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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be reused or recycled.

Related Requirements:

1. Division 01 Section "Summary" for restrictions on the use of the premises, Owner-
occupancy requirements, and phasing requirements.

2. Division 01 Section "Execution" for cutting and patching procedures.

DEFINITIONS

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

Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage, and deliver to Owner as directed.

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

Existing to Remain: Existing items of construction that are not to be permanently removed and

that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

PREINSTALLATION MEETINGS

Pre-demolition Conference: Conduct conference at Project Site.
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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.

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.

1.6 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For refrigerant recovery technician.

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

C.  Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure Owner's on-site operations are uninterrupted.

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

Use of elevator and stairs.

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

kv

D. Inventory: Submit a list of items to be removed and salvaged and deliver to Owner prior to start
of demolition.

E. Pre-demolition Photographs or Video: Submit before Work begins.

F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was performed according to EPA regulations. Include name and address of technician

and date refrigerant was recovered.

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

H.  Engineered Sharing Design: Signed and sealed drawings and calculations showing temporary
sharing required.

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

B.  Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility
licensed to accept hazardous wastes.
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1.8 QUALITY ASSURANCE
A.  Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.
1.9 FIELD CONDITIONS

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

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

l. Before selective demolition, Owner will remove the following items:
a. Loose furniture and equipment.
b. Educational and administrative supplies and materials
c. Stored materials.

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

D.  Hazardous Materials: It is expected that hazardous materials will be abated by the abatement

contractor.

1. Hazardous materials will be removed by the Owner’s abatement contractor before start of
the phased demolition Work.

2. Care should be taken during demolition in the event Asbestos Containing Building

Materials (ACBM) is found that was not accessible during recent 3 Year Re-Inspections
to include: VAT/VCT mastic under tile, unit ventilators, ACBM pipe fittings above
ceilings/behind walls, in closets and in boiler rooms. Intrusive or destructive
investigative techniques were not performed at the Site to access and to observe
inaccessible or concealed areas that may contain suspect ACBM that were hidden or
obstructed from normal view.

3. In accordance with federal and state regulations, the materials may be present in the
inaccessible area(s) listed above must be assumed as ACBM until access is provided and
by additional sampling and laboratory analysis of such materials. If suspect ACBM is
found, WORK WILL STOP IMMEDIATELY and the Owner will be notified who will
contact the AHERA Designated Person for direction.

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

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

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

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials so as not to void existing warranties.
Existing warranties include but not limited to the following:

1. Existing roof warranties
a. Garland Corporation for modified bitumen roofing.
b. Sika Corporation for white urethane coated roofing and ductwork.

Notify warrantor on completion of selective demolition, and obtain documentation verifying
that existing system has been inspected and warranty remains in effect. Submit documentation
at Project closeout.

Notice: All roofing penetrations shall be the responsibility of the Roofing Prime Contractor.
All prime contractors shall be responsible for coordinating with the Roofing Prime Contractor
for roof system penetrations.

PART 2 - PRODUCTS

2.1

A.

B.

PEFORMANCE 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/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1

A.

C.

E.

EXAMINATION

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

Review record documents of existing construction provided by Owner. Owner does not
guarantee that existing conditions are same as those indicated in record documents.

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

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

Perform an engineering survey of condition of building to determine whether removing any
element might result in structural deficiency or unplanned collapse of any portion of structure or
adjacent structures during selective building demolition operations.
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1. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

2. Steel Tendons: Locate tensioned steel tendons and include recommendations for de-
tensioning.

Survey of Existing Conditions: Record existing conditions by use of preconstruction
photographs or preconstruction videotapes.

1. Comply with requirements specified in Division 01 Section "Photographic
Documentation."
2. Inventory and record the condition of items to be removed and salvaged. Provide

photographs or video of conditions that might be misconstrued as damage caused by
salvage operations.

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

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

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

1. Comply with requirements for existing services/systems interruptions specified in
Division 01 Section "Summary."

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

1. School District will arrange to shut off indicated services/systems when requested by
Contractor.

2. Arrange to shut off indicated utilities with utility companies.

3. 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.

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated 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.

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.
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g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material.
Refrigerant: Remove refrigerant from mechanical equipment to be selectively demolished
according to 40 CFR 82 and regulations of authorities having jurisdiction.
PREPARATION
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.

1. Comply with requirements for access and protection specified in Division 01 Section
"Temporary Facilities and Controls."

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

L. 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.

4. Cover and protect furniture, furnishings, and equipment that have not been removed.

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling

specified in Division 01 Section "Temporary Facilities and Controls."

Temporary Shoring: 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.

2. Submit signed and sealed sharing design drawings and calculations.

SELECTIVE DEMOLITION, GENERAL

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

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

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

remain.

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

4. Do not use cutting torches until work area is cleared of flammable materials. At

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

5. Maintain adequate ventilation when using cutting torches.

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

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

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

9. Dispose of demolished items and materials promptly. Comply with requirements in

Division 01 Section "Construction Waste Management and Disposal."
Removed and Salvaged Items:

Clean salvaged items.

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

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

Al o e

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.

D=

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

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

cuts.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, then remove masonry between saw cuts.
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Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, 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. See Division 07, for
new roofing requirements.

DISPOSAL OF DEMOLISHED MATERIALS

General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or
otherwise indicated to remain Owner's property, remove demolished materials from Project
site and legally dispose of them in an EPA-approved landfill.

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.

4. Comply with requirements specified in Division 01 Section "Construction Waste

Management and Disposal.”
Burning: Do not burn demolished materials.

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

CLEANING

Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 024119
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SECTION 042200 - CONCRETE UNIT MASONRY

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Concrete masonry units.

Mortar and grout.

Steel reinforcing bars.

Masonry joint reinforcement.

Ties and anchors.

Miscellaneous masonry accessories.

A e

Related Sections:

1. Division 07 Section "Sheet Metal Flashing and Trim" for exposed sheet metal flashing
and for furnishing manufactured reglets installed in masonry joints.

DEFINITIONS

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

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

INFORMATIONAL SUBMITTALS
Material Certificates: For each type and size of the following:
1. Masonry units.
a. Include material test reports substantiating compliance with requirements.

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

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

Reinforcing bars.

Joint reinforcement.

Anchors, ties, and metal accessories.

Nk
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B.  Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.

1.5 QUALITY ASSURANCE

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

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

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

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 pre-blended, dry mortar mix in moisture-resistant containers designed for use with
dispensing silos. Store pre-blended, dry mortar mix in delivery containers on elevated
platforms, under cover, and 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 PROJECT 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 (600 mm) down both sides of walls and hold cover
securely in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
three days after building masonry walls or columns.
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Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

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

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

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

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

splashing mortar and dirt onto completed masonry.

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
ACI 530.1/ASCE 6/TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40
deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than 7
days after completing cleaning.

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

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A.

B.

MASONRY UNITS, GENERAL

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

Fire-Resistance Ratings: Where indicated, provide units that comply with requirements for fire-
resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent
masonry thickness, or by other means, as acceptable to authorities having jurisdiction.

CONCRETE MASONRY UNITS

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

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

Interior CMUs: ASTM C 90.

1. Density Classification: Light weight unless otherwise indicated.
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2. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.

3. Exposed Faces: Provide color and texture matching the range represented by Architect's
sample.
a. Premium grade face for all exposed and painted CMU locations. Block filler will

be required to fill any voids or pot marks found in exposed CMU prior to Paint
application. Contactor shall notify Architect prior to painting for wall inspections.
CONCRETE AND MASONRY LINTELS
General: Provide one of the following:
Concrete Lintels: ASTM C 1623, matching CMUs in color, texture, and density classification;
and with reinforcing bars indicated. Provide lintels with net-area compressive strength not less
than CMUs.
Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels
before handling and installing. Temporarily support built-in-place lintels until cured.
MORTAR AND GROUT MATERIALS
Portland Cement: ASTM C 150, Type I or I, except Type Il may be used for cold-weather
construction. Provide natural color or white cement as required to produce mortar color
indicated.

Hydrated Lime: ASTM C 207, Type S.

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

Aggregate for Mortar: ASTM C 144.

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

2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing
the No. 16 (1.18-mm) sieve.

Aggregate for Grout: ASTM C 404.

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60
(Grade 420).

Masonry Joint Reinforcement, General: ASTM A 951/A 951M.
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Interior Walls: Hot-dip galvanized, carbon steel.

Exterior Walls: Stainless steel.

Wire Size for Side Rods: 0.187-inch (4.76-mm) diameter.

Wire Size for Cross Rods: 0.187-inch (4.76-mm) diameter.

Wire Size for Veneer Ties: 0.187-inch (4.76-mm) diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

Nk L=

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

TIES AND ANCHORS

Materials: Provide ties and anchors specified in this article that are made from materials that

comply with the following unless otherwise indicated.

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M,; with
ASTM A 153/A 153M, Class B-2 coating.

2. Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc
coating.

3. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel,
with ASTM A 153/A 153M, Class B coating.

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

Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.

1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached
to tie section; formed from 0.109-inch- (2.78-mm-) thick, stainless-steel sheet.

a. 0.108-inch- (2.74-mm-) thick, galvanized sheet may be used at interior walls
unless otherwise indicated.

2. Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of
masonry face, made from 0.25-inch- (6.35-mm-)diameter, stainless-steel wire. Mill-
galvanized wire may be used at interior walls unless otherwise indicated.

3. Corrugated Metal Ties: Metal strips not less than 7/8 inch (22 mm) wide with
corrugations having a wavelength of 0.3 to 0.5 inch (7.6 to 12.7 mm) and an amplitude of
0.06 to 0.10 inch (1.5 to 2.5 mm) made from 0.109-inch- (2.78-mm-) thick, stainless-steel
sheet with dovetail tabs for inserting into dovetail slots in concrete and sized to extend to
within 1 inch (25 mm) of masonry face.

a. 01.08-inch- (2.74-mm-) thick, galvanized sheet may be used at interior walls
unless otherwise indicated.

Rigid Anchors: Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm)
thick by 24 inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins
unless otherwise indicated bent to configuration indicated.
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1. Corrosion Protection: Epoxy coating 0.020 inch (0.51 mm) thick

EMBEDDED FLASHING MATERIALS

Flexible Flashing: Use one of the following unless otherwise indicated:

1. Copper-Laminated Flashing: 5-o0z./sq. ft. (1.5-kg/sq. m) copper sheet bonded between 2
layers of glass-fiber or polymer cloth. Use only where flashing is fully concealed in
masonry.

a. Products: Subject to compliance with requirements, provide one of the following:
1) York Manufacturing, Inc.; Multi-Flash 500.
2) STS Coatings; Gorilla Flash.
3)  Building Materials West Co.; Evacu-Splice.

Application: Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.

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

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

flashing with a drip edge. Drip edge shall be Type 304 stainless steel (26 gauge).

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

5. Solder for Copper: ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead.

6. Elastomeric Sealant: ASTM C 920, chemically curing silicone sealant; of type, grade,
class, and use classifications required to seal joints in sheet metal flashing and trim and
remain watertight.

7. All corner and end dams are required to be pre-manufactured.

8. Lap and fold all joints with non-asphaltic sealant.

Adhesives, Primers, and Seam Tapes for Flashings: Subject to compliance with manufacturer’s
recommendations, provide polyether sealant (York Manufacturing, Inc. UniverSeal US-100 or
approved equal) installed in accordance with Flashing manufacturer's installation instructions
for bonding flashing sheets to each other and to substrates.

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Pre-molded filler strips complying with ASTM D 1056, Grade 2Al;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene,
urethane or PVC.

Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying
with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287,
Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in
masonry wall; size and configuration as indicated.
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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 portland cement-lime mortar.

For reinforced masonry, use portland cement-lime 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.

A S

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

Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the
following types of mortar for applications stated unless another type is indicated or needed to
provide required compressive strength of masonry.

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

For reinforced masonry, use Type S

For mortar parge coats, use Type S or Type N.

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

5. For interior non-load-bearing partitions, Type N.

el

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for
specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa).

3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured according to
ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

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

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.
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2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.
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.

3.2 INSTALLATION, GENERAL

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

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

C.  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,
un-chipped 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.

33 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12
mm) or minus 1/4 inch (6 mm).

2. For location of elements in plan do not vary from that indicated by more than plus or
minus 1/2 inch (12 mm).

3. For location of elements in elevation do not vary from that indicated by more than plus or
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

B.  Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) 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 (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6
m), or 1/2 inch (12 mm) maximum.

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) 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 (3
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in
3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4

inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.
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Joints:

L. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch
(3 mm), with a maximum thickness limited to 1/2 inch (12 mm).

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more

than 1/8 inch (3 mm).

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8
inch (9 mm) or minus 1/4 inch (6 mm).

4, For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm).

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 bond
pattern indicated on Drawings; do not use units with less than nominal 4-inch (100-mm)
horizontal face dimensions at corners or jambs.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 4-inches (100-mm). Bond and interlock each course of each wythe at corners. Do not use
units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by racking back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive

mortar 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.

Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels,
posts, and similar items unless otherwise indicated.

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

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

of CMUs solidly around plastic tubes of anchors and push tubes down into grout to
provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube. Space
anchors 48 inches (1200 mm) o.c. unless otherwise indicated.
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3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate,
or metal. Fill joint with mortar after dead-load deflection of structure above approaches
final position.

4. At fire-rated partitions, treat joint between top of partition and underside of structure
above to comply with Division 07 Section "Fire-Resistive Joint Systems."

MORTAR BEDDING AND JOINTING
Lay hollow CMUs as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.

3. With webs fully bedded in mortar in grouted masonry, including starting course on
footings.

4. With entire units, including areas under cells, fully bedded in mortar at starting course on

footings where cells are not grouted.

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

Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and
similar holes.

1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear
water.
2. Allow cleaned surfaces to dry before setting.

3. Wet joint surfaces thoroughly before applying mortar.

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

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

MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8

inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a
minimum of 6 inches (150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.

2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and
parapet walls.

3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings
and extending 12 inches (305 mm) beyond openingsin addition to continuous
reinforcement.

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
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Provide continuity at wall intersections by using prefabricated T-shaped units.
Provide continuity at corners by using prefabricated L-shaped units.

Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns,
offsets, column fireproofing, pipe enclosures, and other special conditions.

ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or
concrete to comply with the following:

1. Provide an open space not less than 1 inch (25 mm) wide between masonry and structural
steel or concrete unless otherwise indicated. Keep open space free of mortar and other
rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36
inches (915 mm) o.c. horizontally.

CONTROL AND EXPANSION JOINTS
General: Install control and expansion joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-

plane wall or partition movement.

Form control joints in concrete masonry using one of the following methods:

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

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

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

4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is

complete for application of sealant.

LINTELS
Provide concrete or masonry lintels where shown and where openings of more than 12 inches
(305 mm) for brick-size units and 24 inches (610 mm) for block-size units are shown without

structural steel or other supporting lintels.

Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

FLASHING

General: Install embedded flashing in masonry at lintels, ledges, other obstructions to
downward flow of water in wall, and where indicated.
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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 air space behind veneer,
and up face of sheathing at least 6 inches (200 mm) above top of mortar netting; with
upper edge tucked under building paper or building wrap, lapping at least 4 inches (100
mm).

3. At lintels, extend flashing a minimum of 6 inches (150 mm) into masonry at each end.
At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up not less than 2
inches (50 mm) to form end dams.

4. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2
inches (38 mm) or as recommended by flashing manufacturer, and seal lap with
elastomeric sealant complying with requirements in Division 07 Section "Joint Sealants"
for application indicated.

5. Install metal drip edges and sealant stops with ribbed sheet metal flashing by interlocking
hemmed edges to form hooked seam. Seal seam with elastomeric sealant complying with
requirements in Division 07 Section "Joint Sealants" for application indicated.

6. Install metal drip edges beneath metal flashing and flexible flashing at exterior face of
wall. Stop flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere
flexible flashing to top of metal drip edge.

7. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible
flashing to top of metal flashing termination.

8. Cut flexible flashing off flush with face of wall after masonry wall construction is
completed.

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

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

REINFORCED UNIT MASONRY INSTALLATION

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

1. Construct formwork to provide shape, line, and dimensions of completed masonry as
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace,
tie, and support forms to maintain position and shape during construction and curing of
reinforced masonry.
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2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and other loads that may be placed on them during
construction.

Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

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

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.
2. Limit height of vertical grout pours to not more than 60 inches (1520 mm)

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 un-cleaned for

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

3. Protect adjacent stone and non-masonry 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 concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to
type of stain on exposed surfaces.

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.
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B.  Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.

2. Mix masonry waste with at least two parts of specified fill material for each part of
masonry waste. Fill material is specified in Division 31 Section "Earth Moving."

3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

C.  Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 042200
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Structural steel.
2. Grout.

Related Sections:

1. Division 01 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

2. Division 05 Section "Steel Decking" for field installation of shear connectors through
deck.

3. Division 05 Section "Metal Fabrications" for steel lintels and shelf angles not attached to

structural-steel frame miscellaneous steel fabrications and other metal items not defined
as structural steel.
4. Division 09 section “Painting” - surface-preparation and priming requirements.

DEFINITIONS

Structural Steel: Elements of structural-steel frame, as classified by AISC 303, "Code of
Standard Practice for Steel Buildings and Bridges."

Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or
along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and
their connections.

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

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

Protected Zone: Structural members or portions of structural members indicated as "Protected
Zone" on Drawings. Connections of structural and nonstructural elements to protected zones
are limited.
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E. Demand Critical Welds: Those welds, the failure of which would result in significant
degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are
indicated as "Demand Critical” or "Seismic Critical" on Drawings.

1.4 PERFORMANCE REQUIREMENTS

A.  Moment Connections: See design drawings.

1.5 ACTION SUBMITTALS
A.  Shop Drawings: Show fabrication of structural-steel components.

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

2. Include embedment drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.

Identify pre-tensioned and slip-critical high-strength bolted connections.

Identify members and connections of the seismic-load-resisting system.

Indicate locations and dimensions of protected zones.

Identify demand critical welds.

For structural-steel connections indicated to comply with design loads, include structural

design data signed and sealed by the qualified professional engineer licensed in the state

of the project responsible for their preparation.

PN

B.  Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):
Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded
joint qualified by testing, including the following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.
1.6 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For qualified Installer and fabricator

B.  Welding certificates.

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

D.  Product Test Reports: For the following:

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

Shop primers.
Non-shrink non-metallic grout.

el
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QUALITY ASSURANCE

Fabricator Qualifications: A qualified steel fabricator that follows the standard practices of the
AISC Quality Certification Program and specifications but does not have to be an AISC
certified shop.

Installer Qualifications: A qualified installer who complies with installation requirements of the
AISC specifications but does not have to be an AISC certified installer.

Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P1
or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting
Applicators."

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

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

Comply with applicable provisions of the following specifications and documents:

1. AISC 303.

2. AISC 341 and AISC 341sl.

3. AISC 360.

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

Conform to AISC specifications.

DELIVERY, STORAGE, AND HANDLING

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

1. Do not store materials on structure in a manner that might cause distortion, damage, or
overload to members or supporting structures. Repair or replace damaged materials or

structures as directed.

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

1. Fasteners may be repackaged provided the testing and inspecting agency observes
repackaging and seals containers.

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

3. Comply with manufacturers' written recommendations for cleaning and lubricating

ASTM F 1852 fasteners and for retesting fasteners after lubrication.
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COORDINATION

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

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

PART 2 - PRODUCTS

2.1

2.2

A.

A.

B.

STRUCTURAL-STEEL MATERIALS

W-Shapes: ASTM A 992/A 992M

Channels, Angles, M, S-Shapes: ASTM A 36/A 36M;
Plate and Bar: ASTM A36

Cold formed Hollow Structural Sections: ASTM A500, Grade C Structural Tubing
a. Finish: Primered except where indicated Galvanized

Steel Pipe: ASTM A500, Grade C
a. Finish: Primered except where indicated Galvanized

Corrosion-Resisting Structural-Steel Shapes, Plates, and Bars: ASTM A 588/A 588M,
Grade 50 (345).

Corrosion-Resisting Cold-Formed Hollow Structural Sections:  ASTM A 847/A 847M,
structural tubing.

Welding Electrodes: Comply with AWS requirements

BOLTS, CONNECTORS, AND ANCHORS

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

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

Zinc-Coated High Strength Bolts, Nuts and Washers ASTM A325, Type 1, heavy-hex steel
structural bolts: ASTM A563, Grade DH heavy hex carbon steel nuts; and ASTM F436, Type 1,
hardened carbon steel washers.

1. Finish: Mechanically Deposited Zinc Finish
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Tension-Control, High Strength Bolt-Nut-Washer Assemblies: ASTM F1852, Type 1, heavy
hex head assemblies consisting of steel structural bolts with splined ends, heavy hex carbon
steel nuts and hardened carbon steel washers.

1. Finish: Mechanically Deposited Zinc Finish

Un-headed Anchor rods: ASTM F 1554, Grade 36
Configuration: Hooked

Nuts: ASTM A536 hex carbon steel

Plate Washers: ASTM A 36, carbon steel

Washers ASTM F436, Type 1, hardened carbon steel
Finish: Hot-dip Zinc coating ASTM A 153 Class C.

SNh W=

Headed Anchor Rods:  ASTM F 1554, Grade 36

Nuts: ASTM A 563, hex carbon steel

Plate Washers: ASTM A36 carbon steel

Washers: ASTM F 436, Type 1, hardened carbon steel
Finish: Hot-dip zinc coating, ASTM A153 Class C

el

Threaded Rods: ASTM A 36 Grade 50
1. Nuts: ASTM A 563, hex carbon steel
2. Washers: ASTM F 436, Type 1, hardened carbon steel
3. Finish: Hot-dip zinc coating, ASTM A153 Class C
Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030

Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.

PRIMER

Primer: Comply with Division 09 Section “Painting”.

GROUT

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

FABRICATION

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

1. Camber structural-steel members where indicated.
2. Fabricate beams with rolling camber up.
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3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain
markings until structural steel has been erected.

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

Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations.

hd

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

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

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

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

Welded Door Frames: Build up welded door frames attached to structural steel. Weld exposed
joints continuously and grind smooth. Plug-weld fixed steel bar stops to frames. Secure
removable stops to frames with countersunk machine screws, uniformly spaced not more than
10 inches (250 mm) o.c. unless otherwise indicated.

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

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

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

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

SHOP CONNECTIONS

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

1. Joint Type: Snug tightened

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

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

SHOP PRIMING

Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches (50 mm).
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2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

Painting: Prepare steel and apply a one-coat, non-asphaltic primer complying with SSPC-
PS Guide 7.00, "Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting
Systems," to provide a dry film thickness of not less than 1.5 mils (0.038 mm).

GALVANIZING

Hot-dip Galvanized Finish: Apply Zinc coating by the hot-dip galvanizing process to structural
steel according ASTM A 123/ A123M

1. Fill vent and drain holes that will be exposed in the finished work unless they will
function as\ Weep holes, by plugging with Zinc solder and filing off smooth.

2. Galvanize lintels and shelf angles attached to structural frame and located in exterior
walls

SOURCE QUALITY CONTROL

The Contractor- Erector will engage and independent testing and inspecting agency to perform
shop tests inspections and reports and correct deficiencies in the work

1. Bolted Connections: Shop-bolted connections will be inspected and tested according to
RDSC’s “Specification for Structural Joints Using ASTM A325 or A490 Bolts”
2. Welded connections: In addition to visual inspection, shop welded connections will be

tested and inspected in accordance with AWS D1.1/D1.1M and the following testing
agency’s options:

a. Liquid Penetration Inspection — ASTM E 165

b. Magnetic Particle Inspection — ASTM E 709

c. Ultrasonic Inspection — ASTM E164

d. Radiographic Inspection — ASTM E 94

In addition to visual inspection, shop welded shear connectors will be tested and inspected
according to the requirements of AWS D1.1/D1.1M for stud welding and as follows:

1. Bend tests will be performed if visual inspections reveal either a les-than-continuous 360-
degree flash or welding repairs to any shear connector.
3. Tests will be conducted on additional shear connectors if weld fracture occurs on shear

connectors Already tested, according to the requirements in AWS D1.1/D1.1M

Testing Agency: The General Contractor will engage a qualified testing agency to perform field
tests and inspections.
1. Provide testing agency with access to places where structural-steel work is being
fabricated or produced to perform tests and inspections.
a. Bolted Connections: Field-bolted connections will be inspected and tested according
to RDSC’s “Specification for Structural Joints Using ASTM A325 or A490 Bolts”
b. Welded connections: In addition to visual inspection, shop welded connections will
be tested and inspected in accordance with AWS D1.1/D1.1M.
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PART 3 - EXECUTION

3.1

A.

3.2

33

EXAMINATION
Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and
locations of anchor rods, bearing plates, and other embedments for compliance with

requirements.

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other
embedments showing dimensions, locations, angles, and elevations.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

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

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

ERECTION

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

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

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

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

Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for
Steel Buildings and Bridges."

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

1. Level and plumb individual members of structure.

STRUCTURAL STEEL FRAMING 051200 - 8



25113.00

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

E. Splice members only where indicated.

F. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut
sections within smoothness limits in AWS D1.1/D1.1M.

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

34 FIELD CONNECTIONS

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

1. Joint Type: Snug tightened

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

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

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.

3. Assemble and weld built-up sections by methods that will maintain true alignment of
axes without exceeding tolerances in AISC's "Code of Standard Practice for Steel
Buildings and Bridges" for mill material.

3.5 REPAIRS AND PROTECTION

A.  Touchup Painting: Cleaning and touchup painting are specified in Division 09 painting
Sections.

END OF SECTION 051200
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Steel framing and supports for mechanical and electrical equipment.

2. Steel framing and supports for applications where framing and supports are not specified
in other Sections.

3. Miscellaneous steel trim including steel angle corner guards.

4. Loose bearing and leveling plates for applications where they are not specified in other
Sections.

Products furnished, but not installed, under this Section:
1. Loose steel lintels.
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated

to be cast into concrete or built into unit masonry.

Related Sections:

1. Division 03 Section "Cast-in-Place Concrete" for installing anchor bolts, steel pipe
sleeves, slotted-channel inserts, wedge-type inserts, and other items cast into concrete.
2. Division 05 Section "Structural Steel Framing."

PERFORMANCE REQUIREMENTS

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes acting on exterior metal fabrications by preventing buckling, opening of joints,

overstressing of components, failure of connections, and other detrimental effects.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

ACTION SUBMITTALS

Product Data: For the following:

1. Nonslip aggregates and nonslip-aggregate surface finishes.
2. Paint products.
3. Grout.
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B.  Shop Drawings: Show fabrication and installation details for metal fabrications.

1. Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items.

C.  Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer licensed in the state of the project responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For qualified professional engineer.

B.  Welding certificates.

1.6 QUALITY ASSURANCE

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

B.  Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
3. AWS D1,3/D1.3M, “Structural Welding code — Sheet Steel”
4. AWS D1.6, "Structural Welding Code - Stainless Steel."

1.7 PROJECT CONDITIONS

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

1.8 COORDINATION

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

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

METAL FABRICATIONS 055000 - 2



25113.00

PART 2 - PRODUCTS

2.1

A.

2.2
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METALS, GENERAL

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

FERROUS METALS

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

Cold formed Steel tubing: ASTM A 500

Hot formed Steel tubing: ASTM A501

Steel Pipe: ASTM A 53, schedule 40 unless otherwise indicated

Gray Iron Castings: ASTM A 48, Class 30

Malleable Iron Castings: ASTM A47, Grade 32510

Cast-in-Place anchors- safety factor of 4 tested as per ASTM E448

a. threaded or Wedge type; galvanized ferrous castings either ASTM A47 malleable
iron of ASTMA 27 cast steel provide bolts, washers and shims hot —dip galvanized
per ASTM A153

A S e

FASTENERS

General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941
(ASTM F 1941M), Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class
required.

