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SECTION 02 41 16
STRUCTURAL DEMOLITION
PART 1 GENERAL
1.01 SUMMARY
A. Section includes:
1. Demolition, dismantling and cutting of existing building and site improvements as
indicated, specified, and necessary for the completion of the Contract.
2. Capping active utilities.
3. Abandoning in-place below-grade construction.
4. Removing inactive utilities.
5. Protective measures.
6. Removing demolished materials from the site.
B. Related requirements: Site clearing.
1.02 DEFINITIONS
A. Retain terms that remain after this Section has been edited for a project.
B. Remove: Detach items from existing construction and dispose of them off-site unless indicated

to be salvaged.

C. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and [deliver to Owner ready for reuse] [store]. Include fasteners or brackets needed for
reattachment elsewhere.

1.03 MATERIALS OWNERSHIP
A. Unless otherwise indicated, demolition waste becomes property of Contractor.
B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and

their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.

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

A. Scheduling and Sequencing:

B. Pre Installation Meeting: Conduct conference at Project Site.
1. Inspect and discuss condition of construction to be demolished.
2. Review structural load limitations of existing structures.
3. Review and finalize building demolition schedule and verify availability of demolition

personnel, equipment, and facilities needed to make progress and avoid delays.

STRUCTURAL DEMOLITION
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4. Review and finalize protection requirements.
5. Review procedures for [noise control] [and] [dust control].
6. Review procedures for protection of adjacent buildings.
7. Review items to be salvaged and returned to Owner
SUBMITTALS

Waste management Plan: Provide a Construction and Demolition (C&D) Waste Management
Plan and submit to Department of State Architects.

Qualification Data: For refrigerant recovery technician.

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.

1. Adjacent Buildings: Detail special measures proposed to protect adjacent buildings to
remain[ including means of egress from those buildings].

Schedule of Building Demolition Activities: Indicate the following:

1. Detailed sequence of demolition work, with starting and ending dates for each activity.
2. Temporary interruption of utility services.
3. Shutoff and capping[ or re-routing] of utility services.

Predemolition Photographs or Video: Show existing conditions of adjoining construction and site
improvements, including finish surfaces, that might be misconstrued as damage caused by
salvage and demolition operations. Comply with Section 01 32 33 "Photographic
Documentation." Submit before the Work begins.

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.

Record documents: At completion of this work, submit record documents showing the actual,
dimensioned locations of capped utilities referenced to permanent features surrounding the site.

QUALITY ASSURANCE

Retain "Refrigerant Recovery Technician Qualifications" Paragraph below if retaining refrigerant
removal in Part 3.

Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification
program.

FIELD CONDITIONS
Buildings to be demolished will be vacated and their use discontinued before start of the Work.

Buildings immediately adjacent to demolition area will be occupied. Conduct building demolition
so operations of occupied buildings will not be disrupted.

1. Provide not less than [72] <Insert number> hours' notice of activities that will affect
operations of adjacent occupied buildings.

STRUCTURAL DEMOLITION
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2. Maintain access to existing walkways, exits, and other facilities used by occupants of
adjacent buildings.
a. Do not close or obstruct walkways, exits, or other facilities used by occupants of

adjacent buildings without written permission from authorities having jurisdiction.
Revise first paragraph below if necessary.

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

1. Before building demolition, Owner will remove the following items:

a. <Insert items to be removed by Owner>.

Retain one of two "Hazardous Materials" paragraphs below, or remove all references to
hazardous materials. Insert scope of article to include asbestos, PCBs, and other materials if
required. Coordinate statements with the General and Supplementary Conditions. See
Evaluations.

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

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

2. Retain subparagraph below to cover instances where hazardous materials are
unexpectedly found and must be remediated. See the General Conditions for additional
requirements on hazardous materials.

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

Retain "Hazardous Materials" Paragraph below if hazardous material remediation is part of the
Work of this Contract. Consult a professional liability insurance carrier for current
recommendations. Indemnification and a waiver of claims may be required from Owner as a
condition for providing services related to hazardous material remediation.

Hazardous Materials: Present in buildings and structures to be demolished. A report on the
presence of hazardous materials is on file for review and use. Examine report to become aware
of locations where hazardous materials are present.

1. If retaining first subparagraph below, see discussion in Evaluations about Sections
dealing with hazardous materials.

Hazardous material remediation is specified elsewhere in the Contract Documents.

Do not disturb hazardous materials or items suspected of containing hazardous materials
except under procedures specified elsewhere in the Contract Documents.

4. Retain subparagraph below if materials are known to be present. Delete if Owner does
not have, or will not provide, material safety data sheets for these materials.

5. Owner will provide material safety data sheets for materials that are known to be present
in buildings and structures to be demolished because of building operations or processes
performed there.

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

Retain this article if demolition will interfere with Owner's operations; insert phasing
requirements if applicable.

STRUCTURAL DEMOLITION
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Arrange demolition schedule so as not to interfere with [Owner's on-site operations] [or]
[operations of adjacent occupied buildings].

PRODUCTS

PERFORMANCE REQUIRMENTS

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

Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.
SOIL MATERIALS

Satisfactory Soils: Comply with requirements in Section 31 20 00 Earth Moving.

EXECUTION
GENERAL

Protection: Do not begin demolition until temporary barricades, warning signs and other forms of
protection are installed.

1. Protect trees, plants, utilities and existing improvements not to be removed from injury or
damage resulting from the Contractor's operation. Replace damaged improvements and
utilities in kind at no cost to the Owner.

2. Provide all safeguards, including warning signs and lights, barricades, and the like, for
protection of the public, Contractor's employees and adjacent property during demolition.

Noise control: Exercise caution and care to prevent generation of unnecessary noise. Keep
noise levels to the minimum possible.

Dust control: Control dust by frequent sprinkling with water or other methods acceptable to the
Architect. Assume liability for all claims related to flying dust.

Water control: Control the use of water to prevent damage to the existing facilities and site
improvements to remain.

Drainage: Prevent debris from blocking items including, but not limited to, surface drainage
inlets and systems, which must remain in operation.

PREPARATION
Mark location of utilities.

Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

Shut-off, disconnect, cap-off and seal plumbing, mechanical, and electrical services, in
accordance with the requirements of the authorities having jurisdiction, before starting
deconstruction. Place markers to indicate location of disconnected services. Identify service
lines and capping on record drawings.

Clearly mark location of salvaged material’s storage areas, and provide and erect barriers and
security devices as required.

STRUCTURAL DEMOLITION
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EXISTING CONDITIONS

Intent of Drawings and other reference documents is to show existing conditions with
information developed from field surveys and to generally show the extent and type of
demolition required.

Make a detailed survey of existing conditions prior to commencing demolition, and report
discrepancies or conflicts between Drawings and actual conditions in writing to the Architect for
clarifications and instructions.

Do not proceed where such conflicts or discrepancies occur prior to receipt of Architect's
instructions.

DEMOLITION

Perform demolition in a systematic manner. Use such methods as required to complete work in
compliance with governing regulations.

Where applicable, such as in public right-of-way, remove existing construction only to the extent
indicated or necessary for installation of new construction and junction with existing materials.

Cut back finished surfaces to straight, plumb or level lines as required.
PATCHING
Patch materials to remain when damaged by demolition at no cost to the Owner.

Finish material and appearance of the patch or repair shall match the existing contiguous
materials and finishes in all respects, as approved by the Architect.

TITLE TO MATERIALS

Except where indicated or specified otherwise, materials and equipment removed shall become
the property of the Contractor and shall be removed from the site.

The Owner will not be responsible for the condition or loss of, or damage to, such property after
Notice to Proceed.

Material and equipment shall not be viewed by prospective purchasers or sold on the site.
CLEAN-UP/DISPOSAL
Debris, waste, and removed materials are Contractor's property for legal disposal off the site.

Continuously clean-up and remove these items and do not allow to accumulate on or adjacent
to the site. Refer to Section 01 74 00 for additional requirements on this subject.

END OF SECTION
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SECTION 02 41 19
SELECTIVE DEMOLITION
PART 1 GENERAL
1.01 SUMMARY
A. Section includes:
1. Selective demolition, dismantling, cutting and alterations as indicated, specified, and

necessary for the completion of the Contract.
Rerouting or offsetting existing utilities, such as piping, ducts, conduit and wiring.
Removing demolished materials not indicated to be salvaged, from the site.

Patching, repairing and finishing existing items to remain to the specified condition with
an invisible transition, under normal lighting conditions at the site, between new and
existing.

Preparation and cleaning of surfaces as required to install new work and finishes.

6. Protection of work to remaining.
B. Related Requirements:
1. Division 01 for special project procedures.
2 Division 01 for temporary building protection.
3. Division 31 for site demolition and clearing.
4 Divisions 22, 23 and 26 for disconnecting, cutting and capping utilities.

C. NIC work: Encapsulation , removal and disposal of asbestos and other hazardous materials.
1.02 DEFINITIONS

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

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and [deliver to Owner ready for reuse] [store].

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

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

E. Coordinate definition of "dismantle" with Section 013516 "Alteration Project Procedures" if that
Section is also required for Project.

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

1.03 MATERIALS OWNERSHIP

SELECTIVE DEMOLITION
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Unless otherwise indicated, demolition waste becomes property of Contractor.

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

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
ADMINISTRATIVE REQUIREMENTS
Scheduling and Sequencing:

Pre-demolition meeting:

1. Prior to start of demolition, arrange a meeting between the subcontractor that will be
responsible for the work of this Section, the Contractor, the roofing manufacturer’s
authorized representative, and the Architect to review existing conditions, the Drawings,
and the Specifications.

2. Review structural load limitations of existing structure.

If more than one trade will be responsible for the successful performance of the work of
this Section, these trades shall attend the meeting.

Identify areas of concern and remedial measures.

Take photographs of the areas of concerns, before and after remedial measures are
taken.

6. Review areas where existing construction is to remain and requires protection.
Record meeting minutes and distribute copy to all concerned, including the Architect,
within 48 hours of the meeting.

SUBMITTALS

Qualification Data: For refrigerant recovery technician.

Engineering Survey: Submit engineering survey of condition of building.

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.
Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure Owner's [building manager's] [and] [other tenants'] 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.

o M DN

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

Predemolition Photographs or Video: Show existing conditions of adjoining construction,
including finish surfaces, that might be misconstrued as damage caused by demolition
operations. Comply with Section 01 32 33 "Photographic Documentation." Submit before Work
begins.

SELECTIVE DEMOLITION
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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.

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

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

Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.

FIELD CONDITIONS

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

Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far
as practical.
1. Before selective demolition, Owner will remove the following items:

a. <Insert items to be removed by Owner>.

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

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

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

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

Hazardous Materials: Present in buildings and structures to be selectively demolished. A report
on the presence of hazardous materials is on file for review and use. Examine report to become
aware of locations where hazardous materials are present.

1. Hazardous material remediation is specified elsewhere in the Contract Documents.

2. Do not disturb hazardous materials or items suspected of containing hazardous materials
except under procedures specified elsewhere in the Contract Documents.

3. Owner will provide material safety data sheets for suspected hazardous materials that
are known to be present in buildings and structures to be selectively demolished because
of building operations or processes performed there.

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

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

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

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

PRODUCTS
PERFORMANCE REQUIREMENTS

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

Standards: Comply with ASSP A10.6 and NFPA 241.
MATERIALS

Contractor’s option, except that materials used for patching shall be identical to the existing.

EXECUTION
EXAMINATION

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

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

[Perform] [Engage a professional engineer to 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.

1. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

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

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

Survey of Existing Conditions: Record existing conditions by use of [measured drawings]
[preconstruction photographs or video] [and] [templates].
1. Comply with requirements specified in Section 013233 "Photographic Documentation."

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

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

PREPARATION

SELECTIVE DEMOLITION
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Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

Protection:

1. Do not begin demolition until temporary partitions, barricades, warning signs and other
forms of protection are installed.

2. Protect trees, plants, utilities and existing improvements that are not to be removed from
injury or damage resulting from the Contractor's operation. Replace damaged
landscaping, improvements and utilities in kind.

3. During demolition provide safeguards, including warning signs and lights, barricades, and
the like, for protection of the public, Contractor's employees and existing improvements to
remain.

Noise control: Refer to other Sections of Division 01.

1. Exercise caution and care to prevent generation of unnecessary noise.
2. Keep noise levels to the minimum possible.
3. Discontinues noise producing operations, when requested by the Owner, and reschedule

at a mutually acceptable time.

Dust control: Control dust at all times.

1. Provide dust-tight partitions to prevent dust escaping into other parts of the building
where demolition is not in progress, as specified in other Sections of Division 01.

2. Assume liability for claims related to flying dust caused by this work.

Water control:

1. Control the use of water to prevent damage to the existing facility and improvements to
remain. Provide wet vacuum equipment where water, such as waste cooling water from
concrete sawing, is used in and adjacent to existing building.

2. Provide impermeable floor coverings and suitable dams to prevent damage by water, and
immediately clean-up and remove surplus water, and water spilled in non-working areas.

3. Assume liability for claims related to water seepage and leakage caused by this work.

Security: Coordinate security with the Owner; refer to Section 01 50 00.

1. Take necessary precautions to keep trespassers out of demolition areas.

2. Properly secure demolition areas from entry when demolition is not in progress but do not
block required exitways.

Safety:

1. If at any time the safety of existing construction appears to be endangered, take
immediate measures to support such endangered construction; cease operations and
immediately notify the Architect.

2. Do not resume demolition until Architect's instructions are received.
SELECTIVE DEMOLITION

Existing conditions:

1. Intent of Drawings is to show existing conditions with information developed from field
surveys and to generally show the extent and type of demolition required.

SELECTIVE DEMOLITION
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2. Make a detailed survey of existing conditions prior to commencing demolition, and report
discrepancies or conflicts between Drawings and actual conditions in writing to the
Architect for clarifications and instructions.

3. Do not proceed where such conflicts or discrepancies occur prior to receipt of Architect's
instructions.

The Contractor shall be fully responsible for the adequacy and installation of temporary shoring
and bracing systems used during demolition.

Demolition shall be performed by skilled and properly equipped personnel.

Remove existing construction only to the extent necessary for the proper installation of new
construction and junction with existing materials. Cut back finished surfaces to straight, plumb
or level lines as required.

If unanticipated conditions which conflict with intended function or design are encountered,

investigate and measure both nature and extent of the conflict.

1. Submit report to Architect in written, accurate detail.

2. Pending receipt of directive from Architect, rearrange demolition schedule as necessary
to continue overall job progress without delay.

Where openings are cut oversize or in improper location, replace to excess removed material,
to the Architect's satisfaction, at no additional cost to the Owner.

