching.

H. Use thermal-hanger shield inserts for insulated piping and tubing.

l. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes
NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4, Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.
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8.
9.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.

b. Medium (MSS Type 32): 1500 Ib.

C. Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.
N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1.

2.

3.

Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

0. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

P. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.

END OF SECTION 220529
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SECTION 220719 - PLUMBING PIPING INSULATION
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes insulating the following plumbing piping services:
Domestic hot-water piping.
Domestic recirculating hot-water piping.

1.

2.

3. Roof drains and rainwater leaders.

4, Supplies and drains for handicap-accessible lavatories and sinks.

1.2 ACTION SUBMITTALS

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

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 QUALITY ASSURANCE

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84 by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

B. Comply with the following applicable standards and other requirements specified for
miscellaneous components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.
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PART 2 - PRODUCTS

2.1 INSULATION MATERIALS
A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule" articles for where insulating materials shall be applied.
B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
C. Products that come in contact with stainless steel shall have a leachable chloride content of less

than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable

according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.

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

a. Aeroflex USA, Inc.
b. Armacell LLC.
C. K-Flex USA.
2.2 ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.
B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type Il, Class I.
C. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Aeroflex USA, Inc.

2. Armacell LLC.

3. K-Flex USA.PVC Jacket Adhesive: Compatible with PVC jacket.

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

a. Johns Manville; a Berkshire Hathaway company.
b. P.1.C. Plastics, Inc.
C. Speedline Corporation.
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23

24

25

SEALANTS
ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

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

a. Childers Brand; H. B. Fuller Construction Products.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

aoRrobd

FIELD-APPLIED JACKETS
Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

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

a. Johns Manville; a Berkshire Hathaway company.
b. P.I.C. Plastics, Inc.
C. Speedline Corporation.

2. Adhesive: As recommended by jacket material manufacturer.

3. Color: White.

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap
and supply covers for lavatories.

TAPES

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

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

a. Compac Corporation.
b. Ideal Tape Co., Inc., an American Biltrite Company.
C. Venture Tape.

2. Width: 2 inches.
3. Thickness: 6 mils.
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2.6

2.7

A

B.

C.

A.

4. Adhesion: 64 ounces force/inch in width.
5. Elongation: 500 percent.
6. Tensile Strength: 18 Ibf/inch in width.

SECUREMENTS

Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing seal.

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

a. ITW Insulation Systems; lllinois Tool Works, Inc.

b. RPR Products, Inc.
Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

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

a. C & F Wire.

PROTECTIVE SHIELDING GUARDS

Protective Shielding Pipe Covers:

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

a. Plumberex Specialty Products, Inc.
b. Truebro.
C. Zurn Industries, LLC.
2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water

supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA)
requirements.

PART 3 - EXECUTION

3.1 PREPARATION
A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.
B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements
for heat tracing that apply to insulation.
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3.2

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Cut insulation in @ manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.

4. Cleanouts.

PLUMBING PIPING 220719-5 Project Nos.: 221202
INSULATION August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

3.3

3.4

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.
4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with
sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously
through wall penetrations.

1. Seal penetrations with flashing sealant.
For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
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Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services, provide a design that maintains vapor
barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
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3.5

3.6

3. Construct removable valve insulation covers in same manner as for flanges, except
divide the two-part section on the vertical center line of valve body.
4, When covers are made from block insulation, make two halves, each consisting of

mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied in
two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive

to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.
2. When preformed valve covers are not available, install cut sections of pipe and sheet

insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints. Seal with manufacturer's recommended adhesive.
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1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

3.7 FINISHES

A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection
of the completed Work.

C. Do not field paint aluminum or stainless-steel jackets.

3.8 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to three locations of straight pipe, three locations of threaded
fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General"
Article.

C. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
3.9 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for

each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.10 INDOOR PIPING INSULATION SCHEDULE
A. Domestic Cold, Hot and Recirculated Hot Water: Insulation shall be the following:

1. Flexible Elastomeric: 3/4 inch thick.

PLUMBING PIPING 220719-9 Project Nos.: 221202
INSULATION August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

3.11

Roof Drain and Overflow Drain Bodies: Insulation shall be the following:
1. Flexible Elastomeric: 1 inch thick.

Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing
Fixtures for People with Disabilities: Insulation shall be the following:

1. Flexible Elastomeric: 1/2 inch thick.

INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.
Piping, Concealed:

1. None.

Piping, Exposed:

1. PVC: 20 mils thick.

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

A

B.

1.2

A

1.3

A.

B.

SUMMARY
Section Includes:

Copper tube and fittings.
Ductile-iron pipe and fittings.
PEX tube and fittings.
Piping joining materials.
Transition fittings.

Dielectric fittings.

ook wb -~

Related Requirements:

1. Section 221113 "Facility Water Distribution Piping" for water-service piping outside the
building from source to the point where water-service piping enters the building.

ACTION SUBMITTALS

Product Data: For transition fittings and dielectric fittings.

INFORMATIONAL SUBMITTALS
System purging and disinfecting activities report.

Field quality-control reports.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
B. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372.
2.2 COPPER TUBE AND FITTINGS
A. Drawn-Temper Copper Tube: ASTM B88, Type L.
DOMESTIC WATER PIPING 221116 - 1 Project Nos.: 221202
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B. Annealed-Temper Copper Tube: ASTM B88, Type K and ASTM B88, Type L.
C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings.
E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces and solder-joint or threaded ends.
G. Wrought Copper Unions: ASME B16.22.
2.3 DUCTILE-IRON PIPE AND FITTINGS
A. Mechanical-Joint, Ductile-Iron Pipe:
1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or
flanged ends are indicated.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
B. Standard-Pattern, Mechanical-Joint Fittings:
1. AWWA C110/A21.10, ductile or gray iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
C. Compact-Pattern, Mechanical-Joint Fittings:
1. AWWA C153/A21.53, ductile iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
24 PEX TUBE AND FITTINGS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Sioux Chief Manufacturing Company, Inc.
2. Uponor.
3. Zurn Industries, LLC.
B. Tube Material: PEX plastic according to ASTM F876 and ASTM F877.
C. Fittings: ASTM F1960, cold expansion brass fittings and reinforcing rings.
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25

26

2.7

o 0O

m

PIPING JOINING MATERIALS
Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and
asbestos free unless otherwise indicated.
2. Full-face or ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
Solder Filler Metals: ASTM B32, lead-free alloys.
Flux: ASTM B813, water flushable.

Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping
system manufacturer unless otherwise indicated.

TRANSITION FITTINGS
General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric-Flange Insulating Kits:

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

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
C. Pipeline Seal and Insulator, Inc.

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig.

Gasket: Neoprene or phenolic.

Bolt Sleeves: Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.
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C.

Dielectric Nipples:

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

a. Elster Perfection Corporation.
b. Matco-Norca.
C. Sioux Chief Manufacturing Company, Inc.

Standard: IAPMO PS 66.

Electroplated steel nipple complying with ASTM F1545.
Pressure Rating and Temperature: 300 psig at 225 deg F.
End Connections: Male threaded or grooved.

Lining: Inert and noncorrosive, propylene.

ook wn

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS
A. Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.
D. Under-building-slab, domestic water, building-service piping, NPS 3 and smaller, shall be the
following:
1. Soft copper tube, ASTM B88, Type K; wrought-copper, solder-joint fittings; and brazed
joints.
E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and larger, shall
be the following:
1. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved
joints.
F. Under-building-slab, combined domestic water, building-service, and fire-service-main piping,
NPS 6 to NPS 12, shall be the following:
1. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved
joints.
G. Under-building-slab, domestic water piping, NPS 2 and smaller, shall be the following:
1. Soft copper tube, ASTM B88, Type K; piping shall be continuous, with no joints under the
slab.
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3.2

3.3

Aboveground domestic water piping, shall be one of the following:

1. Hard copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-joint fittings; and
soldered joints.
2. PEX tube, NPS 1 and smaller.
a. Fittings for PEX tube:
1) ASTM F1960, cold expansion fittings and reinforcing rings.

Aboveground, combined domestic water-service and fire-service-main piping, NPS 6 to NPS 12,
shall be the following:

1. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved
joints.
EARTHWORK

Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and
backfilling.

INSTALLATION OF PIPING

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

Install ductile-iron piping under building slab with restrained joints according to AWWA C600
and AWWA M41.

Install valves according to the following:

1. Section 220523.12 "Ball Valves for Plumbing Piping."

2. Section 220523.13 "Butterfly Valves for Plumbing Piping."
3. Section 220523.14 "Check Valves for Plumbing Piping."
4. Section 220523.15 "Gate Valves for Plumbing Piping."

Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping
Specialties."

Install domestic water piping level without pitch and plumb.

Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.
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3.4

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Install PEX tubing with loop at each change of direction of more than 90 degrees.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

Install pressure gauges on suction and discharge piping for each plumbing pump and packaged
booster pump. Comply with requirements for pressure gauges in Section 220519 "Meters and
Gages for Plumbing Piping."

Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in
Section 221123 "Domestic Water Pumps."

Install thermometers on outlet piping from each water heater. Comply with requirements for
thermometers in Section 220519 "Meters and Gages for Plumbing Piping."

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."
JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:
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1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints"
chapter.

E. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube. Join
copper tube and fittings according to ASTM B828 or CDA's "Copper Tube Handbook."

F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

G.  Joints for PEX Tubing, ASTM: Join according to ASTM F1960 for cold expansion fittings and
reinforcing rings.

H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.
3.5 INSTALLATION OF TRANSITION FITTINGS
A. Install transition couplings at joints of dissimilar piping.
B. Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition fittings.
3.6 INSTALLATION OF DIELECTRIC FITTINGS
A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples.

C. Dielectric Fittings for NPS 2-1/2 and Larger: Use dielectric flange Kkits.

3.7 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements for hangers, supports, and anchor devices in Section 220529
"Hangers and Supports for Plumbing Piping and Equipment.”

B. Install hangers for tubing and piping, with maximum horizontal spacing and minimum rod
diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction
requirements, whichever are most stringent.
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C. Install vinyl-coated hangers for PEX tubing, with maximum horizontal spacing and minimum rod
diameters, to comply with manufacturer's written instructions, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

D. Support horizontal piping within 12 inches of each fitting.

E. Support vertical runs of tubing and piping to comply with MSS-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

F. Support vertical runs of PEX tubing to comply with manufacturer's written instructions, locally
enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

3.8 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.

2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.

4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2 and larger.

3.9 IDENTIFICATION

A. Identify system components. Comply with requirements for identification materials and

installation in Section 220553 "ldentification for Plumbing Piping and Equipment.”
3.10 ADJUSTING

A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to
provide hot-water flow in each branch.
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b. Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.11 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Piping Inspections:

a.

b.

Do not enclose, cover, or put piping into operation until it has been inspected and

approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day before

inspection must be made. Perform tests specified below in presence of authorities

having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass tests or

inspections, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having

jurisdiction.

2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.

C. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered
or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow it to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
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3.12 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if

methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
of chlorine. Isolate and allow to stand for three hours.

C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.
B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-

sample approvals from authorities having jurisdiction.

C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Vacuum breakers.
2. Backflow preventers.
3. Temperature-actuated, water mixing valves.
4, Wall hydrants.
5. Water-hammer arresters.
B. Related Requirements:
1. Section 224713 "Drinking Fountains" for water filters for water coolers.
2. Section 224716 "Pressure Water Coolers" for water filters for water coolers.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Potable-water piping and components shall comply with NSF 61 Annex G and NSF 14.

2.2 PERFORMANCE REQUIREMENTS
A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise
indicated.
DOMESTIC WATER PIPING 221119 -1 Project Nos.: 221202
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23

A.

24

A

2.5

A.

VACUUM BREAKERS

Hose-Connection Vacuum Breakers:

PON=

Standard: ASSE 1011.

Body: Bronze, nonremovable, with manual drain.

Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
Finish: Chrome or nickel plated.

WALL HYDRANTS

Nonfreeze Wall Hydrants:

soN=

oo

Standard: ASME A112.21.3M for exposed-outlet, self-draining wall hydrants.

Pressure Rating: 125 psig.

Operation: Loose key.

Casing and Operating Rod: Of length required to match wall thickness. Include wall
clamp.

Inlet: NPS 3/4 or NPS 1.

Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying with
ASME B1.20.7.

Nozzle and Wall-Plate Finish: Rough bronze.

Operating Keys(s): One with each wall hydrant.

WATER-HAMMER ARRESTERS

Water-Hammer Arresters:

1.

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

a. Sioux Chief Manufacturing Company, Inc.
b. Watts; a Watts Water Technologies company.
C. Zurn Industries, LLC.

Standard: ASSE 1010 or PDI-WH 201.
Type: Copper tube with piston.
Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install backflow preventers in each water supply to mechanical equipment and systems and to
other equipment and water systems that may be sources of contamination. Comply with
authorities having jurisdiction.
1. Locate backflow preventers in same room as connected equipment or system.
DOMESTIC WATER PIPING 221119-2 Project Nos.: 221202
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3.2

3.3

3.4

2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or
under backflow preventer. Simple air breaks are unacceptable for this application.

3. Do not install bypass piping around backflow preventers.

Install water regulators with inlet and outlet shutoff valves. Install pressure gages on inlet and
outlet.

Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets
and with shutoff valve on outlet.

Install water-hammer arresters in water piping according to PDI-WH 201.

CONNECTIONS

Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding for
Electrical Systems."

Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical
Power Conductors and Cables" for electrical connections.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Test each reduced-pressure-principle backflow preventer according to authorities having
jurisdiction and the device's reference standard.

Domestic water piping specialties will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

ADJUSTING
Set field-adjustable pressure set points of water pressure-reducing valves.

Set field-adjustable temperature set points of temperature-actuated, water mixing valves.

END OF SECTION 221119
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Pipe, tube, and fittings.
2. Specialty pipe fittings.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 FIELD CONDITIONS

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of sanitary
waste service.

2. Do not proceed with interruption of sanitary waste service without Owner's written
permission.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working
pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water.

2.2 PIPING MATERIALS

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
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2.3

25

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 74, Service class(es).

Gaskets: ASTM C 564, rubber.

Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 888 or CISPI 301.

CISPI, Hubless-Piping Couplings:

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

a. Dallas Specialty & Mfg. Co.

b. Fernco Inc.
C. Mission Rubber Company, LLC; a division of MCP Industries.

2. Standards: ASTM C 1277 and CISPI 310.

3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

COPPER TUBE AND FITTINGS

Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.

Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-
joint fittings.

Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.
Soft Copper Tube: ASTM B 88, Type L, water tube, annealed temper.
Copper Pressure Fittings:

1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper,
solder-joint fittings. Furnish wrought-copper fittings if indicated.

Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.
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2.6 PVC PIPE AND FITTINGS
A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping
and "NSF-sewer" for plastic sewer piping.
B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.
D. Adhesive Primer: ASTM F 656.
E. Solvent Cement: ASTM D 2564.
2.7 SPECIALTY PIPE FITTINGS
A. Transition Couplings:
1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.
2. Unshielded, Nonpressure Transition Couplings:

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

1) Dallas Specialty & Mfg. Co.
2) Fernco Inc.
3) Mission Rubber Company, LLC; a division of MCP Industries.

b. Standard: ASTM C 1173.

C. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear
ring and corrosion-resistant-metal tension band and tightening mechanism on each
end.

d. End Connections: Same size as and compatible with pipes to be joined.

e. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.
B. Dielectric Fittings:
1. Dielectric Unions:

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

1) Watts; a Watts Water Technologies company.
2) Wilkins.
3) Zurn Industries, LLC.
b. Description:
1) Standard: ASSE 1079.
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2) Pressure Rating: 125 psig minimum at 180 deg F.
3) End Connections: Solder-joint copper alloy and threaded ferrous.

2. Dielectric-Flange Insulating Kits:

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

1) Advance Products & Systems, Inc.
2) Calpico, Inc.
3) Pipeline Seal and Insulator, Inc.

b. Description:

1) Nonconducting materials for field assembly of companion flanges.

2) Pressure Rating: 150 psig.

3) Gasket: Neoprene or phenolic.

4) Bolt Sleeves: Phenolic or polyethylene.

5) Washers: Phenolic with steel backing washers.

PART 3 - EXECUTION

3.1 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000
"Earth Moving."

3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems.

1. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations.

2. Install piping as indicated unless deviations to layout are approved on coordination
drawings.

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.
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H. Install fittings for changes in direction and branch connections.
l. Install piping to allow application of insulation.

J. Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends.

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in
direction of flow is from horizontal to vertical.

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to
back or side by side with common drain pipe.
a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.

4. Use proper size of standard increasers and reducers if pipes of different sizes are
connected.
a. Reducing size of waste piping in direction of flow is prohibited.

K. Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place
hub ends of piping upstream.
2. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.
L. Install soil and waste and vent piping at the following minimum slopes unless otherwise
indicated:

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow.

3 Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter 1V, "Installation of Cast Iron Soil Pipe and Fittings."

N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
0. Install aboveground PVC piping according to ASTM D 2665.

P. Install underground PVC piping according to ASTM D 2321.

Q. Install engineered soil and waste and vent piping systems as follows:
1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
2. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

R. Plumbing Specialties:

1. Install backwater valves in sanitary waster gravity-flow piping.

SANITARY WASTE AND VENT 221316 -5 Project Nos.: 221202
PIPING August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

a. Comply with requirements for backwater valves specified in Section 221319
"Sanitary Waste Piping Specialties."

2. Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary waste gravity-flow piping.
a. Install cleanout fitting with closure plug inside the building in sanitary drainage
force-main piping.
b. Comply with requirements for cleanouts specified in Section 221319 "Sanitary
Waste Piping Specialties."”

3. Install drains in sanitary waste gravity-flow piping.
a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste
Piping Specialties."

S. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

T. Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve
Seals for Plumbing Piping."

u. Install sleeve seals for piping penetrations of concrete walls and slabs.

1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and
Sleeve Seals for Plumbing Piping."

V. Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for
Plumbing Piping."
3.3 JOINT CONSTRUCTION

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for compression joints.

B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-piping coupling joints.

C. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813,
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

D. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in
cross pattern.

E. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe
and fittings according to the following:

SANITARY WASTE AND VENT 221316 -6 Project Nos.: 221202
PIPING August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

3.4

3.5

3.6

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.
2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.

SPECIALTY PIPE FITTING INSTALLATION

Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded, nonpressure transition couplings.

Dielectric Fittings:

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.
3. Dielectric Fittings for NPS 2-1/2 and Larger: Use dielectric flange kits.

VALVE INSTALLATION

Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping,"
Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for
Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping" for general-duty
valve installation requirements.

Shutoff Valves:
1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 2 and smaller.

3. Install gate valve for piping NPS 2-1/2 and larger.

Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage
pump discharge.

Backwater Valves: Install backwater valves in piping subject to backflow.

1. Horizontal Piping: Horizontal backwater valves. Use normally closed type unless
otherwise indicated.

2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.

3. Install backwater valves in accessible locations.

4, Comply with requirements for backwater valve specified in Section 221319 "Sanitary

Waste Piping Specialties."

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration
and Seismic Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger and support devices and installation specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment.”
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7.

8.

Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.

Install individual, straight, horizontal piping runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.

b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.

C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
Base of Vertical Piping: MSS Type 52, spring hangers.

C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.

D. Support vertical piping and tubing at base and at each floor.

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:

ok wh =

NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.

NPS 3: 60 inches with 1/2-inch rod.

NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

NPS 6 and NPS 8: 60 inches with 3/4-inch rod.

NPS 10 and NPS 12: 60 inches with 7/8-inch rod.

Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to
60 inches.

G. Install supports for vertical cast-iron soil piping every 15 feet.

H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

Sk wh =~

NPS 1-1/4: 72 inches with 3/8-inch rod.

NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

NPS 3 and NPS 5: 10 feet with 1/2-inch rod.

NPS 6: 10 feet with 5/8-inch rod.

NPS 8: 10 feet with 3/4-inch rod.

l. Install supports for vertical copper tubing every 10 feet.

J. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
2. NPS 3: 48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
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3.7

3.8

5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

Install supports for vertical PVC piping every 48 inches.

Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written
instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

Connect waste and vent piping to the following:

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required
by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller
than required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover
flush with floor.

5. Install horizontal backwater valves.

6. Comply with requirements for backwater valves, cleanouts, and drains specified in
Section 221319 "Sanitary Waste Piping Specialties."

7. Equipment: Connect waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 and larger.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final

connection to each piece of equipment.

IDENTIFICATION
Identify exposed sanitary waste and vent piping.

Comply with requirements for identification specified in Section 220553 "ldentification for
Plumbing Piping and Equipment."
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3.9 FIELD QUALITY CONTROL
A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.
1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.
B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.
C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or,
in absence of published procedures, as follows:
1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired.
a. If testing is performed in segments, submit separate report for each test, complete
with diagram of portion of piping tested.
2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent
piping until it has been tested and approved.
a. Expose work that was covered or concealed before it was tested.
3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside
leaders on completion of roughing-in.
a. Close openings in piping system and fill with water to point of overflow, but not less
than 10-foot head of water.
b. From 15 minutes before inspection starts to completion of inspection, water level
must not drop.
C. Inspect joints for leaks.
4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight.
a. Plug vent-stack openings on roof and building drains where they leave building.
Introduce air into piping system equal to pressure of 1-inch wg.
b. Use U-tube or manometer inserted in trap of water closet to measure this
pressure.
C. Air pressure must remain constant without introducing additional air throughout
period of inspection.
d. Inspect plumbing fixture connections for gas and water leaks.
5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
6. Prepare reports for tests and required corrective action.
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3.10

3.1

CLEANING AND PROTECTION
Clean interior of piping. Remove dirt and debris as work progresses.

Protect sanitary waste and vent piping during remainder of construction period to avoid clogging
with dirt and debris and to prevent damage from traffic and construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.

Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based
latex paint.

Repair damage to adjacent materials caused by waste and vent piping installation.

PIPING SCHEDULE

Aboveground, soil, waste, and vent piping not in HVAC plenums shall be any of the following:

1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled
joints.

2. Copper Type DWV tube, copper drainage fittings, and soldered joints.

3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

4, Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

Aboveground, soil, waste, and vent piping in HVAC plenums shall be any of the following:

1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled
joints.

2. Copper Type DWV tube, copper drainage fittings, and soldered joints.

3. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

Underground, soil, waste, and vent piping shall be any of the following:

1. Service class, cast-iron soil piping; gaskets; and gasketed joints.
2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
3. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.
2.

Cleanouts.
Floor drains.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, and accessories for grease interceptors.

1.3 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

PART 2 - PRODUCTS

2.1 CLEANOUTS
A. Exposed Cast-lIron Cleanouts :
1. Standard: ASME A112.36.2M for cast iron for cleanout test tee.
2. Size: Same as connected drainage piping
3 Body Material: Hubless, cast-iron soil pipe test tee as required to match connected
piping.

4. Closure: Countersunk, plastic plug.
5. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

B. Cast-Iron Floor Cleanouts :

1. Standard: ASME A112.36.2M for cast-iron soil pipe with cast-iron ferrule cleanout.

2. Size: Same as connected branch.

3. Body or Ferrule: Cast iron.

4, Clamping Device: Not required.

5. Outlet Connection: Spigot.

6. Closure: Brass plug with straight threads and gasket.

7. Adjustable Housing Material: Cast iron with threads set-screws or other device.

8. Frame and Cover Material and Finish: Nickel-bronze, copper alloy.
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2.2

C.

A.

9. Frame and Cover Shape: Round.
10. Top Loading Classification: Heavy Duty.
11. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

Cast-Iron Wall Cleanouts:

Standard: ASME A112.36.2M. Include wall access.

Size: Same as connected drainage piping.

Body: Hubless, cast-iron soil pipe test tee as required to match connected piping.
Closure: Countersunk, brass plug.

Closure Plug Size: Same as or not more than one size smaller than cleanout size.

Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.

Soabkwdd =

FLOOR DRAINS
Cast-lron Floor Drains:

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

a. Josam Company; Josam Div.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
C. Zurn Plumbing Products Group; Specification Drainage Operation.

Standard: ASME A112.6.3.

Pattern: Floor drain.

Body Material: to match connected piping.
Outlet: Bottom.

Top or Strainer Material: Nickel bronze.

Top of Body and Strainer Finish: Nickel bronze.
Top Shape: Round.

NGO hAWN

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:
1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.
4. Locate at base of each vertical soil and waste stack.
B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.
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3.2

3.3

3.4

For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set
with grates depressed according to the following drainage area radii:
a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-
inch total depression.
b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
C. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-

inch total depression.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.
4, Install individual traps for floor drains connected to sanitary building drain, unless

otherwise indicated.

Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping
discharge into sanitary drainage system.

Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

CONNECTIONS

Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping
installation requirements. Drawings indicate general arrangement of piping, fittings, and

specialties.

Install piping adjacent to equipment to allow service and maintenance.

LABELING AND IDENTIFYING

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each grease interceptor.

Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Section 220553 "Identification for
Plumbing Piping and Equipment.”

PROTECTION

Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

SANITARY WASTE PIPING 221319-3 Project Nos.: 221202
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B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319
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SECTION 221319.13 - SANITARY DRAINS

PART 1 - GENERAL

1.1

A

1.2

1.3

A.

SUMMARY
Section Includes:

1. Floor drains.

DEFINITIONS

ABS: Acrylonitrile-butadiene styrene.
FRP: Fiberglass-reinforced plastic.
HDPE: High-density polyethylene.
PE: Polyethylene.

PP: Polypropylene.

PVC: Polyvinyl chloride.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

SANITARY DRAINS

DRAIN ASSEMBLIES

Sanitary drains shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 14 for plastic sanitary piping specialty components.

FLOOR DRAINS

Cast-lron Floor Drains:

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

the following:

221319.13 - 1
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a. Jay R. Smith Mfg. Co.
b. WATTS.
C. Zurn Industries, LLC.

Standard: ASME A112.6.3.

Pattern: Floor drain.

Body Material: Gray iron.

Outlet: Bottom.

Top of Body and Strainer Finish: Nickel bronze.
Top Shape: Round.

Trap Features: Mechanical trap guard.

NGO AWN

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.
1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
3 Set with grates depressed according to the following drainage area radii:
a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-
inch total depression.
4. Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.
3.2 CONNECTIONS
A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping
installation requirements. Drawings indicate general arrangement of piping, fittings, and
specialties.
B. Comply with requirements in Section 221319 "Sanitary Waste Piping Specialties" for backwater
valves, air admittance devices and miscellaneous sanitary drainage piping specialties.
C. Install piping adjacent to equipment to allow service and maintenance.
D. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."
E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."
SANITARY DRAINS 22131913 -2 Project Nos.: 221202
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3.3 LABELING AND IDENTIFYING
A. Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Section 220553 "ldentification for
Plumbing Piping and Equipment.”
3.4 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319.13
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SECTION 224213.13 - COMMERCIAL WATER CLOSETS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Water closets.
2. Flushometer valves.
3. Toilet seats.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include diagrams for power, signal, and control wiring.

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For flushometer valves and electronic sensors to include in
operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 FLOOR-MOUNTED, BOTTOM-OUTLET WATER CLOSETS
A. Water Closets: Floor mounted, bottom outlet, top spud.

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

a. American Standard America.

b. Kohler Co.
c. TOTO USA, INC.

2. Bowl:
a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
b. Material: Vitreous china.
C. Type: Siphon jet.
d. Style: Flushometer valve.
e. Height: Handicapped/elderly, complying with ICC/ANSI A117.1 or Standard per
architectural elevations.
f. Rim Contour: Elongated.
COMMERCIAL WATER 22421313 -1 Project Nos.: 221202
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2.2

g. Water Consumption: 1.6 gal. per flush.
h. Spud Size and Location: NPS 1-1/2; top.
i. Color: White.

Bowl-to-Drain Connecting Fitting: ASTM A 1045 or ASME A112.4.3.
Flushometer Valve: Per article “Flushometer Valves” in this section.
Toilet Seat: Per article “Toilet Seats” in this section.

Kindergarten Water Closets: Floor mounted, bottom outlet, top spud.

1.

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

a. American Standard America.

b. Kohler Co.

C. TOTO USA, INC.

v
o
z

Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
Material: Vitreous china.

Type: Siphon jet.

Style: Flushometer valve.

Height: Juvenile, complying with ICC/ANSI A117.1.

Rim Contour: Elongated.

Water Consumption: 1.6 gal. per flush.

Spud Size and Location: NPS 1-1/2; top.

Color: White.

mTe@meoo0oTo

Bowl-to-Drain Connecting Fitting: ASTM A 1045 or ASME A112.4.3.
Flushometer Valve: Per article “Flushometer Valves” in this section.
Toilet Seat: Per article “Toilet Seats” in this section.

WALL-MOUNTED WATER CLOSETS

Water Closets: Wall mounted, top spud.

1.

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

a. American Standard America.

b. Kohler Co.

C. TOTO USA, INC.

2. Bowl:

a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.

b. Material: Vitreous china.

C. Type: Siphon jet.

d. Style: Flushometer valve.

e. Height: Handicapped/elderly, complying with ICC/ANSI A117.1 or Standard per

architectural elevations.

f. Rim Contour: Elongated.

g. Water Consumption: 1.6 gal. per flush.
COMMERCIAL WATER 22421313 -2 Project Nos.: 221202
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h. Spud Size and Location: NPS 1-1/2; top.

3. Flushometer Valve: Per article “Flushometer Valves” in this section.
4, Toilet Seat: Per article “Toilet Seats” in this section.
5. Support:

a. Standard: ASME A112.6.1M.

b. Description: Waste-fitting assembly, as required to match drainage piping material
and arrangement with faceplates, couplings gaskets, and feet; bolts and hardware
matching fixture. Include additional extension coupling, faceplate, and feet for
installation in wide pipe space.

C. Water-Closet Mounting Height: per architectural elevations.

2.3 FLUSHOMETER VALVES

A. Lever-Handle, Diaphragm Flushometer Valves:

1.

SOENOOORWN

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

a. Gerber Plumbing Fixtures LLC.

b. Sloan Valve Company.

C. Zurn Industries, LLC; Commercial Brass and Fixtures.

Standard: ASSE 1037.

Minimum Pressure Rating: 125 psig.

Features: Include integral check stop and backflow-prevention device.
Material: Brass body with corrosion-resistant components.