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M,
Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where
indicated, flat washers.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts,
ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where
indicated, flat washers; Alloy Group 1 (Al).

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

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying
with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or
studs not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c. Provide with
temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply
with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.
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MISCELLANEOUS MATERIALS

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

Epoxy Zinc-Rich Primer: Complying with Sherwin Williams: MarcroPoxy 646 intermediate
and Acrolon 218 finish.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

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

FABRICATION, GENERAL

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

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

exposed surfaces.

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

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

Weld corners and seams continuously to comply with the following:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

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

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

Fabricate seams and other connections that will be exposed to weather in a manner to exclude
water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.
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Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring

devices to secure metal fabrications rigidly in place and to support indicated loads.

1. Where units are indicated to be cast into concrete or built into masonry, equip with
integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a
minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches
(200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise
indicated.

MISCELLANEOUS FRAMING AND SUPPORTS

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

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

1. Furnish inserts for units installed after concrete is placed.

Galvanize miscellaneous framing and supports where indicated.

Prime miscellaneous framing and supports with primer specified in Division 09 where
indicated.

MISCELLANEOUS STEEL TRIM

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

field splices where possible.

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

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

Prime exterior miscellaneous steel trim with zinc-rich primer.

LOOSE BEARING AND LEVELING PLATES

Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.

Galvanize plates.

Prime plates with primer specified in Division 09

METAL FABRICATIONS 055000 - 5



2.9

A.

B.

C.

2.10

A.

B.

C.

2.11

A.

B.

25113.00

LOOSE STEEL LINTELS

Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and
recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for
each opening unless otherwise indicated. Weld adjoining members together to form a single
unit where indicated.

Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span
but not less than 8 inches (200 mm) unless otherwise indicated.

Galvanize loose steel lintels located in exterior walls unless noted on design drawings.

FINISHES, GENERAL

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

Finish metal fabrications after assembly.

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

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION, GENERAL

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

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

Field Welding: Comply with the following requirements:
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1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

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

Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and
other connectors.

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

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with
grout, concrete, masonry, wood, or dissimilar metals with the following:
INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.

Anchor supports for operable partitions securely to and rigidly brace from building structure.

INSTALLING BEARING AND LEVELING PLATES

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

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

1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not
exposed to moisture; use nonshrink, nonmetallic grout in exposed locations unless
otherwise indicated.

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

ADJUSTING AND CLEANING

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

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

Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Division 09 painting Sections.
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C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 055000
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SECTION 055213 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:
1. Steel pipe and tube railings.

Related Sections:
l. Section 051200 “Structural Steel Framing” for anchoring railings.
2. Section 061000 "Rough Carpentry" for wood blocking for anchoring railings.

PERFORMANCE REQUIREMENTS

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

1. Handrails and Top Rails of Guards:

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

2. Infill of Guards:

a. Concentrated load of 50 Ibf (0.22 kN) applied horizontally on an area of 1 sq. ft.
(0.093 sq. m).
b. Infill load and other loads need not be assumed to act concurrently.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental effects.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.
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1.4 ACTION SUBMITTALS

A.  Product Data: For the following:

L. Manufacturer's product lines of mechanically connected railings.
2. Railing brackets.
3. Grout, anchoring cement, and paint products.
B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
C. Samples for Initial Selection: For products involving selection of color, texture, or

design, including mechanical finishes on stainless steel.

D.  Submit final structural calculations sealed and signed by a qualified registered Professional
Engineer licensed in the state of the project depicting final installed pipe and tube railing
assembly.

1.5 INFORMATIONAL SUBMITTALS

A.  Welding certificates.

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

C.  Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, according to ASTM E 894 and ASTM E 935.
1.6 QUALITY ASSURANCE

A.  Source Limitations: Obtain each type of railing from single source from single manufacturer.

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

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

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.6, "Structural Welding Code - Stainless Steel."

1.7 PROJECT CONDITIONS

A.  Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.
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COORDINATION AND SCHEDULING

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

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

Schedule installation so wall attachments are made only to completed walls. Do not support
railings temporarily by any means that do not satisfy structural performance requirements.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

B.

C.
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A.

B.

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails unless otherwise indicated.

STEEL AND IRON

Tubing: ASTM A 500 (cold formed).

Pipe: ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless
another grade and weight are required by structural loads.

1. Provide galvanized finish for exterior installations and where indicated.

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

FASTENERS
General: Provide the following:

1. Hot-Dip Galvanized Railings: Hot-dip zinc-coated steel fasteners complying with
ASTM A 153/A 153M or ASTM F 2329 for zinc coating.

Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and
class required to produce connections suitable for anchoring railings to other types of
construction indicated and capable of withstanding design loads.
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Fasteners for Interconnecting Railing Components:

1. Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless otherwise indicated.
2. Provide concealed fasteners for interconnecting railing components and for attaching

them to other work, unless exposed fasteners are unavoidable or are the standard
fastening method for railings indicated.

3. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise
indicated.

Post-Installed Anchors: Torque-controlled expansion anchors capable of sustaining, without
failure, a load equal to six times the load imposed when installed in unit masonry and four times
the load imposed when installed in concrete, as determined by testing according to
ASTM E 488, conducted by a qualified independent testing agency.

1. Material for Interior Locations: Carbon-steel components zinc-plated to comply with
ASTM B 633 or ASTMF 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise
indicated.

2. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 1
(A1) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594
(ASTM F 836M).

MISCELLANEOUS MATERIALS

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

Etching Cleaner for Galvanized Metal: Sherwin Williams: Clean N Etch.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting."

Shop Primer for Galvanized Steel: Water based galvanized metal primer complying with
Sherwin Williams Pro-Cryl Universal Primer.

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

FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.
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B.  Assemble railings in the shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly
mark units for reassembly and coordinated installation. Use connections that maintain
structural value of joined pieces.

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

D.  Form work true to line and level with accurate angles and surfaces.

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

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
G.  Connections: Fabricate railings with welded connections unless otherwise indicated.

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

1. 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 flux immediately.
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness
shows after finishing and welded surface matches contours of adjoining surfaces.
L. Form changes in direction as follows:

1. By inserting prefabricated elbow fittings of radius indicated.

J. Bend members in jigs to produce uniform curvature for each configuration required; maintain
cross section of member throughout entire bend without buckling, twisting, cracking, or
otherwise deforming exposed surfaces of components.

K.  Close exposed ends of railing members with prefabricated end fittings.

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

M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings,
and anchors to interconnect railing members to other work unless otherwise indicated.

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers, or other means to transfer loads through wall finishes to structural
supports and prevent bracket or fitting rotation and crushing of substrate.

N.  Provide inserts and other anchorage devices for connecting railings to concrete or masonry

work. Fabricate anchorage devices capable of withstanding loads imposed by railings.
Coordinate anchorage devices with supporting structure.
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For railing posts set in concrete, provide galvanized steel sleeves not less than 6 inches (150
mm) long with inside dimensions not less than 1/2 inch (13 mm) greater than outside
dimensions of post, with metal plate forming bottom closure.

Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of
open-sided floors and platforms. Fabricate to dimensions and details indicated.

FINISHES, GENERAL

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: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

Provide exposed fasteners with finish matching appearance, including color and texture, of
railings.

STEEL AND IRON FINISHES
Galvanized Railings:

Hot-dip galvanize exterior steel and iron railings, including hardware, after fabrication.
Comply with ASTM A 123/A 123M for hot-dip galvanized railings.

Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.

Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

5. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to
remain as weep holes, by plugging with zinc solder and filing off smooth.

PO

For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and
other ferrous components.

Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings
of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.

Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise
indicated. Comply with requirements in SSPC-PA 1, "Paint Application Specification No. 1:
Shop, Field, and Maintenance Painting of Steel," for shop painting. Primer need not be applied
to surfaces to be embedded in concrete or masonry.

1. Do not apply primer to galvanized surfaces.
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Shop-Painted Finish: Comply with Section 099113 "Exterior Painting.” and Section 099123
“Interior Painting.”

L. Color: As selected by Architect from manufacturer's full range.

EXAMINATION

Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify
that locations of concealed reinforcements have been clearly marked for Installer. Locate
reinforcements and mark locations if not already done.

INSTALLATION, GENERAL

Fit exposed connections together to form tight, hairline joints.

Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in
location, alignment, and elevation; measured from established lines and levels and free of rack.

I. Do not weld, cut, or abrade surfaces of railing components that have been coated or
finished after fabrication and that are intended for field connection by mechanical or
other means without further cutting or fitting.

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).

3. Align rails so variations from level for horizontal members and variations from parallel
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5
mm in 3 m).

Adjust railings before anchoring to ensure matching alignment at abutting joints.

Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads to in-place construction.

RAILING CONNECTIONS

Welded Connections: Use fully welded joints for permanently connecting railing components.
Comply with requirements for welded connections in "Fabrication" Article whether welding is
performed in the shop or in the field.

Expansion Joints: Install expansion joints at locations indicated but not farther apart than
required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2
inches (50 mm) beyond joint on either side, fasten internal sleeve securely to one side, and
locate joint within 6 inches (150 mm) of post.

ANCHORING POSTS

Use metal sleeves preset and anchored into concrete for installing posts. After posts have been
inserted into sleeves, fill annular space between post and sleeve with non-shrink, nonmetallic
grout, mixed and placed to comply with anchoring material manufacturer's written instructions.
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Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring
material.

Leave anchorage joint exposed with 1/8-inch (3-mm) buildup, sloped away from post.

ATTACHING RAILINGS

Attach railings to wall with wall brackets, except where end flanges are used. Provide brackets
with 1-1/2-inch (38-mm) clearance from inside face of handrail and finished wall surface.
Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.

1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
2. Locate brackets as indicated or, if not indicated, at spacing required to support structural

loads.

Secure wall brackets and railing end flanges to building construction as follows:

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or
lag bolts.
ADJUSTING AND CLEANING

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

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.
Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

PROTECTION

Protect finishes of railings from damage during construction period with temporary protective

coverings approved by railing manufacturer. Remove protective coverings at time of
Substantial Completion.

END OF SECTION 055213
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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, Special and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1. Wood blocking, cants and nailers.
2. Wood furring and grounds.
3. Plywood backing panels.

1.3 DEFINITIONS

A. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater but less than 5
inches nominal (114 mm actual) in least dimension.

B.  Lumber grading agencies, and the abbreviations used to reference them, include the following:
1. NeLMA: Northeastern Lumber Manufacturers' Association.
2. NLGA: National Lumber Grades Authority.
3. SPIB: The Southern Pine Inspection Bureau.
4. WCLIB: West Coast Lumber Inspection Bureau.
5. WWPA: Western Wood Products Association.

1.4 ACTION SUBMITTALS

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

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

2. Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements. Include
physical properties of treated materials based on testing by a qualified independent
testing agency.

3. For fire-retardant treatments, include physical properties of treated lumber both before
and after exposure to elevated temperatures, based on testing by a qualified independent
testing agency according to ASTM D 5664.
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4, For products receiving a waterborne treatment, include statement that moisture content of
treated materials was reduced to levels specified before shipment to Project site.

5. Include copies of warranties from chemical treatment manufacturers for each type of
treatment.

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.

QUALITY ASSURANCE

Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that
periodically performs inspections to verify that the material bearing the classification marking is
representative of the material tested.

DELIVERY, STORAGE, AND HANDLING

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

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, provide lumber that complies with the applicable rules of any rules-writing agency
certified by the ALSC Board of Review. Provide lumber graded 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. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for
moisture content specified. Where actual sizes are indicated, they are minimum dressed
sizes for dry lumber.

3. Provide dressed lumber, S4S, unless otherwise indicated.

Maximum Moisture Content of Lumber: 15 percent for 2-inch nominal (38-mm actual)
thickness or less, 19 percent for more than 2-inch nominal (38-mm actual) thickness unless
otherwise indicated.
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WOOD-PRESERVATIVE-TREATED LUMBER
Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC2 for interior
construction not in contact with the ground, Use Category UC3b for exterior construction not in

contact with the ground, and Use Category UC4a for items in contact with the ground.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no
arsenic or chromium. Do not use inorganic boron (SBX) for sill plates.

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 all rough carpentry unless otherwise indicated.

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, stripping, and similar concealed members in
contact with masonry or concrete.

3. Wood framing and furring attached directly to the interior of below-grade exterior
masonry or concrete walls.

4. Wood framing members that are less than 18 inches (460 mm) above the ground in
crawlspaces or unexcavated areas.

5. Wood floor plates that are installed over concrete slabs-on-grade.

FIRE-RETARDANT-TREATED MATERIALS

General: Where fire-retardant-treated materials are indicated, use materials complying with
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test
method indicated by a qualified testing agency.

Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame
spread index of 25 or less when tested according to ASTM E 84, and with no evidence of
significant progressive combustion when the test is extended an additional 20 minutes, and with
the flame front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at
any time during the test.

1. Use treatment that does not promote corrosion of metal fasteners.

2. Exterior Type: Treated materials shall comply with requirements specified above for
fire-retardant-treated lumber and plywood by pressure process after being subjected to
accelerated weathering according to ASTM D 2898. Use for exterior locations and where
indicated.

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where
exterior type is not indicated.

4. Design Value Adjustment Factors:  Treated lumber shall be tested according
ASTM D 5664 and design value adjustment factors shall be calculated according to
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ASTM D 6841. For enclosed roof framing, framing in attic spaces, and where high
temperature fire-retardant treatment is indicated, provide material with adjustment factors
of not less than 0.85 modulus of elasticity and 0.75 for extreme fiber in bending for
Project's climatological zone.

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry
plywood after treatment to a maximum moisture content of 15 percent.

D.  Identify fire-retardant-treated wood with appropriate classification marking of qualified testing
agency.

1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of
each piece or omit marking and provide certificates of treatment compliance issued by
testing agency.

E.  Application: Treat all rough carpentry unless otherwise indicated.
1. Framing for raised platforms.
2. Framing for stages.
3. Concealed blocking.
4. Roof construction.
5. Plywood backing panels.

2.4 MISCELLANEOUS LUMBER
A.  General: Provide miscellaneous lumber indicated and lumber for support or attachment of other

construction, including the following:

1. Blocking.
2. Nailers.
3. Cants.
4. Furring.
5. Grounds.
B.  For items of dimension lumber size, provide Construction or No. 2 grade lumber and any of the

following species:

1. Hem-fir (north); NLGA.
2. Mixed southern pine; SPIB.
3. Western woods; WCLIB or WWPA.
4, Eastern softwoods; NeLMA.
C.  For concealed boards, provide lumber with 15 percent maximum moisture content and any

of the following species and grades:
1. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or

WWPA.
2. Eastern softwoods; No. 2 Common grade; NeLMA.
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For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber
of any species may be used provided that it is cut and selected to eliminate defects that will
interfere with its attachment and purpose.

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

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

PLYWOOD BACKING PANELS

Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, in thickness indicated or, if
not indicated, not less than 3/4-inch (19-mm) nominal thickness.

FASTENERS

General: Provide fasteners of size and type indicated that 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 A 153/A 153M or of Type 304 stainless steel.

Nails, Brads, and Staples: ASTM F 1667.

Power-Driven Fasteners: NES NER-272.

Wood Screws: ASME B18.6.1.

Lag Bolts: ASME B18.2.1 (ASME B18.2.3.8M).

Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6);

with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

MISCELLANEOUS MATERIALS

Adhesives for Gluing Furring to Concrete or Masonry: Formulation complying with
ASTM D 3498 that is approved for use indicated by adhesive manufacturer.

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

3.1

A.

INSTALLATION, GENERAL

Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and
fitted. Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.
Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements for
attaching other construction.

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

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.

Do not splice structural members between supports unless otherwise indicated.

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 (406 mm) o.c.

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

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96
inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately
fitted to close furred spaces.

2. 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 (2438 mm) 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- (38-mm actual-) thickness.

3. Fire block concealed spaces between floor sleepers with same material as sleepers to
limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill space
below partitions.

4. Fire block concealed spaces behind combustible cornices and exterior trim at not more
than 20 feet (6 m) o.c.

Sort and select lumber so that natural characteristics will 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.

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

L. Use inorganic boron for items that are continuously protected from liquid water.
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2. Use copper naphthenate for items not continuously protected from liquid water.

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

1. NES NER-272 for power-driven fasteners.

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

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

J. 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.

3.2 WOOD GROUND, BLOCKING, AND NAILER INSTALLATION
A. Install where indicated and where required for screeding or 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.

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

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

D.  Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not
less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact
thickness of finish material. Remove temporary grounds when no longer required.

3.3 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 075050 - ROOF PATCHING AND REPAIRS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes:

1. Cutting and patching and repairing of existing Firestone TPO warranted roof areas as
indicated.
1.3 SUBMITTALS

A.  Product Data: Submit data on all products being used in patching and repairs of existing roof.
Submitted products must be compatible with existing roof materials.

B.  Method of Roof Patching and Repair: Outline of procedures for patching and repairing roof.

1.4 QUALIFICATIONS

A. Installer: Company specializing in performing Work of this section with minimum three years
documented experience.

1.5 ENVIRONMENTAL REQUIREMENTS

A. Do not cut and patch existing roofing membrane when weather conditions threaten the integrity
of the building contents or intended continued occupancy.

B.  Maintain continuous temporary protection prior to and during repair work to keep the building
weather tight.
1.6 SCHEDULING
A.  Schedule Work to coincide with commencement of installation of mechanical and electrical

equipment penetrating existing roofing materials.
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PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

C.

COMPONENTS

Roof Membrane: Same type material, thickness and color as existing roof materials.
Compatible with existing roof materials.

Insulation: Same type insulation material, thickness and R-value as existing insulation.

Flexible Flashings: As recommended by membrane manufacturer.

ACCESSORIES

Insulation Fasteners: Appropriate for purpose intended; length required for thickness of
material.

Seam and Lap Sealants: As recommended by roof manufacturer.

Metal Flashings: Minimum 0.032 inch thick aluminum, unless indicated otherwise.

PART 3 - EXECUTION

3.1

A.

32

A.

33

A.

B.

C.

D.

EXAMINATION

Verify that existing roof surface is clear and ready for work of this section.

PREPARATION

Sweep roof surface clean of loose matter and remove loose refuse and dispose of off site.

INSTALLATION

Install curbing and metal flashings as indicated on Drawings.

Cut, patch and repair existing warranted roof system in strict accordance with Warrantee
Manufacturer’s instructions using Roofer certified by existing Roof System manufacturer to
maintain warrantee.

Provide for surface drainage to existing drainage facilities.

Do not permit traffic over repaired roof surface.

END OF SECTION 075050
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Manufactured Products:
a. Manufactured through-wall flashing and counterflashing.
b. Manufactured reglets and counterflashing.

2. Formed Products:

Formed roof drainage sheet metal fabrications.
Formed low-slope roof sheet metal fabrications.
Formed steep-slope roof sheet metal fabrications.
Formed wall sheet metal fabrications.

Formed equipment support flashing.

Formed overhead-piping safety pans.

e a0 o

Related Sections:

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking.
2. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof
hatches, vents, and other manufactured roof accessory units.

PERFORMANCE REQUIREMENTS

General: Sheet metal flashing and trim assemblies as indicated shall withstand wind loads,
structural movement, thermally induced movement, and exposure to weather without failure due
to defective manufacture, fabrication, installation, or other defects in construction. Completed
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

Thermal Movements: Provide sheet metal flashing and trim that allows for thermal movements
from ambient and surface temperature changes.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

SHEET METAL FLASHING AND TRIM 076200 - 1
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QUALITY ASSURANCE

Fabricator Qualifications: Shop that employs skilled workers who custom fabricate sheet metal
flashing and trim similar to that required for this Project and whose products have a record of
successful in-service performance.

Sheet Metal Flashing and Trim Standard: Comply with SMACNA's "Architectural Sheet Metal
Manual" unless more stringent requirements are specified or shown on Drawings.

DELIVERY, STORAGE, AND HANDLING

Do not store sheet metal flashing and trim materials in contact with other materials that might
cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials
away from uncured concrete and masonry.

Protect strippable protective covering on sheet metal flashing and trim from exposure to
sunlight and high humidity, except to the extent necessary for the period of sheet metal flashing
and trim installation.

PART 2 - PRODUCTS

2.1

A.

B.

C.

SHEET METALS

General: Protect mechanical and other finishes on exposed surfaces from damage by applying a
strippable, temporary protective film before shipping.

Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for
finish required, with temper as required to suit forming operations and performance required.

1. Surface: Smooth, flat.
2. Color Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A42/A44, Class 1, 0.018
mm or thicker.
a. Color: As selected by Architect from full range of industry colors and color
densities.
b. Color Range: 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.

W

Color: As selected by Architect from manufacturer's full range.

4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester backer finish, consisting of prime coat and wash coat with a minimum total dry
film thickness of 0.5 mil (0.013 mm).

Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully
annealed.

1. Finish: 2D (dull, cold rolled).
2. Surface: Smooth, flat.
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MISCELLANEOUS MATERIALS

General: Provide materials and types of fasteners, solder, welding rods, protective coatings,
separators, sealants, and other miscellaneous items as required for complete sheet metal flashing
and trim installation and recommended by manufacturer of primary sheet metal or manufactured
item unless otherwise indicated.

Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners designed to withstand design loads and recommended by
manufacturer of primary sheet metal or manufactured item.

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or
factory-applied coating.
b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for
metal being fastened.
c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching

internal gutter width.

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.
Solder:

1. For Stainless Steel: ASTM B 32, Grade Sn60, with an acid flux of type recommended by
stainless-steel sheet manufacturer.

Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant
tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining
tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; low modulus; of type,
grade, class, and use classifications required to seal joints in sheet metal flashing and trim and
remain watertight.

Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.

Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted
joints.

Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.
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MANUFACTURED SHEET METAL FLASHING AND TRIM

Through-Wall Ribbed Sheet Metal Flashing: Manufacture through-wall sheet metal flashing for
embedment in masonry with ribs at 3-inch (75-mm) intervals along length of flashing to provide
an integral mortar bond. Manufacture through-wall flashing with interlocking counterflashing
on exterior face, of same metal as reglet.

1. Copper: 10 oz. (0.34 mm thick) minimum for fully concealed flashing; 16 oz. (0.55 mm
thick) elsewhere.

a. Products: Subject to compliance with requirements, provide one of the following:

9] Cheney Flashing Company; Cheney Flashing (Dovetail).

2) Cheney Flashing Company; Cheney Flashing (Sawtooth).

3)  Hohmann & Barnard, Inc.; STF Sawtooth Flashing.

4)  Keystone Flashing Company, Inc.; Keystone Three-Way Interlocking
Thruwall Flashing.

5) Sandell Manufacturing Company, Inc.; Pre-Formed Metal Flashing.

Reglets: Units of type, material, and profile indicated, formed to provide secure interlocking of
separate reglet and counterflashing pieces, and compatible with flashing indicated with
interlocking counterflashing on exterior face, of same metal as reglet.

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

Cheney Flashing Company.

Fry Reglet Corporation.

Heckmann Building Products Inc.

Hickman, W. P. Company.

Hohmann & Barnard, Inc.; STF Sawtooth Flashing.
Keystone Flashing Company, Inc.

National Sheet Metal Systems, Inc.

Sandell Manufacturing Company, Inc.

S o ao o

2. Material: Stainless steel, 0.019 inch (0.48 mm) thick , Aluminum, 0.024 inch (0.61 mm)
thick.

3. Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with
neoprene or other suitable weatherproofing washers, and with channel for sealant at top

edge.
4. Masonry Type: Provide with offset top flange for embedment in masonry mortar joint.
5. Accessories:
a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure

flexible flashing in reglet where clearance does not permit use of standard metal
counterflashing or where Drawings show reglet without metal counterflashing.

b. Counterflashing Wind-Restraint Clips: Provide clips to be installed before
counterflashing to prevent wind uplift of counterflashing lower edge.

6. Finish: Mill.
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FABRICATION, GENERAL

General: Custom fabricate sheet metal flashing and trim to comply with recommendations in
SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, geometry,
metal thickness, and other characteristics of item indicated. Fabricate items at the shop to
greatest extent possible.

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with
performance requirements, but not less than that specified for each application and metal.

2. Obtain field measurements for accurate fit before shop fabrication.

3. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool
marks and true to line and levels indicated, with exposed edges folded back to form
hems.

4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not

allowed on faces exposed to view.

Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to
a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and
within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

Sealed Joints: Form nonexpansion but movable joints in metal to accommodate elastomeric
sealant.

Expansion Provisions: Where lapped expansion provisions cannot be used, form expansion
joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl
sealant concealed within joints.

Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.

Fabricate cleats and attachment devices of sizes as recommended by SMACNA's "Architectural
Sheet Metal Manual" and by FMG Loss Prevention Data Sheet 1-49 for application, but not less
than thickness of metal being secured.

Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams,
and solder.

Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended

use. Rivet joints where necessary for strength.

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

Do not use graphite pencils to mark metal surfaces.
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2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Roof and Roof to Wall Transition Expansion-Joint Cover: Fabricate from the following
materials:

1. Aluminum: 0.050 inch (1.27 mm) thick.
2. Stainless Steel: 0.025 inch (0.64 mm) thick.

B.  Base Flashing: Fabricate from the following materials:

1. Aluminum: 0.040 inch (1.02 mm) thick.
2. Stainless Steel: 0.019 inch (0.48 mm)thick.

C.  Counterflashing: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.
2. Stainless Steel: 0.019 inch (0.48 mm)thick.

D.  Flashing Receivers: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.
2. Stainless Steel: 0.016 inch (0.40 mm) thick.

E.  Roof-Penetration Flashing: Fabricate from the following materials:
1. Stainless Steel: 0.019 inch (0.48 mm) thick.
F. Roof-Drain Flashing: Fabricate from the following materials:

1. Stainless Steel: 0.016 inch (0.40 mm) thick.

2.6 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS
A.  Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.
2. Stainless Steel: 0.016 inch (0.40 mm) thick.

B.  Valley Flashing: Fabricate from the following materials:
1. Stainless Steel: 0.019 inch (0.48 mm) thick.
C.  Drip Edges: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.
2. Stainless Steel: 0.016 inch (0.40 mm) thick.

D.  Eave, Rake, Ridge, and Hip Flashing: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.
2. Stainless Steel: 0.016 inch (0.40 mm) thick.
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Counterflashing: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.
2. Stainless Steel: 0.019 inch (0.48 mm) thick.

Flashing Receivers: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.
2. Stainless Steel: 0.016 inch (0.40 mm) thick.

Roof-Penetration Flashing: Fabricate from the following materials:

1. Stainless Steel: 0.019 inch (0.48 mm) thick.

WALL SHEET METAL FABRICATIONS

Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-)
long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, at shelf angles, and
where indicated. Fabricate discontinuous lintel, sill, and similar flashings to extend 6 inches
(150 mm) beyond each side of wall openings. Form with 2-inch- (50-mm-) high, end dams
where flashing is discontinuous. Fabricate from the following materials:

1. Stainless Steel: 0.016 inch (0.40 mm) thick.

MISCELLANEOUS SHEET METAL FABRICATIONS

Equipment Support Flashing: Fabricate from the following materials:
1. Stainless Steel: 0.019 inch (0.48 mm) thick.

Overhead-Piping Safety Pans: Fabricate from the following materials:

1. Stainless Steel: 0.025 inch (0.64 mm) thick.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions and other conditions affecting performance of the Work.

1. Verify compliance with requirements for installation tolerances of substrates.
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely
anchored.

For the record, prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.
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Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

General: Anchor sheet metal flashing and trim and other components of the Work securely in
place, with provisions for thermal and structural movement. Use fasteners, solder, welding
rods, protective coatings, separators, sealants, and other miscellaneous items as required to
complete sheet metal flashing and trim system.

1. Install sheet metal flashing and trim true to line and levels indicated. Provide uniform,
neat seams with minimum exposure of solder, welds, and sealant.
2. Install sheet metal flashing and trim to fit substrates and to result in watertight

performance. Verify shapes and dimensions of surfaces to be covered before fabricating
sheet metal.