Coordinate demolition with other trades to assure the proper sequence, limits, methods and
time of performance. Schedule demolition so as to impose a minimum of hardship on the
present operation of the facilities and the performance of the work of other trades.

Whenever possible use small hand or small power tools designed for sawing or grinding;
whenever possible avoid the use of tools with a hammering and chopping motion. Cut through
finished surfaces from the exposed or finished side into concealed surfaces.

In general remove materials as follows:

1. Portland cement concrete:
a. Locate and identify reinforcing bars in concrete prior to drilling and cutting, and
protect structural integrity of existing work.
b. Use removal methods that will not crack or structurally affect adjacent concrete
constructions.
c. Cut back concrete to clean, straight lines by saw cutting a minimum of 1 -inch

deep; remainder of concrete may be jack-hammered.

d. Where indicated and where it will not weaken the structure, cut off reinforcing bars
flush with the face of the concrete.

e. Where existing reinforcing bars are shown to be bonded into new concrete or
masonry, use caution not to bend or otherwise damage them while removing
concrete cover. Protect existing rebar from corrosion until new concrete is cast.

f. Where new concrete topping or cementitious setting bed will be cast on existing
slabs, scarify or scab the surface to a profile of 1/4-inch to provide a mechanical
bond with topping or setting bed.

2. Masonry: Cut back to joint lines and remove old mortar without damaging units to remain
to allow space for repairs to backing where applicable.

SELECTIVE DEMOLITION
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Modular materials:
a. Remove to a natural breaking point in whole units to a joint line with no damaged
or defective unit remaining where joining new construction.
b. After removing flooring materials, clean substrates of old cement and adhesive.
Gypsum board: Remove to a joint line on a support.
Lath/plaster:
a. Saw cut plaster, but not lath and weather barrier (paper backing), cleanly.
b. Leave at least 2 -inch of lath exposed to tie into new lath, where applicable.
C. Leave sufficient undamaged weather barrier exposed to create a watertight, by

proper lapping, joint with the new weather barrier or flashing.

Roofing and base flashing: Whenever possible engage the services of the roofer
responsible for the installation of the original roofing to retain existing roofing warranty.

a. Request the presence of the roofing manufacturer’s authorized representative prior
to cutting into existing roof.

b. Cut-out roof membrane and underlying insulation neatly, with straight, clean
edges. Remove only so much roofing and insulation as necessary for new work
penetrating the roof membrane.

c. After the new work is installed, counterflash the penetrations as indicated and
patch the roof membrane with the same membrane as the original roof, lapping a
minimum of 6 inches over the existing.

d. Obtain the manufacturer representative’s approval of the work which must be
watertight; conduct water test when required by the manufacturer representative.

Utility Services and Mechanical/Electrical Systems:

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

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

1) Owner will arrange to shut off indicated services/systems when requested
by Contractor.

2) Arrange to shut off 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 on Drawings to be
removed.

(a) Piping to Be Removed: Remove portion of piping indicated to be
removed and cap or plug remaining piping with same or compatible
piping material.

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

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

SELECTIVE DEMOLITION
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(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.

() 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 and leave in place.

Materials not mentioned to be removed that interfere with new construction, except where
structural integrity of the assembily is at risk, shall be cut to clean cut lines to provide for proper
interface with new construction, or patching and repair, as required.

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.

SALVAGE

Removed and salvaged items: Comply with the following.

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 on-site off-site designated by Owner indicated

on Drawings.

o

Protect items from damage during transport and storage.

See Schedule at the end of the Section for a list of salvage materials.

Title to materials:

1. Except where indicated or specified otherwise, materials and equipment removed and not
reused shall become the property of the Contractor and shall be removed from the site.

2. The Owner will not be responsible for the condition or loss of, or damage to, such
property after notice to proceed.

3. Material and equipment shall not be viewed by prospective purchasers or sold on the
site.

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.

PATCHING
Patch materials to remain when damaged by demolition.

Finish material and appearance of the patch or repair shall match the existing contiguous
materials and finishes in all respects, as approved by the Architect.

SELECTIVE DEMOLITION
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CLEAN-UP/DISPOSAL

Debris, waste, and removed materials, other than items to be salvaged, are Contractor's
property for legal disposal off the site.

Continuously clean-up and remove these items and do not allow to accumulate in the building
and on the site. Refer to Section 01 ** ** for additional requirements on this subject.

Protection of existing work:

1. Install protection before activities within existing building and on existing roof.
2. Activate each fire sprinkler alarm valve system as soon as roof is installed.
3. Protect existing roof from walking, working and equipment with minimum %a-inch exterior

grade plywood.

4. Temporary partitions at interior of existing building: Construct of incombustible materials,
with all wood materials fire retardant treated as specified in Section 06105. Dust-proof
with tape or other acceptable means. Apply 2 coats of paint to wood surfaces visible to
the public and building occupants.

Construct partitions indicated of gypsum board or FRT plywood.

Other barriers (expected to remain in place less than 45 days) may be built using flame-
retardant reinforced polyethylene film.

7. Restore surfaces of existing building to original condition where damaged due to work of
this Contract or due to insufficient protection. Pay for repair of damage to contents.

8. Do not allow water to enter wall insulation or roof insulation to remain. Replace when
insulation has been wetted.

9. Protect interior of structure from dust and weather and conserve interior heat. Protect
temporary openings in exterior walls with fire-retardant treated weatherproof plywood or
reinforced polyethylene barriers.

SELECTIVE DEMOLITION SCHEDULE

Remove: <Insert description of items and construction to remove>.

Remove and Salvage: <Insert description of items to remove and salvage>.

Remove and Reinstall: <Insert description of items to remove and reinstall>.

Existing to Remain: <Insert description of items to remain>.

Dismantle: <Insert description of items to be removed>.

END OF SECTION

SELECTIVE DEMOLITION
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SECTION 03 10 00
CONCRETE FORMS AND ACCESSORIES
PART 1 GENERAL
1.01 SUMMARY
A. Provisions of Division 01 apply to this section
B. Section Includes:
1. Formwork for cast-in-place concrete as indicated.
2. Installation of items to be embedded in concrete, such as anchor bolts, inserts, embeds,
and sleeves.

C. Related Sections:
1. Section 01420: Testing and Inspection.
2. Section 03200: Concrete Reinforcement.
3. Section 03300: Cast-In-Place Concrete.

1.02 REFERENCES

A. American Concrete Institute (ACI) Publication:

1. ACI 318 — Building Code Requirements for Structural Concrete, Chapter 6, Formwork,
Embedded Pipes, and Construction Joints.

2. ACI 347 — Guide to Formwork for Concrete.

B. American Plywood Association (APA):

1. Form No. V345 - Concrete Forming Design/Construction Guide.

C. National Institute of Standards and Technology (NIST):
1. NIST Voluntary Product Standard PS 1.

1.03 SUBMITTALS

A. Submit detailed structural calculations and drawings approved and signed by a California
registered Civil Engineer where the height of the falsework or vertical shoring, as measured
from the top of the sills to the soffit of the superstructure exceeds 14 feet, or where individual
horizontal span lengths exceed 16 feet, or where provision for vehicular traffic through falsework
or shoring occurs. For all other falsework and shoring submit layout signed by California
registered Civil Engineer, manufacturer’s authorized representative or a licensed contractor
experienced in the usage and erection of falsework and vertical shoring. A copy of the plans
and calculation shall be available at the jobsite at all times.

B. Shop Drawings: Submit Shop Drawings indicating locations of forms, construction and
expansion joints, embedded items, and accessories. Review and approval will not include form
strength and adequacy.

CONCRETE FORMS AND ACCESSORIES
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Product Data: Submit manufacturer's Product Data for form materials and accessories.

Record Document: Keep an accurate record of the dates of removal of forms, form shores and
reshores, and furnish copies to the Architect.

REGULATORY REQUIREMENTS
California Building Code (CBC), Chapter 19A, and ACI 318.

California Code of Regulations, Title 8, Division 1, Chapter 4, Subchapter 4, Construction Safety
Orders, Article 6, Excavations, Sections 1713 and 1717.

DELIVERY, STORAGE AND HANDLING

Storage shall prevent damage and permit access to materials for inspection and identification.
Deliver materials for forms in timely manner to ensure uninterrupted progress.

QUALITY ASSURANCE

Construction of Forms shall comply with the following as a minimum requirement:

1. ACI 347, “Recommended Practice for Concrete Formwork”
2. ACI 318 Section 26.11 and CBC Section 1905A.
3. Tolerances shall conform to those as specified in ACI 301, “Specifications for Structural

Concrete for Buildings”, as applicable, unless exceeded by requirements of DSA or
otherwise indicated or specified.

4, Plywood: Conform to tables for form design and strength in APA Form V 345.

Prior to construction of formwork for concrete beams and slabs above grade, Contractor shall
conduct a meeting at the site to determine and define all camber, which may be required for the
project. The Architect, Structural Engineer of record, Contractor and Contractor's formwork
installer shall be in attendance at this meeting.

Mock-ups: Provide mock-ups for exposed finishes if required by the Architect; 100 square feet
minimum size. Locate as required by the Architect, for review and approval prior to installation.
This applies to the exposed surface of retaining walls for this project.

PART 2 PRODUCTS

2.01

GENERAL

Form materials may be reused during progress of the Work provided they are completely
cleaned and reconditioned, recoated for each use, capable of producing formwork of required
quality, and are structurally sound.

Form Lumber: WCLIB Construction Grade or Better, WWPA No. 1 or Better.

Plywood: NIST Voluntary Product Standard PS 1, Group 1, Exterior Grade B-B Plyform or
better, minimum 5-ply and 3/4 inch thick for exposed locations and at least 5/8 inch thick for
unexposed locations, grade marked, not mill oiled. Furnished plywood with medium or high
density overlay is permitted.

CONCRETE FORMS AND ACCESSORIES
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Coated Form Plywood: For exposed painted concrete, plastic overlaid plywood of grade
specified above, factory coated with a form coating and release agent “Nox-crete", or equal.

Tube Forms: Sonoco "Seamless Sonotubes,” or equal, of the type leaving no marks in
concrete, one-piece lengths for required heights.

Joist Forms: Code recognized steel or molded plastic types as required.

Special Forms: For exposed integrally-colored concrete, plywood as above with high density
overlay, plywood with integral structural hardboard facing or fibrous glass reinforced plastic
facing, providing specified finish.

For Exposed Concrete Finish:

1. Plywood: New, waterproof, synthetic resin bonded, exterior type Douglas fir or Southern
pine plywood manufactured especially for concrete formwork and conforming to NIST
Voluntary Product Standard PS 1, Grade B-B grade, Class I.

2. Glass-Fiber-Fabric Reinforced Plastic Forms: Matched, tight fitting, stiffened to support
weight of concrete without deflection detrimental to structural tolerances and appearance
of finished concrete surfaces.

3. Steel: Minimum 16 gage sheet, well matched, tight fitting, stiffened to support weight of
concrete, without deflection detrimental to tolerances and appearances of finished
concrete surfaces.

4, Plywood: "Finland Form,” or "Combi Form" distributed by North American Plywood
Corporation or equal. The material shall be furnished with hard smooth birch face
veneers with phenolic resin thermally fused onto panel sides. Edges shall be factory
sealed.

Form Ties: Prefabricated rod, flat band, wire, internally threaded disconnecting type, not leaving
metal within 1-1/2 inch of concrete surface.

Form Coating: Non-staining clear coating free from oil, silicone, wax, not grain-raising,
conforming to ASTM C309. Where form liners are furnished, provide form coatings
recommended by form liner manufacturer.

Form Liner: Rigid or resilient type by L.M. Scofield, Symons, Greenstreak or equal, types shown
or directed, matching approved Sample.

Void Forms: Manufactured by SureVoid Products, Inc., or equal. Forms shall be "WallVoid" for
temporary support of concrete walls and grade beams spanning between supports, and
"SlabVoid" for creating gaps between concrete slabs or steps and underlying soils. Void forms
shall be fabricated of corrugated paper with moisture resistant exterior, and shall be capable of
withstanding working load of 1,500 psf. Provide accessories as required.

CONCRETE FORMS AND ACCESSORIES
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PART 3 - EXECUTION

3.01

3.02

GENERAL

Forms shall be constructed so as to shape final concrete structure conforming to shape, lines
and dimensions of members required by Drawings and Specifications, and shall be sufficiently
tight to prevent leakage of mortar. They shall be properly braced or tied together to maintain
position and shape with no sagging, displacement, or bulging between studs. Forms and their
supports shall be designed so that previously placed structures will not be damaged. Use
clean, sound, approved form material, coated with specified materials only, not oil. Provide
backing on all plywood joints. Forms shall be true to line within tolerances as permitted under
section 1.6 above.

TOLERANCES

Permitted abrupt or gradual irregularities in formed surfaces as measured within a 5 feet length
with a straightedge shall per ACI 347, Table 5.3.1:

Class of Surface
A B C D
1/8 inch 1/4 inch 1/2 inch 1inch
1. Class A: Use for concrete surfaces prominently exposed to public view.
2. Class B: Use for coarse-textured concrete-formed surfaces intended to receive plaster,
stucco or wainscoting.
3. Class C: Use as a general standard for permanently exposed surfaces where other
finishes are not specified.
4. Class D: Use for surfaces where roughness is not objectionable and will be permanently
concealed.

Finish Lines: Position formwork to maintain hardened concrete finish lines within following
permissible deviations.

1. Variation from Plumb:
a. In 10'-0" 1/4 inch
b. In any story or 20'-0" 3/8 inch
C. In 40'-0" or more 3/4 inch
2. Variation from Level or Grades Indicated:
a. In 10'-0" 1/4 inch
b. In any bay or 20'-0" maximum 3/8 inch
C. In 40'-0" or more 3/4 inch
3. Cross-Sectional Dimensions:
a. Minus 1/4 inch
b. Plus 1/2 inch
4, Building Lines: Variation of linear building lines from established position in plan and

related position of columns, walls and partitions:

CONCRETE FORMS AND ACCESSORIES
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a. In any bay or 10'-0" maximum 1/2 inch

b. In 40'-0" or more 1 inch

Slab Openings: Variations in size and location of sleeves and slab openings shall not exceed
1/4 inch.

ERECTION

Conform to ACI 301 and ACI 347 except as exceeded by the requirements of code, regulatory
agencies, or herein.

Plywood shall be installed with horizontal joints level, vertical joints plumb and with joints tight.
Back joints by studs or solid blocking, and fill where necessary for smoothness. Reused
plywood shall be thoroughly cleaned, damaged edges or surfaces repaired and both sides and
edges oiled with colorless form oil. Nail plywood along edges, and to intermediate supports,
with common wire nails spaced as necessary to maintain alignment and prevent warping.