Exposed Flushometer-Valve Finish: Chrome plated.

Style: Exposed.

Consumption: 1.6 gal. per flush.

Minimum Inlet: NPS 1.

Minimum Outlet: NPS 1-1/2.

24 TOILET SEATS

A. Toilet Seats:

1.

aRrON

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

a. Bemis Manufacturing Company.

b. Church Seats.

C. Olsonite Seat Co.

Standard: IAPMO/ANSI Z124.5.

Material: Plastic.

Type: Commercial (Standard).

Shape:

a. Kindergarten Water Closets: To match profile of water closet, open front.
b. All Other Water Closets: Elongated rim, open front.

COMMERCIAL WATER 22421313 -3 Project Nos.: 221202
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Hinge: Self-sustaining, check.
Hinge Material: Noncorroding metal.
Seat Cover: Not required.

Color: White.

© N

PART 3 - EXECUTION

3.1 INSTALLATION
A. Water-Closet Installation:
1. Install level and plumb according to roughing-in drawings.
Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to
piping or building substrate.
3. Install accessible, wall-mounted water closets at mounting height for
handicapped/elderly, according to ICC/ANSI A117.1.
B. Support Installation:
1. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets.
2. Use carrier supports with waste-fitting assembly and seal.
3. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and
waste-fitting seals; and affix to building substrate.
C. Flushometer-Valve Installation:
1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3 Install lever-handle flushometer valves for accessible water closets with handle mounted
on open side of water closet.
4. Install actuators in locations that are easy for people with disabilities to reach.
D. Install toilet seats on water closets.
E. Wall Flange and Escutcheon Installation:
1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations and within cabinets and millwork.
2. Install deep-pattern escutcheons if required to conceal protruding fittings.
3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for
Plumbing Piping."
F. Joint Sealing:
1. Seal joints between water closets and walls and floors using sanitary-type, one-part,
mildew-resistant silicone sealant.
2. Match sealant color to water-closet color.
3 Comply with sealant requirements specified in Section 079200 "Joint Sealants."
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3.2

3.3

3.4

CONNECTIONS

Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings
required to match water closets.

Comply with water piping requirements specified in Section 221116 "Domestic Water Piping.”

Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."

Where installing piping adjacent to water closets, allow space for service and maintenance.

ADJUSTING

Operate and adjust water closets and controls. Replace damaged and malfunctioning water
closets, fittings, and controls.

Adjust water pressure at flushometer valves to produce proper flow.

CLEANING AND PROTECTION

Clean water closets and fittings with manufacturers' recommended cleaning methods and
materials.

Install protective covering for installed water closets and fittings.

Do not allow use of water closets for temporary facilities unless approved in writing by Owner.

END OF SECTION 224213.13
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SECTION 224216.13 - COMMERCIAL LAVATORIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Lavatories.
2. Faucets.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include diagrams for power, signal, and control wiring of automatic faucets.

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For lavatories and faucets to include in operation and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:
a. Servicing and adjustments of automatic faucets.
PART 2 - PRODUCTS
A. LAVATORY: Wheelchair, vitreous china, wall mounted.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. American Standard America.
b. Crane Plumbing, L.L.C.
C. Gerber Plumbing Fixtures LLC.
d. Kohler Co.
e. Peerless Pottery Sales, Inc.
2. Fixture:
a. Standard: ASME A112.19.2/CSA B45.1.
b. Type: Slab or wheelchair.
C. Nominal Size: Rectangular, 27 by 20 inches.
d. Faucet-Hole Punching: Three holes, 2-inch centers.
e. Faucet-Hole Location: Top.
f. Color: White.
COMMERCIAL LAVATORIES 224216.13 - 1 Project Nos.: 221202
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2.2

2.3

g. Mounting: For concealed-arm carrier.

3. Support: ASME A112.6.1M, Type Il, concealed-arm lavatory carrier with rectangular,
steel uprights.

SOLID-BRASS, MANUALLY OPERATED FAUCETS

NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for faucet materials that will be in contact with potable water.

Lavatory Faucets LAV1: Manual-type, two-handle mixing, commercial, solid-brass valve.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

American Standard America.

Bradley Corporation.

Chicago Faucets.

Delta Faucet Company.

Elkay Manufacturing Co.

Grohe America, Inc.

Just Manufacturing.

Kohler Co.

Moen Incorporated.

Speakman Company.

T & S Brass and Bronze Works, Inc.

Zurn Industries, LLC; Commercial Brass and Fixtures.

AT T T@meo0TD

Standard: ASME A112.18.1/CSA B125.1.

General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies
and fixture hole punchings; coordinate outlet with spout and fixture receptor.

4 Body Type: Centerset.

5. Body Material: Commercial, solid brass.

6. Finish: Polished chrome plate.
7

8

9

wn

Maximum Flow Rate: 0.5 gpm.
Mounting Type: Deck, exposed.
. Valve Handle(s): Wrist blade, 4 inches.
10. Spout: Rigid type.
11.  Spout Outlet: Aerator.
12.  Operation: Noncompression, manual.
13. Drain: Insert type.

SUPPLY FITTINGS

NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for supply-fitting materials that will be in contact with potable water.

Standard: ASME A112.18.1/CSA B125.1.

Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply
piping size. Include chrome-plated-brass or stainless-steel wall flange.
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24

D.

E.

F.

A

B.

C.

Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.

Operation: Loose key.

Risers:
1. NPS 3/8.
2. Chrome-plated, soft-copper flexible tube riser.

WASTE FITTINGS

Standard: ASME A112.18.2/CSA B125.2.

Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.
Trap:

1. Size: NPS 1-1/2 by NPS 1-1/4.

2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-
thick brass tube to wall; and chrome-plated, brass or steel wall flange.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before lavatory installation.

B. Examine counters and walls for suitable conditions where lavatories will be installed.

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

3.2 INSTALLATION

A. Install lavatories level and plumb according to roughing-in drawings.

B. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people
with disabilities or the elderly, according to ICC/ANSI A117.1.

C. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

D. Seal joints between lavatories and counters and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color. Comply with sealant
requirements specified in Section 079200 "Joint Sealants."
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3.3

3.4

3.5

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible lavatories. Comply with requirements in Section 220719 "Plumbing Piping
Insulation."

CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

ADJUSTING

Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories,
fittings, and controls.

Adjust water pressure at faucets to produce proper flow.

CLEANING AND PROTECTION
After completing installation of lavatories, inspect and repair damaged finishes.

Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning
methods and materials.

Provide protective covering for installed lavatories and fittings.

Do not allow use of lavatories for temporary facilities unless approved in writing by Owner.

END OF SECTION 224216.13
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SECTION 224216.16 - COMMERCIAL SINKS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Service basins.
2. Handwash sinks.
3. Sink faucets.
4, Supply fittings.
5. Waste fittings.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories.
1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

PART 2 - PRODUCTS

2.1 HANDWASH SINKS
A. Handwash Sinks: Stainless steel, countertop mounted.

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

a. Advance Tabco.
b. Elkay Manufacturing Co.
C. Just Manufacturing.
2. Fixture:
a. Standards: ASME A112.19.3/CSA B45.4 and NSF/ANSI 2.
b. Type: Basin with radius corners, back for faucet, and support brackets.
COMMERCIAL SINKS 224216.16 - 1 Project Nos.: 221202
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2.2

4.
5.

Handwash Sink Faucet.
Supply Fittings: Comply with requirements in "Supply Fittings" Article.
Waste Fittings: Comply with requirements in "Waste Fittings" Article.

SINK FAUCETS

NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components -
Health Effects," for faucet-spout materials that will be in contact with potable water.

Service Basin Faucets: Manual type, two-lever-handle mixing valve, with bypass.

1.

wn

Commercial, Solid-Brass Faucets:

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

1) Chicago Faucets; Geberit Company.
2) Just Manufacturing.
3) T&S Brass and Bronze Works, Inc.

Standard: ASME A112.18.1/CSA B125.1.

General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and
fixture hole punchings; coordinate outlet with spout and sink receptor.

Body Type: Widespread.

Body Material: Commercial, solid brass.

Finish: Chrome plated.

Maximum Flow Rate: 2.5 gpm.

Handle(s): Lever.

Mounting Type: Back wall, exposed.

Spout Type: Fixed, with swing hose thread and supported mop bucket hanger.
Vacuum Breaker: Required for hose outlet.

Spout Outlet: Hose Thread.

Handwash Sink Faucets: Manual type, two-lever-handle mixing valve.

1.

wn

©e~NO O A

Commercial, Solid-Brass Faucets:

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

1) American Standard.
2) Chicago Faucets; Geberit Company
3) Kohler Co.

Standard: ASME A112.18.1/CSA B125.1.

General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and
fixture hole punchings; coordinate outlet with spout and sink receptor.

Body Type: Centerset.

Body Material: Commercial, solid brass.

Finish: Polished chrome plate.

Maximum Flow Rate: 1.5 gpm.

Handle(s): Wrist blade, 4 inches.

Mounting Type: Deck, exposed.
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A
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24

A.

B.

C.

10. Spout Type: Swivel gooseneck.
11.  Spout Outlet: Aerator.
SUPPLY FITTINGS

NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components -
Health Effects," for supply-fitting materials that will be in contact with potable water.

Standard: ASME A112.18.1/CSA B125.1.

Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply
piping size. Include chrome-plated brass or stainless-steel wall flange.

Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.

Operation: Wheel handle.

Risers:

1. NPS 1/2.

2. ASME A112.18.6, braided or corrugated stainless-steel flexible hose.
WASTE FITTINGS

Standard: ASME A112.18.2/CSA B125.2.

Drain: Grid type with NPS 1-1/2 offset and straight tailpiece.

Trap:

1. Size: NPS 1-1/2.

2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-
thick brass tube to wall; and chrome-plated brass or steel wall flange.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before sink installation.
B. Examine walls, floors, and counters for suitable conditions where sinks will be installed.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

3.4

3.5

INSTALLATION

Install sinks level and plumb according to roughing-in drawings.

Install supports, affixed to building substrate, for wall-hung sinks.

Set floor-mounted sinks in leveling bed of cement grout.

Install water-supply piping with stop on each supply to each sink faucet.

1. Exception: Use ball or gate valves if supply stops are not specified with sink. Comply with
valve requirements specified in Section 220523.12 "Ball Valves for Plumbing Piping" and
Section 220523.15 "Gate Valves for Plumbing Piping."

2. Install stops in locations where they can be easily reached for operation.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.

Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with

escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, mildew-

resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements

specified in Section 079200 "Joint Sealants."

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of

accessible sinks. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

CONNECTIONS

Connect sinks with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."

ADJUSTING

Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks, fittings, and
controls.

Adjust water pressure at faucets to produce proper flow.

CLEANING AND PROTECTION
After completing installation of sinks, inspect and repair damaged finishes.

Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning methods
and materials.
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C. Provide protective covering for installed sinks and fittings.

D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner.

END OF SECTION 224216.16
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SECTION 224716 - PRESSURE WATER COOLERS

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes pressure water coolers and related components.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of pressure water cooler.
B. Shop Drawings: Include diagrams for power, signal, and control wiring.
1.3 CLOSEOUT SUBMITTALS
A. Maintenance Data: For pressure water coolers to include in maintenance manuals.

PART 2 - PRODUCTS

21 PRESSURE WATER COOLERS

A. Pressure Water Coolers: Wall mounted, wheelchair accessible.

1.

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:
a. Elkay Manufacturing Co.

b. Halsey Taylor.
C. Haws Corporation.
d. Tri Palm International, LLC; Oasis Brand.

2. Cabinet: Bi-level or single, with two attached cabinets, all stainless steel.

3. Bubbler: One, with adjustable stream regulator, located on each cabinet deck.

4. Bottle Filler: One, laminar flow outlet, mounted to wall above upper cabinet deck.

5. Bubbler Control: Push bar.

6. Bottle Filler Control: Electronic sensing, with auto shut-off timer.

7. Drain: Grid with NPS 1-1/4 tailpiece.

8. Supply: NPS 3/8 with shutoff valve.

9. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.

10. Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-cooled
condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage
tank, and adjustable thermostat.
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a. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

11.  Capacities and Characteristics:

Cooled Water: 8 gph.

Ambient-Air Temperature: 90 deg F.
Inlet-Water Temperature: 80 deg F.
Cooled-Water Temperature: 50 deg F.
Electrical Characteristics:

1) Volts: 120-V ac.

2) Phase: Single.

3) Hertz: 60.

P20 T O

12.  Support: ASME A112.6.1M, Type | water-cooler carrier.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before fixture installation.

B. Examine walls and floors for suitable conditions where fixtures will be installed.

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

3.2 INSTALLATION

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for
children, install at height required by authorities having jurisdiction.

B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.

C. Install water-supply piping with shutoff valve on supply to each fixture to be connected to
domestic-water distribution piping. Use ball or gate valve. Install valves in locations where they
can be easily reached for operation. Valves are specified in Section 220523.12 "Ball Valves for
Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping."

D. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system.

E. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

F. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 079200 "Joint Sealants."

PRESSURE WATER COOLERS 224716 - 2 Project Nos.: 221202

August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY
ISSUED FOR BID

3.3 CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping.”
C. Install ball or gate shutoff valve on water supply to each fixture. Comply with valve requirements
specified in Section 220523.12 "Ball Valves for Plumbing Piping" and Section 220523.15 "Gate
Valves for Plumbing Piping."
D. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."
3.4 ADJUSTING

A. Adjust fixture flow regulators for proper flow and stream height.

B. Adjust pressure water-cooler temperature settings.

3.5 CLEANING

A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and debris.
Repair damaged finish to match original finish.

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
C. Provide protective covering for installed fixtures.
D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 224716
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SECTION 230713 - DUCT INSULATION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY
Section includes insulating the following duct services:

1. Indoor, concealed supply, return, outdoor air, oven and warewash exhaust, and general
exhaust.

Related Sections:

1. Section 230719 "HVAC Piping Insulation.”
2. Section 233113 "Metal Ducts" for duct liners.

ACTION SUBMITTALS
Product Data: For each type of product indicated.
Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each
type of insulation.

3. Detail application of field-applied jackets.

4, Detail application at linkages of control devices.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed
index of 150 or less.
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PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule"
articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, Type lll with factory-applied FSK jacket.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

G. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied FSK jacket. Factory-applied jacket requirements are specified in
"Factory-Applied Jackets" Article.

2.2 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

2.3 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
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2.7

4, Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.

3. Solids Content: 60 percent by volume and 66 percent by weight.

4, Color: White.

SEALANTS

FSK and Metal Jacket Flashing Sealants:

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: Aluminum.

soN=

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type Il

TAPES

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

2B N

SECUREMENTS

Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing seal or closed seal.

Insulation Pins and Hangers:

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
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position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-
diameter shank, length to suit depth of insulation indicated.

C. Adhesive: Recommended by hanger manufacturer. Product with demonstrated

capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened

to projecting spindle that is capable of holding insulation, of thickness indicated, securely

in position indicated when self-locking washer is in place. Comply with the following

requirements:

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.

b. Spindle: Nylon, 0.106-inch-diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.

C. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated when
self-locking washer is in place. Comply with the following requirements:

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-
diameter shank, length to suit depth of insulation indicated.

C. Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick,

galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in

place but not less than 1-1/2 inches in diameter.

a. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

CORNER ANGLES

Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to
ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of ducts and fittings.

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Keep insulation materials dry during application and finishing.

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

l. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.
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3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive
self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.
a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to duct flanges and fittings.

Cut insulation in @ manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with

joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.

4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously
through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.
4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves
to match adjacent insulation and overlap duct insulation at least 2 inches.
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Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1.

Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct
insulation. Overlap damper sleeve and duct insulation at least 2 inches.

Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping.”

INSTALLATION OF MINERAL-FIBER INSULATION

Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 50 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c.
each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

4, For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from one edge and one end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to two times the
insulation thickness, but not less than 3 inches.
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Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At
end joints, secure with steel bands spaced a maximum of 18 inches o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit

area, for 50 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and

transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of

vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c.
each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

For ducts and plenums with surface temperatures below ambient, install a continuous

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with

insulation by removing 2 inches from one edge and one end of insulation segment.

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch

o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-

barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to two times the
insulation thickness, but not less than 3 inches.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.
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3.5

3.6

3.7

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and
insulation in layers in reverse order of their installation. Extent of inspection shall be
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

DUCT INSULATION SCHEDULE, GENERAL
Plenums and Ducts Requiring Insulation:

1. Indoor, supply, return, outdoor air, oven and warewash exhaust ducts, and general
exhaust ducts.

Iltems Not Insulated:

Fibrous-glass ducts.

Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.

Factory-insulated flexible ducts.

Factory-insulated plenums and casings.

Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

N —

No ok w

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Supply-Air and Return-Air Duct Insulation: Mineral-fiber liner, 1 inches thick and 1.5-Ib/cu. ft.
nominal density.

Supply-Air and Return-Air Duct in Unconditioned Space, Additional Insulation: Mineral-fiber
wrap, 2 inches thick and 1.5-Ib/cu. ft. nominal density, with FSK jacket.

Outdoor-Air Duct in Conditioned Spaces, Including Plenums, Insulation: Mineral-fiber wrap, 2
inches thick and 1.5-Ib/cu. ft. nominal density. This same treatment applies to the portions of
exhaust ducts between isolation / backdraft dampers and outlets open to the outdoors.

Oven and Warewash Exhaust-Air Duct: Mineral-fiber wrap, 2 inches thick and 1.5-lb/cu. ft.
nominal density, with FSK jacket.

General Exhaust-Air Duct in Unconditioned Spaces Insulation: Mineral-fiber wrap, 2 inches thick
and 1.5-Ib/cu. ft. nominal density, with FSK jacket.
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END OF SECTION 230713
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SECTION 231123 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Pipes, tubes, and fittings.
2. Piping specialties.
3. Piping and tubing joining materials.
4. Valves.
5. Pressure regulators.

1.2 PERFORMANCE REQUIREMENTS
A. Minimum Operating-Pressure Ratings:

1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 100 psig minimum unless otherwise indicated.

B. Natural-Gas System Pressures within Buildings: Two pressure ranges. Primary pressure is
more than 0.5 psig but not more than 2 psig, and is reduced to secondary pressure of 0.5 psig
or less.

1.3 ACTION SUBMITTALS

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

1.4 INFORMATIONAL SUBMITTALS
A. Welding certificates.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 QUALITY ASSURANCE

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

C.

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

PART 2 - PRODUCTS

21 PIPES, TUBES, AND FITTINGS
A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket
welding.
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint,
and threaded ends.
4, Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy,
adhesive, and PE.
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.
2.2 PIPING SPECIALTIES
A. Appliance Flexible Connectors:
1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
4. Corrugated stainless-steel tubing with polymer coating.
5. Operating-Pressure Rating: 0.5 psig.
6. End Fittings: Zinc-coated steel.
7. Threaded Ends: Comply with ASME B1.20.1.
8. Maximum Length: 72 inches
B. Quick-Disconnect Devices: Comply with ANSI Z21.41.
1. Copper-alloy convenience outlet and matching plug connector.
2. Nitrile seals.
3. Hand operated with automatic shutoff when disconnected.
4, For indoor or outdoor applications.
5. Adjustable, retractable restraining cable.

C. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-
end connection.
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23

24

JOINING MATERIALS
Joint Compound and Tape: Suitable for natural gas.

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

MANUAL GAS SHUTOFF VALVES

See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas
Shutoff Valve Schedule" Articles for where each valve type is applied in various services.

General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

CWP Rating: 125 psig.

Threaded Ends: Comply with ASME B1.20.1.

Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule”

Articles.

5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch and smaller.

6. Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently

marked on valve body.

soN=

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

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

a. A.Y. McDonald Mfg. Co.
b. BrassCraft Manufacturing Co.; a Masco company.
C. Conbraco Industries, Inc.

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

10.  Service: Suitable for natural-gas service with "WOG" indicated on valve body.

Nooabkwd
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Valve Boxes:
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Cast-iron, two-section box.

Top section with cover with "GAS" lettering.

Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter.
Adjustable cast-iron extensions of length required for depth of bury.

Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head,
and with stem of length required to operate valve.

2.5 MOTORIZED GAS VALVES

A. Electrically Operated Valves: Comply with UL 429.

1.

NGO RA~WN

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

a. Magnatrol Valve Corporation.

b. Parker Hannifin Corporation.

C. Watts; a Watts Water Technologies company.

Pilot operated.

Body: Brass or aluminum.

Seats and Disc: Nitrile rubber.

Springs and Valve Trim: Stainless steel.

120-V ac, 60 Hz, Class B, continuous-duty molded coil, and replaceable.
NEMA ICS 6, Type 4, coil enclosure.

Normally closed.

Visual position indicator.

26 PRESSURE REGULATORS

A. General Requirements:

PON =

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components.

Elevation compensator.

End Connections: Threaded for regulators NPS 2 and smaller.

B. Line Pressure Regulators: Comply with ANSI Z21.80.

1.

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

a. Fisher Control Valves & Instruments; a brand of Emerson Process Management.
b. Invensys.
C. Maxitrol Company.

2. Body and Diaphragm Case: Cast iron or die-cast aluminum.

3. Springs: Zinc-plated steel; interchangeable.

4, Diaphragm Plate: Zinc-plated steel.

5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the
valve port.
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2.7

2.8

Orifice: Aluminum; interchangeable.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than required at maximum

pressure inlet, and no pressure sensing piping external to the regulator.

9. Pressure regulator shall maintain discharge pressure setting downstream, and not
exceed 150 percent of design discharge pressure at shutoff.

10.  Overpressure Protection Device: Factory mounted on pressure regulator.

11.  Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected to vent piping.

12. Maximum Inlet Pressure: 2 psig.

i

Appliance Pressure Regulators: Comply with ANSI Z21.18.

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

a. Eaton.
b. Maxitrol Company.
C. SCP, Inc.

2. Body and Diaphragm Case: Die-cast aluminum.

3. Springs: Zinc-plated steel; interchangeable.

4, Diaphragm Plate: Zinc-plated steel.

5. Seat Disc: Nitrile rubber.

6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.

8. Regulator may include vent limiting device, instead of vent connection, if approved by

authorities having jurisdiction.
9. Maximum Inlet Pressure: 2 psig.

DIELECTRIC UNIONS

Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Watts; a Watts Water Technologies company.
b. Wilkins.
C. Zurn Industries, LLC.

2. Description:

a. Standard: ASSE 1079.
b. Pressure Rating: 125 psig minimum at 180 deg F.
C. End Connections: Solder-joint copper alloy and threaded ferrous.

LABELING AND IDENTIFYING

Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick,
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continuously inscribed with a description of utility, with metallic core encased in a protective
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches
deep; colored yellow.

PART 3 - EXECUTION

3.1 OUTDOOR PIPING INSTALLATION

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.

B. Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply
with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

1. If natural-gas piping is installed less than 36 inches below finished grade, install it in
containment conduit.

C. Steel Piping with Protective Coating:

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
2. Replace pipe having damaged PE coating with new pipe.
D. Install fittings for changes in direction and branch connections.
3.2 INDOOR PIPING INSTALLATION

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements are used to size pipe and calculate friction loss,
expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on Coordination Drawings.

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during
progress of construction, to allow for mechanical installations.

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

G. Locate valves for easy access.

H. Install piping free of sags and bends.

l. Install fittings for changes in direction and branch connections.

FACILITY NATURAL-GAS 231123 -6 Project Nos.: 221202
PIPING August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

J. Verify final equipment locations for roughing-in.

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for
roughing-in requirements.

L. Drips and Sediment Traps: Install drips at points where condensate may collect, including
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install
where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and
same size as connected pipe. Install with space below bottom of drip to remove plug or
cap.

M. Extend relief vent connections for service regulators, line regulators, and overpressure
protection devices to outdoors and terminate with weatherproof vent cap.

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or
floors, and in floor channels unless indicated to be exposed to view.

0. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

P. Connect branch piping from top or side of horizontal piping.

Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each
piece of equipment.

R. Do not use natural-gas piping as grounding electrode.

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HYAC Piping."

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC
Piping."

u. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

3.3 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel
tubing or copper connector.

B. Install underground valves with valve boxes.

C. Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.
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3.4 PIPING JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

C. Threaded Joints:

Thread pipe with tapered pipe threads complying with ASME B1.20.1.

Cut threads full and clean using sharp dies.

Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

Apply appropriate tape or thread compound to external pipe threads unless dryseal
threading is specified.

5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

sON =

D. Welded Joints:

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and
welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at field welds
and where damage to coating occurs during construction.

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter.

F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

G. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Socket Fittings: Use socket fusion.
3.5 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers
and Supports for HVAC Piping and Equipment.”

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod
sizes:

1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.
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3.6

3.7

3.8

3.9

CONNECTIONS
Connect to utility's gas main according to utility's procedures and requirements.

Install natural-gas piping electrically continuous, and bonded to gas appliance equipment
grounding conductor of the circuit powering the appliance according to NFPA 70.

Install piping adjacent to appliances to allow service and maintenance of appliances.

Connect piping to appliances using manual gas shutoff valves and unions. Install valve within
72 inches of each gas-fired appliance and equipment. Install union between valve and
appliances or equipment.

Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical
to inlet of each appliance.

LABELING AND IDENTIFYING

Comply with requirements in Section 230553 "Identification for HYAC Piping and Equipment" for
piping and valve identification.

Install detectable warning tape directly above gas piping, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.
FIELD QUALITY CONTROL

Test, inspect, and purge natural gas according to the International Fuel Gas Code and
authorities having jurisdiction.

Natural-gas piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

OUTDOOR PIPING SCHEDULE
Underground natural-gas piping shall be the following:

1. Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings with
protective coating for steel piping.

Aboveground natural-gas piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.
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3.10

3.1

3.12

INDOOR PIPING SCHEDULE

Aboveground, branch piping NPS 1 and smaller shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
Aboveground, distribution piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

Underground, below building, piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and

fittings with protective coating for steel piping.

Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or
wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective

coating for steel piping.

UNDERGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

Connections to Existing Gas Piping: Use valve and fitting assemblies made for tapping utility's

gas mains and listed by an NRTL.

Underground: Bronze plug valves.

ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
Valves for shall be the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.

END OF SECTION 231123
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Rectangular ducts and fittings.
Round ducts and fittings.
Sheet metal materials.

Duct liner.

Sealant and gaskets.

Hangers and supports.

ook wb -~

B. Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

1.2 PERFORMANCE REQUIREMENTS

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteria indicated in "Duct Schedule" Article.

B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads
and stresses within limits and under conditions described in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" and ASCE/SEI 7.

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

B. Shop Drawings:

1. Factory- and shop-fabricated ducts and fittings.
2. Fittings.
3. Reinforcement and spacing.
4. Seam and joint construction.
5. Penetrations through fire-rated and other partitions.
6. Hangers and supports, including methods for duct and building attachment and vibration
isolation.
METAL DUCTS 233113 -1 Project Nos.: 221202
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1.4

A.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to AWS D9.1M/D9.1,
"Sheet Metal Welding Code," for duct joint and seam welding.

PART 2 - PRODUCTS

2.1

2.2

A

B.

C.

D.

A.

B.

RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on
indicated static-pressure class unless otherwise indicated.

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

a. Linx Industries (formerly Lindab).
b. McGill AirFlow LLC.
C. SEMCO LLC.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
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1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Fabricate round ducts larger Than 90 inches in diameter with butt-welded longitudinal
seams.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks,
roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60 or G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed
ducts.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the
"Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B,
No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black
and galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

DUCT LINER
Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with
NAIMA AH124, "Fibrous Glass Duct Liner Standard."
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Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. CertainTeed Corporation.
b. Johns Manwville; a Berkshire Hathaway company.
C. Owens Corning.

2. Maximum Thermal Conductivity:

a. Type |, Flexible: 0.25 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

3. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will form the
interior surface of the duct to act as a moisture repellent and erosion-resistant coating.
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the
EPA for use in HVAC systems.

4, Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA90B and with
ASTM C 916.

B. Insulation Pins and Washers:

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.130-inch- diameter shank, length to suit
depth of insulation indicated with integral 1-inch galvanized carbon-steel washer.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick

galvanized steel; with beveled edge sized as required to hold insulation securely in place
but not less than 1 inches in diameter.

C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation."

1.

Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive
coverage at liner contact surface area. Attaining indicated thickness with multiple layers
of duct liner is prohibited.

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal
nosing.

3. Butt transverse joints without gaps, and coat joint with adhesive.

4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-
edge overlapping.

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts,
unless duct size and dimensions of standard liner make longitudinal joints necessary.

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.

7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not
exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not
exceeding 18 inches longitudinally.

8. Secure transversely oriented liner edges facing the airstream with metal nosings that
have either channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge
facings at the following locations:

a. Fan discharges.
b. Intervals of lined duct preceding unlined duct.
C. Upstream edges of transverse joints in ducts where air velocities are higher than
2500 fpm or where indicated.
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SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

CoNOOORrWN =

Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.

abkhwh =

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 ¢cfm/100 sq. ft. at 1-inch wg and shall be
rated for10-inch wg static-pressure class, positive or negative.

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.
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G.

H.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

PART 3 - EXECUTION

3.1 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings
and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.

C. Install round ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

l. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke
dampers.
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L. Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction,"
Appendix G, "Duct Cleanliness for New Construction Guidelines."

3.2 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these
requirements.

3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD
EXHAUST DUCT

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and
sloped a minimum of 2 percent to drain grease back to the hood.

B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals
of 20 feet in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.
Locate access panel on top or sides of duct a minimum of 1-1/2 inches from bottom of duct.

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and
authorities having jurisdiction.

3.4 DUCT SEALING

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction

Standards - Metal and Flexible":

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

2. Outdoor, Supply-Air Ducts: Seal Class A.

3. Outdoor, Exhaust Ducts: Seal Class C.

4, Outdoor, Return-Air Ducts: Seal Class C.

5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal
Class B.

6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:
Seal Class A.

7. Unconditioned Space, Exhaust Ducts: Seal Class C.

8. Unconditioned Space, Return-Air Ducts: Seal Class B.
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3.5

3.6

3.7

9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal
Class C.

10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal
Class B.

11.  Conditioned Space, Exhaust Ducts: Seal Class B.
12.  Conditioned Space, Return-Air Ducts: Seal Class C.

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports."”