3. Space cleats not more than 12 inches (300 mm) apart. Anchor each cleat with two
fasteners. Bend tabs over fasteners.

4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and
tool marks.

5. Install sealant tape where indicated.

6. Torch cutting of sheet metal flashing and trim is not permitted.

7. Do not use graphite pencils to mark metal surfaces.

Metal Protection: Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating or by other
permanent separation as recommended by SMACNA.

1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim
with bituminous coating where flashing and trim will contact wood, ferrous metal, or
cementitious construction.

Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600
mm) of corner or intersection. Where lapped expansion provisions cannot be used or would not
be sufficiently watertight, form expansion joints of intermeshing hooked flanges, not less than 1
inch (25 mm) deep, filled with sealant concealed within joints.

Fastener Sizes: Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4
inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws and metal decking
not less than recommended by fastener manufacturer to achieve maximum pull-out resistance .

Seal joints as shown and as required for watertight construction.

1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than
1 inch (25 mm) into sealant. Form joints to completely conceal sealant. When ambient
temperature at time of installation is moderate, between 40 and 70 deg F (4 and 21
deg C), set joint members for 50 percent movement each way. Adjust setting
proportionately for installation at higher ambient temperatures. Do not install sealant-
type joints at temperatures below 40 deg F (4 deg C).

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint
Sealants."
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Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges
of sheets to be soldered to a width of 1-1/2 inches (38 mm), except reduce pre-tinning where
pre-tinned surface would show in completed Work.

1. Do not solder aluminum sheet.

2. Do not use torches for soldering. Heat surfaces to receive solder and flow solder into
joint. Fill joint completely. Completely remove flux and spatter from exposed surfaces.

3. Stainless-Steel Soldering: Tin edges of uncoated sheets using solder recommended for

stainless steel and acid flux. Promptly remove acid flux residue from metal after tinning
and soldering. Comply with solder manufacturer's recommended methods for cleaning
and neutralization.

Rivets: Rivet joints in uncoated aluminum where indicated and where necessary for strength.

ROOF FLASHING INSTALLATION

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

Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations
in SMACNA's "Architectural Sheet Metal Manual" and as indicated. Interlock bottom edge of
roof edge flashing with continuous cleat anchored to substrate at staggered 3-inch (75-mm)
centers.

Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top
edge flared for elastomeric sealant, extending a minimum of 4 inches (100 mm) over base
flashing. Install stainless-steel draw band and tighten.

Counterflashing: Coordinate installation of counterflashing with installation of base flashing.
Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend
counterflashing 4 inches (100 mm) over base flashing. Lap counterflashing joints a minimum
of 4 inches (100 mm) and bed with sealant. Secure in a waterproof manner by means of snap-in
installation and sealant or lead wedges and sealant.

Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation
of roofing and other items penetrating roof. Seal with elastomeric, butyl sealant and clamp
flashing to pipes that penetrate roof.

WALL FLASHING INSTALLATION
General: Install sheet metal wall flashing to intercept and exclude penetrating moisture
according to SMACNA recommendations and as indicated. Coordinate installation of wall

flashing with installation of wall-opening components such as windows, doors, and louvers.

Through-Wall Flashing: Installation of through-wall flashing is specified in Section 042000
"Unit Masonry."
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C. Reglets: Installation of reglets is specified in Section 033000 "Cast-in-Place Concrete."
Section 042000 "Unit Masonry."

3.5 MISCELLANEOUS FLASHING INSTALLATION

A.  Overhead-Piping Safety Pans: Suspend pans independent from structure above as indicated on
Drawings. Pipe and install drain line to plumbing waste or drainage system.

B.  Equipment Support Flashing: Coordinate installation of equipment support flashing with
installation of roofing and equipment. Weld or seal flashing with elastomeric sealant to
equipment support member.

3.6 ERECTION TOLERANCES
A.  Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch

(3-mm) offset of adjoining faces and of alignment of matching profiles.

B.  Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerances
specified in MCA's "Guide Specification for Residential Metal Roofing."

3.7 CLEANING AND PROTECTION
A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.
B.  Clean and neutralize flux materials. Clean off excess solder.
C.  Clean off excess sealants.
D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim

are installed unless otherwise indicated in manufacturer's written installation instructions. On
completion of installation, remove unused materials and clean finished surfaces. Maintain in a
clean condition during construction.

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 076200
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SECTION 077200 - ROOF ACCESSORIES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Roof curbs.

2. Equipment supports.

3. Roof walkways.

4, Preformed flashing sleeves.

Related Sections:

1. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal
flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet
metal trim and accessories.

PERFORMANCE REQUIREMENTS

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.

ACTION SUBMITTALS

Product Data: For each type of roof accessory indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes.

Shop Drawings: For roof accessories. Include plans, elevations, keyed details, and attachments
to other work. Indicate dimensions, loadings, and special conditions. Distinguish between
plant- and field-assembled work.

Samples: For each exposed product and for each color and texture specified, prepared on
Samples of size to adequately show color.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and roof-
mounted items. Show the following:
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1. Size and location of roof accessories specified in this Section.

2. Method of attaching roof accessories to roof or building structure.

3. Other roof-mounted items including mechanical and electrical equipment, ductwork,
piping, and conduit.

4. Required clearances.

Warranty: Sample of special warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For roof accessories to include in operation and maintenance
manuals.

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.

PART 2 - PRODUCTS

2.1

A.

METAL MATERIALS

Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating
designation.

1. Mill-Phosphatized Finish: Manufacturer's standard for field painting.
Factory Prime Coating: Where field painting is indicated, apply pretreatment and white
or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film
thickness of 0.2 mil (0.005 mm).

3. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with
ASTM A 755/A 755M. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and
fluoropolymer color topcoat containing not less than 70 percent PVDF resin by
weight.

4. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply
manufacturer's standard two-coat, baked-on finish consisting of prime coat and
thermosetting topcoat, with a minimum dry film thickness of 1 mil (0.025 mm) for
topcoat. Comply with coating manufacturer's written instructions for applying and
baking to achieve a minimum dry film thickness of 2 mils (0.05 mm).
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Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry
film thickness of 0.5 mil (0.013 mm).

B.  Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792/A 792M, AZ50 (AZM150) coated.

1.

Factory Prime Coating: Where field painting is indicated, apply pretreatment and white
or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film
thickness of 0.2 mil (0.005 mm).

Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with
ASTM A 755/A 755M. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and
fluoropolymer color topcoat containing not less than 70 percent PVDF resin by
weight.

Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply
manufacturer's standard two-coat, baked-on finish consisting of prime coat and
thermosetting topcoat, with a minimum dry film thickness of 1 mil (0.025 mm) for
topcoat. Comply with coating manufacturer's written instructions for applying and
baking to achieve a minimum dry film thickness of 2 mils (0.05 mm).

Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry
film thickness of 0.5 mil (0.013 mm).

C.  Aluminum Sheet: ASTM B 209 (ASTM B 209M), manufacturer's standard alloy for finish
required, with temper to suit forming operations and performance required.

1.
2.

Rl

Mill Finish: As manufactured.

Factory Prime Coating: Where field painting is indicated, apply pretreatment and white
or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film
thickness of 0.2 mil (0.005 mm).

Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
Exposed Coil-Coated Finish: Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with coating and resin manufacturers' written instructions.

a. Two-Coat Fluoropolymer Finish: AAMA 620. System consisting of primer and
fluoropolymer color topcoat containing not less than 70 percent PVDF resin by
weight.

Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film
thickness of 1.5 mils (0.04 mm). Comply with coating manufacturer's written
instructions for cleaning, conversion coating, and applying and baking finish.

Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry
film thickness of 0.5 mil (0.013 mm).
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Aluminum Extrusions and Tubes: ASTM B 221 (ASTM B 221M), manufacturer's standard
alloy and temper for type of use, finished to match assembly where used, otherwise mill
finished.

Copper Sheet: ASTM B 370, manufacturer's standard temper.

Stainless-Steel Sheet and Shapes: ASTM A 240/A 240M or ASTM A 666, Type 304.

Steel Shapes: ASTM A 36/A 36M, hot-dip galvanized according to ASTM A 123/A 123M
unless otherwise indicated.

Steel Tube: ASTM A 500, round tube.

Galvanized-Steel Tube:  ASTM A 500, round tube, hot-dip galvanized according to
ASTM A 123/A 123M.

Steel Pipe: ASTM A 53/A 53M, galvanized.

MISCELLANEOUS MATERIALS

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

Acrylic Glazing: ASTM D 4802, thermoformable, monolithic sheet, manufacturer's standard,
Type UVA (formulated with UV absorber), Finish 1 (smooth or polished).

Polycarbonate Glazing: Thermoformable, monolithic polycarbonate sheets manufactured by
extrusion process, burglar-resistance rated according to UL 972 with an average impact strength

of 12 to 16 ft-Ibf/in. (640 to 854 J/m) of width when tested according to ASTM D 256,
Method A (Izod).

Cellulosic-Fiber Board Insulation: ASTM C 208, Type I, Grade 1, thickness as indicated.

Glass-Fiber Board Insulation: ASTM C 726, thickness as indicated.

Polyisocyanurate Board Insulation: ASTM C 1289, thickness as indicated.

Wood Nailers:  Softwood lumber, 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 (38 mm) thick.

Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

Underlayment:

1. Felt: ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
Polyethylene Sheet: 6-mil- (0.15-mm-) thick polyethylene sheet complying with

ASTM D 4397.
3. Slip Sheet: Building paper, 3-1b/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized.
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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 A 153/A 153M or ASTM F 2329.

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

3. Fasteners for Copper Sheet: Copper, hardware bronze, or passivated Series 300 stainless
steel.

4. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

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 C 920, elastomeric silicone 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.

Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.

Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

ROOF CURBS

Roof Curbs: Internally reinforced roof-curb units with integral spring-type vibration isolators
and capable of supporting superimposed live and dead loads, including equipment loads and
other construction indicated on Drawings; with welded or mechanically fastened and sealed
corner joints, stepped integral metal cant raised the thickness of roof insulation, and integrally
formed deck-mounting flange at perimeter bottom.

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

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or equivalent product by one of the following:
a. Greenheck Fan Corporation.
b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
c. Pate Company (The).

Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to
be supported.

Loads: See Drawings.
Material: Zinc-coated (galvanized) steel sheet, 0.079 inch (2.01 mm) thick.

1. Finish: Two-coat fluoropolymer.
2. Color: As selected by Architect from manufacturer's full range of available color.
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E. Construction:

1. Insulation: ~ Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board

insulation.

2. Liner: Same material as curb, of manufacturer's standard thickness and finish.

3. Factory-installed wood nailer at top of curb, continuous around curb perimeter.

4. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to
conform to roof profile.

5. Fabricate curbs to minimum height of 12 inches (300 mm) unless otherwise indicated.

6. Top Surface: Level around perimeter with roof slope accommodated by sloping the
deck-mounting flange.

7. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height
tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip
unit with water diverter or cricket on side that obstructs water flow.

2.4 EQUIPMENT SUPPORTS

A.  Equipment Supports: Internally reinforced metal equipment supports capable of supporting
superimposed live and dead loads, including equipment loads and other construction indicated
on Drawings; with welded or mechanically fastened and sealed corner joints, integral metal
stepped integral metal cant raised the thickness of roof insulation, and integrally formed deck-
mounting flange at perimeter bottom.

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

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or equivalent product by one of the following:
a. Greenheck Fan Corporation.

b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
c. Pate Company (The).

B.  Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to
be supported.

C.  Loads: See Drawings.
D.  Material: Zinc-coated (galvanized) steel sheet, 0.079 inch (2.01 mm) thick.

1. Finish: Two-coat fluoropolymer.
2. Color: As selected by Architect from manufacturer's full range.

E. Material: Stainless-steel sheet, 0.078 inch (1.98 mm) thick.
1. Finish: Manufacturer's standard.
F. Construction:

1. Insulation:  Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board
insulation.
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2. Liner: Same material as equipment support, of manufacturer's standard thickness and
finish.

3. Factory-installed continuous wood nailers 3-1/2 inches (90 mm) wide at tops of
equipment supports.

4, Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal
and finish as equipment support.

5. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to
conform to roof profile.

6. Fabricate equipment supports to minimum height of 12 inches (300 mm) unless otherwise
indicated.

7. Sloping Roofs: Where roof slope exceeds 1:48, fabricate each support with height to
accommodate roof slope so that tops of supports are level with each other. Equip
supports with water diverters or crickets on sides that obstruct water flow.

8. Security Grille: Provide where indicated.

2.5 PIPE SUPPORTS

A.  Pipe Supports: Adjustable-height, extruded-aluminum tube, filled with urethane insulation; 2
inches (50 mm) in diameter; with aluminum baseplate, EPDM base seal, manufacturer's
recommended hardware for mounting to structure or structural roof deck as indicated, and
extruded-aluminum carrier assemblies; suitable for quantity of pipe runs and sizes.

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

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or equivalent product by one of the following:
a. Thaler Metal USA Inc.

3. Pipe Support Height: As indicated on Drawings.

4. Roller Assembly: With stainless-steel roller, sized for supported pipes.

5. Pipe Support Flashing: Manufacturer's standard insulated sleeve flashing with integral
base flange; aluminum sheet, 0.063 inch (1.60 mm) thick.

6. Finish: Manufacturer's standard.

7. Pipe Support Flashing: Manufacturer's standard insulated sleeve flashing with integral
base flange; aluminum sheet, 0.063 inch (1.60 mm) thick.

8. Finish: Manufacturer's standard.

B.  Duct Supports: Extruded-aluminum, urethane-insulated supports, 2 inches (50 mm) in
diameter; with manufacturer's recommended hardware for mounting to structure or structural
roof deck.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Thaler Metal USA Inc.

2. Finish: Manufacturer's standard.
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PREFORMED FLASHING SLEEVES

Exhaust Vent Flashing: Double-walled metal flashing sleeve or boot, insulation filled, with
integral deck flange, 12 inches (300 mm)high, with removable metal hood and slotted metal
collar.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
2. Basis-of-Design Product: Subject to compliance with requirements, provide product

indicated on Drawings or equivalent product by one of the following:

a. Custom Solution Roof and Metal Products.
b. Thaler Metal USA Inc.

3. Metal: Aluminum sheet, 0.063 inch (1.60 mm) thick.
4. Diameter: As indicated.

5. Finish: Manufacturer's standard.

Vent Stack Flashing: Metal flashing sleeve, uninsulated, with integral deck flange.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
2. Basis-of-Design Product: Subject to compliance with requirements, provide product

indicated on Drawings or equivalent product by one of the following:

a. Custom Solution Roof and Metal Products.
b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
c. Thaler Metal USA Inc.

Metal: Aluminum sheet, 0.063 inch (1.60 mm) thick.
Height: 19 inches (480 mm).

Diameter: As indicated.

Finish: Manufacturer's standard.

ATl

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

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions, and other conditions affecting performance of the Work.
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Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
Verify dimensions of roof openings for roof accessories.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

General: Install roof accessories according to manufacturer's written instructions.

I. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs
in alignment, excessive oil canning, 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.

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. Coat concealed side of uncoated aluminum roof accessories with bituminous coating
where in contact with wood, ferrous metal, or cementitious construction.
2. Underlayment: Where installing roof accessories directly on cementitious or wood

substrates, install a course of felt underlayment and cover with a slip sheet, or install a
course of polyethylene sheet.

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

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

Equipment Support Installation: Install equipment supports so top surfaces are level with each
other.

Pipe Support Installation: Install pipe supports so top surfaces are in contact with and provide
equally distributed support along length of supported item.

Preformed Flashing-Sleeve Installation: Secure flashing sleeve to roof membrane according to
flashing-sleeve manufacturer's written instructions.

Seal joints with elastomeric 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 A 780.

Touch up factory-primed surfaces with compatible primer ready for field painting according to
Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
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C. Clean exposed surfaces according to manufacturer's written instructions.
D.  Clean off excess sealants.

E. 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

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General, Special and Supplementary

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

SUMMARY

Section Includes:

1. Penetrations in fire-resistance-rated walls.

2. Penetrations in horizontal assemblies.

Related Sections:

1. Section 078446 "Fire-Resistive Joint Systems" for joints in or between fire-resistance-
rated construction, at exterior curtain-wall/floor intersections, and in smoke barriers.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified Installer.

Installer Certificates: From Installer indicating penetration firestopping has been installed in
compliance with requirements and manufacturer's written recommendations.

QUALITY ASSURANCE

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

Installer Qualifications: A firm experienced in installing penetration firestopping similar in
material, design, and extent to that indicated for this Project, whose work has resulted in
construction with a record of successful performance. Qualifications include having the
necessary experience, staff, and training to install manufacturer's products per specified
requirements. Manufacturer's willingness to sell its penetration firestopping products to
Contractor or to Installer engaged by Contractor does not in itself confer qualification on buyer.
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A.

B.

A.

B.

C.
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Fire-Test-Response Characteristics: Penetration firestopping shall comply with the following
requirements:

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to
authorities having jurisdiction.

2. Penetration firestopping is identical to those tested per testing standard referenced in
"Penetration Firestopping" Article. Provide rated systems complying with the following
requirements:

a. Penetration firestopping products bear classification marking of qualified testing
and inspecting agency.

b. Classification markings on penetration firestopping correspond to designations
listed by the following:

1) UL in its "Fire Resistance Directory."

PROJECT CONDITIONS

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

Install and cure penetration firestopping 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 is installed according to specified requirements.

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

Notify Owner's testing agency at least seven days in advance of penetration firestopping
installations; confirm dates and times on day preceding each series of installations.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide one of the following:

Grace Construction Products.

Johns Manville.

Nelson Firestop Products.

Tremco, Inc.; Tremco Fire Protection Systems Group.
Hilti

White Lightning Products (a SherwinWilliams Company)

ANl e e
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PENETRATION FIRESTOPPING

Provide penetration firestopping that is produced and installed to resist spread of fire according
to requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of construction penetrated. Penetration firestopping systems shall be
compatible with one another, with the substrates forming openings, and with penetrating items
if any.

Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg (2.49 Pa).

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and
fire partitions.
2. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg (2.49 Pa).

1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of
roof/ceiling assemblies.

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

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

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

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 manufacturer and approved by qualified testing and inspecting agency
for firestopping indicated.

1. Steel sleeves.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

EXAMINATION
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.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning: Clean out openings immediately before installing penetration firestopping to
comply with manufacturer's written instructions and with the following requirements:
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1. Remove from surfaces of opening substrates and from penetrating items foreign materials
that could interfere with adhesion of penetration firestopping.
2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable

of developing optimum bond with penetration firestopping. Remove loose particles
remaining from cleaning operation.
3. Remove laitance and form-release agents from concrete.

Priming: 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.

Masking Tape: Use masking tape to prevent penetration firestopping from contacting adjoining
surfaces that will remain exposed on completion of the Work and that would otherwise be
permanently stained or damaged by such contact or by cleaning methods used to remove stains.
Remove tape as soon as possible without disturbing firestopping's seal with substrates.

INSTALLATION

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

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 indicated.

IDENTIFICATION

Identify penetration firestopping with preprinted metal or plastic labels. Attach labels
permanently to surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels
will be visible to anyone seeking to remove penetrating items or firestopping. 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."

2. Contractor's name, address, and phone number.

3. Designation of applicable testing and inspecting agency.
4, Date of installation.

5. Manufacturer's name.

6. Installer's name.

FIELD QUALITY CONTROL

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

Where deficiencies are found or penetration firestopping is damaged or removed because of
testing, repair or replace penetration firestopping to comply with requirements.

PENETRATION FIRESTOPPING 078413 -4



25113.00

C.  Proceed with enclosing penetration firestopping with other construction only after inspection
reports are issued and installations comply with requirements.

3.6 CLEANING AND PROTECTION

A.  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 manufacturers and
that do not damage materials in which openings occur.

B.  Provide final protection and maintain conditions during and after installation that ensure that
penetration firestopping is 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 and install new materials to produce systems
complying with specified requirements.

END OF SECTION 078413
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SECTION 078446 - FIRE-RESISTIVE JOINT SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General, Special and Supplementary

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

SUMMARY

Section Includes:

1. Joints in or between fire-resistance-rated constructions.

Related Sections:

1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls,
horizontal assemblies, and smoke barriers.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified Installer.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for fire-resistive joint systems.

QUALITY ASSURANCE

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

Installer Qualifications: A firm experienced in installing fire-resistive joint systems similar in
material, design, and extent to that indicated for this Project, whose work has resulted in
construction with a record of successful performance. Qualifications include having the
necessary experience, staff, and training to install manufacturer's products per specified
requirements. Manufacturer's willingness to sell its fire-resistive joint system products to
Contractor or to Installer engaged by Contractor does not in itself confer qualification on buyer.
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Fire-Test-Response Characteristics: Fire-resistive joint systems shall comply with the following
requirements:

1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to
authorities having jurisdiction.
2. Fire-resistive joint systems are identical to those tested per testing standard referenced in

"Fire-Resistive Joint Systems" Article. Provide rated systems complying with the
following requirements:

a. Fire-resistive joint system products bear classification marking of qualified testing
agency.
b. Fire-resistive joint systems correspond to those indicated by reference to

designations listed by the following:

1) UL in its "Fire Resistance Directory."

PROJECT CONDITIONS

Environmental Limitations: Do not install fire-resistive joint systems when ambient or substrate
temperatures are outside limits permitted by fire-resistive joint system manufacturers or when
substrates are wet due to rain, frost, condensation, or other causes.

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

COORDINATION

Coordinate construction of joints to ensure that fire-resistive joint systems are installed
according to specified requirements.

Coordinate sizing of joints to accommodate fire-resistive joint systems.

Notify Owner's testing agency at least seven days in advance of fire-resistive joint system
installations; confirm dates and times on day preceding each series of installations.

PART 2 - PRODUCTS

2.1

A.

B.

FIRE-RESISTIVE JOINT SYSTEMS

Where required, provide fire-resistive joint systems that are produced and installed to resist
spread of fire according to requirements indicated, resist passage of smoke and other gases, and
maintain original fire-resistance rating of assemblies in or between which fire-resistive joint
systems are installed. Fire-resistive joint systems shall accommodate building movements
without impairing their ability to resist the passage of fire and hot gases.

Joints in or between Fire-Resistance-Rated Construction: Provide fire-resistive joint systems
with ratings determined per ASTM E 1966 or UL 2079:
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1. Joints include those installed in or between fire-resistance-rated walls, floor or
floor/ceiling assemblies and roofs or roof/ceiling assemblies.

2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of construction
they will join.

3. Manufacturers: Subject to compliance with requirements, Provide one of the following:

Grace Construction Products.
Hilti, Inc.

Johns Manville.

3M Fire Protection Products.
USG Corporation.

o0 o

Exposed Fire-Resistive Joint Systems: Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

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

PART 3 - EXECUTION

3.1

3.2

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: Clean joints immediately before installing fire-resistive joint systems 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 fill materials.

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

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

Priming: Prime substrates where recommended in writing by fire-resistive joint 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.
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INSTALLATION

General: Install fire-resistive joint systems to comply with manufacturer's written installation
instructions and published drawings for products and applications indicated.

Install forming materials and other accessories of types required to support 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 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.

Install fill materials for fire-resistive joint systems by proven techniques to produce the
following results:

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

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

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

Identify fire-resistive joint systems with preprinted metal or plastic labels. Attach labels
permanently to surfaces adjacent to and within 6 inches (150 mm) of joint edge so labels will be
visible to anyone seeking to remove or penetrate joint 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 - Fire-Resistive Joint System - Do Not Disturb. Notify Building
Management of Any Damage."

2. Contractor's name, address, and phone number.
3. Designation of applicable testing agency.

4, Date of installation.

5. Manufacturer's name.

6. Installer's name.

FIELD QUALITY CONTROL

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

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

Proceed with enclosing fire-resistive joint systems with other construction only after inspection
reports are issued and installations comply with requirements.
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3.6 CLEANING AND PROTECTING

A.  Clean off excess fill materials adjacent to joints as the Work progresses by methods and with
cleaning materials that are approved in writing by fire-resistive joint system manufacturers and
that do not damage materials in which joints occur.

B.  Provide final protection and maintain conditions during and after installation that ensure fire-
resistive joint 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 fire-resistive joint systems immediately and install new materials to produce fire-
resistive joint systems complying with specified requirements.

END OF SECTION 078446
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Silicone joint sealants.
2. Urethane joint sealants.
3. Latex joint sealants.

Related Sections:
1. Division 07 Section "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-
rated construction.

INFORMATIONAL SUBMITTALS

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that sealants comply with requirements.

Warranties: Sample of special warranties.

QUALITY ASSURANCE

Installer Qualifications: Manufacturer's authorized representative who is trained and approved
for installation of units required for this Project.

Source Limitations: Obtain each kind of joint sealant from single source from single
manufacturer.

PROJECT CONDITIONS

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 (5 deg C).

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.

WARRANTY

Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not
comply with performance and other requirements specified in this Section within specified
warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or
replace those joint sealants that do not comply with performance and other requirements
specified in this Section within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

Special warranties specified in this article exclude deterioration or failure of joint sealants from
the following:

1. Movement of the structure caused by structural settlement or errors attributable to design
or construction resulting in stresses on the sealant exceeding sealant manufacturer's
written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from natural causes exceeding design specifications.

3. Mechanical damage caused by individuals, tools, or other outside agents.

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric
contaminants.

PART 2 - PRODUCTS

2.1

A.

B.

C.

MATERIALS, GENERAL

Compeatibility: 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.

Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for
each liquid-applied joint sealant specified, including those referencing ASTM C 920
classifications for type, grade, class, and uses related to exposure and joint substrates.

1. Suitability for Immersion in Liquids. Where sealants are indicated for Use I for joints
that will be continuously immersed in liquids, provide products that have undergone
testing according to ASTM C 1247. Liquid used for testing sealants is deionized water,
unless otherwise indicated.

Stain-Test-Response Characteristics: Where sealants are specified to be non-staining to porous
substrates, provide products that have undergone testing according to ASTM C 1248 and have
not stained porous joint substrates indicated for Project.
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Suitability for Contact with Food: Where sealants are indicated for joints that will come in
repeated contact with food provide products that comply with 21 CFR 177.2600.
Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range of
available colors.
SILICONE JOINT SEALANTS

Multicomponent, Nonsag, Neutral-Curing Silicone Joint Sealant: ASTM C 920, Type M,
Grade NS, Class 50, for Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Tremco Incorporated; Spectrem 4TS.

Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant: ASTM C 920,
Type S, Grade NS, Class 25, for Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. BASF Building Systems; Omniplus.
b. Dow Corning Corporation; 786 Mildew Resistant.
c. GE Advanced Materials - Silicones; Sanitary SCS1700.
d. Tremco Incorporated; Tremsil 200 Sanitary.

URETHANE JOINT SEALANTS

Multicomponent, Nonsag, Urethane Joint Sealant: ASTM C 920, Type M, Grade NS, Class 25,
for Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. BASF Building Systems; “Sonolastic NP 27,
b. Pecora Corporation; “Dynatred 11”.
c. Tremco Incorporated; “Dymeric”.
d. Bostik Construction Products Division; “Chem-Calk 500”.
e. Sherwin Williams, Loxon 2K NS

LATEX JOINT SEALANTS

Latex Joint Sealant: 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:

BASF Building Systems; Sonolac.

Pecora Corporation; AC-20+.

Tremco Incorporated; Tremflex 834.

Sherwin Williams 950A Siliconized Acrylic Latex Caulk

fao o
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.

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

32 PREPARATION

A.  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.
c. Unglazed surfaces of ceramic tile.
d. Exterior insulation and finish systems.
3. Remove laitance and form-release agents from concrete.
33 INSTALLATION OF JOINT SEALANTS

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

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

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

D. 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.
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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.