Construction: Coat forms with the specified resin coating, not form oil. Construct forms to exact
shapes, sizes, lines, and dimensions required to obtain level, plumb, and straight surfaces.
Provide openings, offsets, keys, reglets, anchorages, recesses, moldings, chamfers, blocking,
screeds, drips, bulkheads, and all other required features. Make forms easily removable
without hammering or prying against concrete. Space forms apart with metal spreaders.
Construct forms to accurate alignment, location and grades, and provide against sagging,
leakage of concrete mortar, or displacement occurring during and after placing of concrete.
Coordinate installation of inserts and anchors in forms according to Shop Drawings and
requirements for work of other sections.

Openings for Cleaning: Provide temporary openings at points in formwork to facilitate cleaning
and inspection. At base of walls and wide piers, bottom form board on one face for entire length
shall be omitted until form has been cleaned and inspected.

Chamfers: Provide 3/4 inch by 3/4 inch chamfer strips for all exposed concrete corners and
edges unless otherwise indicated.

Reglets and Rebates: As specified in Section 03 3000: Cast-In-Place Concrete. Form required
reglets and rebates to receive frames, flashing, and other equipment if required by Architect.

Form Joints: Fill joints to produce smooth surfaces, intersections, and arises. Use polymer
foam or equivalent fillers at joints and where forms abut or overlap existing concrete to prevent
leakage of mortar.

Recesses, Drips, and Profiles: Provide smooth milled wood or pre-formed rubber or plastic
shapes of types shown and required.

Re-Use: Clean and recondition form material before re-use.

REMOVAL OF FORMS
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Forms shall not be removed until concrete has sufficiently hydrated to maintain its integrity and
not be damaged by form removal operations. Unless noted otherwise and/or permitted by the
Architect, columns and wall forms shall not be removed in less than 24 hours, floor slabs in less
than 7 days, beams and girders in less than 15 days, pan forms for joists may be removed after
3 days, but joist centering shall not be removed until after 15 days, and ramp, landing, steps
and floor slabs shall not be removed in less than 7 days. Shoring shall not be removed until
member has acquired sufficient strength to support its weight, load upon it, and added load of
construction. In no case shall forms be removed sooner than specified in ACI 347, Table
5.7.2.3, or ACI 318 Section 26.11.

Compressive strength of in-place concrete shall be determined by testing field-cured specimens
representative of concrete location or members, as specified in Section 03 3000: Cast-In-Place
Concrete.

Avoid damage to concrete surfaces during form removal.

Store reusable forms for exposed architectural concrete to prevent damage to contact surfaces.

Remove formwork in same sequence as concrete placement to achieve similar concrete
surface coloration.

SURVEY AND ADJUSTMENT:

Check forms before and during placement of concrete, using an instrument, and make
corrections as work proceeds.

EMBEDDED PIPING AND ROUGH HARDWARE:

Comply with ACI 318, Section 26.8. Where work of other sections require openings for passage
of pipes, conduits, ducts, and other inserts in the concrete, obtain all dimensions and other
information. All necessary pipe sleeves, anchors, or other required inserts shall be accurately
installed as part of the work of other sections, according to following requirements.

Conduits or Pipes

1. No pipe/conduit runs shall be embedded in structural concrete unless indicated on the
structural drawings.

2. Where pipe/conduit is indicated, it shall conform to the following requirements:
a. Conduits/pipes of aluminum shall not be embedded in structural concrete unless

coated or covered to prevent aluminum-concrete reaction or electrolytic action
between aluminum and reinforcing steel.

b. Conduits/pipes shall be located so as not to reduce strength of concrete. In no
case place conduit/pipes in a slab 8” thick or less. Conduit buried in a concrete
slab shall not have an outside diameter greater than 1/3 the slab thickness nor be
placed below the bottom reinforcing steel or over top reinforcing steel. Embedded
conduit/pipes shall be approved by the engineer of record prior to concrete
placement.

Sleeves: Pipe sleeves may pass through slabs or walls if not exposed to rusting or other
deterioration and are of uncoated or galvanized iron or steel. Provide sleeves of diameter large
enough to pass any hub or coupling on pipe, including any insulation.

FIELD QUALITY CONTROL
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A. Inspection: Obtain inspection and approval of forms before placing structural concrete.
3.08 PROTECTION

A. Protect the Work of this section until Substantial Completion.
3.09 CLEAN UP

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site.

END OF SECTION
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SECTION 03 20 00

CONCRETE REINFORCEMENT

PART 1 GENERAL

1.01 SUMMARY
A. Provisions of Division 01 apply to this section

B. Section Includes:

Reinforcing bars for cast-in-place concrete

Reinforcing mesh for cast-in-place concrete

Accessories, including but not limited to chairs and tie wires
Reinforcing bars for masonry

Reinforcing bars for site-cast pre-cast concrete

o o~ w b=

Miscellaneous concrete work, including but not limited to areaways, cast-in-place valve
boxes, pits, splash blocks, equipment bases, and other items as shown or required to
complete all work.
C. Related Sections:

1. Section 01 4100: Testing and Inspection.

2. Section 03 1000: Concrete Formwork.

3. Section 03 3000: Cast-In-Place Concrete.

1.02 SYSTEM DESCRIPTION

A. Regulatory Requirements: Fabrication and placement of reinforcing shall be in accordance with
requirements of CBC, Chapter 19A and ACI 318.

1.03 REFERENCES:

A. Comply with the following as a minimum requirement:
1. American Society for Testing and Materials (ASTM):

a. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete
Reinforcement.

b. ASTM A184 - Standard Specification for Fabricated Deformed Steel Bar Mats for
Concrete Reinforcement.

c. ASTM A185 - Standard Specification for Steel Welded Wire Reinforcement, Plain,
for Concrete.

d. ASTM A496 - Standard Specification for Steel Wire, Deformed, for Concrete
Reinforcement.

e. ASTM A497 - Standard Specification for Steel Welded Wire Reinforcement,
Deformed, for Concrete.
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f. ASTM A615 - Standard Specification for Deformed and Plain Carbon-Steel Bars
for Concrete Reinforcement.

g. ASTM A706 - Standard Specification for Low-Alloy Steel Deformed and Plain Bars
for Concrete Reinforcement.

2. American Concrete Institute (ACI) Publication:
a. ACI 315 — Manual of Standard Practice for Detailing Reinforced Concrete
Structures.

b. ACI 318 — Building Code Requirements for Structural Concrete, as modified by
CBC Sections 1905A.

C. ACI 117 — Specification for Tolerances for Concrete Construction and Materials
3. American Welding Society (AWS):

a. AWS D1.4 — Structural Welding Code — Reinforcing Steel.

Concrete Reinforcing Steel Institute (CRSI) Manual of Standard Practice.

California Building Code, Chapter 19A, Concrete.
SUBMITTALS
Shop Drawings: Submit steel reinforcement Shop Drawings in accordance with ACI 315. Shop
drawings should include complete layouts, sections, and details for congested conditions,
typical bending diagrams and offsets, splice lengths and locations, proposed layout where
vertical and horizontal bars intersect, and wherever welding is proposed, detailed to conform to
AWS and CBC requirements. Include slab plans, size and lengths of reinforcing steel.
Certification: Submit copies of welding operator's certificate.

Chemical Analysis: Provide for bars to be welded, in accordance with ACI 318 Section 26.6.4.

Closeout Submittals: Record locations and quantities of reinforcing that vary from Shop
Drawings.

LEED Documentation: Submit the following documentation

1. Specific product name, make, model, and manufacturer
2. Material Cost
3. Environmental Product Declaration (EPD) report:
a. Product-specific declaration: Manufacturer’s Life Cycle Assessment conforming to
ISO 14044

b. Product Specific Type Ill EPD with third-party Type lll certification
C. Industry-wide (generic) EPD with third-party Type IlI certification

4. Post-Consumer Recycled Content: Cutsheets, product literature or letter from the
manufacturer indicating the percentage by weight of post-consumer (post-industrial)
recycled content.

QUALITY ASSURANCE

Comply with the following as a minimum requirement:

1. Concrete Reinforcing Steel Institute (CRSI) Manual of Standard Practice.

CONCRETE REINFORCEMENT
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2. American Welding Society (AWS).

3. American Concrete Institute (ACI).

4, CBC, Chapter 19A, Concrete.

Source Quality Control: Refer to Division 01 Sections, CBC Chapters 17A and 19A, and ACI
318 Chapter 26 for general requirements and to the following paragraphs for specific
procedures. Testing laboratory retained by the Owner shall select test Samples of bars, ties,
and stirrups from the material at the Project Site or from the place of distribution, with each

Sample consisting of not less than two 18 inch long pieces, and perform the following tests
according to ASTM A615, or ASTM A706, as applicable:

1. Identified Bars: If Samples are obtained from bundles as delivered from the mill, identified
as to heat number, accompanied by mill analyses and mill test reports, and properly
tagged with the identification certificate so as to be readily identified, perform one tensile
and one bend test for each 10 tons or fraction thereof of each size of bars. Submit mill
reports when Samples are selected.

2. Unidentified Bars: When positive identification of reinforcing bars cannot be performed
and when random Samples are obtained, perform tests for each 2.5 tons or fraction
thereof, one tensile and one bend test from each size of bars.

3. Testing to be per CBC Sections 1910A and 1704A.

Certification of Welders: Shop and Project site welding shall be performed by welding operators
certified by AWS.

DELIVERY, STORAGE AND HANDLING

Avoid exposure to dirt, moisture or conditions harmful to reinforcing.

Reinforcing steel bars, wire, and wire fabric shall be stored on the Project site to permit easy
access for examination and identification of each shipment. Material of each shipment shall be

separated for size and shape. Use metal tags indicating size, length and other marking shown
on placement drawings. Maintain tags after bundles are broken.

PRODUCTS

GENERAL
Provide reinforcing of sizes, gages and lengths indicated, bent to indicated shapes.
MATERIALS

Steel Reinforcing Bars: ASTM A615, or ASTM A706 deformed grade 60 billet steel unless
otherwise specified or indicated. Deformations to be per ASTM A-305.

Reinforcing Bars for welding: ASTM A706, Grade 60.
Welded Wire Fabric for Reinforcement: ASTM A185, 60 KSI minimum tensile strength.

Tie Wire: ASTM A82, fully annealed, copper-bearing steel wire, 16 gage minimum.

CONCRETE REINFORCEMENT
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Chairs, Spacers, Supports, and Other Accessories: Standard manufacture conforming to CRSI
and ACI 315 fabricated from steel wire of required types and sizes. For reinforcement supported
from grade, provide properly sized dense precast blocks of concrete with embedded wire ties.

Welding electrodes: AWS D1.4, Table 5.1 and 5.3 low hydrogen electrodes, E9018 for Grade
60 steel.

FABRICATION OF REINFORCING BARS:

Comply with CRSI Manual of Standard Practice for Reinforced Concrete Construction for
fabrication of reinforcing steel.

Bending and Forming: Fabricate bars of the indicated sizes and bend and form to required
shapes and lengths by methods not injurious to materials. Do not heat reinforcement for
bending. Bend bars No. 6 size and larger in the shop only. Bars with unscheduled kinks or
bends are not permitted. Provide only tested and permitted bar materials.

Welding: Provide only ASTM A706 steel where welding is indicated. Perform welding by the
direct electric arc process in accordance with AWS D1.4 and specified low-hydrogen electrodes.
Preheat 6 inches each side of joint. Protect joints from drafts during the cooling process;
accelerated cooling is not permitted. Do not tack weld bars. Clean metal surfaces to be welded
of loose scale and foreign material. Clean welds each time electrode is changed and chip
burned edges before placing welds. When wire brushed, the completed welds must exhibit
uniform section, smooth welded metal, feather edges without undercuts or overlays, freedom
from porosity and clinkers, and good fusion and penetration into the base metal. Cut out welds
or parts of welds deemed defective, using chisel, and replace with proper welding.
Prequalification of welds shall be in accordance with CBC requirements.

EXECUTION

INSTALLATION

Bars shall be bent cold. Bars partially embedded in concrete shall not be field bent except as
indicated on reviewed Shop Drawings. Before installation, and again before concrete is placed,
clean reinforcing of loose scale, rust, oil, dirt and any coating that could reduce bond.

Securing in Place: Accurately place bars and wire tie in precise position where bars cross.
Bend ends of wire ties away from the forms. Wire tie bars to corners of ties and stirrups.
Support bars according to the current edition of “Recommended Practice for Placing Bar
Supports” of Concrete Reinforcing Steel Institute, using approved accessories and chairs.
Place precast concrete cubes with embedded wire ties to support reinforcing steel bars in
concrete placed on grade and in footings. Use care not to damage vapor barriers where they
occur. Accurately position, install, and secure reinforcing to prevent displacement during the
placement of concrete.

Exposed Concrete Surfaces: Provide stainless steel or exterior quality vinyl plastic tipped
chairs, bolsters, and accessories where exposed on exterior or interior concrete surfaces not to
be painted or permanently covered. Provide metal chairs to hold reinforcement the required
distance above form bottoms. In beams and slab construction, provide chairs under top slab
reinforcement as well as under bottom reinforcement. Space chairs so that reinforcement will
not be displaced during installation. Provide metal spacers to secure proper spacing. Stirrups
shall be accurately and securely wired to bars at both top and bottom. At slabs, footings, and
beams in contact with earth, provide concrete blocks to support reinforcement at required
distance above grade.

CONCRETE REINFORCEMENT
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Clearances: Maintain minimum clear distances between reinforcing bars and face of concrete
as indicated on Structural Drawings.

Splices: Do not splice reinforcing bars at the points of maximum stress except where indicated.
Lap splices as shown or required to develop the full strength or stress of bars. Stagger splices
in horizontal wall bars at least 48" longitudinally in alternate bars and opposite faces.

Field Welding of Bars: As specified on plans for fabrication. All welding to be per ACI 318
Section 26.6.4.

Maintaining Bars In Position: Take adequate precautions to assure that reinforcing position and
spacing is maintained during placement of concrete.

Reinforcing Mesh: Lap one full mesh plus 2", or 9" whichever is greater, at splices, wire tie, and
support the same as specified for bars.

Do not install reinforcing in supported slabs and beams until walls and columns have been
installed to underside of slabs and beams or until construction joints have been thoroughly
cleaned. Reinforcing shall be inspected before placement of concrete and cleaned as required.

Use deformed bars unless otherwise indicated.