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3 Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick.

4, Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches thick.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet.

Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where
used.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 233300 "Air
Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.
START UP

Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for
HVAC."
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3.8 DUCT SCHEDULE
A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

1. Underground Ducts: Concrete-encased, PVC-coated, galvanized sheet steel with thicker
coating on duct exterior.

B. Supply Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:
a. Pressure Class: Positive 2-inch wg.
b Minimum SMACNA Seal Class: C.
C. SMACNA Leakage Class for Rectangular: 24.
d SMACNA Leakage Class for Round and Flat Oval: 12 .

2. Ducts Connected to Constant-Volume Air-Handling Units:
a. Pressure Class: Positive 3-inch wg.
b Minimum SMACNA Seal Class: B.
C. SMACNA Leakage Class for Rectangular: 12.
d SMACNA Leakage Class for Round and Flat Oval: 6.

3. Ducts Connected to Variable-Air-Volume Air-Handling Units:
a. Pressure Class: Positive 4-inch wg.
b Minimum SMACNA Seal Class: A.
C. SMACNA Leakage Class for Rectangular: 6.
d SMACNA Leakage Class for Round and Flat Oval: 3.

4. Ducts Connected to Equipment Not Listed Above:
a. Pressure Class: Positive 3-inch wg.
b Minimum SMACNA Seal Class: B.
C. SMACNA Leakage Class for Rectangular: 12.
d SMACNA Leakage Class for Round and Flat Oval: 6.

C. Return Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:
a. Pressure Class: Positive or negative 2-inch wg.
b Minimum SMACNA Seal Class: C.
C. SMACNA Leakage Class for Rectangular: 24.
d SMACNA Leakage Class for Round and Flat Oval: 12.

2. Ducts Connected to Air-Handling Units:
a. Pressure Class: Positive or negative 3-inch wg.
b Minimum SMACNA Seal Class: B.
C. SMACNA Leakage Class for Rectangular: 12.
d SMACNA Leakage Class for Round and Flat Oval: 6.

3. Ducts Connected to Equipment Not Listed Above:
a. Pressure Class: Positive or negative 3-inch wg.
b. Minimum SMACNA Seal Class: B.
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c.
d.

SMACNA Leakage Class for Rectangular: 12.
SMACNA Leakage Class for Round and Flat Oval: 6.

D. Exhaust Ducts:

1.

Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a.

b.
c.
d

Pressure Class: Negative 2-inch wg.

Minimum SMACNA Seal Class: C if negative pressure, and A if positive pressure.

SMACNA Leakage Class for Rectangular: 24.

SMACNA Leakage Class for Round and Flat Oval: 12.

Ducts Connected to Air-Handling Units:

a.

b.
c.
d

Pressure Class: Positive or negative 3-inch wg.

Minimum SMACNA Seal Class: B if negative pressure, and A if positive pressure.

SMACNA Leakage Class for Rectangular: 12.
SMACNA Leakage Class for Round and Flat Oval: 6.

Ducts Connected to Commercial Kitchen Hoods: Comply with NFPA 96.
Exposed to View: Type 304, stainless-steel sheet, No. 4 finish.

~0 o0 T

Concealed: Carbon-steel sheet.
Welded seams and joints.
Pressure Class: Positive or negative 2-inch wg.

Minimum SMACNA Seal Class: Welded seams, joints, and penetrations.

SMACNA Leakage Class: 3.

Ducts Connected to Dishwasher Hoods:

a. Type 304, stainless-steel sheet.

b. Exposed to View: No. 4 finish.

C. Concealed: No. 2D finish.

d. Welded seams and flanged joints with watertight EPDM gaskets.

e. Pressure Class: Positive or negative 2-inch wg.

f. Minimum SMACNA Seal Class: Welded seams, joints, and penetrations.

g. SMACNA Leakage Class: 3.

Ducts Connected to Fans Exhausting Laboratory and Process (ASHRAE 62.1, Class 3
and 4) Air:

a. Type 304, stainless-steel sheet.

b.
C.
d.

1) Exposed to View: No. 4 finish.
2) Concealed: No. 2B finish.
Pressure Class: Positive or negative 3-inch wg.

Minimum SMACNA Seal Class: Welded seams, joints, and penetrations.

SMACNA Leakage Class: 3.

Ducts Connected to Equipment Not Listed Above:

a.

b
C.
d

Pressure Class: Positive or negative 3-inch wg.

Minimum SMACNA Seal Class: B if negative pressure, and A if positive pressure.

SMACNA Leakage Class for Rectangular: 12.
SMACNA Leakage Class for Round and Flat Oval: 6.

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
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1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:
a. Pressure Class: Positive or negative 2-inch wg.
b Minimum SMACNA Seal Class: C.
C. SMACNA Leakage Class for Rectangular: 24.
d SMACNA Leakage Class for Round and Flat Oval: 12.

2. Ducts Connected to Air-Handling Units:
a. Pressure Class: Positive or negative 3-inch wg.
b Minimum SMACNA Seal Class: B.
C. SMACNA Leakage Class for Rectangular: 12.
d SMACNA Leakage Class for Round and Flat Oval: 6.

3. Ducts Connected to Equipment Not Listed Above:
a. Pressure Class: Positive or negative 3-inch wg.
b Minimum SMACNA Seal Class: B.
c. SMACNA Leakage Class for Rectangular: 12.
d SMACNA Leakage Class for Round and Flat Oval: 6.

F. Intermediate Reinforcement:

1. Galvanized-Steel Ducts: Galvanized steel.
PVC-Coated Ducts:
a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream: Galvanized.

3. Stainless-Steel Ducts:
a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream: Galvanized.

G. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
C. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and

Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered
Elbows." Elbows with less than 90-degree change of direction have proportionately
fewer segments.
1) Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.

C. Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

H. Branch Configuration:
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1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-6, "Branch Connection."
a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."
Saddle taps are permitted in existing duct.

a. Velocity 1000 fpm or Lower:; 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
C. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 233113
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Backdraft and pressure relief dampers.
Manual volume dampers.

Control dampers.

Fire dampers.

Turning vanes.

Flexible connectors.

Flexible ducts.

Duct accessory hardware.

NGO AWN=

B. Related Requirements:
1. Section 284621.11 "Addressable Fire-Alarm System" for duct-mounted fire and smoke
detectors.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

21 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.
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2.2 MATERIALS
A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation: G60.
2. Exposed-Surface Finish: Mill phosphatized.
B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.
2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. American Warming and Ventilating; a Mestek Architectural Group company.
2. Nailor Industries Inc.
3. Vent Products Co., Inc.
B. Description: Gravity balanced.
C. Maximum Air Velocity: 2000 fpm.
D. Maximum System Pressure: 1-inch wg.
E. Frame: Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or
mechanically attached and mounting flange.
F. Blades: Multiple single-piece blades, center pivoted, maximum 6-inch width, 0.025-inch-thick,
roll-formed aluminum with sealed edges.
G. Blade Action: Parallel.
H. Blade Seals: Felt.
l. Blade Axles:
1. Material: Nonferrous metal.
2. Diameter: 0.20 inch.
J. Tie Bars and Brackets: Aluminum.
K. Return Spring: Adjustable tension.
L. Bearings: Steel ball or synthetic pivot bushings.
M. Accessories:
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Adjustment device to permit setting for varying differential static pressure.
Counterweights and spring-assist kits for vertical airflow installations.
Screen Mounting: Rear mounted.

Screen Material: Aluminum.

Screen Type: Insect.

90-degree stops.

24 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1.

8.

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

a. Flexmaster U.S.A., Inc.

b. McGill AirFlow LLC.

C. Nailor Industries Inc.

Standard leakage rating, with linkage outside airstream.
Suitable for horizontal or vertical applications.
Frames:

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.
b. Mitered and welded corners.
C. Flanges for attaching to walls and flangeless frames for installing in ducts.

Blades:

a. Multiple or single blade.

b Parallel- or opposed-blade design.
C. Stiffen damper blades for stability.
d Galvanized-steel, 0.064 inch thick.

Blade Axles: Nonferrous metal.

Bearings:

a. Molded synthetic.

b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.

Tie Bars and Brackets: Galvanized steel.

B. Jackshaft:

1.

Size: 1-inch diameter.
Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on
supports at each mullion and at each end of multiple-damper assemblies.

3. Length and Number of Mountings: As required to connect linkage of each damper in
multiple-damper assembly.
C. Damper Hardware:
1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel,
and a 3/4-inch hexagon locking nut.
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2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.

CONTROL DAMPERS

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

1. McGill AirFlow LLC.
2. Nailor Industries Inc.
3. Vent Products Co., Inc.

Frames:

1. Hat shaped.
2. 0.094-inch-thick, galvanized sheet steel.
3. Mitered and welded corners.

Blades:

Multiple blade with maximum blade width of 6 inches.
Parallel-blade design.

Galvanized-steel.

0.064 inch thick single skin.

Blade Edging: Closed-cell neoprene.

o=

Blade Axles: 1/2-inch-diameter; nonferrous metal; blade-linkage hardware of zinc-plated steel
and brass; ends sealed against blade bearings.

1. Operating Temperature Range: From minus 40 to plus 200 deg F.

Bearings:

1. Molded synthetic.

2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of
damper blades and bearings at both ends of operating shaft.

3. Thrust bearings at each end of every blade.

FIRE DAMPERS

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

1. American Warming and Ventilating; a Mestek Architectural Group company.
2. Nailor Industries Inc.
3 Vent Products Co., Inc.

Type: Dynamic; rated and labeled according to UL 555 by an NRTL.

Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
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D. Fire Rating: 1-1/2 hours.

E. Frame: Curtain type with blades outside airstream except when located behind grille where
blades may be inside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel;
with mitered and interlocking corners.

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.

1. Minimum Thickness: 0.138 inch thick, as indicated, and of length to suit application.
Exception: Omit sleeve where damper-frame width permits direct attachment of perimeter
mounting angles on each side of wall or floor; thickness of damper frame must comply
with sleeve requirements.

G. Mounting Orientation: Vertical or horizontal as indicated.

H. Blades: Roll-formed, interlocking, 0.034-inch-thick, galvanized sheet steel. In place of
interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors.

l. Horizontal Dampers: Include blade lock and stainless-steel closure spring.

J. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.

2.7 FLANGE CONNECTORS

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

1. CL WARD & Family Inc.

2. Ductmate Industries, Inc.

3. Ward Industries; a brand of Hart & Cooley, Inc.

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors,
gaskets, and components.

C. Material: Galvanized steel.

D. Gage and Shape: Match connecting ductwork.

2.8 TURNING VANES

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

1. CL WARD & Family Inc.

2. Ductmate Industries, Inc.

3. Ward Industries; a brand of Hart & Cooley, Inc.

B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support
with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
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2.10

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

Vane Construction: Single wall.

FLEXIBLE CONNECTORS

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

1. CL WARD & Family Inc.
2. Ductmate Industries, Inc.
3. Ward Industries; a brand of Hart & Cooley, Inc.

Materials: Flame-retardant or noncombustible fabrics.
Coatings and Adhesives: Comply with UL 181, Class 1.

Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to
two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick
aluminum sheets. Provide metal compatible with connected ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 o0z./sq. yd..
2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

FLEXIBLE DUCTS

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

1. Flexmaster U.S.A., Inc.
2. McGill AirFlow LLC.
3. Ward Industries; a brand of Hart & Cooley, Inc.

Noninsulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound,
spring-steel wire.

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
2. Maximum Air Velocity: 4000 fpm.
3. Temperature Range: Minus 10 to plus 160 deg F.

Insulated, Flexible Duct: UL 181, Class 1, aluminum laminate and polyester fiim with latex
adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene
vapor-barrier film.
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2.11

A

B.

Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
Maximum Air Velocity: 4000 fpm.

Temperature Range: Minus 20 to plus 210 deg F.

Insulation R-value: Comply with ASHRAE/IESNA 90.1.

i

Flexible Duct Connectors:

1. Clamps: Nylon strap in sizes 3 through 18 inches, to suit duct size.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and
gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit
duct-insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct
Construction Standards," for fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts,
and aluminum accessories in aluminum ducts.

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to
exhaust fan unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where branches
extend from larger ducts. Where dampers are installed in ducts having duct liner, install
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat
channel.

1. Install steel volume dampers in steel ducts.

E. Set dampers to fully open position before testing, adjusting, and balancing.

F. Install test holes at fan inlets and outlets and elsewhere as indicated.

G. Install fire dampers according to UL listing.

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining
accessories and equipment at the following locations:

AIR DUCT ACCESSORIES 233300-7 Project Nos.: 221202
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3.2

1. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.
Access doors for access to fire or smoke dampers having fusible links shall be pressure
relief access doors and shall be outward operation for access doors installed upstream
from dampers and inward operation for access doors installed downstream from
dampers.

2. Elsewhere as indicated.

Install access doors with swing against duct static pressure.
Access Door Sizes:

One-Hand or Inspection Access: 8 by 5 inches.
Two-Hand Access: 12 by 6 inches.

Head and Hand Access: 18 by 10 inches.
Head and Shoulders Access: 21 by 14 inches.
Body Access: 25 by 14 inches.

Body plus Ladder Access: 25 by 17 inches.

ook wN =

Label access doors according to Section 230553 "ldentification for HVAC Piping and
Equipment" to indicate the purpose of access door.

Install flexible connectors to connect ducts to equipment.

Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct. Do not
use flexible ducts to change directions.

Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct
clamped or strapped in place.

Connect flexible ducts to metal ducts with draw bands.

Install duct test holes where required for testing and balancing purposes.

FIELD QUALITY CONTROL

Tests and Inspections:

1. Operate dampers to verify full range of movement.
Inspect locations of access doors and verify that purpose of access door can be
performed.

3. Operate fire and smoke dampers to verify full range of movement and verify that proper
heat-response device is installed.

4, Inspect turning vanes for proper and secure installation.

END OF SECTION 233300
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SECTION 233713.13 - AIR DIFFUSERS

PART 1 - GENERAL

1.1

1.2

A

B.

A.

SUMMARY
Section Includes:

1. Rectangular and square ceiling diffusers.
2. Louver face diffusers.

Related Requirements:

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control
dampers not integral to diffusers.

2. Section 233713.23 "Air Registers and Grilles" for adjustable-bar register and grilles,
fixed-face registers and grilles, and linear bar grilles.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 RECTANGULAR AND SQUARE CEILING DIFFUSERS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Nailor Industries Inc.
2. Price Industries.
3. Titus.
B. Devices shall be specifically designed for variable-air-volume flows.
C. Material: Steel.
D. Finish: Baked enamel, white.
E. Face Size: 24 by 24 inches.
F. Face Style: Plaque.
G. Pattern: Fixed.
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H. Dampers: Butterfly.
l. Accessories:
1. Equalizing grid.
2. Plaster ring.
3. Sectorizing baffles.

2.2 LOUVER FACE DIFFUSERS

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

1. Nailor Industries Inc.
2. Price Industries.
3. Titus.
B. Devices shall be specifically designed for variable-air-volume flows.

C. Material: Steel.

D Finish: Baked enamel, white.