2. 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.
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
5. Provide recessed joint configuration of recess depth and at locations indicated per

Figure 8C in ASTM C 1193.

Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, 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 recommendations.

FIELD QUALITY CONTROL

Evaluation of Field-Adhesion Test Results: Sealants not evidencing adhesive failure from
testing or noncompliance with other indicated requirements will be considered satisfactory.
Remove sealants that fail to adhere to joint substrates during testing or to comply with other
requirements. Retest failed applications until test results prove sealants comply with indicated
requirements.

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
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately
so installations with repaired areas are indistinguishable from original work.

JOINT-SEALANT SCHEDULE
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A.  Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal non-traffic

surfaces.
1. Joint Locations:
a. Construction joints in cast-in-place concrete.
b. Control and expansion joints in unit masonry.
c. Joints in exterior insulation and finish systems.
d. Joints between metal panels.
e. Joints between different materials listed above.
f. Perimeter joints between materials listed above and frames of doors, windows and
louvers.
g. Control and expansion joints in ceilings and other overhead surfaces.
2. Silicone Joint Sealant: Multicomponent, nonsag, neutral curing.
3. Urethane Joint Sealant: Multicomponent, nonsag, Class 25.
4. Joint-Sealant Color: As selected by Architect from manufacturer's full range of available
colors.
B.  Joint-Sealant Application: Interior joints in horizontal traffic surfaces.
1. Joint Locations:
a. Isolation joints in cast-in-place concrete slabs.
b. Control and expansion joints in tile flooring.
2. Silicone Joint Sealant: Multicomponent, pourable, traffic grade, neutral curing.
3. Urethane Joint Sealant: Multicomponent, nonsag, traffic grade, Class 25.
4. Joint-Sealant Color: As selected by Architect from manufacturer's full range of available
colors.

C.  Joint-Sealant Application: Interior joints in vertical surfaces and horizontal non-traffic surfaces.
1. Joint Locations:

Control and expansion joints on exposed interior surfaces of exterior walls.
Perimeter joints of exterior openings where indicated.

Tile control and expansion joints.

Vertical joints on exposed surfaces of interior unit masonry, concrete, walls, and
partitions.

e. Perimeter joints between interior wall surfaces and frames of interior doors,
windows and elevator entrances.

ao o

2. Joint Sealant: Latex.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of available
colors.

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

1. Joint Sealant Location:
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a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Tile control and expansion joints where indicated.
2. Joint Sealant: Single component, nonsag, mildew resistant, acid curing.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of available
colors.
E. Joint-Sealant Application: Interior acoustical joints in vertical surfaces and horizontal non-

traffic surfaces.
1. Joint Location:

a. Acoustical joints where indicated.
b. Other joints as indicated.

2. Joint Sealant: Acoustical.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of available
colors.

END OF SECTION 079200
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General, Special and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes acoustical panels and exposed suspension systems for ceiling Type 1.
B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling
attachment devices to be cast in concrete.
1.3 INFORMATIONAL SUBMITTALS
A.  Product Test Reports: For each acoustical panel ceiling, for tests performed by a qualified
testing agency.
1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For finishes to include in maintenance manuals.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Deliver acoustical panels, suspension-system components, and accessories to Project site in
original, unopened packages and store them in a fully enclosed, conditioned space where they
will be protected against damage from moisture, humidity, temperature extremes, direct
sunlight, surface contamination, and other causes.

B.  Before installing acoustical panels, permit them to reach room temperature and a stabilized
moisture content.

C.  Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

1.6 FIELD CONDITIONS

A.  Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed
and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and
ambient temperature and humidity conditions are maintained at the levels indicated for Project
when occupied for its intended use.

ACOUSTICAL PANEL CEILINGS 095113 -1
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1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before
beginning acoustical panel ceiling installation.

EXTRA MATERIALS

Furnish extra materials described below that match products installed, are packaged with
protective covering for storage, and are identified with labels clearly describing contents.

1. Acoustical Ceiling Units: Furnish quantity of full-size units equal to 5.0 percent of
amount installed.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

C.

D.

PERFORMANCE REQUIREMENTS

Seismic Performance: Acoustical ceiling shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: Comply with ASTM E 1264 for Class A materials.
2. Smoke-Developed Index: 450 or less.

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

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

ACOUSTICAL PANELS, GENERAL

Source Limitations:

1. Acoustical Ceiling Panel: Obtain each type from single source from single manufacturer.
2. Suspension System: Obtain each type from single source from single manufacturer.

Source Limitations: Obtain each type of acoustical ceiling panel and supporting suspension
system from single source from single manufacturer.

Glass-Fiber-Based Panels: Made with binder containing no urea formaldehyde.
Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated

that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical
ratings, and light reflectances unless otherwise indicated.
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1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in which face of
test specimen is 15-3/4 inches (400 mm) away from test surface according to

ASTM E 795.
E. Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each
product type.
1. Where appearance characteristics of acoustical panels are indicated by referencing pattern

designations in ASTM E 1264 and not manufacturers' proprietary product designations,
provide products selected by Architect from each manufacturer's full range that comply
with requirements indicated for type, pattern, color, light reflectance, acoustical
performance, edge detail, and size.

23 ACOUSTICAL PANELS

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

1. Armstrong World Industries, Inc.
a. Type 1 Fine Fissured 1830 (2x4)

2. CertainTeed Corp.
a. Type 1 Fine Fissured PFF-197 (2x4)

3. USG Interiors, Inc.; Subsidiary of USG Corporation.
a. Type 1 Radar Clima Plus — Firecode 2415 (2x4)

B.  Classification: Provide fire-resistance-rated panels complying with ASTM E 1264 for type,
form, and pattern as follows:

1. Type and Form: Type III, mineral base with painted finish; Form 2, water felted.
2. Type and Form: Type IV, mineral base with membrane-faced overlay; Form 2, water
felted; with vinyl overlay on face.

3. Type and Form: Type XII, glass-fiber base with membrane-faced overlay; Form 2, cloth.
4. Pattern: (Type 1 Fine Fissured)

C.  Color: As selected from manufacturer's full range.
D.  LR: Not less than (Type 1 .85) (Type 3 .80 ).

E.  NRC: Not less than (Type 1.55) (Type 3 NA).

F. CAC: Not less than (Type 1 35) (Type 3 40 Type).
G.  Edge/Joint Detail: Types 1: Square

H.  Thickness: Type 1: 5/8 inch (15 mm).

L Modular Size: As indicated on Drawings.
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24 METAL SUSPENSION SYSTEMS, GENERAL

A.  Metal Suspension-System Standard: Provide manufacturer's standard direct-hung metal
suspension systems of types, structural classifications, and finishes indicated that comply with
applicable requirements in ASTM C 635/C 635M.

1. High-Humidity Finish: Comply with ASTM C 635/C 635M requirements for "Coating
Classification for Severe Environment Performance” where high-humidity finishes are
indicated.

B.  Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M,
Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.

1. Anchors in Concrete: Anchors of type and material indicated below, with holes or loops
for attaching hangers of type indicated and with capability to sustain, without failure, a
load equal to five times that imposed by ceiling construction, as determined by testing
according to ASTM E 488 or ASTM E 1512 as applicable, conducted by a qualified
testing and inspecting agency.

a. Corrosion Protection: Carbon-steel components zinc plated to comply with
ASTM B 633, Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition.

b. Corrosion Protection: Stainless-steel components complying with ASTM F 593
and ASTM F 594, Group 1 Alloy 304 or 316 for bolts; Alloy 304 or 316 for
anchor.

c. Corrosion Protection: Components fabricated from nickel-copper-alloy rods
complying with ASTM B 164 for UNS No. N04400 alloy.

C.  Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft
temper.

2. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304, nonmagnetic.

Nickel-Copper-Alloy Wire: ASTM B 164, nickel-copper-alloy UNS No. N04400.

4. Size:  Select wire diameter so its stress at three times hanger design load
(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but
provide not less than 0.106-inch- (2.69-mm-) diameter wire.

98]

D. Suspension System: Prelude Fireguard XL 15/16” as manufactured by Armstrong World
Industries, or DXLA by USG.

Type: Wide-face, capped, double-web, steel suspension system.

Finish: High humidity; hot-dipped galvanized with corrosion resistant painted finish.

Cap Material and Finish: Aluminum sheet with white painted finish.

Structural Classification: Heavy-duty system.

Color and Texture: White to match ceiling panels; manufacturer's standard smooth tex-

ture.

M
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METAL SUSPENSION SYSTEM

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

1. Armstrong World Industries, Inc.
2. USG Interiors, Inc.; Subsidiary of USG Corporation.
3. Cap Finish: Painted in color as selected by architect from manufacturer's full range.

Wide-Face, Capped, Double-Web, Fire-Rated, Hot-Dip Galvanized, G60 (Z180), Steel
Suspension System: Main and cross runners roll formed from cold-rolled steel sheet; hot-dip
galvanized according to ASTM A 653/A 653M, G60 (Z180) coating designation; with
prefinished, cold-rolled, 15/16-inch- (24-mm-) wide aluminum caps on flanges.

1. Structural Classification: Heavy-duty system.
2. Face Design: Flat, flush.
3. Face Finish: Painted in color as selected by architect from manufacture’s full range.

Sheet-Metal Edge Moldings and Trim

Type and profile indicated, or if not indicated, manufacturer's standard moldings for edges and
penetrations that fit acoustical panel edge details and suspension systems indicated; formed from
sheet metal of same material and finish as that used for exposed flanges of suspension system
runners.

1. For lay-in panels with reveal edge details, provide stepped-edge molding that forms reveal
of same depth and width as that formed between edge of panel and flange at exposed
suspension member.

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required
to fit penetration exactly.

3. For edge trim at outside, bullnose corners, provide manufacturer’s prefabricated bullnosed
corner trim to match radius of bullnose to allow for hairline joint between wall and edge
trim.

PART 3 - EXECUTION

3.1

A.

B.

C.

EXAMINATION

Examine substrates, areas, and conditions, including structural framing to which acoustical
panel ceilings attach or abut, with Installer present, for compliance with requirements specified
in this and other Sections that affect ceiling installation and anchorage and with requirements
for installation tolerances and other conditions affecting performance of acoustical panel
ceilings.

Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture
damaged, or mold damaged.

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

A.  Measure each ceiling area and establish layout of acoustical panels to balance border widths at
opposite edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply
with layout shown on reflected ceiling plans.

33 INSTALLATION

A.  General: Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic
design requirements indicated, according to manufacturer's written instructions and CISCA's
"Ceiling Systems Handbook."

1. Fire-Rated Assembly: Install fire-rated ceiling systems according to tested fire-rated
design.
B.  Suspend ceiling hangers from building's structural members and as follows:
1. Install hangers plumb and free from contact with insulation or other objects within ceiling
plenum that are not part of supporting structure or of ceiling suspension system.
2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to

miss obstructions; offset resulting horizontal forces by bracing, counters playing, or other
equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces hanger
spacings that interfere with location of hangers at spacings required to support standard
suspension-system members, install supplemental suspension members and hangers in
form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling-suspension members and to supports above with a
minimum of three tight turns. Connect hangers directly either to structures or to inserts,
eye screws, or other devices that are secure and appropriate for substrate and that will not
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

5. When steel framing does not permit installation of hanger wires at spacing required,
install carrying channels or other supplemental support for attachment of hanger wires.

6. Do not attach hangers to steel deck tabs.

7. Do not attach hangers to steel roof deck. Attach hangers to structural members.

8. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported
directly from hangers unless otherwise indicated; provide hangers not more than 8 inches
(200 mm) from ends of each member.

9. Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards and publications.

C.  Secure bracing wires to ceiling suspension members and to supports with a minimum of four
tight turns. Suspend bracing from building's structural members as required for hangers,
without attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires
into concrete with cast-in-place or post-installed anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and
where necessary to conceal edges of acoustical panels.

1. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c.
and not more than 3 inches (75 mm) from ends, leveling with ceiling suspension system
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to a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m). Miter corners accurately and
connect securely.
Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension-system runners so they are square and securely interlocked with one another.
Remove and replace dented, bent, or kinked members.

F. Install acoustical panels with undamaged edges and fit accurately into suspension-system
runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a neat,
precise fit.

L.

2.

For square-edged panels, install panels with edges fully hidden from view by flanges of
suspension-system runners and moldings.

For reveal-edged panels on suspension-system runners, install panels with bottom of
reveal in firm contact with top surface of runner flanges.

For reveal-edged panels on suspension-system members with box-shaped flanges, install
panels with reveal surfaces in firm contact with suspension-system surfaces and panel
faces flush with bottom face of runners.

Paint cut edges of panel remaining exposed after installation; match color of exposed
panel surfaces using coating recommended in writing for this purpose by acoustical panel
manufacturer.

Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly.

34 CLEANING

A.  Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and
suspension-system members. Comply with manufacturer's written instructions for cleaning and
touchup of minor finish damage. Remove and replace ceiling components that cannot be
successfully cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION 095113
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SECTION 095150 -CEMENTITIOUS WOOD FIBER WALL PANELS

PART 1 GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY
A. Section Includes:

1. Cementitious wood fiber plank acoustical wall panel system in Gymnasium.
B. Related Sections:

1. Division 9 Sections: Acoustical Suspension.

REFERENCES
A. ASTM International:

1. ASTM C635 Standard Specification for the Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.

2. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building
Materials.

3. ASTM E1264 Standard Classification for Acoustical Ceiling Products.

B. Ceilings and Interior Systems Construction Association (CISCA):
1. CISCA Code of Practices.

SYSTEM DESCRIPTION
A. Performance Requirements:

1. Provide acoustical wall panels assembly designed and tested to provide surface burning
characteristics (ASTM E84) as follows:

a. Flamespread: 0.
b. Smoke Developed: 0.

2. Provide acoustical wall panel system which has been manufactured, fabricated and
installed to provide Noise Reduction Coefficient (NRC) rating as follows:

a. .55 NRC rating.
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1.5 SUBMITTALS

A. General: Submit listed submittals in accordance with Conditions of the Contract and Division
1 Section 013000 Submittal Procedures.

B. Product Data: Submit manufacturer’s product data and installation instructions.

C. Samples: Submit selection and verification samples: 6 inch x 6 inch (152 x 152 mm) sample
for each wood fiber unit required, showing full range of exposed texture to be expected in
completed work.

D. Quality Assurance/Control Submittals: Submit the following:

1. Certificates: Submit manufacturer’s certificate that products meet or exceed specified
requirements.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of
similar size and complexity.

B. Regulatory Requirements and Approvals: Comply with requirements below.

1. International Code Council (ICC):
a. ICC-ES Evaluation Report ESR-1112.

2. State of California:
a. DSA Number PA-008.

3. Underwriters’ Laboratories of Canada (ULC) label.
a.  Structural Cement-Fiber Unit-535X

1.7 DELIVERY, STORAGE & HANDLING

A. General: Comply with Division 1Section 016000 Product Requirements.

B. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with
identification labels intact.

1. Provide labels indicating brand name, style, size and thickness.

C. Storage and Protection: Store materials protected from exposure to harmful environmental
conditions and at temperature and humidity conditions recommended by the manufacturer.

1. Prevent soiling, physical damage or wetting.

2. Store cartons open at each end to stabilize moisture content and temperature.
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1.8 PROJECT/SITE CONDITIONS

A. Environmental Requirements:
Do not install wall panels until building is closed in and HVAC system is operational.

2. Locate materials onsite at least 24 hours before beginning installation to allow materials to
reach temperature and moisture content equilibrium.

3. Maintain the following conditions in areas where acoustical materials are to be installed
24 hours before, during and after installation:

a. Relative Humidity: 65 - 75%.
b. Uniform Temperature: 55 - 70 degrees F (13 - 21 degrees C).

1.9 MAINTENANCE

A. Extra Materials: Provide 5 % percentage additional material for use by owner in building
maintenance and repair.

B. Provide new unopened cartons of extra materials, packaged with protective covering for
storage and identified with appropriate labels.

PART 2 PRODUCTS

2.1 ACOUSTICAL WALL PANEL SYSTEM

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
L. Tectum Inc.
2. Wilrep LTD. AcustiGuard Tectum Acoustic Panels.
3. Cardinal Acoustics, Inc.
B. Acoustical Interior wall panels:
1. Material: Aspen wood fibers bonded with inorganic hydraulic cement.
2. Thickness: 2” thick.
3. Edge: tapered panel along long edge, square ends.
4. Width: As shown on plans.
5. Length: As shown on plans.
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6. Color: Custom Color — to be field painted, color as selected by Architect. See section
099123 interior painting. There will be a minimum of 3 colors selected per space
with each panel receiving one color. Painted panels to be arranged in a pattern as
directed by Architect.

7. Mounting Style: Tectum D-20, Provide all fasteners, and furring strips for complete
single source installation.

C. Accessories
1. Provide accessories as follows:

a. Acoustical Wall Painted Head Drywall Screws
1) Material: Steel
2) Length: 3” inches
3) Color: paint to match panel color.

b. Acoustical Wall Panel Moulding:
1) Material: Plastic

c. Acoustical Wall Panel Touch-Up Paint
1) Color: custom color match.

PART 3 EXECUTION

3.0 MANUFACTURER’S INSTRUCTIONS

A. Comply with the instructions and recommendations of the panel system manufacturer.

B. Install materials in accordance with governing regulations, fire resistance rating
requirements and industry standards applicable to work.

1. Comply with CISCA Code of Practices.
3.1 EXAMINATION

A. Site Verification of Conditions:

1. Examine surfaces scheduled to receive suspended or directly attached acoustical units for
unevenness, irregularities and dampness that would affect quality and execution of work.

2. Do not proceed with installation of wall panel system until unacceptable conditions are
corrected.
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3.2 INSTALLATION

3.3

34

General: Do not begin installation until materials sufficient to complete an entire room are
received and prepared for installation.

Measure each area and establish layout of acoustical units to balance border widths at opposite
edges of each area. Avoid use of less-than-half width units at borders.

Symmetrically locate grid layout in each space. Coordinate work with other trades so that
lighting fixtures, grilles and other fixtures work with grid layout.

Field paint cut edges to match surface color and sheen.

Arrange acoustical units and orient directionally patterned units, if any, in manner shown on
drawings.

CLEANING

Clean exposed surfaces of acoustical panels, trim, edge moldings and suspension members to
comply with manufacturer’s instructions for cleaning.

Touch up any minor finish damage.

Remove and replace work that cannot be successfully cleaned and repaired to permanently
eliminate evidence of damage.

PROTECTION

A. Protect installed work from damage due to subsequent construction activity, including

temperature and humidity limitations and dust control, so that the work will be without damage
and deterioration at the time of acceptance by the Owner.

END OF SECTION 095150
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SECTION 099113 - EXTERIOR PAINTING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes surface preparation and the application of paint systems on the following
exterior substrates:

1. Steel.

2. Galvanized metal.

Related Requirements:

1. Division 05 Sections for shop priming of metal substrates with primers specified in this
Section.

2. Division 06 Sections for shop priming carpentry with primers specified in this Section.

3. Division 09 painting Sections for special-use coatings.

4. Division 09 Section "Interior Painting" for surface preparation and the application of

paint systems on interior substrates.

DEFINITIONS

Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to
ASTM D 523.

Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according
to ASTM D 523.

Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

ACTION SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.
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Samples for Initial Selection: For each type of topcoat product.

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. Paint: 5 percent, but not less than 1 gal. (3.8 L) of each material and color applied.

2. Coating Maintenance Manual: Upon conclusion of the project, the Contractor or paint
manufacturer/supplier shall furnish a coating maintenance manual, such as Sherwin-
Williams “Custodian Project Color and Product Information” report or equal. Manual
shall include an Area Summary with finish schedule, Area Detail designating where each
product/color/finish was used, product data pages, Material Safety Data Sheets, care and
cleaning instructions, touch-up procedures, and color samples of each color and finish
used.

DELIVERY, STORAGE, AND HANDLING

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 (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
FIELD CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F (10 and 35 deg C).

Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

MANUFACTURERS

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

1. Benjamin Moore & Co.

2. PPG Paints

3. Sherwin-Williams Company (The).
PAINT, GENERAL

Material Compatibility:
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1. Provide materials for use within each paint system that are 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, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

VOC Content: Provide materials that comply with VOC limits of authorities having
jurisdiction.

Colors: Match Architect's samples

PART 3 - EXECUTION

3.1

A.

32

EXAMINATION

Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

Concrete: 12 percent.

Masonry CMU: 12 percent.

Wood: 15 percent.

Portland Cement Plaster: 12 percent.

b

Portland Cement Plaster Substrates: Verify that plaster is fully cured.

Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Manual"
applicable to substrates and paint systems indicated.

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.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.
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1. Remove incompatible primers and re-prime substrate with compatible primers or apply
tie coat as required to produce paint systems indicated.

Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods
recommended in writing by paint manufacturer but not less than the following:

SSPC-SP 2, "Hand Tool Cleaning."

SSPC-SP 3, "Power Tool Cleaning."

SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

el

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied paints.

APPLICATION

Apply paints according to manufacturer's written instructions and recommendations in "MPI
Manual."

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable items same as similar exposed surfaces. Before final
installation, paint surfaces behind permanently fixed items with prime coat only.

3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door
frames.

4. Paint entire exposed surface of window frames and sashes.

5. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

6. Primers specified in painting schedules may be omitted on items that are factory primed

or factory finished if acceptable to topcoat manufacturers.

Tint undercoats same color as topcoat but tint each undercoat a lighter shade to facilitate
identification of each coat if multiple coats of same material are to be applied. Provide
sufficient difference in shade of undercoats to distinguish each separate coat.

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.

Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:

1. Paint the following work where exposed to view:
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Equipment, including panelboards

Un-insulated metal piping.

Pipe hangers and supports.

Metal conduit.

Tanks that do not have factory-applied final finishes.
Motors and mechanical equipment

e s oe

FIELD QUALITY CONTROL

Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

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.

EXTERIOR PAINTING SCHEDULE

Steel Substrates:
Alkyd, gloss.

BM  Primer: Super Spec HP Alkyd Metal Primer P06

Istcoat:  Super Spec HP Urethane Alkyd Enamel Gloss P22
2nd coat:  Super Spec HP Urethane Alkyd Enamel Gloss P22

PPG  Primer: Speed Hide Rust Inhibitive Primer 6-208

Ist coat:  Industrial Gloss Alkyd Enamel 7-282 Series
2nd coat:  Industrial Gloss Alkyd Enamel 7-282 Series

SW Primer: Kem Bond Universal Metal Primer
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1st coat:
2nd coat:

B. Galvanized-Metal
1. Alkyd, gloss.

BM Primer:
1st coat:
2nd coat:

PPG  Primer:
1st coat:
2nd coat:

SW Primer:
1st coat:
2nd coat:

END OF SECTION 099113

EXTERIOR PAINTING

Industrial Enamel, B54 series
Industrial Enamel, B54 series

Substrates:

Ultra Spec HP Acrylic Primer P04
Super Spec HP Urethane Alkyd Enamel Gloss P22
Super Spec HP Urethane Alkyd Enamel Gloss P22

Pitt-Tech Hight Performance Primer 90-712
Industrial Gloss Alkyd Enamel 7-282 Series
Industrial Gloss Alkyd Enamel 7-282 Series

Pro-Cryl Universal Primer
Industrial Enamel, B54 series
Industrial Enamel, B54 series

25113.00
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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, Special and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes surface preparation and the application of paint systems on the following
interior substrates:

Concrete.

Clay masonry.

Concrete masonry units (CMU).

Steel.

Cast iron.

Galvanized metal.

Aluminum (not anodized or otherwise coated).
Wood.

Gypsum board.

0. Plaster.

SO 0NN R WD =

B. This specification relates to the technical requirements for furnishing all labor, materials,
equipment and related items necessary to complete all painting work as indicated on the drawings
and described in this specification. Paint all existing painted surfaces and new construction. The
Work of this section includes but is not limited to the following (for rooms listed below):

1. Preparing all surfaces, new and existing called for to be painted.

Painting all exposed surfaces not noted to receive another finish unless otherwise
indicated on the drawings.

Painting metal trim.

Painting miscellaneous metals.

Painting existing concrete block walls and partitions.

Painting existing and new drywall, new and existing plaster.

Furnishing of all scaffolds, drop cloths, and similar appurtenances to perform work.
Touching up and cleaning.

™

NN AW

Rooms to be Painted:
1. Gymnasium — Paint wall at location of masonry openings and patches to match existing.

2. Gymnasium — Paint cementitious wood fiber wall panels. See drawings and Section
095150 for additional information.
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This Section includes surface preparation and field painting of the following:

1. Exposed exterior and interior items and surfaces.
2. Field painting exposed electrical items.
3. Field painting exposed mechanical items.
C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and
labels, unless otherwise indicated.
1. Primers listed in the paint schedule are in addition to shop applied primers specified in

other Sections.

D.  Related Requirements:

1. Division 05 Sections for shop priming of metal substrates with primers specified in this
Section.

2. Division 06 Sections for shop priming carpentry with primers specified in this Section.

3. Division 09 painting Sections for high-performance and special-use coatings.

4. Division 09 Section "Exterior Painting" for surface preparation and the application of

paint systems on exterior substrates.

E. HVAC, Plumbing and Fire Protection items to be painted under the General Construction
Contract include, but are not limited to, the following:
1. Piping, pipe hangers, and supports.

Ductwork.

Insulation.

Motors and mechanical equipment.

Accessory items.

nhkwb

F.  Electrical items to be painted under the General Construction Contact include, but are not
limited to, the following;:
1. Conduit and fittings.
2. Panel enclosures.

1.3 DEFINITIONS

A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to
ASTM D 523.

B.  Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according
to ASTM D 523.

C.  Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

D.  Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according
to ASTM D 523.

E. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

F. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
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Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

DFM (Dry Film Mils): Thickness, measured in mils, of a coat of paint in a cured state.

ACTION SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.

Samples for Initial Selection: For each type of topcoat product.

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. Paint: 5 percent, but not less than 1 gal. (3.8 L) of each material and color applied.
Coating Maintenance Manual: Upon conclusion of the project, the Contractor or paint
manufacturer/supplier shall furnish a coating maintenance manual, such as Sherwin-
Williams “Custodian Project Color and Product Information” report or equal. Manual
shall include an Area Summary with finish schedule, Area Detail designating where each
product/color/finish was used, product data pages, Material Safety Data Sheets, care and
cleaning instructions, touch-up procedures, and color samples of each color and finish
used.

DELIVERY, STORAGE, AND HANDLING

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 (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
FIELD CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F (10 and 35 deg C).

Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5
deg F (3 deg C) above the dew point; or to damp or wet surfaces.

Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 percent;
or at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

1.Painting may continue during inclement weather if surfaces and areas to be painted are enclosed
and heated within temperature limits specified by manufacturer during application and drying
periods.
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D.  Provide adequate ventilation, including mechanical ventilation, to remove paint odors and fumes
from areas of the building where odors might migrate to occupied spaces. If required, provide
continuous ventilation and sufficient heating facilities to maintain temperatures above 50 degrees
Fahrenheit for 24 hours before, during, and 48 hours after the application of finishes.

E. Provide temporary lighting to achieve a well-lit surface with a level of at least 80 foot candles
measured mid-height.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Sherwin-Williams Company (The)
2. PPG Paints
3. Benjamin Moore & Co.

2.2 PAINT, GENERAL
A.  Material Compatibility:

1. Provide materials for use within each paint system that are 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, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

B.  Colors: Match Architect's samples

2.3 SOURCE QUALITY CONTROL
A.  Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint materials.
Contractor will be notified in advance and may be present when samples are taken. If
paint materials have already been delivered to Project site, samples may be taken at
Project site. Samples will be identified, sealed, and certified by testing agency.