Splice Devices:

1. Type and manufacturer as noted on drawings. If substitution is requested, contractor to
supply manufacturer calculations and supporting data showing proposed substitution
conforms to requirements indicated and supplied.

2. Install in accordance with manufacturer’s written instructions.

Splices shall develop at least 125% of the yielding strength of the bar.
FIELD QUALITY CONTROL:
Supervision: Perform Work to this Section under supervision of a capable superintendent.

Inspection: Obtain inspection per CBC Sections 1704A.4.2 & 1903A and approval of reinforcing
before concrete is placed.

Welding Inspection: Whether welding is done in the shop or at the site, perform welding of
reinforcing bars under inspection of the Testing Laboratory Welding Inspector who is specially
qualified and approved by DSA in accordance with CBC Section 1704A.4.2. The welding
inspector shall make a systematic record of all welds.

1. This record shall include:
a. Identification marks of welders.
b. List of defective welds.
C. Manner of correction of defects.

CONCRETE REINFORCEMENT
03 20 00-5



LACCD

3.03

3.04

Guideline Specification
05.01.2024

2. The welding inspector shall check the material, equipment details of construction, and
procedures as well as the welds. The inspector shall also check the ability of the welder.
The welder shall furnish the architect, structural engineer and the enforcement agency
with a verified report that the welding which is required to be inspected is proper and has
been done in conformity with the approved plans and specifications. The welding
inspector shall use all means necessary to determine the quality of the weld. The
inspector may use gamma ray, magnaflux, trepanning, sonics or any other aid to visual

inspection, which the inspector may deem necessary to assure the adequacy of the
welding.

CLEAN UP

Remove rubbish, debris and waste materials and legally dispose of off the Project site.

PROTECTION
Protect the Work of this section until Substantial Completion.

END OF SECTION
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE

GENERAL

SUMMARY
Provisions of Division 01 apply to this section

Section Includes:

1.Cast-in-place normal weight and lightweight concrete, placement and finishing.

Related Sections:

1. Section 01 41 00: Testing and Inspection

2. Section 03 10 00: Concrete Forms and Accessories.
3. Section 03 20 00: Concrete Reinforcement.
REFERENCES

Comply with the following American Concrete Institute (ACI) Publications as a minimum
requirement:

1. ACI 117 — Specifications for Tolerances for Concrete Construction and Materials.

2. ACI 211 — Recommended Practice for Selecting Proportions of Concrete.ACI 301 —
Specifications for Structural Concrete.

ACI 302.1R — Guide for Concrete Floor and Slab Construction.

4. ACI 304 — Recommended Practice for Measuring, Mixing, Transporting and Placing
Concrete

5. ACI 305.1 - Specification for Hot Weather Concreting.

6. ACI 306.1 — Standard Specification for Cold Weather Concreting.

7. ACI 308 — Recommended Practice for Curing Concrete

8. ACI 309 — Recommended Practice for Consolidation of Concrete

9. ACI 318 - Building Code Requirements for Structural Concrete, as modified by CBC

Section 1905A.
Comply with the following American Society for Testing and Materials (ASTM) Standards as a
minimum requirement:

1. ASTM C31 - Standard Specification for Making and Curing Concrete Test Specimens in
the Field.

ASTM C33 - Standard Specification for Concrete Aggregates.

ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens.
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033000 -1



LACCD

o2 9 N o

-~ O

12.

13.
14.
15.

16.

17.
18.
19.

20.

21.
22.

23.

24.

25.

26.

27.

28.
20.

Guideline Specification
05.01.2024

ASTM C42 - Standard Test Method for Obtaining and Testing Drilled Cores and Sawed
Beams of Concrete.

ASTM C88 - Standard Test Method for Soundness of Aggregates by use of Sodium
Sulphate or Magnesium Sulphate.

ASTM C94 - Standard Specification for Ready-Mixed Concrete.

ASTM C143 - Standard Test Method for Slump of Hydraulic Cement Concrete.
ASTM C150 — Standard Specification for Portland Cement

ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete.
ASTM C172 — Standard Practice for Sampling Freshly Mixed Concrete.

ASTM C173 — Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method.

ASTM C227 — Potential Alkali Reactivity of Cement-Aggregate Combinations (Mortar-Bar
Method).

ASTM C231 — Air Content of Freshly Mixed Concrete by the Pressure Method.
ASTM C260 — Standard Specification for Air-Entraining Admixtures for Concrete.

ASTM C289 - Standard Test Method for Potential Alkali-Silica Reactivity of Aggregates
(Chemical Method).

ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete.

ASTM C330 - Standard Specification for Lightweight Aggregates for Structural Concrete.
ASTM C494 - Standard Specification for Chemical Admixtures for Concrete.

ASTM C567 - Standard Test Method for Determining Density of Structural Lightweight
Concrete.

ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete.

ASTM C845 - Standard Specification for Expansive Hydraulic Cement

ASTM C989 - Standard Specification for Ground Granulated Blast-Furnace Slag for Use
in Concrete and Mortars.

ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink).

ASTM C1064 - Standard Test Method for Temperature of Freshly Mixed Hydraulic-
Cement Concrete

ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures

ASTM C1567 - Standard Test Method for Determining the Potential Alkali-Silica
Reactivity of Combinations of Cementitious Materials and Aggregate (Accelerated
Mortar-Bar Method)

ASTM D1751 - Standard Test Method for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Non-extruding and Resilient Bituminous Types).

ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.

ASTM E1155 - Standard Test Method for Determining FF Floor Flatness and FL Floor
Levelness Numbers.
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30. ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of
Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete
Slabs.

31.  ASTM E1745 - Standard Specification for Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs.

SUBMITTALS

Shop Drawings: Submit Shop Drawings indicating locations of cast-in-place concrete work,
dimensioned locations and types of construction and expansion joints, and accessory items
such as vapor barriers. Include details and locations of reinforcing, embedded items, and
interfacing with other Work.

Mix Design Data: Submit concrete mix designs as specified herein and in Article 2.2.

1. Submit name, address and telephone number of the concrete production facility which
the contractor intends to engage to design the concrete mixes. Submit name and
qualifications of the proposed concrete technologist.

2. Mix Design: Submit a concrete mix design for each strength and type of concrete
indicated in the drawings or specified. Include water/cement ratio, source, size and
amount of coarse aggregate and admixtures. Predict minimum compressive strength,
maximum slump and air content percentage. Clearly indicate locations where each mix
design will be used. Limit water content per cubic yard of mixed concrete to: 300 pounds
maximum for normal weight concrete (pea gravel mixes exempt), 325 pounds maximum
for light weight concrete.

3. Test Reports: Submit copies of test reports showing that the proposed mixes produce
concrete with the strengths and properties specified. Include tests for cement,
aggregates and admixtures. Provide gradation analysis.

Material Samples: Contractor to provide 3’ x 3° mock-up samples for each type of concrete
color, finish and jointing for Owner’s approval prior to installation where the formed surface will
be permanently exposed as a finish (seating wall, slab on grade, lightweight concrete over
metal decking).

Certificates: Submit notarized certification that each of the following conforms to the standards
indicated:

Portland cement: ASTM C150.

Normal weight concrete aggregates: ASTM C33.

Lightweight concrete aggregates: ASTM C330.

1. Aggregates: Submit evidence that the aggregate is not reactive in the presence of
cement alkalis. In the absence of evidence, aggregate shall be tested per ASTM C289.
If results of test are other than innocuous, aggregates shall be tested per ASTM C1567,
see CBC Section 1903A.5.

2. Curing materials: ASTM C171.

Manufacturer of ready-mixed concrete shall deliver to the IOR a certificate with each
mixer truck. Certificate shall bear the signature of representative of the testing
laboratory, and shall state quantity of cement, water, fine and coarse aggregate and
admixtures.

4. Admixtures: ASTM C260.

Admixtures: Submit product data for proposed concrete admixtures.
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LEED Documentation: Submit the following documentation

1. Specific product name, make, model, and manufacturer

2 Material Cost

3 Environmental Product Declaration (EPD) report:

4, Industry-wide (generic) EPD with third-party Type Il certification
5

Post-Consumer Recycled Content: Cutsheets, product literature or letter from the
manufacturer indicating the percentage by weight of post-consumer (post-industrial)
recycled content.

6. Extracted, Manufactured, and Purchased locally. Provide cutsheets, product literature or
letter from the manufacturer indicating the location of extraction, manufacturing, and
purchasing and distance from the project site.

QUALITY ASSURANCE

Concrete Manufacturer: Furnish concrete from licensed commercial ready-mix concrete plant
conforming to DSA approved plans as well as CBC Chapter 19A and ACI 318-14 as modified by
CBC section 1905A.

Continuous inspection shall be provided at the batch plant and for transit-mixed concrete to run
check sieve analysis of aggregate, check moisture content of fine aggregate, check design of
mix, check cement being used with test reports, check loading of mixer trucks, and certify to
quantities of materials placed in each mixer truck.

Inspection shall be performed by a representative of a testing laboratory selected by the Owner.
Owner will pay for inspection costs. Notify the laboratory 24 hours in advance of time concrete
is to be mixed. Notify the laboratory of postponement or cancellation of mixing within at least 24
hours of scheduling time.

Contractor shall assist the testing laboratory in obtaining and handling samples at the project
site and at the source of materials.

Continuous batch plant inspection requirement may be waived in accordance with CBC Section
1705A.3.3. Waiver shall be in writing, including DSA approval. When batch plant inspection is
waived by DSA, the following requirements shall be met:

1. Approved inspector of the testing laboratory shall check the first batching each day for
each approved mix design and furnish mix proportions to the licensed weightmaster.

2. Licensed weightmaster shall positively identify materials as to quantity and certify to each
load by a ticket.

3. Tickets shall be transmitted to the IOR by a truck driver with load identified thereon. The
IOR will not accept the load without a load ticket identifying the mix and will keep a daily
record of placements, identifying each truck, its load and time of receipt and approximate
location of deposit in the structure and will transmit a copy of the daily record to DSA.

4, At the end of the project, the weightmaster shall furnish an affidavit to DSA certifying that
all concrete furnished conforms in every particular to proportions established by mix
designs.

Special Inspections and Tests shall be in accordance with CBC Chapter 17A, CBC Section
1910A and Specification Section 01 4100.
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G.  Allowable Tolerances: Construct concrete conforming to the tolerances specified in ACI 117
"Recommended Tolerances for Concrete Construction and Materials", as applicable, unless
exceeded by requirements of regulatory agencies or otherwise indicated or specified.

H. Source Quality Control: Refer to the following paragraphs for specific procedures. Concrete
materials which, by previous tests or actual service, have shown conformance may be used
without testing when so approved by the Architect and DSA. Testing Laboratory shall perform
following conformance testing.

1. Cement: Furnish mill certificates in accordance with the CBC section 1910A.1 and
acceptable to Architect and DSA, showing conformance with requirements specified.

2. Cementitious Material Test. The concrete supplier shall furnish to the enforcement
agency certification from the cement manufacturer that the cement proposed for use on
the project has been manufactured and tested in compliance with the requirements of
ASTM C 150 for Portland cement and ASTM C 595 or ASTM C 1157 for blended
hydraulic cement, whichever is applicable. When a mineral admixture or ground
granulated blast-furnace slag is proposed for use, the concrete supplier shall furnish to
the enforcement agency certification from the manufacturer that they have been
manufactured and tested in compliance with ASTM C 618 or ASTM C 989, whichever is
applicable. The concrete producer shall provide copies of the cementitious material
supplier’s certificate of compliance that represents the materials used by date of
shipment for concrete. Cementitious materials without certification of compliance shall
not be used per section 1910A.1 of the CBC.

3. Aggregates for Normal Weight Concrete: Test the aggregate before and after concrete
mix is designed and whenever character of aggregate varies or source of material is
changed in accordance with ASTM C33 and CBC section 1903A.5. Include a sieve
analysis. Obtain samples of aggregates at the dry batching or ready-mix concrete plant
in accordance with ASTM D75 and perform tests for the properties listed in the following

table.

4. Aggregates for Lightweight Concrete: Test the lightweight aggregates before mix is
designed and whenever the character of aggregate varies or source is changed in
accordance ASTM C330. Include sieve analyses, report on unit weights, report on
deleterious substances, unburned or under-burned lumps, loss on ignition, soundness,
staining materials, and crushed particles in coarse aggregate. Splitting tensile strength
(FSP); 5.5 minimum

PHYSICAL PROPERTIES

Physical Properties, units

Test Method

Minimum values

sieve

Sieve analysis ASTM C136

Organic impurities ASTM C40 Fine aggregate not darker than reference
standard color

Soundness ASTM C88 Loss after 5 cycles not more than 8 percent of
coarse aggregate, nor more than 10 percent
of fine aggregate

Abrasion ASTM C131 Weight loss not more than 10.5 percent after
100 revolutions, 42 percent after 500
revolutions

Deleterious materials ASTM C33

Materials finer than No. 200 | ASTM C117 Not over 1 percent for gravel, 1.5 percent for

crushed aggregate
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Reactivity potential ASTM C227, C289, | Ratio of silica released to reduction in
C342 alkalinity not to exceed 1.0.
Sand equivalent ASTM D2419 California sand equivalent values operating
range not below 71 percent

1.05

1.06

Compliance with Regulations: All materials shall comply with the current rules and regulations of
the local air quality management district, with the rules regarding volatile organic compounds,
and with FDA rules and regulations for dangerous substances in construction products.

CONCRETE MIX DESIGNS

A registered civil engineer with experience in concrete mix design shall select the relative
amounts of ingredients to be used as basic proportions of the concrete mixes proposed for use
under the provisions of ACI 318 Section 26.4. Mixes shall be based on existing approved
compressive strength test data for concrete mixes in accordance with ACI 301 and
requirements below:

Strength Requirements: Design mixes for structural concrete for minimum 28-day compressive
strengths required by Drawings and Specifications. The trial batch strength for each mix shall
exceed indicated or specified strength by 750 psi or a lesser amount based on the standard
deviations of strength test records according to ACI 318.

Normal Weight Concrete Mix Design: Design all mixes for workability and durability of concrete.
Control the mixes in accordance with ACI 301 and Section 26.4 of ACI 318, Building Code
Requirements for Reinforced Concrete. Make adjustments in cement content required for
concrete strengths at Contractor's expense and do not exceed 0.60 (or as indicated on concrete
general notes of approved plans) absolute water-cement or cement plus fly ash ratio by weight.
Do not use calcium chloride or any admix containing such material. Admixtures containing a
material releasing nitrates in solution are limited to 0.06 percent by weight for the chloride ion.