E. Pattern: Adjustable core style.

F. Dampers: Opposed blade.

G. Accessories:
1. Square to round neck adaptor.
2. Operating rod extension.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install diffusers level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated to achieve design
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final
locations where indicated, as much as practical. For units installed in lay-in ceiling panels,
locate units in the center of panel. Where architectural features or other items conflict with
installation, notify Architect for a determination of final location.

C. Install diffusers with airtight connections to ducts and to allow service and maintenance of
dampers, air extractors, and fire dampers.
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3.2 ADJUSTING

A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting air
balancing.

END OF SECTION 233713.13

AIR DIFFUSERS 233713.13-3 Project Nos.: 221202
August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

SECTION 233713.23 - REGISTERS AND GRILLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.

Fixed face grilles.

B. Related Requirements:

1.

2.

Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control
dampers not integral to registers and grilles.
Section 233713.13 "Air Diffusers" for various types of air diffusers.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

21 GRILLES

A. Fixed Face Grille:

1.

Nookwn

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

a. Nailor Industries Inc.

b. Price Industries.

Material: Steel.

Finish: Baked enamel, white.

Wall and Duct Face Blade Arrangement: Horizontal; spaced 3/4 inch apart.
Ceiling Face Arrangement: Perforated core.

Core Construction: Integral.

Frame: 1-1/4 inches wide.
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PART 3 - EXECUTION

3.1 INSTALLATION
A. Install registers and grilles level and plumb.
B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and

accessories. Air outlet and inlet locations have been indicated to achieve design requirements
for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations
where indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in
the center of panel. Where architectural features or other items conflict with installation, notify
Architect for a determination of final location.

C. Install registers and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, air extractors, and fire dampers.

3.2 ADJUSTING

A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before
starting air balancing.

END OF SECTION 233713.23
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SECTION 237416.11 - PACKAGED, SMALL-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with the
following components and accessories:

Casings.

Fans.

Motors.

Rotary heat exchangers.
Coils.

Refrigerant circuit components.
Air filtration.

Gas furnaces.

Dampers.

10.  Electrical power connections.
11.  Controls.

12.  Accessories.

13.  Roof curbs.

CoNOOORWN =

1.2 ACTION SUBMITTALS
A. Product Data: For each RTU.

B. Shop Drawings:

1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Include diagrams for power, signal, and control wiring.

C. Delegated-Design Submittal: For RTU supports indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans and other details, drawn to scale and coordinated with each
other, using input from installers of the items involved.

B. Product Certificates: Submit certification that specified equipment will withstand wind forces
identified in "Performance Requirements" Article.

PACKAGED, SMALL- 237416.11 - 1 Project Nos.: 221202
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C.

D.

1.4

A

1.5

A

Field quality-control reports.

Sample warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of RTUs that fail in
materials or workmanship within specified warranty period.

PART 2 - PRODUCTS

21

A.

C.

D.

DESCRIPTION
AHRI Compliance:

1. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs.
2. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
3. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.

AMCA Compliance:

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound
performance according to AMCA 211 and AMCA 311.

2. Damper leakage tested according to AMCA 500-D.

3. Operating Limits: Classify according to AMCA 99.

ASHRAE Compliance:

1. Comply with ASHRAE 15 for refrigeration system safety.

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils.

3 Comply with applicable requirements in ASHRAE 62.1, Section5 - "Systems and
Equipment" and Section 7 - "Construction and Startup.”

ASHRAE/IES Compliance: Comply with applicable requirements in ASHRAE/IES 90.1,
Section 6 - "Heating, Ventilating, and Air-Conditioning."

NFPA Compliance: Comply with NFPA 90A or NFPA 90B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
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2.2 MANUFACTURERS

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

1. Daikin Applied.
2. Trane.
3. YORK; a Johnson Controls company.

2.3 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design mounting and restraints for RTUs, including comprehensive
engineering analysis.

1. Design RTU supports to comply with wind performance requirements.
B. Wind-Restraint Performance:

1. Basic Wind Speed: 120 miles per hour.

2. Building Classification Category: lll.

3 Minimum 10 Ib/sq. ft. multiplied by the maximum area of the mechanical component
projected on a vertical plane that is normal to the wind direction, and 45 degrees either
side of normal.

2.4 CAPACITIES AND CHARACTERISTICS
A. Supply-Air Fan:

Fan Type: Direct driven, centrifugal.
Fan Speed: Variable .

Enclosure Type: Totally enclosed.
Motor Characteristics:

a. Motor Speed: ECM.

b. Volts: 208.

C. Phase: Poly.

d. Hertz: 60.

soN=

B. Relief (Exhaust)-Air Fan:

1. Fan Speed: Variable.
. Enclosure Type: Totally enclosed.
3. Motor Characteristics:

a. Motor Speed: Variable.
b Volts: 208.

C. Phase: Poly.

d Hertz: 60.

C. Compressors:
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1. Compressor Speed: At least one compressor shall be variable-speed.
Gas Furnace:

1. Gas Control Valve: Modulating, minimum 10:1 ratio.

Dampers:

1. Outdoor-Air and Exhaust Dampers: Linked damper blades, for zero to 100 percent
outdoor air, with motorized damper filter.

Outdoor-Air Filters:

1. Thickness: 2 inches.
2. Filter Type: Glass fiber with minimum percent arrestance, and MERV 7.

RTU Electrical Characteristics for Single-Point Connection:

1. Voltage: 208.
2. Phase: Poly.
3. Hertz: 60.

CASINGS

General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated
panels, fabricated to allow removal for access to internal parts and components, with joints
between sections sealed.

Double-Wall Construction: Fill space between walls with 1-inch foam insulation and seal
moisture tight for R-7 performance.

Exterior Casing Material: Galvanized steel with factory-painted finish, with pitched roof panels
and knockouts with grommet seals for electrical and piping connections and lifting lugs.

Casing Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

1. Materials: ASTM C 1071, Type .

2. Thickness: 1 inch.

3 Liner materials shall have airstream surface coated with erosion- and temperature-
resistant coating or faced with a plain or coated fibrous mat or fabric.

4. Liner Adhesive: Comply with ASTM C 916, Type I.

Condensate Drain Pans: Fabricated using stainless-steel sheet 0.025 inch thick, a minimum of
2 inches deep, and complying with ASHRAE 62.1 for design and construction of drain pans.

1. Drain Connections: Threaded nipple.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.
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2.7

2.8

FANS

Supply-Air Fans: Aluminum or painted-steel wheels, and galvanized- or painted-steel fan
scrolls.

1. Direct-Driven Supply-Air Fans: Motor shall be resiliently mounted in the fan inlet.
2. Belt-Driven Supply-Air Fans: Motors shall be installed on an adjustable fan base
resiliently mounted in the casing.

Condenser-Coil Fan: Variable-speed propeller, mounted on shaft of permanently lubricated
ECM motors.

Exhaust-Air Fan: shaft mounted on permanently lubricated motor.

MOTORS

Comply with Section 230513 "Common Motor Requirements for HYAC Equipment" and the
requirements of this Article.

Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not
require motor to operate in service factor range above 1.0.

Efficiency: Premium efficient.

ROTARY HEAT EXCHANGER
Heat exchanger integral with unit.
Casing:

1. Steel with standard factory-painted finish.

2. Casing seals on periphery of rotor and on duct divider and purge section.

3 Support vertical rotors on grease-lubricated ball bearings having extended grease
fittings or permanently lubricated bearings. Support horizontal rotors on tapered roller
bearing.

Rotor: Aluminum segmented wheel strengthened with radial spokes, with nontoxic,
noncorrosive, silica-gel desiccant coating.

Drive: Fractional horsepower motor and gear reducer, with speed changed by variable-
frequency controller and self-adjusting multilink belt around outside of rotor.

Controls:
1. Starting relay, factory mounted and wired, and manual motor starter for field wiring.
2. Variable-frequency controller, factory mounted and wired, with exhaust-air sensor to vary
rotor speed and maintain exhaust temperature above freezing.
3. Control energy recovery to permit air economizer operation.
a. Bypass dampers to assist energy recovery control.
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4. Speed Settings: Adjustable settings for maximum and minimum rotor speed limits.
5. Defrost cycle.
2.9 COILS
A. Supply-Air Refrigerant Coil:
1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical
distributor.
2. Coil Split: Interlaced.
3. Coated.
B. Hot-gas-reheat Refrigerant Coil:
1. Aluminum-plate fin brazed to aluminum microchannel tube.
2. Capable of 20 deg. F temperature rise at all operating conditions, controlled to within plus
or minus 2 deg. F.
C. Outdoor-Air Refrigerant Coil:
1. Cast aluminum micro-channel coils.
2.10 REFRIGERANT CIRCUIT COMPONENTS
A. Compressor: Hermetic, variable-speed scroll, mounted on vibration isolators; with internal
overcurrent and high-temperature protection, internal pressure relief, and crankcase heater.
B. Refrigeration Specialties:
1. Refrigerant: R-410A.
2. Expansion valve with replaceable thermostatic element.
3. Refrigerant filter/dryer.
4. Manual-reset high-pressure safety switch.
5. Automatic-reset low-pressure safety switch.
6. Minimum off-time relay.
7. Automatic-reset compressor motor thermal overload.
8. Brass service valves installed in compressor suction and liquid lines.
2.1 AIR FILTRATION
A. Minimum arrestance and MERV according to ASHRAE 52.2.
212 GAS FURNACE
A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and
NFPA 54.
1. CSA Approval: Designed and certified by and bearing label of CSA.
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B. Burners: Stainless steel.
1. Fuel: Natural gas.
2. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
C. Heat-Exchanger and Drain Pan: Stainless steel.
D. Power Vent: Integral, motorized centrifugal fan interlocked with gas valve.
E. Gas Valve Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing
pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.
2.13 DAMPERS
A. Leakage Rate: Comply with ASHRAE/IES 90.1.
B. Damper Motor: Modulating with adjustable minimum position.
2.14 ELECTRICAL POWER CONNECTIONS
A. RTU shall have a single connection of power to unit with unit-mounted disconnect switch
accessible from outside unit and control-circuit transformer with built-in overcurrent protection.
2.15 CONTROLS
A. Control equipment and sequence of operation are specified in Section 230923 "Direct Digital
Control (DDC) System for HVAC."
B. Refrigerant Only Controls
2.16 ACCESSORIES
A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include
transformer. Outlet shall be energized even if the unit main disconnect is open.
B. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter
pressure loss.
C. Safeties:
1. Smoke detector.
2. Condensate overflow switch.
3. Phase-loss protection.
4. High and low pressure control.
5. Gas furnace airflow-proving switch.
D. Coil guards of painted, galvanized-steel wire.
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Hail guards of galvanized steel, painted to match casing.
Door switches to disable heating or reset set point when open.
Outdoor-air intake weather hood with moisture eliminator.

Oil separator.

ROOF CURBS

20 inch tall insulated structural roof curbs to provide support for the rooftop air-conditioning unit
and provide a weather protected area for terminating and securing the roof membrane, of a
design certified by a licensed structural engineer as compliant with ASCE 7.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Roof Curb: Install on roof structure, level and secure, according to AHRI Guideline B. Install
RTUs on curbs and coordinate roof penetrations and flashing with roof construction specified in
Section 077200 "Roof Accessories." Secure RTUs to upper curb rail, and secure curb base to
roof framing with anchor bolts.
3.2 CONNECTIONS
A. Comply with duct installation requirements specified in other HVAC Sections. Drawings indicate
general arrangement of ducts. The following are specific connection requirements:
1. Install ducts to termination at top of roof curb.
Remove roof decking only as required for passage of ducts. Do not cut out decking under
entire roof curb.
3. Connect supply ducts to RTUs with flexible duct connectors specified in Section 233300
"Air Duct Accessories."
4. Install return-air duct continuously through roof structure.
B. Install condensate drain, minimum connection size, with trap and indirect connection to nearest
roof drain or area drain.
C. Where installing piping adjacent to RTUs, allow space for service and maintenance.
1. Gas Piping: Comply with applicable requirements in Section 231123 "Facility Natural-Gas
Piping." Connect gas piping to burner, full size of gas train inlet, and connect with union
and shutoff valve with sufficient clearance for burner removal and service.
D. Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
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3.3

3.4

3.5

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Install nameplate for each electrical connection indicating electrical equipment designation and
circuit number feeding connection.

FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections:

1. After installing RTUs and after electrical circuitry has been energized, test units for
compliance with requirements.

2. Inspect for and remove shipping bolts, blocks, and tie-down straps.

3. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

RTU will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING AND ADJUSTING

Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.
After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain RTUs.

END OF SECTION 237416.11
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 -

1.1

A

1.2

A.

B.

1.3

A.

PART 2 -

2.1

A.

B.

C.

GENERAL

SUMMARY
Section Includes:

Copper building wire rated 600 V or less.

Aluminum building wire rated 600 V or less.

Metal-clad cable, Type MC, rated 600 V or less.
Connectors, splices, and terminations rated 600 V and less.

PON=

ACTION SUBMITTALS
Product Data: For each type of product.

Product Schedule: Indicate type, use, location, and termination locations.

INFORMATIONAL SUBMITTALS

Field quality-control reports.
PRODUCTS

COPPER BUILDING WIRE

Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.

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

1. American Bare Conductor.
2. Encore Wire Corporation.
3. Southwire Company.

Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. RoHS compliant.

3 Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."
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D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

E. Conductor Insulation:

1. Type THHN: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44,

2.2 ALUMINUM BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn aluminum current-carrying conductor
with an overall insulation layer or jacket, or both, rated 600 V or less.

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

1. American Bare Conductor.
2. Encore Wire Corporation.
3. Southwire Company.

C. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

D. Conductors: Aluminum, complying with ASTM B 800 and ASTM B 801.
E. Conductor Insulation:
1. Type THHN: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.
2.3 METAL-CLAD CABLE, TYPE MC

A. Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

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

1. American Bare Conductor.
2. Encore Wire Corporation.
3. Southwire Company.

C. Standards:
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1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Comply with UL 1569.

3. RoHS compliant.

4, Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

D. Circuits:

1. Single circuit.
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424.

E. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

F. Ground Conductor: Insulated.
G. Conductor Insulation:

1. Type TEN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

H. Armor: Aluminum, interlocked.
24 CONNECTORS AND SPLICES
A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,

and class for application and service indicated; listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and use.

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

1. Hubbell Power Systems, Inc.

2. ILSCO.
3. Thomas & Betts Corporation; A Member of the ABB Group.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A. Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4
AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8
AWG and larger.
B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS

A. Service Entrance: Type XHHW-2, single conductors in raceway.

B. Exposed Feeders: Type XHHW-2, single conductors in raceway.

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2,
single conductors in raceway.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2,
single conductors in raceway.

E. Feeders in Cable Tray: Metal-clad cable, Type MC.

F. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in
raceway.

G. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

H. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type XHHW-2, single conductors in raceway.

l. Whips to Individual Light Fixtures, no greater than 6 feet in length: Metal-clad cable, Type MC.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
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3.4

3.5

3.6

3.7

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping.”

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

A

A

SUMMARY

Section includes grounding and bonding systems and equipment.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1

2.2

2.3

A.

B.

A.

B.

A.

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with UL 467 for grounding and bonding materials and equipment.

CONDUCTORS

Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless
otherwise required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches wide and 1/16 inch thick.

Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

SOk wh -~

~

CONNECTORS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.
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B.

C.

D.

24

A

Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 5/8 by 96 inches.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

3.3

A.