2. Testing agency will perform tests for compliance with product requirements.

3. Owner may direct Contractor to stop applying coatings if test results show materials
being used do not comply with product requirements. Contractor shall remove non-
complying paint materials from Project site, pay for testing, and repaint surfaces painted
with rejected materials. Contractor will be required to remove rejected materials from
previously painted surfaces if, on repainting with complying materials, the two paints are
incompatible.
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Applicator Qualifications: Engage an experienced applicator with at least 5 years of experience
and who has completed painting system applications similar in material and extent to that
indicated for this Project with a record of successful in-service performance.
1.  Maintain throughout duration of the Work a crew of painters who are fully qualified to
satisfy requirements of the Specifications.

Materials: Provide all coating materials required by this Section as produced by a single
manufacturer, unless otherwise required or approved.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.
1. Do not begin to apply paint until unsatisfactory conditions have been corrected and
surfaces receiving paint are thoroughly dry.
2. Report in writing to the Architect prior to the start of painting, any condition that may
affect proper application.
3. Start of painting will be construed as the Applicator's acceptance of surfaces and
conditions within a particular area.

Coordination of Work: Review other Sections in which primers are provided to ensure
compatibility of the total system for various substrates. On request, furnish information on
characteristics of finish materials to ensure use of compatible primers.

2. Notify the Architect about anticipated problems using the materials specified over
substrates primed by others.

2. Test shop applied primers for compatibility with subsequent cover materials.

3. Where materials are applied over previously painted surfaces, apply samples and perform
in-place test to check for compatibility, adhesion and film integrity of the new materials
to existing painted surfaces. Report in writing and condition that may affect application,
appearance or performance of the paint.

Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

Concrete: 12 percent.

Masonry (Clay and CMU): 12 percent.
Wood: 15 percent.

Gypsum Board: 12 percent.

Plaster: 12 percent.

Nk W=

Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
Plaster Substrates: Verify that plaster is fully cured.

Spray-Textured Ceiling Substrates: Verify that surfaces are dry.
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G.  Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.
H.  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 in "MPI Manual"
applicable to substrates indicated.

B.  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.

C. 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 re-prime substrate with compatible primers or apply
tie coat as required to produce paint systems indicated.

D.  Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that
permitted in manufacturer's written instructions.

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture
content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written
instructions.

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods

recommended in writing by paint manufacturer. but not less than the following:

SSPC-SP 2, "Hand Tool Cleaning."

SSPC-SP 3, "Power Tool Cleaning."

SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

halb o e

G.  Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.

H.  Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that

promote adhesion of subsequently applied paints.

I. Aluminum Substrates: Remove loose surface oxidation.
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J. Wood Substrates:

1. Scrape and clean knots and apply coat of knot sealer before applying primer.
2. Sand surfaces that will be exposed to view and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4, After priming, fill holes and imperfections in the finish surfaces with putty or plastic
wood filler. Sand smooth when dried.
33 APPLICATION

A.  Apply paints according to manufacturer's written instructions and to recommendations in "MPI
Manual."
1. Use applicators and techniques suited for paint and substrate indicated.
2. 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.

B.  Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of
same material are to be applied. Tint undercoats to match color of topcoat, but provide
sufficient difference in shade of undercoats to distinguish each separate coat.

C.  If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

D.  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.

E.  The General Trades Contractor shall be responsible for painting Fire Suppression, Plumbing,
HVAC, Electrical, Communication, and Electronic Safety and Security Work:

1. Paint the following work where exposed in equipment rooms:
a. Un-insulated metal piping.
b. Pipe hangers and supports.
c. Metal conduit.
d. Tanks that do not have factory-applied final finishes.

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and
outlets that are visible from occupied spaces.
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FIELD QUALITY CONTROL

Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

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.

Provide "Wet Paint" signs to protect newly painted finishes. Remove temporary protective
wrappings provided by others to protect their work after completing painting operations.

1. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces. Comply with procedures specified in PDCA P1.

INTERIOR PAINTING SCHEDULE
Concrete Substrates, Nontraffic Surfaces, Acrylic Semi-gloss:

BM Primer: Ultra Spec Masonry Interior/Exterior Latex Sealer 608
Ist coat: ~ Ultra Spec 500 Interior Semi-Gloss N539
2nd coat:  Ultra Spec 500 Interior Semi-Gloss N539

SW Primer: Loxon Concrete and Masonry Primer
Ist coat: ProMar 200 Zero VOC Latex Semi-Gloss
2nd coat:  ProMar 200 Zero VOC Latex Semi-Gloss

PPG Primer: Speedhide Block Filler 6-15XI
1% coat: 6-4510XI Series Speedhide Zero Interior Latex Semi-Gloss.
28 coat: 6-4510XI Series Speedhide Zero Interior Latex Semi-Gloss.
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B. CMU Substrates:

1. Water-base epoxy, gloss. (Apply at all Corridors, Toilet Room, Locker Rooms, Kitchen,
& Janitors Closets if CMU forms the finished surface).

BM Primer: Ultra Spec Masonry Interior/Exterior Hi-Build Block Filler 571
Istcoat:  Corotech Pre-Catalyzed Waterborne Epoxy Semi-gloss V341
2nd coat:  Corotech Pre-Catalyzed Waterborne Epoxy Semi-gloss V341

SW Primer: Prolndustrial Heavy Duty Block Filler B42 series
Istcoat:  Prolndustrial Pre-Catalyzed WasterBased Epoxy
2nd coat:  Prolndustrial Pre-Catalyzed WasterBased Epoxy

PPG Primer: Speed Hide Block filler 6-15XI
Istcoat:  Aquapon WB EP 98E-1
2nd coat:  Aquapon WB EP 98E-1

2. Acrylic Latex SemiGloss:

BM Filler: Ultra Spec Masonry Interior/Exterior Hi-Build Block Filler 571
Ist coat:  Ultra Spec 500 Interior Semi-Gloss N539
2nd coat:  Ultra Spec 500 Interior Semi-Gloss N539

SW Filler: ProIndustrial Heavy Duty Block Filler B42 series
1st coat: ProMar 200 Zero VOC Latex Semi-Gloss
2nd coat:  ProMar 200 Zero VOC Latex Semi-Gloss

PPG Filler: SPEEDHIDE® Pro-EV Zero Interior Latex Primer 12-900XI
Ist coat: Speedhide Zero Interior Latex Semi-Gloss. 6-4510X1 Series
2nd coat:  Speedhide Zero Interior Latex Semi-Gloss. 6-4510X1 Series

Steel Substrates:

SwW Primer: ProCryl Universal Metal Primer
Istcoat:  Prolndustrial DTM Acrylic finish, semi-gloss
2nd coat:  Prolndustrial DTM Acrylic finish, semi-gloss
Replace DTM with ProIndustrial WB Alykd Urethane Enamel, B3 at handrails and
guardrails

PPG Primer: DTM Primer 907-12*
Istcoat: ~ DTM Finish 907-12*
2nd coat: DTM Finish 907-12*
e * PPG Pitthane Ultra Gloss 95-8000 for primer and finish coats at handrails and guardrails.
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C. Galvanized-Metal Substrates:

SW Primer: ProCryl Universal Metal Primer
Istcoat:  Prolndustrial DTM Acrylic finish
2nd coat:  Prolndustrial DTM Acrylic finish

PPG Primer: DTM Primer 907-12*
Istcoat: ~ DTM Finish 907-12*
2nd coat: DTM Finish 907-12*
e * PPG Pitthane Ultra Gloss 95-8000 for primer and finish coats at handrails and guardrails.

D.  Aluminum (Not Anodized or Otherwise Coated) Substrates:

SwW Primer: ProCryl Universal Metal Primer
Istcoat:  Prolndustrial DTM Acrylic finish
2nd coat:  Proindustrial DTM Acrylic finish

PPG Primer: DTM Primer 907-12*
Istcoat: ~ DTM Finish 907-12*
2nd coat: DTM Finish 907-12*
e * PPQ Pitthane Ultra Gloss 95-8000 for primer and finish coats at handrails and guardrails.

E. Wood Substrates, Non-Traffic Surfaces, Stained finish:
Polyurethane finish, satin gloss (filled and stained wood).

BM stain: Interior Penetrating Satin
Ist coat:  Benwood Stays Clear Acrylic Polyurethane

Low Lustre Finish N423
2nd coat:  Benwood Stays Clear Acrylic Polyurethane

Low Lustre Finish N423

SW stain: Wood Classics 250 stain

Istcoat:  Wood Classics Polyurethane

2nd coat:  Wood Classics Polyurethane
PPG stain: Deft Stain DFT400

Istcoat:  Deft Satin DFT129

2nd coat:  Deft Satin DFT129

H. Wood, Non-Traffic, pigmented finish
Acrylic Latex, semi gloss.
BM Primer: Ultra Spec 500 Interior Latex Primer N534
Ist coat:  Ultra Spec 500 Interior Latex Semi-Gloss N539
2nd coat:  Ultra Spec 500 Interior Latex Semi-Gloss N539
S/W Primer: Mulit Purpose Primer

1st coat: ProMar 200 Zero VOC Latex Semi-Gloss
2nd coat:  ProMar 200 Zero VOC Latex Semi-Gloss
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SPEEDHIDEP® Pro-EV Zero Interior Latex Primer 12-900XI

Ist coat:  Speedhide Zero Interior Latex Semi-Gloss. 6-4510XI Series
2nd coat:  Speedhide Zero Interior Latex Semi-Gloss. 6-4510X1 Series
L Gypsum Board and or Plaster Substrates:

Water-base epoxy, semi-gloss. ( Apply at all Corridors, Toilet Rooms, Kitchen, Locker
Rooms , & Janitor Closets if Gypsum Wall board forms the finished surface).

BM Primer:
1st coat:
2nd coat:

SW Primer:
1st coat:
2nd coat:

PPG Primer:
1st coat:
2nd coat:

Ultra Spec 500 Interior Latex Primer N534

Corotech Pre-Catalyzed Waterborne Epoxy Semi-gloss V341
Corotech Pre-Catalyzed Waterborne Epoxy Semi-gloss V341

ProMar 200 zero VOC primer
ProIndustrial Pre-Catalyzed WasterBased Epoxy
Prolndustrial Pre-Catalyzed WasterBased Epoxy

Seal Grip 17-921X1
Aquapon WB EP 98E-1
Aquapon WB EP 98E-1

2. Acrylic Latex Semi-Gloss

BM Primer:
1st coat:
2nd coat:

SW Primer:
1st coat:
2nd coat:

PPG Primer:
1st coat:
2nd coat:

END OF SECTION 099123
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Ultra Spec 500 Interior Latex Primer N534
Ultra Spec 500 Interior Latex Semi-Gloss N539
Ultra Spec 500 Interior Latex Semi-Gloss N539
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SPEEDHIDE® Pro-EV Zero Interior Latex Primer 12-900XI
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SECTION 323114 CHAIN LINK CONSTRUCTION FENCING AND GATES

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

SUMMARY

This Section includes the following for temporary construction fencing:

1. Galvanized-steel chain link fabric.
2. Galvanized-steel framework.
3. Gate hardware.

Chain link construction fencing and gates are the responsibility of the General Construction
Contractor.

1. Provide construction fencing and gates the extent of which is indicated on Drawings
at a minimum height of 6’-0” enclosing the staging area.

SUBMITTALS

Product data in the form of manufacturer's technical data, specifications, and installation
instructions for fence and gate posts, fabric, gates, gate operators, and accessories.

Shop drawings showing location of fence, gates, each post, and details of post installation,
extension arms, gate swing, hardware, and accessories.

QUALITY ASSURANCE
Installer Qualifications: Engage an experienced Installer who has at least three years' experience
and has completed at least five chain link fence projects with same material and of similar scope to

that indicated for this Project with a successful construction record of in-service performance.

Single-Source Responsibility: Obtain chain link fences and gates, including accessories, fittings,
and fastenings, from a single source.

PROJECT CONDITIONS

Field Measurements: Verify layout information for fences and gates shown on the Drawings in
relation to the property survey and existing structures. Verify dimensions by field measurements.

CHAIN LINK CONSTRUCTION FENCING AND GATES 323114 - 1



25113.00

PART 2 - PRODUCTS

2.1

22

A.

FABRIC
Selvage: Knuckled on both selvages.
Steel Chain-Link Fence Fabric: Fabricated in one-piece widths for fencing 12 feet and less in

height to comply with Chain Link Fence Manufacturers Institute (CLFMI) "Product Manual" and
with requirements indicated below:

1. Mesh and Wire Size: 2-inch mesh, 0.148-inch diameter (9 gauge).
2. Coating: ASTM A 817, Type 2, Class 1, zinc-coated (galvanized) applied after weaving.
FRAMING

Round member sizes are given in actual outside diameter (OD) to the nearest thousandth of inches.
Round fence posts and rails are often referred to in ASTM standard specifications by nominal pipe
sizes (NPS) or the equivalent trade sizes in inches. The following indicates these equivalents all
measured in inches:

Type I Round Posts: Standard weight (schedule 40) galvanized-steel pipe conforming to
ASTM F 1083, according to heavy industrial requirements of ASTM F 669, Group IA, with
minimum yield strength of 25,000 psi, not less than 1.8 oz. of zinc per sq. ft. Type A coating inside
and outside according to ASTM F 1234, as determined by ASTM A 90, and weights per foot as
follows:

Actual Weight NPS

oD (Ib/ft) Size

2.375 3.65 2

Top Rail: Manufacturer's longest lengths (17 to 21 feet) with swedged-end or expansion-type
coupling, approximately 6 inches long for joining. Provide rail ends or other means for attaching
top rail securely to each gate corner, pull, and end post.

1. Round Steel: 1.660-inch OD Type I or II steel pipe.

Steel Posts for Fences: As follows:

1. Round Line or Intermediate Posts: 1.90-inch OD Type I or II steel pipe.
2. Round End, Corner, and Pull Posts: 2.375-inch OD Type I or II steel pipe.

Swing Gate Posts: Furnish posts to support single gate leaf, or one leaf of a double-gate
installation, according to ASTM F 900, sized as follows for steel and aluminum pipe posts:

1. Steel posts for fabric height of 6 feet or less and gate leaf width to 10 Feet: 2.875-inch OD
pipe weighing at least 4.64 1b per ft.

2. Provide two (2) leafs at each gated construction entrance minimum width of 8 feet each
leaf.
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FITTINGS AND ACCESSORIES

Material: Comply with ASTM F 626. Mill-finished aluminum or galvanized iron or steel to suit
manufacturer's standards.

1. Steel and Iron: Unless specified otherwise, hot-dip galvanize pressed steel or cast-iron
fence fittings and accessories with at least 1.2 oz. zinc per sq. ft. as determined by
ASTM A 90.

Post and Line Caps: Provide weathertight closure cap for each post. Provide line post caps with
loop to receive tension wire or top rail.

Post Brace Assembly: Manufacturer's standard adjustable brace. Use material specified below for
brace, and truss to line posts with 3/8-inch-diameter rod and adjustable tightener. Provide
manufacturer's standard galvanized-steel, cast-iron or cast-aluminum cap for each end.

1. Round Steel: 1.660-inch OD Type I or 1I steel pipe.

Bottom Rail: Same material as top rail. Provide manufacturer's standard galvanized-steel, cast-iron
or cast-aluminum cap for each end.

Tension or Stretcher Bars: Hot-dip galvanized steel with a minimum length 2 inches less than the
full height of fabric, a minimum cross section of 3/16 inch by 3/4 inch, and a minimum of 1.2 oz. of
zinc coating per sq. ft. Provide one bar for each gate and end post, and two for each corner and pull
post, except where fabric is integrally woven into the post.

Tension and Brace Bands: 3/4-inch-wide minimum hot-dip galvanized steel with a minimum of 1.2
oz. of zinc coating per sq. ft.

1. Tension Bands: 0.074 inch thick (14 gage) minimum.
2. Brace Bands: 0.105 inch thick (12 gage) minimum.

Tension Wire: 0.177-inch-diameter metallic-coated steel marcelled tension wire conforming to
ASTM A 824 with finish to match fabric.

1. Coating Type II zinc in the following class as determined by ASTM A 90.
a. Class 2, with a minimum coating weight of 1.20 oz. per sq. ft. of uncoated wire
surface.

Tie Wires: 0.106-inch-diameter (12-gage) galvanized steel with a minimum of 0.80 oz. per sq. ft. of
zinc coating according to ASTM A 641, Class 3 or 0.148-inch-diameter (9-gage) aluminum wire
alloy 1350-H19 or equal, to match fabric wire.

POST SUPPORTS

Concrete Block Post Supports: Provide concrete block post supports with sleeves for posts. Block
supports are to be heavy enough to maintain fence in erect position.
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2.5 GATES

A. Fabricate perimeter frames of gates from same material and finish as fence framework. Assemble
gate frames by welding. Provide horizontal and vertical members to ensure proper gate operation
and attachment of fabric, hardware, and accessories. Space frame members maximum of 8 feet
apart unless otherwise indicated.

1. Fabric: Same as for fence unless otherwise indicated. Secure fabric at vertical edges with
tension bars and bands and to top and bottom of frame with tie wires.

B. Swing Gates: Comply with ASTM F 900.

1. Steel: Gates up to 8 feet wide:
a. Over 6 Feet High: Fabricate perimeter frames of 1.90-inch minimum OD Type |
or II steel pipe or 2-inch-square galvanized-steel tubing weighing 2.52 1b per sq. ft.

2. Gate Hardware: Provide galvanized hardware and accessories for each gate according to
the following:
a. Hinges: Size and material to suit gate size, non-lift-off type, offset to permit 180-
degree gate opening. Provide 1-1/2 pair of hinges for each leaf over 6-foot
nominal height.

b. Latch: Forked type or plunger-bar type to permit operation from either side of
gate, with padlock eye as an integral part of latch.
c. Gate Stops: Provide gate stops for double gates consisting of mushroom-type flush

plate with anchors, set in concrete, and designed to engage a center drop rod or
plunger bar. Include a locking device and padlock eyes as an integral part of the
latch, permitting both gate leaves to be locked with a single padlock.

2.6 MANUFACTURERS

1. Provide from one of the following:
a. GTO, Inc.
b. UltraGuard, Division of Alside
c. Wheatland Tube Company.
d. Or approved equal.

PART 3 - EXECUTION
3.1 INSTALLATION
A. General: Install fence in accordance with locations shown on the Drawings.
B. Setting Posts: Block supports at spacing required to maintain fence in upright position.
C. Top Rails: Run rail continuously through line post caps, bending to radius for curved runs and at

other posts terminating into rail end attached to posts or post caps fabricated to receive rail. Provide
expansion couplings as recommended by fencing manufacturer.
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D. Brace Assemblies: Install braces at end and gate posts and at both sides of corner and pull posts.
Locate horizontal braces at midheight of fabric on fences with top rail and at two thirds fabric
height on fences without top rail. Install so posts are plumb when diagonal rod is under proper
tension.

E. Fabric: Leave approximately 2 inches between finish grade and bottom selvage unless otherwise
indicated. Pull fabric taut and tie to posts, rails, and tension wires. Install fabric on security side of

fence, and anchor to framework so that fabric remains under tension after pulling force is released.

F. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate posts
with tension bands spaced not over 15 inches o.c.

G. Tie Wires: Use wire of proper length to secure fabric firmly to posts and rails. Bend ends of wire
to minimize hazard to persons or clothing.

1. Maximum Spacing: Tie fabric to line posts 12 inches o.c. and to rails and braces 24 inches
o0.C.

H. Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence opposite the
fabric side. Peen ends of bolts or score threads to prevent removal of nuts for added security.

32 GATE INSTALLATION

A. Install gates plumb, level, and secure for full opening without interference. Install ground-set items
in concrete for anchorage. Adjust hardware for smooth operation and lubricate where necessary.
Install gates according to manufacturer's instructions, plumb, level, and secure.

END OF SECTION 323114
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SECTION 329200 — SITE RESTORATION

PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General, Special and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following:
Finish grading.
Lawn restoration.

Topsoil and soil amendments.
Fertilizers.

B =

B. The General Contractor shall be responsible for site restoration of the staging areas indicated on
the Phasing Drawing. Each Prime Contractor shall be responsible for site restoration for all
other locations disturbed by their activities, stored materials, parking, etc.

C. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section “Temporary Facilities” for site damages resulting from installation and
removal Procedures and related equipment.

1.3 SUBMITTALS

A. Certification of grass seed from seed vendor for each grass-seed mixture stating the botanical
and common name and percentage by weight of each species and variety, and percentage of
purity, germination, and weed seed. Include the year of production and date of packaging.

B. Qualification data for firms and persons specified in the "Quality Assurance" Article to
demonstrate their capabilities and experience. Include lists of completed projects with project
names and addresses, names and address of architects and owners, and other information
specified.

C. Material test reports from qualified independent testing agency indicating and interpreting test
results relative to compliance of the following materials with requirements indicated.

1. Analysis of existing surface soil.
2. Analysis of imported topsoil, if any.
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QUALITY ASSURANCE

A. Installer Qualifications: Contractor to engage an experienced Installer who has completed site
restoration work similar in material, design, and extent to that indicated for this Project and with
a record of successful lawn establishment.

DELIVERY, STORAGE, AND HANDLING

A. Packaged Materials: Deliver packaged materials in containers showing weight, analysis, and
name of manufacturer. Protect materials from deterioration during delivery and while stored at
site.

B. Seed: Deliver seed in original sealed, labeled, and undamaged containers.

PROJECT CONDITIONS

A. Utilities: Determine location of above grade and underground utilities and perform work in a
manner which will avoid damage. Hand excavate, as required. Maintain grade stakes until
removal is mutually agreed upon by parties concerned.

COORDINATION AND SCHEDULING

A. Coordinate lawn seeding during normal planting seasons for each type of seed required.

PART 2 - PRODUCTS

2.1

2.2

GRASS MATERIALS

A. Grass Seed: Fresh, clean, dry, new-crop seed complying with the Association of Official Seed
Analysts' "Rules for Testing Seeds" for purity and germination tolerances.

1. Seed Mixture: Provide seed of grass species and varieties, and proportions to match
established lawns in adjoining areas of site.

TOPSOIL

A. Topsoil: ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free of
stones 1 inch (25 mm) or larger in any dimension, and other extraneous materials harmful to
plant growth.

1. Topsoil Source: Reuse surface soil stockpiled on the site. Verify suitability of surface soil
to produce topsoil meeting requirements and amend when necessary. Supplement with
imported topsoil when quantities are insufficient. Clean topsoil of roots, plants, sods,
stones, clay lumps, and other extraneous materials harmful to plant growth.

2. Topsoil Source: Amend existing surface soil to produce topsoil. Supplement with
imported topsoil when required, at no additional cost.
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23 SOIL AMENDMENTS

A.

K.

General: Provide soil amendments of type and quantities recommended by soil testing agency
to produce satisfactory topsoil for growing conditions indicated.

Lime: ASTM C 602, Class T, agricultural limestone containing a minimum 80 percent calcium
carbonate equivalent, with a minimum 99 percent passing a No. 8 (2.36 mm) sieve and a
minimum 75 percent passing a No. 60 (250 micrometer) sieve.

1. Provide lime in the form of dolomitic limestone.

Aluminum Sulfate: Commercial grade, unadulterated.

Sand: Clean, washed, natural or manufactured sand, free of toxic materials.

Perlite: Horticultural perlite, soil amendment grade.

Peat Humus: Finely divided or granular texture, with a pH range of 6 to 7.5, composed of
partially decomposed moss peat (other than sphagnum), peat humus, or reed-sedge peat.

Peat Humus: For acid-tolerant trees and shrubs, provide moss peat, with a pH range of 3.2
to 4.5, coarse fibrous texture, medium-divided sphagnum moss peat or reed-sedge peat.

Sawdust or Ground-Bark Humus: Decomposed, nitrogen-treated, of uniform texture, free of
chips, stones, sticks, soil, or toxic materials.

1. When site treated, mix with at least 0.15 1b (2.4 kg) of ammonium nitrate or 0.25 Ib (4 kg)
of ammonium sulfate per cu. ft. (cu. m) of loose sawdust or ground bark.

Manure: Well-rotted, unleached stable or cattle manure containing not more than 25 percent by
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks,
soil, weed seed, and material harmful to plant growth.

Herbicides: EPA registered and approved, of type recommended by manufacturer.

Water: Potable.

24 FERTILIZER

A.

Bonemeal: Commercial, raw, finely ground; minimum of 4 percent nitrogen and 20 percent
phosphoric acid.

Superphosphate: Commercial, phosphate mixture, soluble; minimum of 20 percent available
phosphoric acid.

Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea-form,
phosphorous, and potassium in the following composition:
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1. Composition: 1 Ib per 1000 sq. ft. (0.5 kg per 100 sq. m) of actual nitrogen, 4 percent
phosphorous, and 2 percent potassium, by weight.

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified soil-testing agency.

Slow-Release Fertilizer: Granular fertilizer consisting of 50 percent water-insoluble nitrogen,
phosphorus, and potassium in the following composition:

1. Composition: 5 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by
weight.

2. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by
weight.

3. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified soil-testing agency.

2.5 EROSION-CONTROL MATERIALS

A.

Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a
photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6
inches (150 mm) long.

Fiber Mesh: Biodegradable twisted jute or spun-coir mesh, 0.92 1b per sq. yd. (0.5 kg per sq.
m) minimum, with 50 to 65 percent open area. Include manufacturer's recommended steel wire
staples, 6 inches (150 mm) long.

PART 3 - EXECUTION

3.1 RECONDITIONING LAWNS

A.

Recondition existing lawn areas damaged by Contractor's operations, including storage of
materials or equipment and movement of vehicles. Also recondition lawn areas where
settlement or washouts occur or where minor regrading is required.

Remove sod and vegetation from diseased or unsatisfactory lawn areas; do not bury into soil.
Remove topsoil containing foreign materials resulting from Contractor's operations, including
oil drippings, fuel spills, stone, gravel, and other construction materials, and replace with new
topsoil.

Where substantial lawn remains, mow, dethatch, core aerate, and rake. Remove weeds before
seeding. Where weeds are extensive, apply selective herbicides as required. Do not use pre-

emergence herbicides.

Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf,
and legally dispose of it off the Owner's property.

Till stripped, bare, and compacted areas thoroughly to a depth of 6 inches (150 mm).

Apply required soil amendments and initial fertilizers and mix thoroughly into top 4 inches
(100 mm) of soil. Provide new planting soil as required to fill low spots and meet new finish
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grades.
G. Apply seed and protect with straw mulch as required for new lawns.

H. Water newly planted areas and keep moist until new grass is established.

32 CLEANUP AND PROTECTION
A. During site restoration operations, keep pavements clean and work area in an orderly condition.
B. Protect finish graded areas and lawns from damage due to site restoration operations, operations
by other contractors and trades, and trespassers. Maintain protection during installation and
maintenance periods. Treat, repair, or replace damaged work as directed.

33 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove surplus soil and waste material, including excess subsoil, unsuitable soil,
trash, and debris, and legally dispose of it off the Owner's property.

END OF SECTION 329200
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Division 01 Section "Summary" for restrictions on the use of the premises, Owner-occupancy requirements, and phasing requirements.
	2. Division 01 Section "Execution" for cutting and patching procedures.


	1.3 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner as directed.
	C. Remove and Reinstall:  Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain:  Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

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

	1.5 PREINSTALLATION MEETINGS
	A. Pre-demolition 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.
	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.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For refrigerant recovery technician.
	B. Proposed Protection Measures:  Submit report, including drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust control and, for noise control.  Indicate proposed locations and ...
	C. Schedule of Selective Demolition Activities:  Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity.  Ensure Owner's on-site operations are uninterrupted.
	2. Interruption of utility services.  Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of elevator and stairs.
	5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	D. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	E. Pre-demolition Photographs or Video:  Submit before Work begins.
	F. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...
	G. Warranties:  Documentation indicated that existing warranties are still in effect after completion of selective demolition.
	H. Engineered Sharing Design:   Signed and sealed drawings and calculations showing temporary sharing required.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory:  Submit a list of items that have been removed and salvaged.
	B. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.