Maximum Aggregate Sizes: Not exceeding 3/4 of minimum clear space between bars and
between bars and forms, nor larger than 1/5 of least dimensions between the forms.

Design the mixes with 1" maximum size, except maximum 1-1/2" size for foundations and
maximum 3/8" size at congested reinforcing or thin sections, as submitted by the contractor and
approved by the Architect and Structural Engineer of Record.

ACI 301 with test records. Where a testing laboratory acceptable to the enforcement agency
has records of compressive strength tests, a standard deviation shall be established. Test
records from which a standard deviation is calculated shall:

1. Represent materials, quality control procedures and conditions similar to those expected,
and changes in materials and proportions within the test records shall not have been
more restricted than those for proposed work.

2. Represent concrete produced to meet a specified strength or strengths f ¢ within 1,000
psi of that specified for proposed work.

3. Must consist of at least 30 consecutive tests or two groups of consecutive tests totaling at
least 30 tests as defined in ACI 301.

DELIVERY, STORAGE AND HANDLING

Store cement and aggregate materials so as to prevent their deterioration or intrusion by foreign
matter. Deteriorated or contaminated materials shall not be furnished.
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Packaged materials shall bear the manufacturers and brand name label, and shall be stored in
their original unbroken package in a weather tight place until ready for use in the work.

Ready-mix concrete shall be mixed and delivered in accordance with ASTM C 94. Each batch
of concrete delivered to the Project site shall be accompanied by a time slip bearing departure
time and signature of batch plant supervisor. Concrete shall be placed within 90 minutes after
start of mixing. Deliver all materials in timely manner to ensure uninterrupted progress of the
work.

PROJECT CONDITIONS

Cold Weather Requirements: Batching, mixing, delivering and placing of concrete in cold
weather shall comply with the applicable requirements of ACI 306.1. When placing concrete
during freezing or near-freezing weather the mix shall have a temperature of at least 50 degrees
F, but not more than 90 degrees F when cement is added. Concrete shall be maintained at a
temperature of at least 50 degrees F. for at least 72 hours after placing or until it has thoroughly
hydrated. When necessary, concrete materials shall be heated before mixing. Special
precautions shall be provided for protection of transit-mixed concrete. Adequate equipment
shall be provided for heating concrete materials and protecting concrete during freezing or near-
freezing weather. Surfaces, in which concrete is to come in contact with, shall be free from frost
or ice. No frozen materials or materials containing ice shall be furnished.

Hot Weather Requirements: Batching, mixing, delivering and placing of concrete in hot weather
shall comply with the applicable requirements of ACI 305R. During hot weather, proper
attention shall be provided for ingredients, production methods, handling, placing, protection
and curing, to prevent excessive concrete temperatures or water evaporation which could
impair required strength or durability.

Concrete temperature of freshly mixed concrete shall be determined per ASTM C1064.

PRODUCTS

MATERIALS
Cement: ASTM C150. Portland Cement or ASTM C595 for Blended Hydraulic Cement.

Aggregates: Conform to the following standards:
1. Normal weight concrete: ASTM C33

2. Aggregate shall be tested for Potential Alkali Reactivity of Cement-Aggregate
Combinations per ASTM C289.

3. Nominal maximum size of coarse aggregate shall be no larger than:
a. 1/5 the narrowest dimension between sides of forms, nor
b. 1/3 the depth of slabs, nor

C. 3/4 the clear spacing between individual reinforcing bars or wires, bundles of bars,
individual tendons, or ducts.

4, Aggregates shall be from approved pits, free from vegetable matter and of opaline,
feldspar, or siliceous magnesium substances; all washed, clean, hard, fine-grained sound
crushed rock or gravel; not over 5 percent by weight of flat, thin, elongated, friable, or
laminated pieces (pieces having major dimension over 5 times average dimension) or
more than 2 percent by weight of shale or cherty material. Any suitable individual grading
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of coarse aggregate may be furnished, provided Grading of Combined Aggregate
indicated in following table is obtained. Refer to Section 01 4200: Testing and Inspection.

GRADING OF COMBINED AGGREGATE

Sieve Number or 1-1/2" 1" 3/4"
Size in Inches Maximum Maximum Maximum
Passinga2" e— e e
Passing a 1-1/2" 95-100 - e
Passing a 1" 70-90 90-100 -
Passing a 3/4" 50-80 70-95 90-100
Passing a 3/8" 40-60 45-70 55-75
Passing a No. 4 35-55 35-55 40-60
Passing a No. 8 25-40 27-45 30-46
Passing a No. 16 16-34 20-38 23-40
Passing a No. 30 12-25 12-27 13-28
Passing a No. 50 2-12 5-15 5-15
Passing a No. 100 0-3 0-5 0-5

C. Water: Water for concrete mixes, curing and cleaning shall be potable and free from
deleterious matter.

D. Admixtures: Shall be shown capable of maintaining essentially the same composition and
performance throughout the work as the product used in establishing concrete proportions in
accordance with ACI 318, Section 26.4.

1. Admixtures containing chlorides or sulfides are not permitted.

2. Air-entraining admixtures shall comply with ASTM C260. Air-entrained admixtures shall
not be used for floor slabs to receive steel trowel finish.

3. Admixtures for water reduction and setting time modification shall conform to ASTM
C494.

Admixtures for producing flowing concrete shall conform to ASTM C1017.

Pozzolan: ASTM C618, Class F Fly Ash subject to the conditions in ACI 318 Section
26.4, containing two percent or less carbon. Fly ash shall not be used in excess of 15
percent by weight of total cement quantity for structural concrete except for foundations,
which may use up to 25 percent fly ash by weight of total cement quantity. Fly ash need
not be included in lightweight concrete mix designs.

6. Admixtures containing ASTM C845 expansive cements shall be compatible with the
cement and produce no deleterious effects.

Silica fumes used as an admixture shall conform to ASTM C1240.

8. Chemical admixtures shall conform to ACI 318 Section 26.4.1.4, type A or D,
manufactured by Grace or approved equal. Type C or E admixtures may be utilized for
cold weather conditions provided the admixture is compatible with all other mix materials
and admixtures.

E. Expansion Joint Fillers: Preformed strips, non-extruding and resilient bituminous type, of
thickness indicated, conforming to ASTM D1751 and ASTM D1752.

F. Curing Paper: Shall conform to ASTM C171 and consist of two sheets of kraft paper cemented
together with a bituminous material in which are embedded cords or strands of fiber running in
both directions. The paper shall be light in color, shall be free of visible defects, with uniform
appearance, and non-staining. Liquid curing compounds may be substituted provided they are
clear, conform to ASTM C 309, and comply with Rule Il 13 of the South Coast Air Quality
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Management District and Federal Air Quality Regulation 40 CFR 52.254, such as Master
Builders, Grace, Antihydro.

Floor Hardener: Water soluble, inorganic, silicate-based curing, hardening, sealing and
dustproofing compound. Aquaseal W20 by Monopole Inc., Kure-N-Harden by BASF, Chem
Hard by L&M, Liqui-Hard by W. R. Meadows, or equal.

Underlayment: Two component latex underlayment for filling low spots in concrete for both
interior and exterior applications, from featheredge to a maximum of 3/8 inch in thickness.
Underlayment shall be non-shrink and suitable for repairing exposed concrete surfaces and for
underlayment of carpet, resilient, tile and quarry floor coverings. La-O-Tex by TexRite,
Underlay C or RS by Mer-Krete Systems, Underlayment 962 by C-Cure, or equal.

Vapor Barrier: Polyolefin-based 15 mils minimum thickness, meeting or exceeding ASTM
E1745, 10 feet minimum width. Permeance shall be less than 0.01 perms [grains/(ftZ*hr*inHg)]
as determined by ASTM E96 or ASTM F1249 and after mandatory conditioning tests per ASTM
E154 Sections 8, 11, 12, & 13. Barrier shall have an impact strength greater than 70 grams per
mil, and must be resistant to deterioration. Include accessories including tape and/or mastic.
Stego Wrap by Stego Industries LLC, Perminator by W.R. Meadows, Ecoshield-E by Epro, or
equal.

Stair Strips and Nosing:

1. Fabricated from 6063-T5 extruded aluminum, mill finish. Anti-slip filler shall contain at
least 60 percent virgin grain aluminum oxide abrasive. Binder shall be fully cured
resilient type epoxy, with binder-to-filler ratio of 13 percent. The epoxy-abrasive filler
shall extend over the curved front edge of the nosing and shall be securely bonded to the
extruded aluminum base.

2. Manufactured by Wooster Products Inc. American Safety Tread Co. Inc., or equal.

Nosing and strips for concrete casting shall be provided with Sure-Hold anchors, chevron
shaped continuous full length of nosing or strip.

4. Nosings and anchors for attachment to hydrated concrete stairs and wood stairs shall be
similar to those specified below, except they shall be provided with countersunk holes for
screws and fasteners.

5. Colors: As selected by Architect to contrast with stair color. Colors shall extend uniformly
through the filler.

6. Strip and Nosing Types:

a. Nosings for sloped riser steel pan stairs: Type WP4J, 4-1/16 inches wide, 3/8 inch
thick.

b. Nosings for new concrete stairs: Type WP4C, 4-1/16 inches wide, 3/8 inch thick,
nose projects down 1/4 inch.

C. Nosings for square edged steel pan stairs: Type WP4SP, 4-1/16 inches wide, 3/8
inch thick nose.

d. Strips for recessing into concrete stairs: Type WP1A, except 2-1/4 inches wide,
3/8 inch thick. American Safety Tread Co., Type 24, or equal.

e. Strips for adhering to existing or hydrated concrete: Flex-Tred anti-safety strips,
minimum 2-1/4 inches wide. Cut from rolls and round corners.

f. Strips for anchoring into wood or stone: American Safety Tread Co., Type T-24H,
or equal, with holes for fasteners, 2-1/4 inches wide.
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Grout: ASTM C1107, non-shrink type, pre-mixed compound consisting of non-metallic
aggregate, cement, water reducing and plasticizing additives, capable of developing a minimum
compressive strength of 7,000 psi at 7 days; of consistency suitable for application and a 30
minute working time.

Construction Joint Materials: "Key-Kold" or "Kwik-Joint," of profiles indicated.

Bonding Agent: "Weld-Crete," manufactured by Larsen Products Co., P.O. Box 2127, Rockville,
MD 20852, Master Builders "Concresive," or equal.

Epoxy Grout: Master Builders "Ceilcote 648," or equal. f'c shall be equal to 125% of the
concrete base design strength.

Non-shrink grout:

1. For concealed areas: Master Builders "Embeco 885," or equal, non-gas-forming and free
of oxidizing catalysts and inorganic accelerators, used as dry or damp pack, or mixed to a
20-second flow (CRC-C 611), without segregation or bleeding at any temperature
between 45 degrees F and 100 degrees F. Working time 30 minutes or more. Grout shall
be flowable with an f'c equal to 125% of the concrete base design strength.

2. For exposed areas: Master Builders "Masterflow 928," with same characteristics as
specified for concealed areas.

Drypack: Field mixture of | part cement to 2 parts fine aggregate mixed to a damp consistency
such that a ball molded in the hands will stick together and hold its shape. In lieu of field mixing,
Contractor may use factory mixed drypack material, such as Master Builders "Set Grout." fc
shall be equal to 125% of the concrete base design strength.

CONCRETE MIX

Mix shall be signed and sealed by a Civil or Structural Engineer currently registered in the State
of California.

Strength of Concrete: Strengths and types of concretes shall be as indicated in the Drawings.
Unless otherwise indicated or specified, concrete shall be provided with minimum 28-day
strength of 3000 psi (f'c).

The required strength and durability of concrete shall be determined by compliance with the
proportioning, testing, mixing and placing provisions of ACI 301. Concrete mix shall meet the
durability requirements of ACI 318, Chapter 19 and CBC Section 1905A.

Concrete proportioning shall be determined on the basis of field experience and/or trial mixtures
shall in accordance with ACI 301. Proportions of materials shall provide workability and
consistency to permit concrete to be placed readily into forms and around reinforcement under
conditions of placement to be employed, without segregation or excessive bleeding.

Ready-Mixed Concrete: Mix and deliver in accordance with requirements of ASTM C94.
Furnish ready-mixed concrete from an approved commercial off-site plant. Use transit mixer
trucks equipped with automatic devices for recording number of revolutions of drum, comply
with ACI Chapter 5.

Slump: Adjust quantity of water so concrete at point and time of placing does not exceed the
slumps per plans when tested according to ASTM C143. Use the minimum water necessary for
workability required by part of structure being cast.
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Admixtures: All approved admixtures shall be introduced into the concrete at the batch plant.
Field additions are not acceptable.

PART 3 - EXECUTION

3.01

A

B.

C.

3.02

A

B.

C.

GENERAL

Surfaces to receive concrete shall be free of debris, standing water, and any other deleterious
substances before start of concrete placing.

Time of Placing: Do not place concrete until reinforcement, conduits, outlet boxes, anchors,
hangers, sleeves, bolts, and other embedded materials are securely fastened in place. Contact
the IOR at least 24 hours before placing concrete; do not place concrete until inspected by the
IOR.

Pouring Record: A record shall be kept on the Project site of time and date of placing concrete
in each portion of structure. Such record shall be maintained on the Project site until Substantial
Completion and shall be available for examination by the Architect and DSA.

TOLERANCES

Concrete construction tolerances shall be as specified in ACI 117 and as modified herein.

Floor Flatness (FF) and Floor Levelness (FL) shall be as indicated below:

Specified Overall Value Minimum Local Value
Fr FL Fr FL

Slabs on ground: mechanical 20 15 15 10
and electrical rooms, parking
structures and mortar bed set
tile and quarry flooring.
Slab on ground: carpet. 25 20 17 15
Slab on ground: thinset tile 35 25 24 17
and resilient flooring, polished
concrete
Suspended slabs: mechanical 20 15 N/A N/A
and electrical rooms, parking
structures and mortar bed set
tile and gquarry flooring.
Suspended slabs: carpet. 25 20 N/A N/A
Topping slabs: polished 35 25 N/A N/A
concrete
Suspended slabs: thinset tile 35 20 N/A N/A
and resilient flooring.

Refer to ACI 302.1R, Tables 8.1 and 8.2 Slab on Ground and Suspended Flatness/Levelness
Construction Guide, for recommended concrete placing and finishing methods.
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Floor Flatness and Floor Levelness shall be tested in accordance to ASTM E1155. Floor
measurements shall be made within 72 hours after slab installation, and shall precede removal
of shores and forms.