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

Underground Grounding Conductors: Install bare tinned-copper conductor, No.2/0 AWG
minimum.

1. Bury at least 24 inches below grade.
Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Welded connectors.

GROUNDING AT THE SERVICE

Equipment grounding conductors and grounding electrode conductors shall be connected to the
ground bus. Install a main bonding jumper between the neutral and ground buses.

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.

abhwbh=
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3.4

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from grounding
bus in the switchgear, switchboard, or distribution panel to equipment grounding bar
terminal on busway.

i

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers,
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct
and connected metallic piping.

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.

Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate
insulated equipment grounding conductor in addition to grounding conductor installed with
branch-circuit conductors.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96
when interconnecting with lightning protection system. Bond electrical power system ground
directly to lightning protection system grounding conductor at closest point to electrical service
grounding electrode. Use bonding conductor sized same as system grounding electrode
conductor, and install in conduit.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless
otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if any.
2. For grounding electrode system, install at least three rods spaced at least one-rod length

and at most two-rod lengths from each other and located at least the same distance from
other grounding electrodes, and connect to the service grounding electrode conductor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection

is required, use a bolted clamp.

Grounding and Bonding for Piping:
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3.5

Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from
building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one
of the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

FIELD QUALITY CONTROL

Perform tests and inspections. Inspect physical and mechanical condition. Verify tightness of
accessible, bolted, electrical connections with a calibrated torque wrench according to
manufacturer's written instructions.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
1.2 PERFORMANCE REQUIREMENTS

A. Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

B. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

1.3 ACTION SUBMITTALS

A. Product Data: For steel slotted support systems.

1.4 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.5 QUALITY ASSURANCE

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

B.  Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

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

a. Cooper B-Line, Inc.; a division of Cooper Industries.

b. ERICO International Corporation.

c. Thomas & Betts Corporation, A Member of the ABB Group.

2. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4,

3. Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

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

1) Hilti, Inc.
2) ITW Ramset/Red Head; lllinois Tool Works, Inc.
3) Simpson Strong-Tie Co., Inc.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

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

1) Cooper B-Line, Inc.; a division of Cooper Industries.
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2) Hilti, Inc.
3) ITW Ramset/Red Head; lllinois Tool Works, Inc.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4, Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

D.

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slottedsupport
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above
suspended ceilings and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC
may be supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits. Minimum
static design load used for strength determination shall be weight of supported components plus
200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
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3.3

3.4

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4, To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inches thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than
4 inches thick.

6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

7. To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated
metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 033053 "Miscellaneous Cast-in-Place
Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

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

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

HANGERS AND SUPPORTS 260529 - 4 Project Nos.: 221202
FOR ELECTRICAL SYSTEMS August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY
ISSUED FOR BID

3.5 PAINTING
A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.
B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

A

B.

A

SUMMARY
Section Includes:

Metal conduits, tubing, and fittings.

Nonmetal conduits, tubing, and fittings.

Metal wireways and auxiliary gutters.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.

a0~

Related Requirements:

1. Section 270528 "Pathways for Communications Systems" for conduits, wireways, surface
pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and handholes
serving communications systems.

2. Section 280528 "Pathways for Electronic Safety and Security" for conduits, surface
pathways, innerduct, boxes, and faceplate adapters serving electronic safety and
security.

ACTION SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS
A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.
B.  GRC: Comply with ANSI C80.1 and UL 6.
C. IMC: Comply with ANSI C80.6 and UL 1242.
D. EMT: Comply with ANSI C80.3 and UL 797.
E. FMC: Comply with UL 1; zinc-coated steel.
F. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
RACEWAYS AND BOXES FOR 260533 - 1 Project Nos.: 221202

ELECTRICAL SYSTEMS August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

2.2

23

24

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
Fittings for EMT:

a. Material: Die cast.
b. Type: Setscrew.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions where installed, and including flexible external bonding jumper.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.
NONMETALLIC CONDUITS, TUBING, AND FITTINGS

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.

Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.

METAL WIREWAYS AND AUXILIARY GUTTERS

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

BOXES, ENCLOSURES, AND CABINETS

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

Metal Floor Boxes:
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2.5

Material: Cast metal or sheet metal.

Type: Fully adjustable.

Shape: Rectangular.

Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

i

Nonmetallic Floor Boxes: Nonadjustable, round.

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMAFB 1 and UL 1773,
galvanized, cast iron with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep.
Gangable boxes are allowed.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge
cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic.

3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
Cabinets:

—_

NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

ook wh

HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and identified as
defined in NFPA 70, for intended location and application.
2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a

qualified testing agency, and marked for intended location and application.
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B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a
combination of the two.

1.
2.
3

Standard: Comply with SCTE 77.

Configuration: Designed for flush burial with open bottom unless otherwise indicated.
Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure and handhole location.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC.".

Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts
for secure, fixed installation in enclosure wall.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

PON=

5.

Exposed Conduit: GRC.

Concealed Conduit, Aboveground: IMC.

Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated.

1.
2.
3

No

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the
following:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

C. Mechanical rooms.

d. Gymnasiums.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

Damp or Wet Locations: IMC.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic in
institutional and commercial kitchens and damp or wet locations.

C. Minimum Raceway Size: 3/4-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.
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3.2

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. EMT: Use setscrew, cast-metal fittings. Comply with NEMA FB 2.10.

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

INSTALLATION
Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

Support conduit within 12 inchesof enclosures to which attached.
Raceways Embedded in Slabs:
1. Run conduit larger than 1-inch trade size, parallel or at right angles to main

reinforcement. Where at right angles to reinforcement, place conduit close to slab
support. Secure raceways to reinforcement at maximum 10-foot intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Arrange raceways to keep a minimum of 1 inch of concrete cover in all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for

each specific location.
Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
in an enclosure.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.
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3.3

J.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces.

Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of

flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise

transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC in damp or wet locations not subject to severe physical damage.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to bottom of
box unless otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between the box and cover plate or the supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

INSTALLATION OF UNDERGROUND CONDUIT

Direct-Buried Conduit:
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3.4

3.5

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in
nominal diameter.

2. Install backfill as specified in Section 312000 "Earth Moving."

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and complete backfilling
with normal compaction as specified in Section 312000 "Earth Moving."

4, Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete for a minimum of 12 inches on each
side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where
conduits penetrate building foundations, extend steel conduit horizontally a
minimum of 60 inches from edge of foundation or equipment base. Install insulated
grounding bushings on terminations at equipment.

5. Underground Warning Tape: Comply with requirements in Section 260553 "Identification
for Electrical Systems."
INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

Install handholes with bottom below frost line.

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to
be used, and seal around penetrations after fittings are installed.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply

with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."
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3.6 FIRESTOPPING
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping.”
3.7 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Time switches.
2. Photoelectric switches.
3. Indoor occupancy and switchbox-mounted occupancy sensors.
B. Related Requirements:
1. Section 262726 "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors,

and manual light switches.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data

PART 2 - PRODUCTS

2.1 TIME SWITCHES

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

1. Intermatic, Inc.
2. NSi Industries LLC.
3. Tyco Electronics.

B. Electromechanical-Dial Time Switches: Comply with UL 917.

LIGHTING CONTROL DEVICES 260923 - 1 Project Nos.: 221202
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1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Contact Rating: 30-A inductive or resistive, 240-V ac.

3. Circuitry: Allows connection of a photoelectric relay as a substitute for the on-off function
of a program.

4, Eight-Day Program: Uniquely programmable for each weekday and holidays.

5. Skip-a-day mode.

6. Wound-spring reserve carryover mechanism to keep time during power failures, minimum
of 16 hours.

OUTDOOR PHOTOELECTRIC SWITCHES

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

1. Intermatic, Inc.
2. NSi Industries LLC.
3. Tyco Electronics.

Description: Solid state, with SPST dry contacts rated for 1800 VA, to operate connected load,
complying with UL 773.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Light-Level Monitoring Range: 1.5 to 10 fc, with an adjustment for turn-on and turn-off
levels within that range.
3. Time Delay: Thirty-second minimum, to prevent false operation.

4. Lightning Arrester: Air-gap type.
5. Mounting: Twist lock complying with NEMA C136.10, with base.

INDOOR OCCUPANCY SENSORS

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

1. Hubbell Building Automation, Inc.
2. Sensor Switch, Inc.
3. Watt Stopper.

General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy
sensors with a separate power pack.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Operation: Unless otherwise indicated, turn lights on when coverage area is occupied,
and turn them off when unoccupied; with a time delay for turning lights off, adjustable
over a minimum range of 1 to 15 minutes.

3. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
Sensor is powered from the power pack.
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4. Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A
tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2
power source, as defined by NFPA 70.

5. Mounting:
a. Sensor: Suitable for mounting in any position on a standard outlet box.
b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical
enclosure.
C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.
6. Indicator: Digital display, to show when motion is detected during testing and normal
operation of sensor.
7. Bypass Switch: Override the "on" function in case of sensor failure.

8. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected
lighting level is present.

Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and
either ultrasonic or microphonic detection methods. The particular technology or combination of
technologies that control on-off functions is selectable in the field by operating controls on unit.

1. Sensitivity Adjustment: Separate for each sensing technology.
Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of a
human body that presents a target of not less than 36 sq. in., and detect a person of
average size and weight moving not less than 12 inches in either a horizontal or a vertical
manner at an approximate speed of 12 inches/s.

3. Detection Coverage (Small Room): Detect occupancy anywhere within a circular area of
500 sq. ft. when mounted on a 96-inch-high ceiling.
4. Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of

2500 sq. ft. when mounted on a 96-inch-high ceiling.

LIGHTING CONTACTORS

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

1. Eaton Corporation.
2. General Electric Company.
3. Square D.

Description: Electrically operated and electrically held, combination-type lighting contactors with
nonfused disconnect, complying with NEMA ICS 2 and UL 508.

1. Current Rating for Switching: Listing or rating consistent with type of load served,
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or
less total harmonic distortion of normal load current).

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the
point of installation.

3. Enclosure: Comply with NEMA 250.

4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type
specified for the enclosure.
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A.

B.

C.

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG.
Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical
Power Conductors and Cables."

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than
No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

PART 3 - EXECUTION

3.1

A.

C.

D.

m

3.2

A.

B.

INSTALLATION

Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions.
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set
time delay to suit Owner's operations.

Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration, unless contactors are installed in an enclosure with factory-installed vibration
isolators.

Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch.

Identify components and power and control wiring according to Section 260553 "Identification
for Electrical Systems."
FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate lighting control devices and
perform tests and inspections.

Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Operational Test: After installing time switches and sensors, and after electrical circuitry
has been energized, start units to confirm proper unit operation.
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2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
C. Lighting control devices will be considered defective if they do not pass tests and inspections.
D. Prepare test and inspection reports.

END OF SECTION 260923

LIGHTING CONTROL DEVICES 260923 - 5 Project Nos.: 221202
August 02, 2023



SECURITY SCIENCES INSTITUTE RENOVATION

LINCOLN UNIVERSITY

ISSUED FOR BID

SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1

A

1.2

1.4

1.5

SUMMARY
Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

DEFINITIONS
MCCB: Molded-case circuit breaker.

SPD: Surge protective device.

ACTION SUBMITTALS
Product Data: For each type of panelboard.
Shop Drawings: For each panelboard and related equipment.

Include dimensioned plans, elevations, sections, and details.

Detail enclosure types including mounting and anchorage, environmental protection,
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

Include evidence of NRTL listing for series rating of installed devices.

Include evidence of NRTL listing for SPD as installed in panelboard.

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

Include wiring diagrams for power, signal, and control wiring.

Key interlock scheme drawing and sequence of operations.

N —

No ok w

©

INFORMATIONAL SUBMITTALS

Panelboard schedules for installation in panelboards.

CLOSEOUT SUBMITTALS

Operation and maintenance data.
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1.6

A.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in
materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A

B.

o

F.

G.

MANUFACTURERS

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

1. Eaton Electrical Sector; Eaton Corporation.

2. General Electric Company; GE Energy Management - Electrical Distribution.
3. Siemens Energy.

4, Square D; by Schneider Electric.

Source Limitations: Obtain all panelboards from single source from single manufacturer.

PANELBOARDS COMMON REQUIREMENTS

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NEMA PB 1.
Comply with NFPA 70.
Enclosures: Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b Outdoor Locations: NEMA 250, Type 3R.
C. Kitchen Areas: NEMA 250, Type 4X, stainless steel.
d Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

2. Height: 84 inches maximum.

3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and
shall have no exposed hardware.

Incoming Mains Location: Convertible between top and bottom.

Phase, Neutral, and Ground Buses: Hard-drawn copper, 98 percent conductivity.
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2.5

Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in
the panelboard.

3. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar
for each pole in the panelboard.

4, Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

5. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate

at same end of bus as incoming lugs or main device.
NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having
jurisdiction for use as service equipment with one or more main service disconnecting and
overcurrent protective devices. Panelboards shall have meter enclosures, wiring, connections,
and other provisions for utility metering. Coordinate with utility company for exact requirements.

Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and
necessary appurtenances required for future installation of devices.

Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or
remote upstream overcurrent protective devices and labeled by an NRTL. Include label or
manual with size and type of allowable upstream and branch devices listed and labeled by an
NRTL for series-connected short-circuit rating.

PERFORMANCE REQUIREMENTS

Surge Suppression: Factory installed as an integral part of indicated panelboards, complying
with UL 1449 SPD Type 2.

POWER PANELBOARDS

Panelboards: NEMA PB 1, distribution type.

Mains: Circuit breaker or lugs only.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Plug-in circuit breakers where individual positive-locking device requires mechanical release for
removal.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Plug-in circuit breakers where individual positive-locking device requires mechanical release for
removal.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

Mains: Circuit breaker or lugs only.
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2.6

2.7

Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing
adjacent units.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
MCCB: Comply with UL 489, with series-connected rating to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:
a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
C. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.
3. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less
than NEMA FU 1, RK-5.
4, GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).
5. Subfeed Circuit Breakers: Vertically mounted.
6. MCCB Features and Accessories:
a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
C. UL listed for reverse connection without restrictive line or load ratings.
d Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.
e. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and HID lighting circuits.

f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

g. Shunt Trip: 24-V trip coil energized from separate circuit, set to trip at 75 percent
of rated voltage.

h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in

on or off position.
i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.
IDENTIFICATION

Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,
and number of poles shall be located on the interior of the panelboard door.

Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC
rating.

Circuit Directory: Directory card inside panelboard door, mounted in metal frame with
transparent protective cover.
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2.8

A.

ACCESSORY COMPONENTS AND FEATURES

Portable Test Set: For testing functions of solid-state trip devices without removing from
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1.

B. Install panelboards and accessories according to NEMA PB 1.1.

C. Mount top of trim 90 inches above finished floor unless otherwise indicated.

D. Mount panelboard cabinet plumb and rigid without distortion of box.

E. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back
box.

F. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.

G. Make grounding connections and bond neutral for services and separately derived systems to
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars,
and connections to separate ground bars.