	1.8 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification program.

	1.9 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area.  Conduct selective demolition so Owner's operations will not be disrupted.
	B. 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 and equipment.
	b. Educational and administrative supplies and materials
	c. Stored materials.


	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials:  It is expected that hazardous materials will be abated by the abatement contractor.
	1. Hazardous materials will be removed by the Owner’s abatement contractor before start of the phased demolition Work.
	2. Care should be taken during demolition in the event Asbestos Containing Building Materials (ACBM) is found that was not accessible during recent 3 Year Re-Inspections to include: VAT/VCT mastic under tile, unit ventilators, ACBM pipe fittings above...
	3. In accordance with federal and state regulations, the materials may be present in the inaccessible area(s) listed above must be assumed as ACBM until access is provided and by additional sampling and laboratory analysis of such materials.  If suspe...

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.10 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties.  Existing warranties include but not limited to the fol...
	1. Existing roof warranties
	a. Garland Corporation for modified bitumen roofing.
	b. Sika Corporation for white urethane coated roofing and ductwork.


	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing system has been inspected and warranty remains in effect.  Submit documentation at Project closeout.
	C. Notice:  All roofing penetrations shall be the responsibility of the Roofing Prime Contractor.  All prime contractors shall be responsible for coordinating with the Roofing Prime Contractor for roof system penetrations.


	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI/ASSE 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 record documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in record documents.
	C. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	E. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition ope...
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.
	2. Steel Tendons:  Locate tensioned steel tendons and include recommendations for de-tensioning.

	F. Survey of Existing Conditions:  Record existing conditions by use of preconstruction photographs or preconstruction videotapes.
	1. Comply with requirements specified in Division 01 Section "Photographic Documentation."
	2. Inventory and record the condition of items to be removed and salvaged.  Provide  photographs or video of conditions that might be misconstrued as damage caused by salvage operations.
	3. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.


	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.
	1. Comply with requirements for existing services/systems interruptions specified in Division 01 Section "Summary."

	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. School District will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off indicated utilities with utility companies.
	3. 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.
	4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated 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.
	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.
	g. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork material.


	C. Refrigerant:  Remove refrigerant from mechanical equipment to be selectively demolished according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 PREPARATION
	A. 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.
	1. Comply with requirements for access and protection specified in Division 01 Section "Temporary Facilities and Controls."

	B. Temporary Facilities:  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.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Division 01 Section "Temporary Facilities and Controls."

	C. Temporary Shoring:  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 mov...
	1. Strengthen or add new supports when required during progress of selective demolition.
	2. Submit signed and sealed sharing design drawings and calculations.


	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	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 ha...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials.  At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations.  Maintain fire watch and po...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly. Comply with requirements in Division 01 Section "Construction Waste Management and Disposal."

	B. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	C. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. 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.

	D. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during selective demolition.  When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and...

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, then remove concrete between saw cuts.
	B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using power-driven saw, then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove.
	D. Resilient Floor Coverings:  Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings."
	E. Roofing:  Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weathertight.  See Division 07, for new roofing requirements.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow demolished materials to accumulate on-site.
	2. 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.
	4. Comply with requirements specified in Division 01 Section "Construction Waste Management and Disposal."

	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

	3.7 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.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Steel reinforcing bars.
	4. Masonry joint reinforcement.
	5. Ties and anchors.
	6. Miscellaneous masonry accessories.

	B. Related Sections:
	1. Division 07 Section "Sheet Metal Flashing and Trim" for exposed sheet metal flashing and for furnishing manufactured reglets installed in masonry joints.


	1.3 DEFINITIONS
	A. CMU(s):  Concrete masonry unit(s).
	B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

	1.4 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each type and size of the following:
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	B. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	C. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

	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 pre-blended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos.  Store pre-blended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in covered weatherpr...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.7 PROJECT 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 (600 mm) down both sides of walls and hold cover securely in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather constr...
	1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than 7 days after completing cleaning.

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


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.
	B. Fire-Resistance Ratings: Where indicated, provide units that comply with requirements for fire-resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or by other means, as acceptable to autho...

	2.2 CONCRETE MASONRY UNITS
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide bullnose units for outside corners unless otherwise indicated.

	B. Interior CMUs:  ASTM C 90.
	1. Density Classification:  Light weight unless otherwise indicated.
	2. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.
	3. Exposed Faces:  Provide color and texture matching the range represented by Architect's sample.
	a. Premium grade face for all exposed and painted CMU locations. Block filler will be required to fill any voids or pot marks found in exposed CMU prior to Paint application. Contactor shall notify Architect prior to painting for wall inspections.



	2.3 CONCRETE AND MASONRY LINTELS
	A. General:  Provide one of the following:
	B. Concrete Lintels:  ASTM C 1623, matching CMUs in color, texture, and density classification; and with reinforcing bars indicated. Provide lintels with net-area compressive strength not less than CMUs.
	C. Masonry Lintels:  Prefabricated or built-in-place masonry lintels made from bond beam CMUs with reinforcing bars placed as indicated and filled with coarse grout.  Cure precast lintels before handling and installing.  Temporarily support built-in-p...

	2.4 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing the No. 16 (1.18-mm) sieve.

	E. Aggregate for Grout:  ASTM C 404.
	F. Water:  Potable.

	2.5 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 (Grade 420).
	B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M.
	1. Interior Walls:  Hot-dip galvanized, carbon steel.
	2. Exterior Walls:  Stainless steel.
	3. Wire Size for Side Rods:  0.187-inch (4.76-mm) diameter.
	4. Wire Size for Cross Rods:  0.187-inch (4.76-mm) diameter.
	5. Wire Size for Veneer Ties:  0.187-inch (4.76-mm) diameter.
	6. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches (407 mm) o.c.
	7. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

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

	2.6 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.
	2. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc coating.
	3. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, with ASTM A 153/A 153M, Class B coating.
	4. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

	B. Adjustable Anchors for Connecting to Concrete:  Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Connector Section:  Dovetail tabs for inserting into dovetail slots in concrete and attached to tie section; formed from 0.109-inch- (2.78-mm-) thick, stainless-steel sheet.
	a. 0.108-inch- (2.74-mm-) thick, galvanized sheet may be used at interior walls unless otherwise indicated.

	2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of masonry face, made from 0.25-inch- (6.35-mm-)diameter, stainless-steel wire. Mill-galvanized wire may be used at interior walls unless otherwise indicated.
	3. Corrugated Metal Ties:  Metal strips not less than 7/8 inch (22 mm) wide with corrugations having a wavelength of 0.3 to 0.5 inch (7.6 to 12.7 mm) and an amplitude of 0.06 to 0.10 inch (1.5 to 2.5 mm) made from 0.109-inch- (2.78-mm-) thick, stainle...
	a. 01.08-inch- (2.74-mm-) thick, galvanized sheet may be used at interior walls unless otherwise indicated.


	C. Rigid Anchors:  Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm) thick by 24 inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins unless otherwise indicated bent to configuration indicated.
	1. Corrosion Protection:  Epoxy coating 0.020 inch (0.51 mm) thick


	2.7 EMBEDDED FLASHING MATERIALS
	A. Flexible Flashing:  Use one of the following unless otherwise indicated:
	1. Copper-Laminated Flashing:  5-oz./sq. ft. (1.5-kg/sq. m) copper sheet bonded between 2 layers of glass-fiber or polymer cloth.  Use only where flashing is fully concealed in masonry.
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) York Manufacturing, Inc.; Multi-Flash 500.
	2) STS Coatings; Gorilla Flash.
	3) Building Materials West Co.; Evacu-Splice.



	B. Application:  Unless otherwise indicated, use the following:
	1. Where flashing is indicated to receive counterflashing, use metal flashing.
	2. Where flashing is indicated to be turned down at or beyond the wall face, use metal flashing.
	3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal flashing with a drip edge.  Drip edge shall be Type 304 stainless steel (26 gauge).
	4. Where flashing is fully concealed, use metal flashing or flexible flashing.
	5. Solder for Copper:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead.
	6. Elastomeric Sealant:  ASTM C 920, chemically curing silicone sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	7. All corner and end dams are required to be pre-manufactured.
	8. Lap and fold all joints with non-asphaltic sealant.

	C. Adhesives, Primers, and Seam Tapes for Flashings:  Subject to compliance with manufacturer’s recommendations, provide polyether sealant (York Manufacturing, Inc. UniverSeal US-100 or approved equal) installed in accordance with Flashing manufacture...

	2.8 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Pre-molded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, urethane or PVC.
	B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stabi...

	2.9 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime mortar unless otherwise indicated.
	3. For exterior masonry, use portland cement-lime mortar.
	4. For reinforced masonry, use portland cement-lime mortar.
	5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.

	B. Pre-blended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a pre-blended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	1. For masonry below grade or in contact with earth, use Type M
	2. For reinforced masonry, use Type S
	3. For mortar parge coats, use Type S or Type N.
	4. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not indicated, use Type S.
	5. For interior non-load-bearing partitions, Type N.

	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa).
	3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured according to ASTM C 143/C 143M.



	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 work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	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.

	3.2 INSTALLATION, GENERAL
	A. Build chases and recesses to accommodate items specified in this and other Sections.
	B. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	C. 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, un-chipped edges.  Allow units to dry before laying u...

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 mm) or minus 1/4 inch (6 mm).
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch (12 mm).
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) 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 (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) 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 (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.
	5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.
	6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).
	2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch (3 mm).
	3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch (9 mm) or minus 1/4 inch (6 mm).
	4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm).


	3.4 LAYING MASONRY WALLS
	A. 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...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in bond pattern indicated on Drawings; do not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 4-inches (100-mm).  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch (100-mm) horizontal face...
	D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar before laying fresh masonry.
	E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. 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.
	H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.
	I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.
	2. Fasten partition top anchors to structure above and build into top of partition.  Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch (13-mm) clearance between end of anchor rod and end of ...
	3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal.  Fill joint with mortar after dead-load deflection of structure above approaches final position.
	4. At fire-rated partitions, treat joint between top of partition and underside of structure above to comply with Division 07 Section "Fire-Resistive Joint Systems."


	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Set cast-stone trim units in full bed of mortar with full vertical joints.  Fill dowel, anchor, and similar holes.
	1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear water.
	2. Allow cleaned surfaces to dry before setting.
	3. Wet joint surfaces thoroughly before applying mortar.

	D. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	E. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.

	3.6 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a minimum of 6 inches (150 mm).
	1. Space reinforcement not more than 16 inches (406 mm) o.c.
	2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and parapet walls.
	3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings and extending 12 inches (305 mm) beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE
	A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or concrete to comply with the following:
	1. Provide an open space not less than 1 inch (25 mm) wide between masonry and structural steel or concrete unless otherwise indicated.  Keep open space free of mortar and other rigid materials.
	2. Anchor masonry with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 inches (915 mm) o.c. horizontally.


	3.8 CONTROL AND EXPANSION JOINTS
	A. 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.
	B. Form control joints in concrete masonry using one of the following methods:
	1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.  Fill resultant core with grout and rake out joints in exposed faces for application of sealant.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep head joints free and clear of mortar or rake out joint for application of sealant.
	4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete for application of sealant.


	3.9 LINTELS
	A. Provide concrete or masonry lintels where shown and where openings of more than 12 inches (305 mm) for brick-size units and 24 inches (610 mm) for block-size units are shown without structural steel or other supporting lintels.
	B. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

	3.10 FLASHING
	A. General:  Install embedded flashing in masonry at lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	B. 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, se...
	2. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, and up face of sheathing at least 6 inches (200 mm) above top of mortar netting; with upper edge tucked under building paper or building wrap, lapping at least...
	3. At lintels, extend flashing a minimum of 6 inches (150 mm) into masonry at each end.  At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up not less than 2 inches (50 mm) to form end dams.
	4. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 inches (38 mm) or as recommended by flashing manufacturer, and seal lap with elastomeric sealant complying with requirements in Division 07 Section "Joint S...
	5. Install metal drip edges and sealant stops with ribbed sheet metal flashing by interlocking hemmed edges to form hooked seam.  Seal seam with elastomeric sealant complying with requirements in Division 07 Section "Joint Sealants" for application in...
	6. Install metal drip edges beneath metal flashing and flexible flashing at exterior face of wall.  Stop flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to top of metal drip edge.
	7. Install metal flashing termination beneath flexible flashing at exterior face of wall.  Stop flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to top of metal flashing termination.
	8. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.

	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions.  Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts...
	D. Install reglets and nailers for flashing and other related construction where they are shown to be built into masonry.

	3.11 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches (1520 mm)


	3.12 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel un-cleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and non-masonry 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 concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.13 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste.  Fill material is specified in Division 31 Section "Earth Moving."
	3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

	C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.
	END OF SECTION 042200



	05 COMBINED
	051200 Structural Steel Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Structural steel.
	2. Grout.

	B. Related Sections:
	1. Division 01 Section "Quality Requirements" for independent testing agency procedures and administrative requirements.
	2. Division 05 Section "Steel Decking" for field installation of shear connectors through deck.
	3. Division 05 Section "Metal Fabrications" for steel lintels and shelf angles not attached to structural-steel frame miscellaneous steel fabrications and other metal items not defined as structural steel.
	4. Division 09 section “Painting” - surface-preparation and priming requirements.


	1.3 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	B. Seismic-Load-Resisting System:  Elements of structural-steel frame designated as "SLRS" or along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and their connections.
	C. Heavy Sections:  Rolled and built-up sections as follows:
	1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches (38 mm).
	2. Welded built-up members with plates thicker than 2 inches (50 mm).
	3. Column base plates thicker than 2 inches (50 mm).

	D. Protected Zone:  Structural members or portions of structural members indicated as "Protected Zone" on Drawings.  Connections of structural and nonstructural elements to protected zones are limited.
	E. Demand Critical Welds:  Those welds, the failure of which would result in significant degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are indicated as "Demand Critical" or "Seismic Critical" on Drawings.

	1.4 PERFORMANCE REQUIREMENTS
	A. Moment Connections:  See design drawings.

	1.5 ACTION SUBMITTALS
	A. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.  Show backing bars that are to be removed and supplemental fillet welds where backing bars are to remain.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pre-tensioned and slip-critical high-strength bolted connections.
	5. Identify members and connections of the seismic-load-resisting system.
	6. Indicate locations and dimensions of protected zones.
	7. Identify demand critical welds.
	8. For structural-steel connections indicated to comply with design loads, include structural design data signed and sealed by the qualified professional engineer licensed in the state of the project responsible for their preparation.

	B. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):  Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded joint qualified by testing, including the following:
	1. Power source (constant current or constant voltage).
	2. Electrode manufacturer and trade name, for demand critical welds.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer and fabricator
	B. Welding certificates.
	C. Mill test reports for structural steel, including chemical and physical properties.
	D. Product Test Reports:  For the following:
	1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	2. Direct-tension indicators.
	3. Shop primers.
	4. Non-shrink non-metallic grout.


	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A qualified steel fabricator that follows the standard practices of the AISC Quality Certification Program and specifications but does not have to be an AISC certified shop.
	B. Installer Qualifications:  A qualified installer who complies with installation requirements of the AISC specifications but does not have to be an AISC certified installer.
	C. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement P1 or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."
	D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	1. Welders and welding operators performing work on bottom-flange, demand-critical welds shall pass the supplemental welder qualification testing, as required by AWS D1.8.  FCAW-S and FCAW-G shall be considered separate processes for welding personnel...

	E. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303.
	2. AISC 341 and AISC 341s1.
	3. AISC 360.
	4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

	F. Conform to AISC specifications.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from corrosion and deteriorat...
	1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.

	B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
	1. Fasteners may be repackaged provided the testing and inspecting agency observes repackaging and seals containers.
	2. Clean and relubricate bolts and nuts that become dry or rusty before use.
	3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F 1852 fasteners and for retesting fasteners after lubrication.


	1.9 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 992/A 992M
	B. Channels, Angles, M, S-Shapes:  ASTM A 36/A 36M;
	C. Plate and Bar: ASTM A36
	D. Cold formed Hollow Structural Sections: ASTM A500, Grade C Structural Tubing
	a. Finish: Primered except where indicated Galvanized

	E. Steel Pipe: ASTM A500, Grade C
	a. Finish: Primered except where indicated Galvanized

	F. Corrosion-Resisting Structural-Steel Shapes, Plates, and Bars:  ASTM A 588/A 588M, Grade 50 (345).
	G. Corrosion-Resisting Cold-Formed Hollow Structural Sections:  ASTM A 847/A 847M, structural tubing.
	H. Welding Electrodes: Comply with AWS requirements

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, heavy-hex steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washe...
	1. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), compressible-washer type with plain finish.

	B. Zinc-Coated High Strength Bolts, Nuts and Washers ASTM A325, Type 1, heavy-hex steel structural bolts: ASTM A563, Grade DH heavy hex carbon steel nuts; and ASTM F436, Type 1, hardened carbon steel washers.
	1. Finish: Mechanically Deposited Zinc Finish

	C. Tension-Control, High Strength Bolt-Nut-Washer Assemblies: ASTM F1852, Type 1, heavy hex head assemblies consisting of steel structural bolts with splined ends, heavy hex carbon steel nuts and hardened carbon steel washers.
	1. Finish: Mechanically Deposited Zinc Finish

	D. Un-headed Anchor rods: ASTM F 1554, Grade 36
	1. Configuration: Hooked
	2. Nuts: ASTM A536 hex carbon steel
	3. Plate Washers: ASTM A 36, carbon steel
	4. Washers ASTM F436, Type 1, hardened carbon steel
	5. Finish: Hot-dip Zinc coating ASTM A 153 Class C.
	F.          Headed Anchor Rods: ASTM F 1554, Grade 36
	1. Nuts: ASTM A 563, hex carbon steel
	2. Plate Washers: ASTM A36 carbon steel
	3. Washers: ASTM F 436, Type 1, hardened carbon steel
	4. Finish: Hot-dip zinc coating, ASTM A153 Class C
	G.         Threaded Rods: ASTM A 36 Grade 50
	1. Nuts: ASTM A 563, hex carbon steel
	2. Washers: ASTM F 436, Type 1, hardened carbon steel
	3. Finish: Hot-dip zinc coating, ASTM A153 Class C
	H.        Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030
	I.         Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.


	2.3 PRIMER
	A. Primer:  Comply with Division 09 Section “Painting”.

	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive and non-staining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.5 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360.
	1. Camber structural-steel members where indicated.
	2. Fabricate beams with rolling camber up.
	3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain markings until structural steel has been erected.
	4. Mark and match-mark materials for field assembly.
	5. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M.

	C. Bolt Holes:  Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	E. Welded Door Frames:  Build up welded door frames attached to structural steel.  Weld exposed joints continuously and grind smooth.  Plug-weld fixed steel bar stops to frames.  Secure removable stops to frames with countersunk machine screws, unifor...
	F. Holes:  Provide holes required for securing other work to structural steel and for other work to pass through steel framing members.
	1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes or enlarge holes by burning.
	2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
	3. Weld threaded nuts to framing and other specialty items indicated to receive other work.


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

	B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances in AISC 303 for mill material.


	2.7 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 2 inches (50 mm).
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

	Painting:  Prepare steel and apply a one-coat, non-asphaltic primer complying with SSPC-PS Guide 7.00, "Painting System Guide 7.00:  Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film thickness of not less than 1.5 mils (0.038 ...
	2.8 GALVANIZING
	B. Hot-dip Galvanized Finish: Apply Zinc coating by the hot-dip galvanizing process to structural  steel  according  ASTM A 123/ A123M
	1. Fill vent and drain holes that will be exposed in the finished work unless they will function as\ Weep holes, by plugging with Zinc solder and filing off smooth.
	2. Galvanize lintels and shelf angles attached to structural frame and located in exterior walls

	2.9 SOURCE QUALITY CONTROL
	A.      The Contractor- Erector will engage and independent testing and inspecting agency to perform shop tests inspections and reports and correct deficiencies in the work
	1. Bolted Connections:  Shop-bolted connections will be inspected and tested according to RDSC’s “Specification for Structural Joints Using ASTM A325 or A490 Bolts”
	2. Welded connections: In addition to visual inspection, shop welded connections will be tested and inspected in accordance with AWS D1.1/D1.1M and the following testing agency’s options:
	a. Liquid Penetration Inspection – ASTM E 165
	b. Magnetic Particle Inspection – ASTM E 709
	c. Ultrasonic Inspection – ASTM E164
	d. Radiographic Inspection – ASTM E 94
	B. In addition to visual inspection, shop welded shear connectors will be tested and inspected according to the requirements of   AWS D1.1/D1.1M for stud welding and as follows:

	1.  Bend tests will be performed if visual inspections reveal either a les-than-continuous 360- degree flash or welding repairs to any shear connector.
	3. Tests will be conducted on additional shear connectors if weld fracture occurs on shear connectors Already tested, according to the requirements in AWS D1.1/D1.1M

	C. Testing Agency: The General Contractor will engage a qualified testing agency to perform field tests and inspections.
	1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.
	a.  Bolted Connections:  Field-bolted connections will be inspected and tested according to RDSC’s “Specification for Structural Joints Using ASTM A325 or A490 Bolts”
	b.  Welded connections: In addition to visual inspection, shop welded connections will be tested and inspected in accordance with AWS D1.1/D1.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other embedments showing dimensions, locations, angles, and elevations.

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

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...
	1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.


	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Base Bearing and Leveling Plates:  Clean concrete and masonry-bearing surfaces of bond-reducing materials and roughen surfaces prior to setting plates.  Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of baseplate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written installation instructions for shrinkage-resistant grouts.

	C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	D. Align and adjust various members that form part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments ...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

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

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

	B. Weld Connections:  Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
	2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.
	3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	3.5 REPAIRS AND PROTECTION
	A. Touchup Painting:  Cleaning and touchup painting are specified in Division 09 painting Sections.



	055000 Metal Fabrications
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	3. Miscellaneous steel trim including steel angle corner guards.
	4. Loose bearing and leveling plates for applications where they are not specified in other Sections.

	B. Products furnished, but not installed, under this Section:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.

	C. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, slotted-channel inserts, wedge-type inserts, and other items cast into concrete.
	2. Division 05 Section "Structural Steel Framing."


	1.3 PERFORMANCE REQUIREMENTS
	A. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Nonslip aggregates and nonslip-aggregate surface finishes.
	2. Paint products.
	3. Grout.

	B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.

	C. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer licensed in the state of the project respons...

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified professional engineer.
	B. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	3. AWS D1,3/D1.3M, “Structural Welding code – Sheet Steel”
	4. AWS D1.6, "Structural Welding Code - Stainless Steel."


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.8 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages and steel weld plates and angles for casting into concrete.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with inte...


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	1. Cold formed Steel tubing: ASTM A 500
	2. Hot formed Steel tubing: ASTM A501
	3. Steel Pipe: ASTM A 53, schedule 40 unless otherwise indicated
	4. Gray Iron Castings: ASTM A 48, Class 30
	5. Malleable Iron Castings: ASTM A47, Grade 32510
	6. Cast-in-Place anchors- safety factor of 4 tested as per ASTM E448
	a. threaded or Wedge type; galvanized ferrous castings either ASTM A47 malleable iron of ASTMA 27 cast steel provide bolts, washers and shims hot –dip galvanized per ASTM A153



	2.3 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls.  Select fasteners fo...
	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where indicated, flat washers.
	C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where indicated, flat washers; Alloy Group 1 (A1).
	D. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	E. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs not less than 3 inches (75 mm) long at not more than 8 in...

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Epoxy Zinc-Rich Primer:  Complying with Sherwin Williams: MarcroPoxy 646 intermediate and Acrolon 218 finish.
	C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.5 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated.  Locate joints whe...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches...


	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	1. Furnish inserts for units installed after concrete is placed.

	C. Galvanize miscellaneous framing and supports where indicated.
	D. Prime miscellaneous framing and supports with primer specified in Division 09 where indicated.

	2.7 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

	C. Prime exterior miscellaneous steel trim with zinc-rich primer.

	2.8 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction.  Drill plates to receive anchor bolts and for grouting.
	B. Galvanize plates.
	C. Prime plates with primer specified in Division 09

	2.9 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for each opening unless otherwise indicated.  Weld adjoining...
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less than 8 inches (200 mm) unless otherwise indicated.
	C. Galvanize loose steel lintels located in exterior walls unless noted on design drawings.

	2.10 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.
	C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.11 STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
	1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

	B. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:

	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for operable partitions securely to and rigidly brace from building structure.

	3.3 INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces.  Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pa...
	1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

	B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.



	055213 Pipe And Tube Railings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel pipe and tube railings.

	B. Related Sections:
	1. Section 051200 “Structural Steel Framing” for anchoring railings.
	2. Section 061000 "Rough Carpentry" for wood blocking for anchoring railings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails and Top Rails of Guards:
	a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
	b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Infill of Guards:
	a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. (0.093 sq. m).
	b. Infill load and other loads need not be assumed to act concurrently.


	B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Railing brackets.
	3. Grout, anchoring cement, and paint products.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Initial Selection:  For products involving selection of color, texture, or design, including mechanical finishes on stainless steel.
	D. Submit final structural calculations sealed and signed by a qualified registered Professional Engineer licensed in the state of the project depicting final installed pipe and tube railing assembly.

	1.5 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing from single source from single manufacturer.
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.6, "Structural Welding Code - Stainless Steel."


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.8 COORDINATION AND SCHEDULING
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concr...
	C. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.2 STEEL AND IRON
	A. Tubing:  ASTM A 500 (cold formed).
	B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	1. Provide galvanized finish for exterior installations and where indicated.

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

	2.3 FASTENERS
	A. General:  Provide the following:
	1. Hot-Dip Galvanized Railings:  Hot-dip zinc-coated steel fasteners complying with ASTM A 153/A 153M or ASTM F 2329 for zinc coating.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
	2. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	3. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise indicated.

	D. Post-Installed Anchors:  Torque-controlled expansion anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined...
	1. Material for Interior Locations:  Carbon-steel components zinc-plated to comply with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 1 (A1) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M).


	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Etching Cleaner for Galvanized Metal:  Sherwin Williams: Clean N Etch.
	C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	D. Shop Primers:  Provide primers that comply with Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	E. Shop Primer for Galvanized Steel:  Water based galvanized metal primer complying with Sherwin Williams Pro-Cryl Universal Primer.
	F. Non-shrink, Nonmetallic Grout:  Factory-packaged, non-staining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.5 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections:  Fabricate railings with welded connections unless otherwise indicated.
	H. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. 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 flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	I. Form changes in direction as follows:
	1. By inserting prefabricated elbow fittings of radius indicated.

	J. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	K. Close exposed ends of railing members with prefabricated end fittings.
	L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.
	M. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
	1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-resistant fillers, or other means to transfer loads through wall finishes to structural supports and prevent bracket or fitting rotation and crushing of substrate.

	N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.  Fabricate anchorage devices capable of withstanding loads imposed by railings.  Coordinate anchorage devices with supporting structure.
	O. For railing posts set in concrete, provide galvanized steel sleeves not less than 6 inches (150 mm) long with inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with metal plate forming bottom closure.
	P. Toe Boards:  Where indicated, provide toe boards at railings around openings and at edge of open-sided floors and platforms.  Fabricate to dimensions and details indicated.

	2.6 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...
	D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

	2.7 STEEL AND IRON FINISHES
	A. Galvanized Railings:
	1. Hot-dip galvanize exterior steel and iron railings, including hardware, after fabrication.
	2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
	3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.
	4. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.
	5. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.

	B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.
	C. Preparing Galvanized Railings for Shop Priming:  After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.
	D. Primer Application:  Apply shop primer to prepared surfaces of railings unless otherwise indicated.  Comply with requirements in SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting....
	1. Do not apply primer to galvanized surfaces.