Floor levelness (FL) requirements are not applicable to concrete placed directly over unshored
bare metal decking. These requirements are applicable for the topping slab placed over the
structural composite floor decks.

PREPARATION

Vapor Barrier: Before installation of screeds and slab reinforcement, install vapor barrier under
slabs on grade, as indicated in the drawings.

1. Install in accordance to ASTM E1643.

2. Place vapor retarder sheeting with the longest dimension parallel with the direction of the
concrete pour.

3. Laps or seams shall be overlapped 12 inches, or as recommended by manufacturer.
Laps and penetrations shall be sealed with the manufacturer’'s recommended tape and/or
mastic.

4, Extend membrane and lap at least 4 inches onto adjoining wall surfaces and seal with
pressure-sensitive tape.

5. IOR will inspect and mark areas of damage and insufficient installation of the vapor
barrier sufficiently in advance of concrete placement.

a. Deficiencies shall be corrected before concrete is placed.
b. Patch damaged areas with vapor barrier overlapping all four sides 6 inches and
adhering with tape.

Reglets and Rebates:

1. Form reglets and rebates in concrete to receive flashing, frames and other equipment as
detailed and required. Coordinate dimensions and locations required with other related
Work.

2. If concrete slabs on grade adjoin a wall or other perpendicular concrete surface, form a

reglet in wall to receive and carry horizontal concrete Work. Reglet shall be full thickness
of the slab and shall be 3/4 inch wide, unless otherwise indicated. Requirement does not
apply to exterior walks, unless specifically indicated.

Screeds: Install screeds accurately and maintain at required grade or slab elevations after steel
reinforcement has been installed, but before starting to place concrete. Install screeds adjacent
to walls and in parallel rows not to exceed 8 feet on centers.

Screeds over Vapor Barrier: Use weighted pad or cradle type screeds and do not drive stakes
through the vapor barrier. Check with an instrument level, transit, or laser.

Remove all free water from forms before concrete is deposited. Remove hardened concrete,
debris, and foreign materials from interior surfaces of forms, exposed reinforcing, and from
surfaces of mixing and conveying equipment.

Wetting: Wet wood forms sufficiently to tighten up cracks. Wet other materials sufficiently to
reduce adsorption and to help maintain concrete workability.

Earth Subgrade: Dampen 24 hours before placing concrete, but do not muddy. Re-roll where
necessary for smoothness and remove loose material.
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Gravel Fill: Recompact disturbed gravel and bring to correct elevation.

Sand Beds or Subslab Drainage Fill: Recompact disturbed material and bring to correct
elevation.

Composite Steel Beams: Provide shores for tributary construction loads to floor and roof beams
as required, or camber the beams as approved by Architect.

All concrete shall be thoroughly consolidated by suitable means during placement and shall be
thoroughly worked around reinforcement and embedded fixtures and into corners of forms.

INSTALLATION

Conveying and Placing:

1.

9.

Do not place concrete until reinforcing steel and forms or decks have been approved by
the Inspector and other authorities having jurisdiction. Concrete shall be placed only
under direct observation of the IOR. Do not place concrete outside of regular working
hours, unless the IOR has been notified at least 48 hours in advance.

Concrete shall be conveyed from mixer to location of final placement by methods that will
prevent separation or loss of materials. Place concrete in horizontal layers not more than
18" thick within 90 minutes after water is first added to the batch.

Concrete shall be placed as nearly as practicable to its final position to avoid segregation
due to re-handling or flowing. No concrete that has partially hydrated or has been
contaminated by foreign materials shall be placed, nor shall re-tempered concrete or
concrete which has been remixed after initial set be placed.

In placing concrete in columns, walls or thin sections, provide openings in forms,
elephant trunks, tremies or other recognized devices, to prevent segregation and
accumulation of partially hydrated concrete on forms or metal reinforcement above level
of concrete being placed. Such devices shall be installed so that concrete will be dropped
vertically.

Concrete shall be placed as a continuous operation until placing of panel or section is
completed. Top surfaces of vertically formed lifts shall be level.

Concrete shall be thoroughly consolidated by suitable means during placement, and shall
be thoroughly worked around reinforcement and embedded fixtures with mechanical
vibrators and into corners of forms.

Where conditions make consolidation difficult, or where reinforcement is congested,
batches of concrete adjusted to use smaller size aggregates than specified in the mix
design shall be used as approved by the Architect and Structural Engineer.

Where new concrete is placed against or on old or existing concrete, apply bonding agent
to surface of old concrete prior to placement of new concrete.

Comply with ACI 301.

Cold Weather:

1.

Provide adequate equipment for heating concrete materials and protecting concrete
during freezing or near-freezing weather. All ground with which concrete is to come in
contact shall be free from frost. No frozen materials or materials containing ice shall be
used.

The temperature of concrete at the time of placement shall not be below the minimum
temperatures given in Table 3.1 of ACI 306.1.
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Concrete shall be maintained at a temperature of at least 50° F. for not less than 72
hours after placing or until it has thoroughly hardened. Cover concrete and provide
sufficient heat as required. When necessary, aggregates shall be heated before mixing.
Special precautions shall be taken for protection of transit-mixed concrete.

Hot Weather:

Concrete to be placed during hot weather shall comply with the requirements of ACI 301.

Maintain concrete temperatures indicated in Table 2.1.5 of ACI 305R to prevent the
evaporation rate from exceeding 0.2 pound of water per square feet of exposed concrete
per hour.

Cool concrete using methods indicated in ACI 305R Appendix B.

Place and cure concrete as specified in ACl 305R Chapter 4.

Compaction and Screeding:

1.

Tamp freshly placed concrete with a heavy tamper until at least 3/8 inch of mortar is
brought to surface. Concrete shall then be tamped with a light tamper and screeded with
a heavy straightedge until depressions and irregularities are eliminated, and surface is
true to finish grades or elevations. Remove excess water and debris.

Where slabs are to receive separate cement finish or mortar setting bed, continued
tamping to raise mortar to surface is not performed. Laitance shall be removed by
brushing with a stiff brush or by light sandblasting to expose clean top surface of coarse
aggregate.

Compacting: Compact each layer of the concrete as placed with mechanical vibrators or
equivalent equipment. Transmit vibration directly to concrete and in no case through the
forms unless approved. Accomplish thorough compaction. Supplement by rodding or
spading by hand adjacent to forms. Compact concrete into corners and angles of forms
and around reinforcement and embedded fixtures. Recompact deep sections with
congestion due to reinforcing steel as required.

Operation of Vibrators: Do not horizontally transport concrete in forms with vibrators nor
allow vibrators to contact forms or reinforcing. Push vibrators vertically into the preceding
layers that are still plastic and slowly withdraw, producing maximum obtainable density in
concrete without creating voids or segregation. In no case disturb concrete that has
partially set. Vibrate at intervals not exceeding two-thirds the effective visible vibration
diameter of the submerged vibrator. Avoid excessive vibration that causes segregation.
Provide sufficient vibration and/or revibration at thick foundations to prevent plastic
settlement effects during curing.

Floating and Troweling:

1.

When concrete has hydrated sufficiently, it shall be floated to a compact and smooth
surface. After floating, wait until concrete has reached proper consistency before
troweling. Top surfaces shall receive at least 2 troweling operations with steel hand
trowel. Prior to and during final troweling, apply a fine mist of water frequently with an
atomizing type fog sprayer. Omit troweling for slabs to receive a separate cement finish.

For interior finish slabs, final troweling shall provide a hard, impervious, and non-slip
surfaces, free from defects and blemishes. Finished surface shall be within tolerances
indicated in Article 3.02. Avoid burnishing. Do not add cement or sand to absorb excess
moisture.

Exterior Paving and Cement Walks: Finish as specified above, except surface shall be
given a non-slip broom finish to match Sample reviewed by the Architect.
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4. Non-architectural vertical concrete surfaces shall be finished smooth and free from marks
or other surface defects.
Curing:
1. Length of time, temperature and moisture conditions for curing concrete shall be in
accordance with ACI 301.
2. Forms containing concrete, top of concrete between forms, and exposed concrete

surfaces after removal of forms shall be maintained in a thoroughly wet condition for at
least 7 consecutive days after placing. Use the water curing method, curing sheet
material, or a clear liquid membrane-forming curing compound except as otherwise
specified.

3. If weather is hot or surface has dried out, spray surface of concrete slabs and paving with
fine mist of water, starting not later than 2 hours after final troweling and continuing until
sunset. Surface of finish shall be kept continuously wet until curing medium has been
installed.

4, Immediately after finishing, monolithic floor slabs shall be covered with curing paper.
Paper shall be lapped 4 inches at joints and sealed with waterproof sealer. Edges shall
be cemented to finish. Repair or replace paper damaged during construction operations.

5. Within 24 hours after finishing, exterior slabs and paving, and interior slabs to receive
cement topping or mortar setting beds, shall be covered with sand to a depth of 2 inches
and kept thoroughly wet for 7 days. Instead of sand covering, exterior walks and paving
where no other surface treatment is specified, may be cured with clear liquid curing
compound immediately installed in accordance with manufacturer's directions.

Filling, Leveling and Patching:
1. Fill and patch as required to meet as-cast finish requirements of ACI 301 Section 5.3.3.5.

2. Concrete slabs exhibiting high or low spots and indicated to receive resilient floor
covering or soft floor covering, shall have surfaces repaired. High spots shall be honed,
or ground with power-driven machines to required tolerances. Low spots shall be filled
with latex underlayment, installed in strict accordance with manufacturer's written
recommendations.

3. Holes resulting from form ties or sleeve nuts shall be solidly packed, through exterior
walls, by pressure grouting with cement grout, as specified. Grouted holes on exposed
surfaces shall be screeded flush and finished to match adjoining surfaces.

Cement Base: Cement base shall be of the height, thickness, and shape detailed. Base shall be
reinforced with one inch mesh, 18 gage, zinc-coated wire fabric. Base finish mixture shall be
one part cement, 2 parts of fine aggregate and one part pea gravel. Colored cement base shall
include a chemically inert mineral oxide pigment in the mix.

Joints: Comply with ACI 318 Section 6.4. Locate joints in concrete only where shown or
approved and obtain prior approval for points of stoppage of any pour. Clean and roughen
surface of construction joints by removing entire surface and exposing 1/4" of clean coarse
aggregate solidly embedded in mortar matrix by chipping, use of an approved retarder agent, or
equal. Water and keep hardened concrete wet for not less than 24 hours before placing the next
lift or abutting concrete. Cover the horizontal surfaces of existing or previously placed and
hardened concrete with a 2" thick layer of fresh concrete of required mix less 50 percent of
coarse aggregate just before balance of concrete is placed.

Vertical Elements: Stop placement of concrete in walls and columns 1-1/2" below bottom of

beams or supported slabs. Stop placement at sills and heads of wall openings in the same
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manner. Allow concrete in vertical elements to be in place at least 2 hours and until vertical
settlement has ceased before placing concrete for floor framing.

Correction of Segregation: Before placing next layer of concrete, and at the top of each
placement for vertical elements, remove all concrete containing excess water or fine aggregate,
or showing deficiency of coarse aggregate, and fill the space with compacted concrete of
correct proportions. Comply with ACI 318 Section 6.4.

3.05 FINISHING

Soda and Acid Wash: Concrete surfaces to receive plaster, paint or other finish, and which
have been formed by oil coated forms, shall be scrubbed with a solution of 1-1/2 pounds of
caustic soda to one gallon of water. Surfaces where smooth wood or waste molds have been
furnished shall be scrubbed with a solution of 20 percent muriatic acid. Wash with clean water
after scrubbing.

Sacking: Where required by the Architect, exposed concrete curbs, walls, and other surfaces
shall be sacked by an application of cement grout, floated, and rubbed. Sacking shall not be
performed until patching and filling of holes has been completed. Entire sacking operation for
any continuous area shall be started and completed within the same day.

1. Mix one part cement and 1-1/2 parts fine sand with sufficient water to produce a grout
having consistency of thick paint. Wet surface of concrete sufficiently to prevent
absorption of water from grout. Apply grout uniformly with a brush or spray gun, then
immediately float surface with a cork or other suitable float, scouring wall vigorously.

2. While grout is still plastic, finish surface with a sponge-rubber float, removing excess
grout. Allow surface to dry thoroughly, then rub vigorously with dry burlap to completely
remove dried grout. No visible film or grout shall remain after rubbing with burlap.

Abrasive: Concrete stair treads, landings, ramps and steps on interior and exterior of buildings,
and interior exposed concrete floors in shop buildings shall receive an abrasive finish. Abrasive
grains in amount of 30 pounds per 100 square feet shall be evenly installed by dust-on method
and embedded into surface during first troweling operation. Additional abrasive grains, in
amount of 30 pounds per 100 square feet, shall then be evenly installed and embedded into
surface during final troweling operation.

Floor Hardener: Exposed interior concrete floors throughout shall be treated with floor
hardener, as specified. Install hardener after surface of concrete has reached the point where
no excess moisture is present, but while it is still plastic. Hardener shall be installed as follows:

1. Protect adjacent surfaces. Clean surfaces to receive treatment in accordance with
manufacturer's instructions, ensuring that all stains, oil, grease, form release agents,
laitance, dust and dirt are removed prior to application.

2. Apply hardener in accordance with manufacturer’s instructions as soon as concrete is
firm enough to work on after final troweling.

3. Colored Hardener: Install at rate of 40 pounds per 100 square feet of surface for initial
application.

4. Gray (natural) Hardener: Install at rate of 20 pounds per 100 square feet of surface for

initial application.

5. Hardener shall be evenly distributed and thoroughly floated into surface mortar with a
wood float. An additional 20 pounds of hardener, colored or gray, specified as above,
shall be installed over each 100 square feet, and troweled to an even surface having uniform
color and texture.
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Cement Grout and Dry-Pack Concrete: Cement grout shall be mixed at the Project site and
shall be composed of one volume of cement and 2-1/2 volumes of fine aggregate. Materials
shall be mixed dry with sufficient water added to make mixture flow under its own weight. When
grout is used as a dry pack concrete, add sufficient water to provide a stiff mixture, which can
be molded into a sphere.

Broom Finish: Exterior stair treads and landings shall be provided with a non-slip broom finish in
addition to abrasive finish specified.

Abrasive Stair Nosing: Nosing shall be installed according to manufacturers written
recommendations.

GROUTING AND DRYPACKING

Install as indicated or required. Where grouting and drypacking is part of the work of other
sections, it shall conform to the following requirements, as applicable.

Drypacking: Mix materials thoroughly with minimum amount of water. Install drypack by forcing
and rodding to fill voids and provide complete bearing under plates. Finish exposed surfaces
smooth and cure with damp burlap or liquid curing compound.