H. Install filler plates in unused spaces.

l. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs
complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room
designations. Obtain approval before installing. Handwritten directories are not acceptable.
Install directory inside panelboard door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Install warning signs complying with requirements in Section 260553 "ldentification for Electrical
Systems" identifying source of remote circuit.
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3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Acceptance Testing Preparation:
1. Test continuity of each circuit.
C. Tests and Inspections:
1. Perform each visual and mechanical inspection and electrical test for low-voltage air

circuit breakers stated in NETA Acceptance Testing Specification. Certify compliance
with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

D. Panelboards will be considered defective if they do not pass tests and inspections.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Straight-blade convenience receptacles.
2. GFCI receptacles.
3. Toggle switches.
4, Wall plates.
1.2 DEFINITIONS

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

Cooper: Copper Wiring Devices; Division of Cooper Industries, Inc.
Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.

Leviton: Leviton Mfg. Company, Inc.

Pass & Seymour: Pass& Seymour/Legrand.

POMD=

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

B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

C. Samples: One for each type of device and wall plate specified, in each color specified.

1.4 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
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PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS
A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
B. Comply with NFPA 70.
C. Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:
1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section.
D. Devices for Owner-Furnished Equipment:
1. Receptacles: Match plug configurations.
E. Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.
2.2 STRAIGHT-BLADE RECEPTACLES
A. Tamper-Resistant Duplex Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
2.3 GFCI RECEPTACLES
A. General Description:
1. 125V, 20 A, straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A,
and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer
provides proper GFCI protection.
B. Tamper-Resistant, Duplex GFCI Convenience Receptacles:
1. GFCI, Tamper-Resistant and Weather-Resistant Convenience Receptacles: 125V, 20 A;
comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and UL 943
Class A.
24 TOGGLE SWITCHES
A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
B. Switches, 120/277 V, 20 A:
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1. Description: Single Pole, Two Pole, Three Way, and Four Way as indicated on drawings.
C. Pilot-Light Switches, 120/277 V, 20 A:
1. Description: Single pole, with LED-lighted handle, illuminated when switch is off.

D. Key-Operated Switches, 120/277 V, 20 A:

1. Description: Single pole, with factory-supplied key in lieu of switch handle.
25 WALL PLATES
A. Single and combination types shall match corresponding wiring devices.
1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Spaces other than Kitchens: Smooth, high-impact thermoplastic.
3. Material for Kitchens: Stainless steel.
4, Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and

labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant thermoplastic with lockable cover.

26 FINISHES
A. Device Color:

1. Wiring Devices Connected to Normal Power System in other than Kitchens: Light Almond
unless otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Normal Power System in Kitchens: Black unless otherwise
indicated or required by NFPA 70 or device listing.

3. Wiring Devices Connected to Emergency Power System: Red.

4. Isolated-Ground Receptacles: As specified above, with orange triangle on face.

B. Wall Plate Color: For plastic covers, match device color.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

B. Coordination with Other Trades:
1. Protect installed devices and their boxes. Do not place wall finish materials over device

boxes and do not cut holes for boxes with routers that are guided by riding against
outside of boxes.
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2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

4, Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
C. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.

5. Use side wiring with binding-head screw terminals. Wrap solid conductor tightly

clockwise, two-thirds to three-fourths of the way around terminal screw. Do not use
backstab wiring.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.

7 When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

E. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

F. Dimmers:

1. Install dimmers within terms of their listing.

2. Verify that dimmers used for fan-speed control are listed for that application.

3 Install unshared neutral conductors on line and load side of dimmers according to
manufacturers' device listing conditions in the written instructions.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.
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H. GFCI Receptacles: Install non-feed-through-type GFCI receptacles where protection of
downstream receptacles is not required.

3.2 FIELD QUALITY CONTROL
A. Test Instruments: Use instruments that comply with UL 1436.
B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or

illuminated digital-display indicators of measurement.
C. Perform the following tests and inspections:

1. Tests for Convenience Receptacles:

a. Line Voltage: Acceptable range is 105 to 132 V.

b. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is
unacceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.
GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
Using the test plug, verify that the device and its outlet box are securely mounted.
Tests shall be diagnostic, indicating damaged conductors, high resistance at the
circuit breaker, poor connections, inadequate fault current path, defective devices,
or similar problems. Correct circuit conditions, remove malfunctioning units and
replace with new ones, and retest as specified above.

~0 a0

D. Wiring device will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 265119 - LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Interior solid-state luminaires that use LED technology.
2. Lighting fixture supports.
B. Related Requirements:

1. Section 260923"Lighting Control Devices" for automatic control of lighting, including time
switches, photoelectric relays, occupancy sensors, and multipole lighting relays and
contactors.

1.2 DEFINITIONS
A. CCT: Correlated color temperature.
B. CRI: Color Rendering Index.
C. Fixture: See "Luminaire."
D. IP: International Protection or Ingress Protection Rating.
E. LED: Light-emitting diode.
F. Lumen: Measured output of lamp and luminaire, or both.
G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product, arranged by designation.
B. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.
14 INFORMATIONAL SUBMITTALS
A. Product Certificates: For each type of luminaire.
B. Sample warranty.
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1.5

A.

1.6

A

B.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.

Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Subject to compliance with requirements, available manufacturers offering products that may be
incorporated into the Work include, but are not limited to the following:
1. Cooper Lighting.
2. Columbia Lighting; Hubbell Lighting Incorporated.
3. H. E. Williams, Inc.
4. Lithonia Lighting; Acuity Brands Lighting, Inc.
B. Source Limitations: Obtain each type of light fixture and associated supports from single source
from single manufacturer.
2.2 LUMINAIRE REQUIREMENTS
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
B. Recessed Fixtures: Comply with NEMA LE 4.
C. CRI of minimum 80. CCT of 3500 K.
D. Rated lamp life of 50,000 hours.
E. Lamps dimmable from 100 percent to 0 percent of maximum light output.
F. Internal driver.
G. Replaceable lamps and drivers.
H. Nominal Operating Voltage: 120-277 V ac.
1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
l. Housings:
LED INTERIOR LIGHTING 265119-2 Project Nos.: 221202
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1. Extruded-aluminum housing and heat sink.
2. Clear powder-coat finish.

Lumen Output: No less than 95 percent and no more than 100 percent of lumen output of basis
of design fixtures.

Power Consumption (watts): No more than 105 percent of power consumption of basis of
design fixtures.

DOWNLIGHT

Aperture: 6 inch.

Universal mounting bracket.

Integral junction box with conduit fittings.

2'x4’ TROFFER
Acrylic flat panel lens.

Integral junction box with conduit fittings.

HIGH BAY

Acrylic flat panel lens.

MATERIALS
Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

Diffusers, and Globes:

1. Prismatic acrylic, diffuse acrylic, or clear, UV-stabilized acrylic as scheduled.
2. Acrylic: One hundred percent virgin acrylic plastic, with high resistance to yellowing and
other changes due to aging, exposure to heat, and UV radiation.
3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
Housings:
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1. Extruded-aluminum housing and heat sink.

2. Clear powder-coat finish.

METAL FINISHES

Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
and are assembled or installed to minimize contrast.

LUMINAIRE SUPPORT COMPONENTS

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
channel and angle iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish
same as luminaire.

Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with NECA 1.
B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
C. Install lamps in each luminaire.
D. Supports: Sized and rated for luminaire weight.
E. Flush-Mounted Luminaire Support: Secured to outlet box.
F. Wall-Mounted Luminaire Support:
1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.
G. Ceiling-Mounted Luminaire Support:
1. Ceiling mount with four-point pendant mount with 5/32-inch-diameter aircraft cable
supports adjustable to 120 inches in length.
2. Ceiling mount with hook mount.
LED INTERIOR LIGHTING 265119 - 4 Project Nos.: 221202
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B.

C.

Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with
approved outlet box and accessories that hold stem and provide damping of luminaire
oscillations. Support outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire
support for suspension for each unit length of luminaire chassis, including one at each
end.

4, Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods

to building structure.
Ceiling-Grid-Mounted Luminaires:
1. Secure to any required outlet box.
2. Secure luminaire using approved fasteners in a minimum of four locations, spaced near

corners of luminaire.

Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" for wiring connections.

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "ldentification for Electrical Systems."

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.
2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.

Verify transfer from normal power to battery power and retransfer to normal.
Luminaire will be considered defective if it does not pass operation tests and inspections.

Prepare test and inspection reports.

END OF SECTION 265119
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Emergency lighting units.
2. Exit signs.
3. Luminaire supports.
1.2 DEFINITIONS
A. CCT: Correlated color temperature.
B. CRI: Color Rendering Index.
C. Emergency Lighting Unit: A lighting unit with integral or remote emergency battery powered
supply and the means for controlling and charging the battery and unit operation.
D. Fixture: See "Luminaire" Paragraph.
E. Lumen: Measured output of lamp and luminaire, or both.
F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of emergency lighting unit, exit sign, and emergency lighting
support, arranged by designation.
B. Shop Drawings: For nonstandard or custom luminaires.
1. Include plans, elevations, sections, and mounting and attachment details.
Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.
3. Include diagrams for power, signal, and control wiring.
1.4 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, coordinated
with each other, using input from installers of the items involved:
EMERGENCY AND EXIT 265213 - 1 Project Nos.: 221202
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1.5

A

1.6

A

B.

Product Certificates: For each type of luminaire.

Sample Warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.

1. Warranty Period: Two year(s) from date of Substantial Completion.

Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in which
manufacturer of battery-powered emergency lighting unit agrees to repair or replace
components of rechargeable batteries that fail in materials or workmanship within specified
warranty period.

PART 2 - PRODUCTS

21

A

B.

2.2

A.

B.

C.

D.

MANUFACTURERS

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

Cooper Lighting.
Dual-Lite.

1.

2.

3. Hubbell Industrial Lighting; Hubbell Incorporated.
4, Lithonia Lighting; Acuity Brands Lighting, Inc.

Source Limitations: Obtain each type of light fixture and associated supports from single source
from single manufacturer.
GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and batteries to
comply with UL 924.

Comply with NFPA 70 and NFPA 101.

Comply with NEMA LE 4 for recessed luminaires.

EMERGENCY AND EXIT 265213 - 2 Project Nos.: 221202
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E. Comply with UL 1598 for recessed luminaires.

F. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory
mounted within luminaire body and compatible with ballast.

1.

Emergency Connection: Operate one lamp(s) continuously at an output of 1100 lumens
each upon loss of normal power. Connect unswitched circuit to battery-inverter unit and
switched circuit to fixture ballast.

Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to
80 percent of nominal voltage or below. Lamp automatically disconnects from battery
when voltage approaches deep-discharge level. When normal voltage is restored, relay
disconnects lamps from battery, and battery is automatically recharged and floated on
charger.

Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

a. Ambient Temperature: Less than 0 deg F or exceeding 100 deg F, with an average
value exceeding 95 deg F over a 24-hour period.

b. Ambient Storage Temperature: Not less than minus 4 deg F and not exceeding
140 deg F.

C. Humidity: More than 95 percent (condensing).

Test Push-Button and Indicator Light: Visible and accessible without opening fixture or
entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.
b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle

charge; bright glow indicates charging at end of discharge cycle.

Battery: Sealed, maintenance-free, lead-acid type.

Charger: Fully automatic, solid-state, constant-current type with sealed power transfer
relay.

Integral Self-Test: Factory-installed electronic device automatically initiates code-required
test of unit emergency operation at required intervals. Test failure is annunciated by an
integral audible alarm and a flashing red LED.

G. External Type: Self-contained, modular, battery-inverter unit, suitable for powering one or more
lamps, remote mounted from luminaire.

1.

Emergency Connection: Operate one incandescent lamp continuously. Connect
unswitched circuit to battery-inverter unit and switched circuit to luminaire.

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to
80 percent of nominal voltage or below. Lamp automatically disconnects from battery
when voltage approaches deep-discharge level. When normal voltage is restored, relay
disconnects lamps from battery, and battery is automatically recharged and floated on
charger.

3. Nightlight Connection: Operate lamp in a remote fixture continuously when indicated for
such operation on plan.

4, Battery: Sealed, maintenance-free, lead-acid type.

5. Charger: Fully automatic, solid-state, constant-current type.

6. Housing: NEMA 250, Type 1 enclosure listed for installation inside, on top of, or remote
from luminaire. Remote assembly shall be located no less than half the distance
recommended by the emergency power unit manufacturer, whichever is less.
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7. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and
demonstrates unit operability.

8. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge;
bright glow indicates charging at end of discharge cycle.

9. Integral Self-Test: Factory-installed electronic device automatically initiates code-required

test of unit emergency operation at required intervals. Test failure is annunciated by an
integral audible alarm and a flashing red LED.

23 EMERGENCY LIGHTING
A. General Requirements for Emergency Lighting Units: Self-contained units.
B. Emergency Luminaires:
1. Emergency Luminaires: as indicated on Drawings, with the following additional features:
a. Operating at nominal voltage of 120 V ac.
b. Internal emergency power unit.
C. Rated for installation in damp locations, and for sealed and gasketed fixtures in
wet locations.
C. Emergency Lighting Unit:
1. Emergency Lighting Unit: as indicated on Drawings.
2. Operating at nominal voltage of 6 V dc.
3. Wall with universal junction box adaptor.
4, UV stable thermoplastic housing, rated for damp locations.
5. One lamp head.
6. External emergency power unit.
24 EXIT SIGNS
A. Internally Lighted Signs:
1. Operating at nominal voltage of 120 V ac.
2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life.
3. Self-Powered Exit Signs (Battery Type): Internal emergency power unit.
25 MATERIALS
A. Metal Parts:
1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.
B. Doors, Frames, and Other Internal Access:
1. Smooth operating, free of light leakage under operating conditions.
2. Designed to permit relamping without use of tools.
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2.7

C.

D.

E.

A.

A.

3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling
accidentally during relamping and when secured in operating position.

Diffusers and Globes:

1. Clear, UV-stabilized acrylic.

2. Acrylic: 100 percent virgin acrylic plastic, with high resistance to yellowing and other
changes due to aging, exposure to heat, and UV radiation.

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

Housings:

1. Extruded aluminum housing.

2. Clear anodized finish.

Conduit: Electrical metallic tubing, minimum 3/4 inch in diameter.

METAL FINISHES

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

LUMINAIRE SUPPORT COMPONENTS

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
channel and angle iron supports and nonmetallic channel and angle supports.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with NECA 1.
B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
C. Install lamps in each luminaire.
D. Supports:

1. Sized and rated for luminaire and emergency power unit weight.

2. Able to maintain luminaire position when testing emergency power unit.

3 Provide support for luminaire and emergency power unit without causing deflection of
ceiling or wall.

4, Luminaire-mounting devices shall be capable of supporting a horizontal force of 100
percent of luminaire and emergency power unit weight and vertical force of 400 percent
of fixture weight.
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3.2

B.

C.

Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
2. Do not attach fixtures directly to gypsum board.

Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers. Support with
approved outlet box and accessories that hold stem and provide damping of fixture
oscillations. Support outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire
support for suspension for each unit length of fixture chassis, including one at each end.
4, Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods

to building structure.

Ceiling Grid Mounted Luminaires:

1. Secure to any required outlet box.

2. Secure emergency power unit using approved fasteners in a minimum of four locations,
spaced near corners of emergency power unit.

Identify system components, wiring, cabling, and terminals. Comply with requirements for

identification specified in Section 260553 "ldentification for Electrical Systems."

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

Luminaire will be considered defective if it does not pass operation tests and inspections.

Prepare test and inspection reports.

END OF SECTION 265213
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