	E. Shop-Painted Finish:  Comply with Section 099113 "Exterior Painting.” and Section 099123 “Interior Painting.”
	1. Color:  As selected by Architect from manufacturer's full range.


	2.8 EXAMINATION
	A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of concealed reinforcements have been clearly marked for Installer.  Locate reinforcements and mark locations if not already done.

	2.9 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 mm in 3 m).

	C. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	2.10 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.
	B. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches (50 mm) beyond joint on either side, fasten internal slee...

	2.11 ANCHORING POSTS
	A. Use metal sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into sleeves, fill annular space between post and sleeve with non-shrink, nonmetallic grout, mixed and placed to comply with anchoring materia...
	B. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring material.
	C. Leave anchorage joint exposed with 1/8-inch (3-mm) buildup, sloped away from post.

	2.12 ATTACHING RAILINGS
	A. Attach railings to wall with wall brackets, except where end flanges are used.  Provide brackets with 1-1/2-inch (38-mm) clearance from inside face of handrail and finished wall surface.  Locate brackets as indicated or, if not indicated, at spacin...
	1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.

	B. Secure wall brackets and railing end flanges to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.


	2.13 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted su...
	1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

	B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.

	2.14 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wood blocking, cants and nailers.
	2. Wood furring and grounds.
	3. Plywood backing panels.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 inches nominal (114 mm actual) in least dimension.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NLGA:  National Lumber Grades Authority.
	3. SPIB:  The Southern Pine Inspection Bureau.
	4. WCLIB:  West Coast Lumber Inspection Bureau.
	5. WWPA:  Western Wood Products Association.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Include physical properties of treated materials based on testing by a qualified in...
	3. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D 5664.
	4. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	5. Include copies of warranties from chemical treatment manufacturers for each type of treatment.


	1.5 INFORMATIONAL SUBMITTALS
	A. 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.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the ma...

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal (38-mm actual) thickness or less, 19 percent for more than 2-inch nominal (38-mm actual) thickness unless otherwise indicated.

	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact ...
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat all rough carpentry unless otherwise indicated.
	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, stripping, and similar concealed members in contact with masonry or concrete.
	3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	4. Wood framing members that are less than 18 inches (460 mm) above the ground in crawlspaces or unexcavated areas.
	5. Wood floor plates that are installed over concrete slabs-on-grade.


	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined b...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional ...
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations...
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.
	4. Design Value Adjustment Factors:  Treated lumber shall be tested according ASTM D 5664 and design value adjustment factors shall be calculated according to ASTM D 6841.  For enclosed roof framing, framing in attic spaces, and where high temperature...

	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of each piece or omit marking and provide certificates of treatment compliance issued by testing agency.

	E. Application:  Treat all rough carpentry unless otherwise indicated.
	1. Framing for raised platforms.
	2. Framing for stages.
	3. Concealed blocking.
	4. Roof construction.
	5. Plywood backing panels.


	2.4 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Cants.
	4. Furring.
	5. Grounds.

	B. For items of dimension lumber size, provide Construction or No. 2 grade lumber and any of the following species:
	1. Hem-fir (north); NLGA.
	2. Mixed southern pine; SPIB.
	3. Western woods; WCLIB or WWPA.
	4. Eastern softwoods; NeLMA.

	C. For concealed boards, provide lumber with 15 percent maximum moisture content and any of the following species and grades:
	1. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or WWPA.
	2. Eastern softwoods; No. 2 Common grade; NeLMA.

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

	2.5 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that 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 A 153/A 153M or of Type 304 stainless steel.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M).
	F. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

	2.7 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	B. Water-Repellent Preservative:  NWWDA-tested and -accepted formulation containing 3-iodo-2-propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active ingredient.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, and similar su...
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	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. Do not splice structural members between supports unless otherwise indicated.
	E. 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 (406 mm) o.c.

	F. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as follows:
	1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately fitted to close furred spaces.
	2. 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 (2438 mm) o.c.  Where fire blocking is not inherent in framing system used, provide closely fitted sol...
	3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill space below partitions.
	4. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet (6 m) o.c.

	G. Sort and select lumber so that natural characteristics will 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 w...
	H. 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.

	I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.

	J. 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 faste...

	3.2 WOOD GROUND, BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for screeding or 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.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	D. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish material.  Remove temporary grounds when ...

	3.3 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 l...
	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.
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	075050 Roof Patching and Repairs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Supplementary, and Special Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Cutting and patching and repairing of existing Firestone TPO warranted roof areas as indicated.


	1.3 SUBMITTALS
	A. Product Data:  Submit data on all products being used in patching and repairs of existing roof.  Submitted products must be compatible with existing roof materials.
	B. Method of Roof Patching and Repair:  Outline of procedures for patching and repairing roof.

	1.4 QUALIFICATIONS
	A. Installer:  Company specializing in performing Work of this section with minimum three years documented experience.

	1.5 ENVIRONMENTAL REQUIREMENTS
	A. Do not cut and patch existing roofing membrane when weather conditions threaten the integrity of the building contents or intended continued occupancy.
	B. Maintain continuous temporary protection prior to and during repair work to keep the building weather tight.

	1.6 SCHEDULING
	A. Schedule Work to coincide with commencement of installation of mechanical and electrical equipment penetrating existing roofing materials.


	PART 2 -   PRODUCTS
	2.1 COMPONENTS
	A. Roof Membrane:  Same type material, thickness and color as existing roof materials.  Compatible with existing roof materials.
	B. Insulation:  Same type insulation material, thickness and R-value as existing insulation.
	C. Flexible Flashings:  As recommended by membrane manufacturer.

	2.2 ACCESSORIES
	A. Insulation Fasteners:  Appropriate for purpose intended; length required for thickness of material.
	B. Seam and Lap Sealants:  As recommended by roof manufacturer.
	C. Metal Flashings:  Minimum 0.032 inch thick aluminum, unless indicated otherwise.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that existing roof surface is clear and ready for work of this section.

	3.2 PREPARATION
	A. Sweep roof surface clean of loose matter and remove loose refuse and dispose of off site.

	3.3 INSTALLATION
	A. Install curbing and metal flashings as indicated on Drawings.
	B. Cut, patch and repair existing warranted roof system in strict accordance with Warrantee Manufacturer’s instructions using Roofer certified by existing Roof System manufacturer to maintain warrantee.
	C. Provide for surface drainage to existing drainage facilities.
	D. Do not permit traffic over repaired roof surface.



	076200 SHEET METAL FLASHING AND TRIM
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manufactured Products:
	a. Manufactured through-wall flashing and counterflashing.
	b. Manufactured reglets and counterflashing.

	2. Formed Products:
	a. Formed roof drainage sheet metal fabrications.
	b. Formed low-slope roof sheet metal fabrications.
	c. Formed steep-slope roof sheet metal fabrications.
	d. Formed wall sheet metal fabrications.
	e. Formed equipment support flashing.
	f. Formed overhead-piping safety pans.


	B. Related Sections:
	1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking.
	2. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof hatches, vents, and other manufactured roof accessory units.


	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other d...
	B. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal movements from ambient and surface temperature changes.
	1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.
	B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" unless more stringent requirements are specified or shown on Drawings.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage.  Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to the extent necessary for the period of sheet metal flashing and trim installation.


	PART 2 -  PRODUCTS
	2.1 SHEET METALS
	A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a strippable, temporary protective film before shipping.
	B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required.
	1. Surface:  Smooth, flat.
	2. Color Anodic Finish, Coil Coated:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
	a. Color:  As selected by Architect from full range of industry colors and color densities.
	b. Color Range:  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.

	3. Color:  As selected by Architect from manufacturer's full range.
	4. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil (0.013 mm).

	C. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully annealed.
	1. Finish:  2D (dull, cold rolled).
	2. Surface:  Smooth, flat.


	2.2 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and recommended by manufacturer o...
	B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal or manufactured item.
	1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
	a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or factory-applied coating.
	b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for metal being fastened.
	c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching internal gutter width.

	2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.

	C. Solder:
	1. For Stainless Steel:  ASTM B 32, Grade Sn60, with an acid flux of type recommended by stainless-steel sheet manufacturer.

	D. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.
	E. Elastomeric Sealant:  ASTM C 920, elastomeric silicone polymer sealant; low modulus; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	G. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	H. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	I. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

	2.3 MANUFACTURED SHEET METAL FLASHING AND TRIM
	A. Through-Wall Ribbed Sheet Metal Flashing:  Manufacture through-wall sheet metal flashing for embedment in masonry with ribs at 3-inch (75-mm) intervals along length of flashing to provide an integral mortar bond.  Manufacture through-wall flashing ...
	1. Copper:  10 oz. (0.34 mm thick) minimum for fully concealed flashing; 16 oz. (0.55 mm thick) elsewhere.
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) Cheney Flashing Company; Cheney Flashing (Dovetail).
	2) Cheney Flashing Company; Cheney Flashing (Sawtooth).
	3) Hohmann & Barnard, Inc.; STF Sawtooth Flashing.
	4) Keystone Flashing Company, Inc.; Keystone Three-Way Interlocking Thruwall Flashing.
	5) Sandell Manufacturing Company, Inc.; Pre-Formed Metal Flashing.



	B. Reglets:  Units of type, material, and profile indicated, formed to provide secure interlocking of separate reglet and counterflashing pieces, and compatible with flashing indicated with interlocking counterflashing on exterior face, of same metal ...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cheney Flashing Company.
	b. Fry Reglet Corporation.
	c. Heckmann Building Products Inc.
	d. Hickman, W. P. Company.
	e. Hohmann & Barnard, Inc.; STF Sawtooth Flashing.
	f. Keystone Flashing Company, Inc.
	g. National Sheet Metal Systems, Inc.
	h. Sandell Manufacturing Company, Inc.

	2. Material:  Stainless steel, 0.019 inch (0.48 mm) thick , Aluminum, 0.024 inch (0.61 mm) thick.
	3. Surface-Mounted Type:  Provide with slotted holes for fastening to substrate, with neoprene or other suitable weatherproofing washers, and with channel for sealant at top edge.
	4. Masonry Type:  Provide with offset top flange for embedment in masonry mortar joint.
	5. Accessories:
	a. Flexible-Flashing Retainer:  Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where Drawings show reglet without metal counterflashing.
	b. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing lower edge.

	6. Finish:  Mill.


	2.4 FABRICATION, GENERAL
	A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, metal thickness, and other characteristics of item indicated.  Fabric...
	1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	2. Obtain field measurements for accurate fit before shop fabrication.
	3. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.
	4. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces exposed to view.

	B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset of adjoining faces and o...
	C. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."
	D. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric sealant.
	E. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant concealed within joints.
	F. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	G. Fabricate cleats and attachment devices of sizes as recommended by SMACNA's "Architectural Sheet Metal Manual" and by FMG Loss Prevention Data Sheet 1-49 for application, but not less than thickness of metal being secured.
	H. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
	I. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use.  Rivet joints where necessary for strength.
	J. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints where necessary for strength.
	K. Do not use graphite pencils to mark metal surfaces.

	2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Roof and Roof to Wall Transition Expansion-Joint Cover:  Fabricate from the following materials:
	1. Aluminum:  0.050 inch (1.27 mm) thick.
	2. Stainless Steel:  0.025 inch (0.64 mm) thick.

	B. Base Flashing:  Fabricate from the following materials:
	1. Aluminum:  0.040 inch (1.02 mm) thick.
	2. Stainless Steel:  0.019 inch (0.48 mm)thick.

	C. Counterflashing:  Fabricate from the following materials:
	1. Aluminum:  0.032 inch (0.81 mm) thick.
	2. Stainless Steel:  0.019 inch (0.48 mm)thick.

	D. Flashing Receivers:  Fabricate from the following materials:
	1. Aluminum:  0.032 inch (0.81 mm) thick.
	2. Stainless Steel:  0.016 inch (0.40 mm) thick.

	E. Roof-Penetration Flashing:  Fabricate from the following materials:
	1. Stainless Steel:  0.019 inch (0.48 mm) thick.

	F. Roof-Drain Flashing:  Fabricate from the following materials:
	1. Stainless Steel:  0.016 inch (0.40 mm) thick.


	2.6 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Apron, Step, Cricket, and Backer Flashing:  Fabricate from the following materials:
	1. Aluminum:  0.032 inch (0.81 mm) thick.
	2. Stainless Steel:  0.016 inch (0.40 mm) thick.

	B. Valley Flashing:  Fabricate from the following materials:
	1. Stainless Steel:  0.019 inch (0.48 mm) thick.

	C. Drip Edges:  Fabricate from the following materials:
	1. Aluminum:  0.032 inch (0.81 mm) thick.
	2. Stainless Steel:  0.016 inch (0.40 mm) thick.

	D. Eave, Rake, Ridge, and Hip Flashing:  Fabricate from the following materials:
	1. Aluminum:  0.032 inch (0.81 mm) thick.
	2. Stainless Steel:  0.016 inch (0.40 mm) thick.

	E. Counterflashing:  Fabricate from the following materials:
	1. Aluminum:  0.032 inch (0.81 mm) thick.
	2. Stainless Steel:  0.019 inch (0.48 mm) thick.

	F. Flashing Receivers:  Fabricate from the following materials:
	1. Aluminum:  0.032 inch (0.81 mm)  thick.
	2. Stainless Steel:  0.016 inch (0.40 mm) thick.

	G. Roof-Penetration Flashing:  Fabricate from the following materials:
	1. Stainless Steel:  0.019 inch (0.48 mm) thick.


	2.7 WALL SHEET METAL FABRICATIONS
	A. Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, at shelf angles, and where indicated.  Fabricate discontinuous lintel, sill, and similar ...
	1. Stainless Steel:  0.016 inch (0.40 mm) thick.


	2.8 MISCELLANEOUS SHEET METAL FABRICATIONS
	A. Equipment Support Flashing:  Fabricate from the following materials:
	1. Stainless Steel:  0.019 inch (0.48 mm) thick.

	B. Overhead-Piping Safety Pans:  Fabricate from the following materials:
	1. Stainless Steel:  0.025 inch (0.64 mm) thick.



	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.
	1. Verify compliance with requirements for installation tolerances of substrates.
	2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.

	B. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, separators, sealants, and other misce...
	1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two fasteners.  Bend tabs over fasteners.
	4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	5. Install sealant tape where indicated.
	6. Torch cutting of sheet metal flashing and trim is not permitted.
	7. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by SMACNA.
	1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious construction.

	C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 mm) of corner or intersection.  Where lapped expansion provisions c...
	D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws and metal decking not less than recommended by fastener manufacturer to achie...
	E. Seal joints as shown and as required for watertight construction.
	1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 1 inch (25 mm) into sealant.  Form joints to completely conceal sealant.  When ambient temperature at time of installation is moderate, between 40 and 70 deg ...
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	F. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets to be soldered to a width of 1-1/2 inches (38 mm), except reduce pre-tinning where pre-tinned surface would show in completed Work.
	1. Do not solder aluminum sheet.
	2. Do not use torches for soldering.  Heat surfaces to receive solder and flow solder into joint.  Fill joint completely.  Completely remove flux and spatter from exposed surfaces.
	3. Stainless-Steel Soldering:  Tin edges of uncoated sheets using solder recommended for stainless steel and acid flux.  Promptly remove acid flux residue from metal after tinning and soldering.  Comply with solder manufacturer's recommended methods f...

	G. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength.

	3.3 ROOF FLASHING INSTALLATION
	A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet metal manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, set...
	B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in SMACNA's "Architectural Sheet Metal Manual" and as indicated.  Interlock bottom edge of roof edge flashing with continuous cleat anchored to substrate a...
	C. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top edge flared for elastomeric sealant, extending a minimum of 4 inches (100 mm) over base flashing.  Install stainless-steel draw band and tighten.
	D. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend counterflashing 4 inches (100 mm) over base flashing.  Lap co...
	E. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof.  Seal with elastomeric, butyl sealant and clamp flashing to pipes that penetrate roof.

	3.4 WALL FLASHING INSTALLATION
	A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to SMACNA recommendations and as indicated.  Coordinate installation of wall flashing with installation of wall-opening components such as windows, ...
	B. Through-Wall Flashing:  Installation of through-wall flashing is specified in Section 042000 "Unit Masonry."
	C. Reglets:  Installation of reglets is specified in Section 033000 "Cast-in-Place Concrete." Section 042000 "Unit Masonry."

	3.5 MISCELLANEOUS FLASHING INSTALLATION
	A. Overhead-Piping Safety Pans:  Suspend pans independent from structure above as indicated on Drawings.  Pipe and install drain line to plumbing waste or drainage system.
	B. Equipment Support Flashing:  Coordinate installation of equipment support flashing with installation of roofing and equipment.  Weld or seal flashing with elastomeric sealant to equipment support member.

	3.6 ERECTION TOLERANCES
	A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of...
	B. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

	3.7 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials.  Clean off excess solder.
	C. Clean off excess sealants.
	D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions.  On completion of installation, remove unused materials and cl...
	E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	077200 ROOF ACCESSORIES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Roof curbs.
	2. Equipment supports.
	3. Roof walkways.
	4. Preformed flashing sleeves.

	B. Related Sections:
	1. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet metal trim and accessories.


	1.3 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...

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of roof accessory indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  For roof accessories.  Include plans, elevations, keyed details, and attachments to other work.  Indicate dimensions, loadings, and special conditions.  Distinguish between plant- and field-assembled work.
	C. Samples:  For each exposed product and for each color and texture specified, prepared on Samples of size to adequately show color.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Roof plans, drawn to scale, and coordinating penetrations and roof-mounted items.  Show the following:
	1. Size and location of roof accessories specified in this Section.
	2. Method of attaching roof accessories to roof or building structure.
	3. Other roof-mounted items including mechanical and electrical equipment, ductwork, piping, and conduit.
	4. Required clearances.

	B. Warranty:  Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For roof accessories to include in operation and maintenance manuals.

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


	PART 2 -  PRODUCTS
	2.1 METAL MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation.
	1. Mill-Phosphatized Finish:  Manufacturer's standard for field painting.
	2. Factory Prime Coating:  Where field painting is indicated, apply pretreatment and white or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film thickness of 0.2 mil (0.005 mm).
	3. Exposed Coil-Coated Finish:  Prepainted by the coil-coating process to comply with ASTM A 755/A 755M.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer Finish:  AAMA 621.  System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent PVDF resin by weight.

	4. Baked-Enamel or Powder-Coat Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, with a minimum dry film thickness of 1 mil (0.025 mm) for t...
	5. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 mil (0.013 mm).

	B. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, AZ50 (AZM150) coated.
	1. Factory Prime Coating:  Where field painting is indicated, apply pretreatment and white or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film thickness of 0.2 mil (0.005 mm).
	2. Exposed Coil-Coated Finish:  Prepainted by the coil-coating process to comply with ASTM A 755/A 755M.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer Finish:  AAMA 621.  System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent PVDF resin by weight.

	3. Baked-Enamel or Powder-Coat Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, with a minimum dry film thickness of 1 mil (0.025 mm) for t...
	4. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 mil (0.013 mm).

	C. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), manufacturer's standard alloy for finish required, with temper to suit forming operations and performance required.
	1. Mill Finish:  As manufactured.
	2. Factory Prime Coating:  Where field painting is indicated, apply pretreatment and white or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film thickness of 0.2 mil (0.005 mm).
	3. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.
	4. Color Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
	5. Exposed Coil-Coated Finish:  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer Finish:  AAMA 620.  System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent PVDF resin by weight.

	6. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness of 1.5 mils (0.04 mm).  Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	7. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 mil (0.013 mm).

	D. Aluminum Extrusions and Tubes:  ASTM B 221 (ASTM B 221M), manufacturer's standard alloy and temper for type of use, finished to match assembly where used, otherwise mill finished.
	E. Copper Sheet:  ASTM B 370, manufacturer's standard temper.
	F. Stainless-Steel Sheet and Shapes:  ASTM A 240/A 240M or ASTM A 666, Type 304.
	G. Steel Shapes:  ASTM A 36/A 36M, hot-dip galvanized according to ASTM A 123/A 123M unless otherwise indicated.
	H. Steel Tube:  ASTM A 500, round tube.
	I. Galvanized-Steel Tube:  ASTM A 500, round tube, hot-dip galvanized according to ASTM A 123/A 123M.
	J. Steel Pipe:  ASTM A 53/A 53M, galvanized.

	2.2 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Acrylic Glazing:  ASTM D 4802, thermoformable, monolithic sheet, manufacturer's standard, Type UVA (formulated with UV absorber), Finish 1 (smooth or polished).
	C. Polycarbonate Glazing:  Thermoformable, monolithic polycarbonate sheets manufactured by extrusion process, burglar-resistance rated according to UL 972 with an average impact strength of 12 to 16 ft-lbf/in. (640 to 854 J/m) of width when tested acc...
	D. Cellulosic-Fiber Board Insulation:  ASTM C 208, Type II, Grade 1, thickness as indicated.
	E. Glass-Fiber Board Insulation:  ASTM C 726, thickness as indicated.
	F. Polyisocyanurate Board Insulation:  ASTM C 1289, thickness as indicated.
	G. Wood Nailers:  Softwood lumber, 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 (38 mm) thick.
	H. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	I. Underlayment:
	1. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	2. Polyethylene Sheet:  6-mil- (0.15-mm-) thick polyethylene sheet complying with ASTM D 4397.
	3. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized.

	J. 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 ...
	1. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel:  Series 300 stainless steel or hot-dip zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329.
	2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.
	3. Fasteners for Copper Sheet:  Copper, hardware bronze, or passivated Series 300 stainless steel.
	4. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.

	K. 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.
	L. Elastomeric Sealant:  ASTM C 920, elastomeric silicone 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.
	M. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.
	N. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

	2.3 ROOF CURBS
	A. Roof Curbs:  Internally reinforced roof-curb units with integral spring-type vibration isolators and capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings; with welded or mech...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or equivalent product by one of the following:
	a. Greenheck Fan Corporation.
	b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
	c. Pate Company (The).


	B. Size:  Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	C. Loads:  See Drawings.
	D. Material:  Zinc-coated (galvanized) steel sheet, 0.079 inch (2.01 mm) thick.
	1. Finish:  Two-coat fluoropolymer.
	2. Color:  As selected by Architect from manufacturer's full range of available color.

	E. Construction:
	1. Insulation:  Factory insulated with 1-1/2-inch- (38-mm-) thick  glass-fiber board insulation.
	2. Liner:  Same material as curb, of manufacturer's standard thickness and finish.
	3. Factory-installed wood nailer at top of curb, continuous around curb perimeter.
	4. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.
	5. Fabricate curbs to minimum height of 12 inches (300 mm) unless otherwise indicated.
	6. Top Surface:  Level around perimeter with roof slope accommodated by sloping the deck-mounting flange.
	7. Sloping Roofs:  Where roof slope exceeds 1:48, fabricate curb with perimeter curb height tapered to accommodate roof slope so that top surface of perimeter curb is level.  Equip unit with water diverter or cricket on side that obstructs water flow.


	2.4 EQUIPMENT SUPPORTS
	A. Equipment Supports:  Internally reinforced metal equipment supports capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings; with welded or mechanically fastened and sealed corn...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or equivalent product by one of the following:
	a. Greenheck Fan Corporation.
	b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
	c. Pate Company (The).


	B. Size:  Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	C. Loads:  See Drawings.
	D. Material:  Zinc-coated (galvanized) steel sheet, 0.079 inch (2.01 mm) thick.
	1. Finish:  Two-coat fluoropolymer.
	2. Color:  As selected by Architect from manufacturer's full range.

	E. Material:  Stainless-steel sheet, 0.078 inch (1.98 mm) thick.
	1. Finish:  Manufacturer's standard.

	F. Construction:
	1. Insulation:  Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board insulation.
	2. Liner:  Same material as equipment support, of manufacturer's standard thickness and finish.
	3. Factory-installed continuous wood nailers 3-1/2 inches (90 mm) wide at tops of equipment supports.
	4. Metal Counterflashing:  Manufacturer's standard, removable, fabricated of same metal and finish as equipment support.
	5. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.
	6. Fabricate equipment supports to minimum height of 12 inches (300 mm) unless otherwise indicated.
	7. Sloping Roofs:  Where roof slope exceeds 1:48, fabricate each support with height to accommodate roof slope so that tops of supports are level with each other.  Equip supports with water diverters or crickets on sides that obstruct water flow.
	8. Security Grille:  Provide where indicated.


	2.5 PIPE SUPPORTS
	A. Pipe Supports:  Adjustable-height, extruded-aluminum tube, filled with urethane insulation; 2 inches (50 mm) in diameter; with aluminum baseplate, EPDM base seal, manufacturer's recommended hardware for mounting to structure or structural roof deck...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or equivalent product by one of the following:
	a. Thaler Metal USA Inc.

	3. Pipe Support Height:  As indicated on Drawings.
	4. Roller Assembly:  With stainless-steel roller, sized for supported pipes.
	5. Pipe Support Flashing:  Manufacturer's standard insulated sleeve flashing with integral base flange; aluminum sheet, 0.063 inch (1.60 mm) thick.
	6. Finish:  Manufacturer's standard.
	7. Pipe Support Flashing:  Manufacturer's standard insulated  sleeve flashing with integral base flange; aluminum sheet, 0.063 inch (1.60 mm) thick.
	8. Finish:  Manufacturer's standard.

	B. Duct Supports:  Extruded-aluminum, urethane-insulated supports, 2 inches (50 mm) in diameter; with manufacturer's recommended hardware for mounting to structure or structural roof deck.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Thaler Metal USA Inc.

	2. Finish:  Manufacturer's standard.


	2.6 PREFORMED FLASHING SLEEVES
	A. Exhaust Vent Flashing:  Double-walled metal flashing sleeve or boot, insulation filled, with integral deck flange, 12 inches (300 mm)high, with removable metal hood and slotted metal collar.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings  or equivalent product by one of the following:
	a. Custom Solution Roof and Metal Products.
	b. Thaler Metal USA Inc.

	3. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick.
	4. Diameter:  As indicated.
	5. Finish:  Manufacturer's standard.

	B. Vent Stack Flashing:  Metal flashing sleeve, uninsulated, with integral deck flange.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or equivalent product by one of the following:
	a. Custom Solution Roof and Metal Products.
	b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
	c. Thaler Metal USA Inc.

	3. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick.
	4. Height:  19 inches (480 mm).
	5. Diameter:  As indicated.
	6. Finish:  Manufacturer's standard.


	2.7 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	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 contr...


	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. General:  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, excessive oil canning, 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...
	1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Underlayment:  Where installing roof accessories directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet, or install a course of polyethylene sheet.
	3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof accessories for waterproof performance.

	C. Roof Curb Installation:  Install each roof curb so top surface is level.
	D. Equipment Support Installation:  Install equipment supports so top surfaces are level with each other.
	E. Pipe Support Installation:  Install pipe supports so top surfaces are in contact with and provide equally distributed support along length of supported item.
	F. Preformed Flashing-Sleeve Installation:  Secure flashing sleeve to roof membrane according to flashing-sleeve manufacturer's written instructions.
	G. Seal joints with elastomeric sealant as required by roof accessory manufacturer.

	3.3 REPAIR AND CLEANING
	A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing according to ASTM A 780.
	B. Touch up factory-primed surfaces with compatible primer ready for field painting according to Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	C. Clean exposed surfaces according to manufacturer's written instructions.
	D. Clean off excess sealants.
	E. Replace roof accessories that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	078413 PENETRATION FIRESTOPPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Penetrations in fire-resistance-rated walls.
	2. Penetrations in horizontal assemblies.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for joints in or between fire-resistance-rated construction, at exterior curtain-wall/floor intersections, and in smoke barriers.