Non-Shrink Grouting:

1. Mixing: Mix the approved non-shrink grout material with sufficient water per
manufacturers recommendations.

2. Application: Surfaces to receive the non-shrink grout shall be clean, and shall be
moistened thoroughly immediately before placing the mortar. Before grouting, surfaces
to be in contact shall be roughened and cleaned thoroughly, all loose particles shall be
removed and the surface flushed thoroughly with neat cement grout immediately before
the grouting mortar is placed. Place fluid grout from one side only and puddle, chain, or
pump for complete filling of voids; do not remove the dams or forms until grout attains
initial set. Finish exposed surfaces smooth, and cure as recommended by grout
manufacturer.

EXPANSION AND CONSTRUCTION JOINTS
Construction Joints: Details and proposed location of construction joints shall be as indicated
on the Drawings, located to least impair strength of structure, in accordance with the following:

1. Thoroughly clean contact surface.

2. A mix containing same proportion of sand and cement provided in concrete plus a
maximum of 50 percent of coarse aggregate shall be placed to a depth of at least one
inch on horizontal joints. Vertical joints shall be wetted and coated with a neat cement
grout immediately before placing of new concrete.

3. Should contact surface become coated with earth, sawdust, or deleterious material of any
kind after being cleaned, entire surface shall be re-cleaned before applying mix.

4, Roughening may also be achieved by applying Rugasol Surface Retardant followed by
water blasting.

Expansion Joints: Provide expansion joints where indicated in walks and exterior slabs
occurring on grade. Space approximately 20 feet apart (12 feet apart at traffic areas), unless
otherwise indicated. Joints shall extend entirely through slab with joint filler in one piece for
width of walk or slab. Joint filler shall be 3/8 inch thick, unless otherwise indicated.
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Tooled Joints: Slabs on grade, walks and paving on grade shall be marked into areas as
indicated with markings made with a V-grooving tool. Marks shall be round-edged, free from
burrs or obstructions, with clean cut angles and shall be straight and true. Walks, if not
indicated, shall be marked off into rectangles of not more than 12 square feet and shall have a
center marking where more than 5 feet wide.

FIELD QUALITY CONTROL
Comply with pertinent provisions of section 01 4200.

Continuous Inspection: Construct structural concrete under continuous inspection of Project
Inspector. Obtain approval of forms and reinforcing as required by the Inspector before placing
structural concrete.

Molded Cylinder Tests:

1. IOR or testing lab personnel will prepare cylinders and perform slump tests. Samples for
concrete strength shall be taken in accordance to ASTM C172. Each cylinder shall be
dated, given a number, point in structure from which sample was obtained, mix design
number, mix design strength and result of accompanying slump test noted.

2. Separate tests of molded concrete cylinders obtained at same place and time shall be
made at age of 3 days, 7 days, and 28 days. A strength test shall be the average of the
compressive strength of 2 cylinders, obtained from the same sample of concrete and
tested at 28 days or at test age designated for determination of f'c. Retain one additional
cylinder from each location to be tested in the event that the initial 2 cylinder test does not
meet the project requirements. High fly ash concrete mixes may be tested at 42 days in
lieu of 28 days.

3. Test cylinders shall be prepared at the Project site and stored in testing laboratory in
accordance with ASTM C31, and tested in accordance with ASTM C39.

4. Frequency of testing shall conform to ACI 318 Section 26.12 and CBC Section
1905A.1.16 as a minimum requirement.

5. Control Test Cylinders: Cast a set of two or more cylinders for each day's placing of
concrete for slabs supported on shoring. Place test cylinders on slabs represented by
cylinders and cure the same as slabs. Test cylinders to determine proper times for
removal of shores and reshoring. A strength test shall be the average of the compressive
strengths of 2 cylinders made from the same sample of concrete and tested at 28 days.

Concrete Consistency: Measure consistency according to ASTM C143. Test twice each day or
partial day's run of the mixer.

Adjustment of Mix: If the strength of any grade of concrete for any portion of Work, as indicated
by molded test cylinders, falls below minimum 28 days compressive strength specified or
indicated, adjust mix design for remaining portion of construction so that resulting concrete
meets minimum strength requirements.

Air Content Testing: Measure in accordance to ASTM C173 or ASTM C231, for each composite
sample taken in accordance to ASTM C172.
Defective Concrete:

1. Should strength of any grade of concrete, for any portion of Work indicated by tests of
molded cylinders and core tests, fall below minimum 28 days strength specified or
indicated, concrete will be deemed defective Work and shall be replaced or adequately
strengthened in a manner acceptable to the Architect and DSA.
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2. Concrete Work that is not formed as indicated, is not true within 1/250 of span, not true to
intended alignment, not plumb or level where so intended, not true to intended grades
and levels, contains sawdust shavings, wood or embedded debris, or does not fully
conform to Contract provisions, may be deemed to be defective Work and subject to
removal and replacement if reasonable repair work cannot resolve the defects.

H. Concrete for Equipment Pads, Mechanical and Electrical Work: Unless otherwise indicated,
strength shall have a minimum f'c = 3,000 psi. Exposed concrete shall be provided with a hand
trowel finish with radius corners and edges. Form and place concrete where necessary as
described in Section 03 1000: Concrete Forms and Accessories, and reinforced as described in
Section 03 2000: Concrete Reinforcement. Calcium chloride shall not be furnished in any
concrete mix provided for the installation of underground electrical conduits. For concrete
encasement of more than one conduit, furnish 3/4 inch maximum aggregate.

l. Level of Floors: Continuously monitor concrete placing to maintain level floor by use of an
instrument level, transit, or laser.

3.09 CLEAN UP

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site.
3.010 PROTECTION

A. Protect the Work of this section until Substantial Completion.

END OF SECTION
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SECTION 03 33 00
CAST-IN-PLACE ARCHITECTURAL CONCRETE

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

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

1.02 SUMMARY

A. Section includes cast-in-place architectural concrete, including form facings, reinforcement and

accessories, concrete materials, concrete mixture design, placement procedures, and finishes.

1. Requirements in Section 03 30 00 "Cast-in-Place Concrete" apply to architectural
concrete.
B. Related Requirements:
1. Section 03 30 00 "Cast-in-Place Concrete" for concrete not designated as architectural
concrete.

1.03 DEFINITIONS
A Cast-in-Place Architectural Concrete: Formed concrete that is exposed to view on surfaces of
completed structure or building and that requires special concrete materials, formwork,
placement, or finishes to obtain specified architectural appearance.
B. Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume;
materials subject to compliance with requirements.

C. Design Reference Sample: Sample designated by Architect in the Contract Documents that
reflects acceptable surface quality and appearance of cast-in-place architectural concrete.

D. Reveal: Projection of coarse aggregate from matrix or mortar after completion of exposure
operations.

E. W/C Ratio: The ratio by weight of water to cementitious materials.
1.04 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

1. Require representatives of each entity directly concerned with cast-in-place architectural
concrete to attend, including the following:

a. Contractor's superintendent.

b. Independent testing agency responsible for concrete design mixtures.

CAST-IN-PLACE ARCHITECTURAL CONCRETE
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C. Ready-mix concrete manufacturer.
d. Cast-in-place architectural concrete Subcontractor.
2. Review [concrete finishes and finishing,] [cold- and hot-weather concreting procedures,]

[curing procedures,] [construction joints,] [forms and form-removal limitations,]
[reinforcement accessory installation,] [concrete repair procedures,] and protection of
cast-in-place architectural concrete.

3. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials.

ACTION SUBMITTALS

Product Data: For each type of product.

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

1. Indicate amounts of mixing water to be withheld for later addition at Project site.
Formwork Shop Drawings: Show formwork construction, including form-facing joints,
rustications, construction and contraction joints, form joint-sealant details, form tie locations and
patterns, inserts and embedments, cutouts, cleanout panels, and other items that visually affect

cast-in-place architectural concrete.

Placement Schedule: Submit concrete placement schedule before start of placement
operations. Include locations of all joints, including construction joints.

Samples: For each of the following materials:

1. Form-facing panels.
2. Form ties.
3. Form liners.

4, Exposed aggregates.

5. Coarse- and fine-aggregate gradations.

6. Chamfers and rustications.

Samples for Verification: Architectural concrete Samples, cast vertically, approximately 18 by 18
by 2 inches, of finishes, colors, and textures to match design reference sample. Include Sample
sets showing the full range of variations expected in these characteristics.

INFORMATIONAL SUBMITTALS

Qualification Data: For [manufacturer] [testing agency].

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

1. Cementitious materials.
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2. Admixtures.

3. Form materials and form-release agents.

4. Repair materials.

Material Test Reports: For the following, by a qualified testing agency:

1. Aggregates. [ Include service-record data indicating absence of deleterious expansion of
concrete due to alkali-aggregate reactivity.]

LEED Documentation: Submit documentation showing design compliance.
QUALITY ASSURANCE

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

1. Manufacturer certified according to NRMCA's "NRMCA Quality Control Manual -
Section 3, Certification of Ready Mixed Concrete Production Facilities."

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

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

2. Personnel performing laboratory tests shall be an ACl-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Grade |. Testing agency
laboratory supervisor shall be an ACl-certified Concrete Laboratory Testing Technician -
Grade Il.

Field Sample Panels: After approval of verification sample and before casting architectural
concrete, produce field sample panels to demonstrate the approved range of selections made
under Sample submittals. Produce a minimum of three sets of full-scale panels, cast vertically,
approximately 48 by 48 by 6 inches minimum, to demonstrate the expected range of finish,
color, and texture variations.

1. Locate panels as indicated or, if not indicated, as directed by Architect.

2. Demonstrate methods of curing, aggregate exposure, sealers, and coatings, as
applicable.

3. In presence of Architect, damage part of an exposed-face surface for each finish, color,

and texture, and demonstrate materials and techniques proposed for repair of tie holes
and surface blemishes to match adjacent undamaged surfaces.

4. Maintain field sample panels during construction in an undisturbed condition as a
standard for judging the completed Work.

5. Demolish and remove field sample panels when directed.

Mockups: Before casting architectural concrete, build mockups to verify selections made under
Sample submittals and to demonstrate typical joints, surface finish, texture, tolerances, and
standard of workmanship. Build mockups to comply with the following requirements, using
materials indicated for the completed Work:
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Build mockups in the location and of the size indicated or, if not indicated, as directed by
Architect.

Build mockups of typical exterior wall of cast-in-place architectural concrete as shown on
Drawings.

Demonstrate curing, cleaning, and protecting of cast-in-place architectural concrete,
finishes, and contraction joints, as applicable.

In presence of Architect, damage part of the exposed-face surface for each finish, color,
and texture, and demonstrate materials and techniques proposed for repair of tie holes
and surface blemishes to match adjacent undamaged surfaces.

Obtain Architect's approval of mockups before casting architectural concrete.

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

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

1.

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

Do not use frozen materials or materials containing ice or snow. Do not place concrete on
frozen subgrade or on subgrade containing frozen materials.

Do not use calcium chloride, salt, or other materials containing antifreeze agents.

Do not use chemical accelerators unless otherwise specified and approved in design
mixtures.

Hot-Weather Placement: Comply with ACI 301 and as follows:

1.

Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water
or chopped ice may be used to control temperature, provided water equivalent of ice is
calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is
Contractor's option.

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

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

1. ACI 301.
2. ACI 303.1.
FORM-FACING MATERIALS

General: Comply with Section 03 30 00 "Cast-in-Place Concrete" for formwork and other form-
facing material requirements.

Source Limitations: Obtain each type form-facing material from single source from single
manufacturer.

Form-Facing Panels for [As-Cast] [Exposed-Aggregate] Finishes: Steel- and glass-fiber-
reinforced plastic, or other approved nonabsorptive panel materials that provide continuous,
true, and smooth architectural concrete surfaces. Furnish in largest practicable sizes to
minimize number of joints.

Form-Facing Panels for [As-Cast] [Exposed-Aggregate] Finishes: Exterior-grade plywood
panels, nonabsorptive, that will provide continuous, true, and smooth architectural concrete
surfaces, [high-density overlay, Class 1, or better] [medium-density overlay, Class 1, or
better, mill-applied release agent and edge sealed], complying with DOC PS 1 [, or Finnish
phenolic overlaid birch plywood].

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that provide surfaces with gradual or abrupt irregularities not exceeding
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic
concrete loads without detrimental deformation.

Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation.

Form Liners: Units of face design, texture, arrangement, and configuration [indicated] [to
match design reference sample]. Furnish with manufacturer's recommended liquid-release
agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair
subsequent surface treatments of concrete.

Rustication Strips: Metal [, dressed wood,] or rigid plastic, or with sides beveled and back
kerfed; nonstaining; in longest practicable lengths.

Chamfer Strips: Metal, rigid plastic, elastomeric rubber, or dressed wood, 3/4 by 3/4 inch,
minimum; nonstaining; in longest practicable lengths.

Form Joint Tape: Compressible foam tape; pressure sensitive; AAMA 800; minimum 1/4 inch
thick.

Form Joint Sealant: Elastomeric sealant complying with ASTM C 920, Type M or Type S,
Grade NS, that adheres to form joint substrates.

Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption of
bleed water and prevent migration of set-retarding chemicals from wood.

Form-Release Agent: Commercially formulated, colorless form-release agent that will not bond
with, stain, or adversely affect architectural concrete surfaces and will not impair subsequent
treatments of those surfaces.
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1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Surface Retarder: Chemical liquid set retarder, for application on form-facing materials, capable
of temporarily delaying final hardening of newly placed concrete surface to depth of reveal
specified.

Form Ties: Factory-fabricated, [glass-fiber-reinforced plastic] [internally disconnecting]

[or] [removable] ties designed to resist lateral pressure of fresh concrete on forms and to
prevent spalling of concrete on removal.

1. Furnish ties [ with tapered tie cone spreaders] that, when removed, will leave holes
[3/4 inch] [1 inch] [1-1/4 inches] [1-1/2 inches] <Insert dimension> in diameter on
concrete surface.

2. Furnish internally disconnecting ties that will leave no metal closer than 1-1/2 inches
[, after exposing aggregate,] from the architectural concrete surface.

3. Furnish glass-fiber-reinforced plastic ties, not less than 1/2 inch in diameter, of color [to
match Architect's sample] [selected by Architect from manufacturer's full range].

4, Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing
or waterproofing.

STEEL REINFORCEMENT AND ACCESSORIES

General: Comply with Section 03 30 00 "Cast-in-Place Concrete" for steel reinforcement and
other requirements for reinforcement accessories.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded-wire fabric in place; manufactured according to CRSI's
"Manual of Standard Practice."