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

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop Contractor Program Requirements."
	B. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Quali...
	C. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:
	1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration Firestopping" Article.  Provide rated systems complying with the following requirements:
	a. Penetration firestopping products bear classification marking of qualified testing and inspecting agency.
	b. Classification markings on penetration firestopping correspond to designations listed by the following:
	1) UL in its "Fire Resistance Directory."




	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, frost, condensation, or ot...
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.
	C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide one of the following:
	1. Grace Construction Products.
	2. Johns Manville.
	3. Nelson Firestop Products.
	4. Tremco, Inc.; Tremco Fire Protection Systems Group.
	5. Hilti
	6. White Lightning Products (a SherwinWilliams Company)


	2.2 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.  Penetra...
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
	2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of roof/ceiling assemblies.
	2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated.
	3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated except for floor penetrations within the cavity of a wall.

	D. 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 manufacturer and approved by qual...
	1. Steel sleeves.



	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:  Clean out openings immediately before installing penetration firestopping 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.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  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.
	C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning meth...

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. 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 indicated.

	3.4 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels will be visible to anyone seeking to remove penetrating items ...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. 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 manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occ...



	078446 FIRE-RESISTIVE JOINT SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Joints in or between fire-resistance-rated constructions.

	B. Related Sections:
	1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, horizontal assemblies, and smoke barriers.


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

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for fire-resistive joint systems.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified Firestop Contractor Program Requirements."
	B. Installer Qualifications:  A firm experienced in installing fire-resistive joint systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Q...
	C. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following requirements:
	1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Fire-resistive joint systems are identical to those tested per testing standard referenced in "Fire-Resistive Joint Systems" Article.  Provide rated systems complying with the following requirements:
	a. Fire-resistive joint system products bear classification marking of qualified testing agency.
	b. Fire-resistive joint systems correspond to those indicated by reference to designations listed by the following:
	1) UL in its "Fire Resistance Directory."




	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or...
	B. Install and cure fire-resistive joint systems per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Notify Owner's testing agency at least seven days in advance of fire-resistive joint system installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies i...
	B. Joints in or between Fire-Resistance-Rated Construction:  Provide fire-resistive joint systems with ratings determined per ASTM E 1966 or UL 2079:
	1. Joints include those installed in or between fire-resistance-rated walls, floor or floor/ceiling assemblies and roofs or roof/ceiling assemblies.
	2. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of construction they will join.
	3. Manufacturers:  Subject to compliance with requirements, Provide one of the following:
	a. Grace Construction Products.
	b. Hilti, Inc.
	c. Johns Manville.
	d. 3M Fire Protection Products.
	e. USG Corporation.


	C. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	D. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to maintain ratings required.  Use only components specified by fire-resistive joint system man...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, 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:  Clean joints immediately before installing fire-resistive joint systems 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 fill materials.
	2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with fill materials.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surf...

	3.3 INSTALLATION
	A. General:  Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support 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 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 fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance ratings indicated.
	2. Apply fill materials so they contact and adhere to substrates formed by joints.
	3. For 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. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of joint edge so labels will be visible to anyone seeking to remove or penetrate joint sy...
	1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as the Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which joints occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration occurs despite such protectio...



	079200 JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Latex joint sealants.

	B. Related Sections:
	1. Division 07 Section "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-rated construction.


	1.3 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	B. Warranties:  Sample of special warranties.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.

	1.5 PROJECT 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 (5 deg C).
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.6 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Five years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, 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 testin...
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that will be continuously immersed in liquids, provide products that have undergone testing according to ASTM C 1247.  Liquid used for testing sealants is deio...

	C. Stain-Test-Response Characteristics:  Where sealants are specified to be non-staining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated contact with food provide products that comply with 21 CFR 177.2600.
	E. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range of available colors.

	2.2 SILICONE JOINT SEALANTS
	A. Multicomponent, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Tremco Incorporated; Spectrem 4TS.


	B. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Omniplus.
	b. Dow Corning Corporation; 786 Mildew Resistant.
	c. GE Advanced Materials - Silicones; Sanitary SCS1700.
	d. Tremco Incorporated; Tremsil 200 Sanitary.



	2.3 URETHANE JOINT SEALANTS
	A. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; “Sonolastic NP 2”.
	b. Pecora Corporation; “Dynatred II”.
	c. Tremco Incorporated; “Dymeric”.
	d. Bostik Construction Products Division; “Chem-Calk 500”.
	e. Sherwin Williams, Loxon 2K NS



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  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. BASF Building Systems; Sonolac.
	b. Pecora Corporation; AC-20+.
	c. Tremco Incorporated; Tremflex 834.
	d. Sherwin Williams 950A Siliconized Acrylic Latex Caulk




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. 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 manufactu...
	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 ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Exterior insulation and finish systems.

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


	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	D. 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.

	E. 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...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. 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.
	4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in ASTM C 1193.

	F. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical seala...

	3.4 FIELD QUALITY CONTROL
	A. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. 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.

	3.6 PROTECTION
	A. 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 Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Control and expansion joints in unit masonry.
	c. Joints in exterior insulation and finish systems.
	d. Joints between metal panels.
	e. Joints between different materials listed above.
	f. Perimeter joints between materials listed above and frames of doors, windows and louvers.
	g. Control and expansion joints in ceilings and other overhead surfaces.

	2. Silicone Joint Sealant:  Multicomponent, nonsag, neutral curing.
	3. Urethane Joint Sealant:  Multicomponent, nonsag, Class 25.
	4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of available colors.

	B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in tile flooring.

	2. Silicone Joint Sealant:  Multicomponent, pourable, traffic grade, neutral curing.
	3. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	4. Joint-Sealant Color: As selected by Architect from manufacturer's full range of available colors.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Tile control and expansion joints.
	d. Vertical joints on exposed surfaces of interior unit masonry, concrete, walls, and partitions.
	e. Perimeter joints between interior wall surfaces and frames of interior doors, windows and elevator entrances.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of available colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.

	2. Joint Sealant:  Single component, nonsag, mildew resistant, acid curing.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of available colors.

	E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of available colors.
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	095113 ACOUSTICAL PANEL CEILINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes acoustical panels and exposed suspension systems for ceiling Type 1.
	B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling attachment devices to be cast in concrete.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each acoustical panel ceiling, for tests performed by a qualified testing agency.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finishes to include in maintenance manuals.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.6 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained...
	1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning acoustical panel ceiling installation.



	0.1  EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels clearly describing contents.
	1. Acoustical Ceiling Units:  Furnish quantity of full-size units equal to 5.0 percent of amount installed.
	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials.
	2. Smoke-Developed Index:  450 or less.

	C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	2.2 ACOUSTICAL PANELS, GENERAL
	A. Source Limitations:
	1. Acoustical Ceiling Panel:  Obtain each type from single source from single manufacturer.
	2. Suspension System:  Obtain each type from single source from single manufacturer.

	B. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting suspension system from single source from single manufacturer.
	C. Glass-Fiber-Based Panels:  Made with binder containing no urea formaldehyde.
	D. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test specimen is 15-3/4 inches (400 mm) away from test surface according to ASTM E 795.

	E. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for each product type.
	1. Where appearance characteristics of acoustical panels are indicated by referencing pattern designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by Architect from each manufacturer's full ran...


	2.3 ACOUSTICAL PANELS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong World Industries, Inc.
	a. Type 1 Fine Fissured 1830 (2x4)

	2. CertainTeed Corp.
	a. Type 1 Fine Fissured PFF-197 (2x4)

	3. USG Interiors, Inc.; Subsidiary of USG Corporation.
	a. Type 1 Radar Clima Plus – Firecode 2415 (2x4)


	B. Classification:  Provide fire-resistance-rated panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Type and Form:  Type III, mineral base with painted finish; Form 2, water felted.
	2. Type and Form:  Type IV, mineral base with membrane-faced overlay; Form 2, water felted; with vinyl overlay on face.
	3. Type and Form:  Type XII, glass-fiber base with membrane-faced overlay; Form 2, cloth.
	4. Pattern: (Type 1 Fine Fissured)

	C. Color:  As selected from manufacturer's full range.
	D. LR:  Not less than (Type 1 .85) (Type 3 .80 ).
	E. NRC:  Not less than (Type 1 .55) (Type 3 NA).
	F. CAC:  Not less than (Type 1 35) (Type 3 40 Type).
	G. Edge/Joint Detail: Types 1: Square
	H. Thickness: Type 1:  5/8 inch (15 mm).
	I. Modular Size:  As indicated on Drawings.

	2.4 METAL SUSPENSION SYSTEMS, GENERAL
	A. Metal Suspension-System Standard:  Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635/C 635M.
	1. High-Humidity Finish:  Comply with ASTM C 635/C 635M requirements for "Coating Classification for Severe Environment Performance" where high-humidity finishes are indicated.

	B. Attachment Devices:  Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design requirements.
	1. Anchors in Concrete:  Anchors of type and material indicated below, with holes or loops for attaching hangers of type indicated and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as det...
	a. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition.
	b. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and ASTM F 594, Group 1 Alloy 304 or 316 for bolts; Alloy 304 or 316 for anchor.
	c. Corrosion Protection:  Components fabricated from nickel-copper-alloy rods complying with ASTM B 164 for UNS No. N04400 alloy.


	C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 304, nonmagnetic.
	3. Nickel-Copper-Alloy Wire:  ASTM B 164, nickel-copper-alloy UNS No. N04400.
	4. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.106-inch- (2.69-mm-)  diameter wire.



	D. Suspension System: Prelude Fireguard XL 15/16” as manufactured by Armstrong World Industries, or DXLA by USG.
	2.5 METAL SUSPENSION SYSTEM
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong World Industries, Inc.
	2. USG Interiors, Inc.; Subsidiary of USG Corporation.
	3. Cap Finish:  Painted in color as selected by architect from manufacturer's full range.

	B. Wide-Face, Capped, Double-Web, Fire-Rated, Hot-Dip Galvanized, G60 (Z180), Steel Suspension System:  Main and cross runners roll formed from cold-rolled steel sheet; hot-dip galvanized according to ASTM A 653/A 653M, G60 (Z180) coating designation;...
	1. Structural Classification:  Heavy-duty system.
	2. Face Design:  Flat, flush.
	3. Face Finish: Painted in color as selected by architect from manufacture’s full range.


	2.6 Sheet-Metal Edge Moldings and Trim
	A. Type and profile indicated, or if not indicated, manufacturer's standard moldings for edges and penetrations that fit acoustical panel edge details and suspension systems indicated; formed from sheet metal of same material and finish as that used f...
	3. For edge trim at outside, bullnose corners, provide manufacturer’s prefabricated bullnosed corner trim to match radius of bullnose to allow for hairline joint between wall and edge trim.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	B. Examine acoustical panels before installation.  Reject acoustical panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	1. Fire-Rated Assembly:  Install fire-rated ceiling systems according to tested fire-rated design.

	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to miss obstructions; offset resulting horizontal forces by bracing, counters playing, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension-system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling-suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate an...
	5. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels or other supplemental support for attachment of hanger wires.
	6. Do not attach hangers to steel deck tabs.
	7. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	8. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported directly from hangers unless otherwise indicated; provide hangers not more than 8 inches (200 mm) from ends of each member.
	9. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from building's structural members as required for hangers, without attaching to permanent metal forms, steel deck, or steel dec...
	D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. and not more than 3 inches (75 mm) from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m).  Miter corners accu...
	2. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	E. Install suspension-system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	F. Install acoustical panels with undamaged edges and fit accurately into suspension-system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. For square-edged panels, install panels with edges fully hidden from view by flanges of suspension-system runners and moldings.
	2. For reveal-edged panels on suspension-system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.
	3. For reveal-edged panels on suspension-system members with box-shaped flanges, install panels with reveal surfaces in firm contact with suspension-system surfaces and panel faces flush with bottom face of runners.
	4. Paint cut edges of panel remaining exposed after installation; match color of exposed panel surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer.
	5. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-rated assembly.


	3.4 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling compone...



	095150 Cementitious Wood Fiber Wall Panels
	PART 1 GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cementitious wood fiber plank acoustical wall panel system in Gymnasium.
	B. Related Sections:
	1. Division 9 Sections: Acoustical Suspension.


	1.3 REFERENCES
	A. ASTM International:
	1. ASTM C635 Standard Specification for the Manufacture, Performance, and Testing of Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.
	2. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials.
	3. ASTM E1264 Standard Classification for Acoustical Ceiling Products.

	B. Ceilings and Interior Systems Construction Association (CISCA):
	1. CISCA Code of Practices.


	1.4 SYSTEM DESCRIPTION
	A.    Performance Requirements:
	1. Provide acoustical wall panels assembly designed and tested to provide surface burning characteristics (ASTM E84) as follows:
	a. Flamespread: 0.
	b. Smoke Developed: 0.

	2. Provide acoustical wall panel system which has been manufactured, fabricated and installed to provide Noise Reduction Coefficient (NRC) rating as follows:
	a. .55 NRC rating.



	1.5 SUBMITTALS
	A. General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 Section 013000 Submittal Procedures.
	B. Product Data: Submit manufacturer’s product data and installation instructions.
	C. Samples: Submit selection and verification samples: 6 inch × 6 inch (152 × 152 mm) sample for each wood fiber unit required, showing full range of exposed texture to be expected in completed work.
	D. Quality Assurance/Control Submittals: Submit the following:
	1. Certificates: Submit manufacturer’s certificate that products meet or exceed specified requirements.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity.
	B. Regulatory Requirements and Approvals: Comply with requirements below.
	1. International Code Council (ICC):
	a. ICC-ES Evaluation Report ESR-1112.

	2. State of California:
	a. DSA Number PA-008.

	3. Underwriters’ Laboratories of Canada (ULC) label.
	a. Structural Cement-Fiber Unit-535X



	1.7 DELIVERY, STORAGE & HANDLING
	A. General: Comply with Division 1Section 016000 Product Requirements.
	B. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact.
	1. Provide labels indicating brand name, style, size and thickness.

	C. Storage and Protection: Store materials protected from exposure to harmful environmental conditions and at temperature and humidity conditions recommended by the manufacturer.
	1. Prevent soiling, physical damage or wetting.
	2. Store cartons open at each end to stabilize moisture content and temperature.


	1.8 PROJECT/SITE CONDITIONS
	A. Environmental Requirements:
	1. Do not install wall panels until building is closed in and HVAC system is operational.
	2. Locate materials onsite at least 24 hours before beginning installation to allow materials to reach temperature and moisture content equilibrium.
	3. Maintain the following conditions in areas where acoustical materials are to be installed 24 hours before, during and after installation:
	a. Relative Humidity: 65 - 75%.
	b. Uniform Temperature: 55 - 70 degrees F (13 - 21 degrees C).



	1.9 MAINTENANCE
	A.    Extra Materials: Provide 5 % percentage additional material for use by owner in building maintenance and repair.
	B. Provide new unopened cartons of extra materials, packaged with protective covering for storage and identified with appropriate labels.


	PART 2 PRODUCTS
	2.1 ACOUSTICAL WALL PANEL SYSTEM
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1.  Tectum Inc.
	2. Wilrep LTD. AcustiGuard Tectum Acoustic Panels.
	3. Cardinal Acoustics, Inc.
	B. Acoustical Interior wall panels:
	1. Material: Aspen wood fibers bonded with inorganic hydraulic cement.
	2. Thickness: 2” thick.
	3. Edge: tapered panel along long edge, square ends.
	4. Width: As shown on plans.
	5. Length: As shown on plans.
	6. Color: Custom Color – to be field painted, color as selected by Architect.  See section 099123 interior painting.  There will be a minimum of 3 colors selected per space with each panel receiving one color.  Painted panels to be arranged in a patte...
	7. Mounting Style: Tectum D-20, Provide all fasteners, and furring strips for complete single source installation.
	C. Accessories
	1. Provide accessories as follows:
	a. Acoustical Wall Painted Head Drywall Screws
	1) Material: Steel
	2) Length: 3” inches
	3) Color: paint to match panel color.
	b. Acoustical Wall Panel Moulding:
	1) Material: Plastic
	c. Acoustical Wall Panel Touch-Up Paint
	1) Color: custom color match.


	PART 3 EXECUTION
	3.0 MANUFACTURER’S INSTRUCTIONS
	A. Comply with the instructions and recommendations of the panel system manufacturer.
	B. Install materials in accordance with governing regulations, fire resistance rating   requirements and industry standards applicable to work.
	1. Comply with CISCA Code of Practices.


	3.1 EXAMINATION
	A.      Site Verification of Conditions:
	1. Examine surfaces scheduled to receive suspended or directly attached acoustical units for unevenness, irregularities and dampness that would affect quality and execution of work.
	2. Do not proceed with installation of wall panel system until unacceptable conditions are corrected.


	3.2 INSTALLATION
	A. General: Do not begin installation until materials sufficient to complete an entire room are received and prepared for installation.
	B. Measure each area and establish layout of acoustical units to balance border widths at opposite edges of each area. Avoid use of less-than-half width units at borders.
	C. Symmetrically locate grid layout in each space. Coordinate work with other trades so that lighting fixtures, grilles and other fixtures work with grid layout.
	D. Field paint cut edges to match surface color and sheen.
	E. Arrange acoustical units and orient directionally patterned units, if any, in manner shown on drawings.

	3.3 CLEANING
	A. Clean exposed surfaces of acoustical panels, trim, edge moldings and suspension members to comply with manufacturer’s instructions for cleaning.
	B. Touch up any minor finish damage.
	C. Remove and replace work that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage.

	3.4 PROTECTION
	A. Protect installed work from damage due to subsequent construction activity, including temperature and humidity limitations and dust control, so that the work will be without damage and deterioration at the time of acceptance by the Owner.
	END OF SECTION 095150



	099113 EXTERIOR PAINTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following exterior substrates:
	1. Steel.
	2. Galvanized metal.

	B. Related Requirements:
	1. Division 05 Sections for shop priming of metal substrates with primers specified in this Section.
	2. Division 06 Sections for shop priming carpentry with primers specified in this Section.
	3. Division 09 painting Sections for special-use coatings.
	4. Division 09 Section "Interior Painting" for surface preparation and the application of paint systems on interior substrates.


	1.3 DEFINITIONS
	A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.
	E. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of topcoat product.

	1.5 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. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied.
	2. Coating Maintenance Manual:  Upon conclusion of the project, the Contractor or paint manufacturer/supplier shall furnish a coating maintenance manual, such as Sherwin-Williams “Custodian Project Color and Product Information” report or equal. Manua...


	1.6 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 (7 deg C).
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F (10 and 35 deg C).
	B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Benjamin Moore & Co.
	2. PPG Paints
	3. Sherwin-Williams Company (The).


	2.2 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are 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, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. VOC Content:  Provide materials that comply with VOC limits of authorities having jurisdiction.
	C. Colors:  Match Architect's samples


	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. Concrete:  12 percent.
	2. Masonry CMU:  12 percent.
	3. Wood:  15 percent.
	4. Portland Cement Plaster:  12 percent.

	C. Portland Cement Plaster Substrates:  Verify that plaster is fully cured.
	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 in "MPI Manual" applicable to substrates and paint systems indicated.
	B. 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 preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection.

	C. 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 re-prime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods recommended in writing by paint manufacturer but not less than the following:
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."
	3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
	4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

	E. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	F. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed items with prime coat only.
	3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door frames.
	4. Paint entire exposed surface of window frames and sashes.
	5. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	6. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint undercoats same color as topcoat but tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Provide sufficient difference in shade of undercoats to distinguish each ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. 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.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed to view:
	a. Equipment, including panelboards
	b. Un-insulated metal piping.
	c. Pipe hangers and supports.
	d. Metal conduit.
	e. Tanks that do not have factory-applied final finishes.
	f. Motors and mechanical equipment



	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. 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.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 EXTERIOR PAINTING SCHEDULE
	A. Steel Substrates:
	B. Galvanized-Metal Substrates:



	099123 INTERIOR PAINTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following interior substrates:
	1. Concrete.
	2. Clay masonry.
	3. Concrete masonry units (CMU).
	4. Steel.
	5. Cast iron.
	6. Galvanized metal.
	7. Aluminum (not anodized or otherwise coated).
	8. Wood.
	9. Gypsum board.
	10. Plaster.
	B. This specification relates to the technical requirements for furnishing all labor, materials, equipment and related items necessary to complete all painting work as indicated on the drawings and described in this specification.  Paint all existing ...

	D. Related Requirements:
	1. Division 05 Sections for shop priming of metal substrates with primers specified in this Section.
	2. Division 06 Sections for shop priming carpentry with primers specified in this Section.
	3. Division 09 painting Sections for high-performance and special-use coatings.
	4. Division 09 Section "Exterior Painting" for surface preparation and the application of paint systems on exterior substrates.


	1.3 DEFINITIONS
	A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	E. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523.
	G. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523.
	H. DFM (Dry Film Mils):  Thickness, measured in mils, of a coat of paint in a cured state.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of topcoat product.

	1.5 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. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied.
	2. Coating Maintenance Manual:  Upon conclusion of the project, the Contractor or paint manufacturer/supplier shall furnish a coating maintenance manual, such as Sherwin-Williams “Custodian Project Color and Product Information” report or equal. Manua...


	1.6 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 (7 deg C).
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F (10 and 35 deg C).
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.
	C. Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 percent; or at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.


	1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed  and heated within temperature limits specified by manufacturer during application and drying  periods.
	D. Provide adequate ventilation, including mechanical ventilation, to remove paint odors and fumes from areas of the building where odors might migrate to occupied spaces.  If required, provide continuous ventilation and sufficient heating facilities ...
	E. Provide temporary lighting to achieve a well-lit surface with a level of at least 80 foot candles measured mid-height.

	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Sherwin-Williams Company (The)
	2. PPG Paints
	3. Benjamin Moore & Co.


	2.2 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are 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, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. Colors: Match Architect's samples

	2.3 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor will be notified in advance and may be present when samples are taken.  If paint materials have already been delivered to Project site, samples may ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying coatings if test results show materials being used do not comply with product requirements.  Contractor shall remove non-complying paint materials from Project site, pay for testing, and repaint surfaces...



	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.
	1. Do not begin to apply paint until unsatisfactory conditions have been corrected and surfaces receiving  paint are thoroughly dry.
	2. Report in writing to the Architect prior to the start of painting, any condition that may affect proper application.
	3. Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within a particular area.

	C. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent.
	2. Masonry (Clay and CMU):  12 percent.
	3. Wood:  15 percent.
	4. Gypsum Board:  12 percent.
	5. Plaster:  12 percent.

	D. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	E. Plaster Substrates:  Verify that plaster is fully cured.
	F. Spray-Textured Ceiling Substrates:  Verify that surfaces are dry.
	G. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	H. 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 in "MPI Manual" applicable to substrates indicated.
	B. 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 preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	C. 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 re-prime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions.
	F. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer. but not less than the following:
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."
	3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
	4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

	G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	I. Aluminum Substrates:  Remove loose surface oxidation.
	J. Wood Substrates:
	1. Scrape and clean knots and apply coat of knot sealer before applying primer.
	2. Sand surfaces that will be exposed to view and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler.  Sand smooth when dried.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. 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.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. 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.
	E. The General Trades Contractor shall be responsible for painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed in equipment rooms:
	a. Un-insulated metal piping.
	b. Pipe hangers and supports.
	c. Metal conduit.
	d. Tanks that do not have factory-applied final finishes.

	2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.


	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. 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.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.
	E. Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary protective wrappings provided by others to protect their work after completing painting operations.


	1.        At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.  Comply with procedures specified in PDCA P1.
	3.6 INTERIOR PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces, Acrylic Semi-gloss:
	BM  Primer: Ultra Spec Masonry Interior/Exterior Latex Sealer 608
	1st coat: Ultra Spec 500 Interior Semi-Gloss N539
	2nd coat: Ultra Spec 500 Interior Semi-Gloss N539
	SW  Primer:  Loxon Concrete and Masonry Primer
	1st coat: ProMar 200 Zero VOC Latex Semi-Gloss
	2nd coat: ProMar 200 Zero VOC Latex Semi-Gloss
	2nd coat:   6-4510XI Series Speedhide Zero Interior Latex Semi-Gloss.

	B. CMU Substrates:
	1.  Water-base epoxy, gloss.  (Apply at all Corridors, Toilet Room, Locker Rooms, Kitchen, & Janitors Closets if CMU forms the finished surface).
	BM  Primer: Ultra Spec Masonry Interior/Exterior Hi-Build Block Filler 571
	1st coat: Corotech Pre-Catalyzed Waterborne Epoxy Semi-gloss V341
	2nd coat:  Corotech Pre-Catalyzed Waterborne Epoxy Semi-gloss V341
	SW  Primer: ProIndustrial Heavy Duty Block Filler B42 series
	1st coat: ProIndustrial Pre-Catalyzed WasterBased Epoxy
	2nd coat: ProIndustrial Pre-Catalyzed WasterBased Epoxy
	PPG  Primer: Speed Hide Block filler 6-15XI
	1st coat: Aquapon WB EP 98E-1
	2nd coat:  Aquapon WB EP 98E-1
	2. Acrylic Latex SemiGloss:
	BM  Filler:  Ultra Spec Masonry Interior/Exterior Hi-Build Block Filler 571
	1st coat: Ultra Spec 500 Interior Semi-Gloss N539
	2nd coat: Ultra Spec 500 Interior Semi-Gloss N539
	SW  Filler:  ProIndustrial Heavy Duty Block Filler B42 series
	1st coat: ProMar 200 Zero VOC Latex Semi-Gloss
	2nd coat: ProMar 200 Zero VOC Latex Semi-Gloss
	PPG  Filler:  SPEEDHIDE® Pro-EV Zero Interior Latex Primer 12-900XI
	1st coat:   Speedhide Zero Interior Latex Semi-Gloss. 6-4510XI Series

	2nd coat: Speedhide Zero Interior Latex Semi-Gloss. 6-4510XI Series
	Steel Substrates:
	SW  Primer:  ProCryl Universal Metal Primer
	1st coat:  ProIndustrial DTM Acrylic finish, semi-gloss
	2nd coat:  ProIndustrial DTM Acrylic finish, semi-gloss
	PPG  Primer: DTM Primer 907-12*
	1st coat: DTM Finish 907-12*
	2nd coat: DTM Finish 907-12*


	C. Galvanized-Metal Substrates:
	SW  Primer:  ProCryl Universal Metal Primer
	1st coat:  ProIndustrial DTM Acrylic finish
	2nd coat:  ProIndustrial DTM Acrylic finish
	PPG  Primer: DTM Primer 907-12*
	1st coat: DTM Finish 907-12*
	2nd coat: DTM Finish 907-12*

	D. Aluminum (Not Anodized or Otherwise Coated) Substrates:
	SW  Primer:  ProCryl Universal Metal Primer
	1st coat:  ProIndustrial DTM Acrylic finish
	2nd coat:  Proindustrial DTM Acrylic finish
	PPG  Primer: DTM Primer 907-12*
	1st coat: DTM Finish 907-12*
	2nd coat: DTM Finish 907-12*

	E. Wood Substrates, Non-Traffic Surfaces, Stained finish:
	Polyurethane finish, satin gloss (filled and stained wood).
	BM  stain:  Interior Penetrating Satin
	SW  stain:   Wood Classics 250 stain
	1st coat: Wood Classics Polyurethane
	2nd coat: Wood Classics Polyurethane
	PPG  stain:  Deft Stain DFT400
	1st coat: Deft Satin DFT129
	2nd coat: Deft Satin DFT129
	H. Wood, Non-Traffic, pigmented finish
	1st coat:       Speedhide Zero Interior Latex Semi-Gloss. 6-4510XI Series

	I.  Gypsum Board and or Plaster Substrates:




	32 COMBINED
	323114 Construction Chain Link Fencing and Gates
	329200 Site Restoration
	A.  Drawings and general provisions of the Contract, including General, Special and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.