1. Where legs of wire bar supports contact forms, use [gray, all-plastic] [CRSI Class 1,
gray, plastic-protected] [or] [CRSI Class 2, stainless-steel] bar supports.

CONCRETE MATERIALS

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

Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, [Type I] [Type lI] [Type /l]] [Type lll], [gray]
[white].

2. Fly Ash: ASTM C 618, [Class C] [Class F].

3. Slag Cement: ASTM C 989/C 989M, Grade 100 or Grade 120.

4. Silica Fume: ASTM C 1240 amorphous silica.

5. Blended Hydraulic Cement: ASTM C 595/C 595M, [Type IS, portland blast-furnace slag]

[Type IP, portland-pozzolan] [Type IL, portland-limestone] [Type IT, ternary blended]
cement.
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Normal-Weight Aggregates: ASTM C 33/C 33M, [Class 5S] [Class 5M] [Class 1N] <Insert
class> coarse aggregate or better, graded. Provide aggregates from single source [ with
documented service-record data of at least 10 years’ satisfactory service in similar
applications and service conditions using similar aggregates and cementitious
materials].

1. Maximum Coarse-Aggregate Size: [1 inch] [3/4 inch] [1/2 inch] [3/8 inch].

2. Gradation: [Uniformly] [Gap] graded.

Normal-Weight Fine Aggregate: [ASTM C 33/C 33M] [or] [ASTM C 144], manufactured or
natural sand, from same source for entire Project.

Air-Entraining Admixture: ASTM C 260/C 260M.

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

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2. Retarding Admixture: ASTM C 494/C 494M, Type B.

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4, High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, [ free of carbon black,] nonfading, and resistant to lime and

other alkalis.

1. Color: [As indicated by manufacturer's designation] [Match Architect's sample] [As
selected by Architect from manufacturer's full range].

Water: Potable, complying with ASTM C 94/C 94M, except free of wash water from mixer
washout operations.

CURING MATERIALS

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

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

1. For integrally colored concrete, curing compound shall be [ pigmented type] approved
by color pigment manufacturer.

2. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

CAST-IN-PLACE ARCHITECTURAL CONCRETE
033300-7



LACCD

2.06

2.07

2.08

Guideline Specification
05.01.2024

REPAIR MATERIALS

Bonding Agent: ASTM C 1059/C 1059M, Type Il, nonredispersible, acrylic emulsion or styrene
butadiene.

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

1. [Types | and ll, nonload bearing] [Types IV and V, load bearing], for bonding
hardened or freshly mixed concrete to hardened concrete.

CONCRETE MIXTURES

Obtain each color, size, type, and variety of concrete mixture from single manufacturer with
resources to provide cast-in-place architectural concrete of consistent quality in appearance and
physical properties.

Prepare design mixtures for each type and strength of cast-in-place architectural concrete
proportioned on basis of laboratory trial mixture or field test data, or both, according to ACI 301.

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

Cementitious Materials: For cast-in-place architectural concrete exposed to deicers, limit
percentage, by weight, of cementitious materials other than portland cement according to

ACI 301 requirements. [ Use fly ash, pozzolan, slag cement, and silica fume as needed to
reduce the total amount of portland cement, which would otherwise be used, by not less
than 40 percent.]

Limit water-soluble, chloride-ion content in hardened concrete to [0.06] [0.15] [0.30] [1.00]
percent by weight of cement.

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

Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.

Concrete Mixtures:

1. Compressive Strength (28 Days): [5000 psi] [4500 psi] [4000 psi] [3500 psi] [3000
psi].

2. Maximum W/C Ratio: 0.46.

3. Slump Limit: [3 inches] [4 inches] [8 inches for concrete with verified slump of 2 to 4
inches before adding high-range water-reducing admixture or plasticizing admixture]
<Insert dimension(s)>, plus or minus 1 inch.

4. Air Content: [5-1/2] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch nominal maximum aggregate size.

5. Air Content; [6] <Insert number> percent, plus or minus 1.5 percent at point of delivery
for [1-inch] [3/4-inch] nominal maximum aggregate size.

CONCRETE MIXING
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[Ready-Mixed] [or] [Site-Mixed] Architectural Concrete: Measure, batch, mix, and deliver
concrete according to ASTM C 94/C 94M and furnish batch ticket information.

1. Clean equipment used to mix and deliver cast-in-place architectural concrete to prevent
contamination from other concrete.

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

EXECUTION

FORMWORK INSTALLATION

General: Comply with Section 03 30 00 "Cast-in-Place Concrete" for formwork, embedded
items, and shoring and reshoring.

Limit deflection of form-facing panels to not exceed ACI 303.1 requirements.

In addition to ACI 303.1 limits on form-facing panel deflection, limit cast-in-place architectural
concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. [Class A, 1/8 inch] [Class B, 1/4 inch] [Class C, 1/2 inch].

Construct forms to result in cast-in-place architectural concrete that complies with ACI 117
(ASI 117M).

1. Also comply with the following tolerances: <Insert tolerances>.

Construct forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast-in-place surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. Kerf wood rustications,
keyways, reglets, recesses, and the like, for easy removal.

1. Seal form joints and penetrations at form ties with form joint tape or form joint sealant to
prevent cement paste leakage.

2. Do not use rust-stained steel form-facing material.
Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent

loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations.

[Chamfer] [Do not chamfer] exterior corners and edges of cast-in-place architectural
concrete.

Coat contact surfaces of wood rustications and chamfer strips with sealer before placing
reinforcement, anchoring devices, and embedded items.

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

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.
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Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

Coat contact surfaces of forms with surface retarder, according to manufacturer's written
instructions, before placing reinforcement.

Place form liners accurately to provide finished surface texture indicated. Provide solid backing
and attach securely to prevent deflection and maintain stability of liners during concreting.
Prevent form liners from sagging and stretching in hot weather. Seal joints of form liners and
form-liner accessories to prevent mortar leaks. Coat form liner with form-release agent.

REINFORCEMENT AND INSERT INSTALLATION

General: Comply with Section 03 30 00 "Cast-in-Place Concrete" for fabricating and installing
steel reinforcement. Securely fasten steel reinforcement and wire ties against shifting during
concrete placement.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
REMOVING AND REUSING FORMS

Formwork for sides of beams, walls, columns, and similar parts of the Work that does not
support weight of concrete may be removed after cumulatively curing at not less than 50 deg F
for 24 hours after placing concrete if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained.

1. Schedule form removal to maintain surface appearance that matches approved [field
sample panels] [mockups].

2. Cut off and grind glass-fiber-reinforced plastic form ties flush with surface of concrete.

Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight
of concrete in place until concrete has achieved [28-day design compressive strength] [at
least 70 percent of 28-day design compressive strength]. Remove forms only if shores have
been arranged to permit removal of forms without loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Do not use split, frayed,
delaminated, or otherwise damaged form-facing material. Apply new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for cast-in-place architectural
concrete surfaces.

JOINTS

Construction Joints: Install construction joints true to line, with faces perpendicular to surface
plane of cast-in-place architectural concrete, so strength and appearance of concrete are not
impaired, at locations indicated or as approved by Architect.

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

2. Form keyed joints as indicated. [ Embed keys at least 1-1/2 inches into concrete.]
Align construction joint within rustications attached to form-facing material.
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3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

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

5. Space vertical joints in walls [as indicated] <Insert spacing>. Locate joints beside piers
integral with walls, near corners, and in concealed locations where possible.

6. Use [bonding agent] [epoxy-bonding adhesive] at locations where fresh concrete is
placed against hardened or partially hardened concrete surfaces.

Contraction Joints: Form weakened-plane contraction joints true to line, with faces
perpendicular to surface plane of cast-in-place architectural concrete, so strength and
appearance of concrete are not impaired, at locations indicated or as approved by Architect.

CONCRETE PLACEMENT

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

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

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

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

Deposit concrete continuously between construction joints. Deposit concrete to avoid
segregation.

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

2. Consolidate placed concrete with mechanical vibrating equipment according to
ACI 303.1.
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have
begun to lose plasticity. Do not permit vibrators to contact forms.

FINISHES, GENERAL

Architectural Concrete Finish: Match Architect's design reference sample, identified and
described as indicated, to satisfaction of Architect.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces.

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

surfaces unless otherwise indicated.
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Maintain uniformity of special finishes over construction joints unless otherwise indicated.
AS-CAST FORMED FINISHES

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

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Remove fins and other
projections exceeding specified limits on formed-surface irregularities. [Repair] [Do not
repair] and patch tie holes and defects.

Rubbed Finish: Apply the following to smooth-form-finished as-cast concrete where indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-1/2 parts fine
sand with a 1:1 mixture of bonding admixture and water. Add white portland cement in
amounts determined by trial patches, so color of dry grout matches adjacent surfaces.
Scrub grout into voids and remove excess grout. When grout whitens, rub surface with
clean burlap and keep surface damp by fog spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part portland
cement and 1 part fine sand with a 1:1 mixture of bonding agent and water. Add white
portland cement in amounts determined by trial patches, so color of dry grout matches
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion,
finish surface with a cork float.

Form-Liner Finish: Produce a textured surface free of pockets, streaks, and honeycombs, and
of uniform appearance, color, and texture.

EXPOSED-AGGREGATE FINISHES

Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to 1500 psi,
apply scrubbed finish. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire
brushes, using water freely, until top mortar surface is removed and aggregate is uniformly
exposed. Rinse scrubbed surfaces with clean water. Maintain continuity of finish on each
surface or area of Work. Remove only enough concrete mortar from surfaces to match design
reference sample or mockup.

High-Pressure Water-Jet Finish: Perform high-pressure water jetting on concrete that has
achieved a minimum compressive strength of 4500 psi. Coordinate with formwork removal to
ensure that surfaces to be high-pressure water-jet finished are treated at same age for uniform
results.

1. Surface Continuity: Perform high-pressure water-jet finishing in as continuous an
operation as possible, maintaining continuity of finish on each surface or area of Work.
Maintain required patterns or variances in reveal projection to match design reference
sample or mockup.

CAST-IN-PLACE ARCHITECTURAL CONCRETE
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Abrasive-Blast Finish: Perform abrasive blasting after compressive strength of concrete
exceeds 2000 psi. Coordinate with formwork removal to ensure that surfaces to be abrasive
blasted are treated at same age for uniform results.

1. Surface Continuity: Perform abrasive-blast finishing in as continuous an operation as
possible, maintaining continuity of finish on each surface or area of Work. Maintain
required patterns or variances in depths of blast to match design reference sample or
mockup.

2. Abrasive Blasting: Abrasive blast corners and edges of patterns carefully, using backup
boards, to maintain uniform corner or edge line. Determine type of nozzle, nozzle
pressure, and blasting techniques required to match design reference sample or mockup.

3. Depth of Cut: Use an abrasive grit of proper type and gradation to expose aggregate and
surrounding matrix surfaces to match design reference sample or mockup, as follows:

a. Brush: Remove cement matrix to dull surface sheen and expose face of fine
aggregate; with no significant reveal.

b. Light: Expose fine aggregate with occasional exposure of coarse aggregate and
uniform color; with maximum reveal of 1/16 inch.

C. Medium: Generally expose coarse aggregate; with slight reveal, a maximum of 1/4
inch.
d. Heavy: Expose and reveal coarse aggregate to a maximum projection of one-third

its diameter; with reveal range of 1/4 to 1/2 inch.

Bushhammer Finish: Allow concrete to cure at least 14 days before starting bushhammer
surface finish operations.

1. Surface Continuity: Perform bushhammer finishing in as continuous an operation as
possible, maintaining continuity of finish on each surface or area of Work. Maintain
required patterns or variances of cut as shown on Drawings or to match design reference
sample or mockup.

2. Surface Cut: Maintain required depth of cut and general aggregate exposure. Use power

tool with hammer attachments for large, flat surfaces, and use hand hammers for small
areas, at corners and edges, and for restricted locations where power tools cannot reach.

3. Remove impressions of formwork and form facings with exception of tie holes.
CONCRETE PROTECTING AND CURING

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

Begin curing cast-in-place architectural concrete immediately after [removing forms from]
[applying as-cast formed finishes to] concrete. Cure according to ACI 308.1, by one or a

combination of the following methods that will not mottle, discolor, or stain concrete:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.

CAST-IN-PLACE ARCHITECTURAL CONCRETE
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b. Continuous water-fog spray.
C. Absorptive cover, water saturated and kept continuously wet. Cover concrete
surfaces and edges with 12-inch lap over adjacent absorptive covers.
2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover

for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven
days. Immediately repair any holes or tears during curing period, using cover material
and waterproof tape.

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

FIELD QUALITY CONTROL

General: Comply with field quality-control requirements in Section 03 30 00 "Cast-in-Place
Concrete."

REPAIR, PROTECTION, AND CLEANING
Repair and cure damaged finished surfaces of cast-in-place architectural concrete when
approved by Architect. Match repairs to color, texture, and uniformity of surrounding surfaces

and to repairs on approved mockups.

1. Remove and replace cast-in-place architectural concrete that cannot be repaired and
cured to Architect's approval.

Protect corners, edges, and surfaces of cast-in-place architectural concrete from damage; use
guards and barricades.

Protect cast-in-place architectural concrete from staining, laitance, and contamination during
remainder of construction period.

Clean cast-in-place architectural concrete surfaces after finish treatment to remove stains,
markings, dust, and debris.

Wash and rinse surfaces according to concrete finish applicator's written instructions. Protect
other Work from staining or damage due to cleaning operations.

1. Do not use cleaning materials or processes that could change the appearance of cast-in-
place architectural concrete finishes.

END OF SECTION

CAST-IN-PLACE ARCHITECTURAL CONCRETE
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SECTION 03 35 00
INTERIOR CONCRETE FLOOR SEALER

GENERAL
SUMMARY
Section includes:
1. Surface preparation.
2. Application of clear concrete sealer on exposed surfaces of the interior concrete floors

indicated.
ADMINISTRATIVE REQUIREMENTS
Pre-installation meeting:
1. Prior to start of installation, arrange a pre-installation meeting between the sealer

manufacturer, the applicator, and related trades whose work will be in contact with the
treated surface, including but not limited to those for colored concrete and joint sealers.

2. Record minutes of the meeting, file in the Project file, and send a copy to the Architect.
Phasing
1. Where feasible delay sealer application until installation of sealants is complete in joints

adjoining surfaces to be coated.

2. Sealer work may precede sealant application only if sealant adhesion and compatibility
have been tested and verified using substrate, sealer, and sealant materials identical to
those used in the Work.

SUBMITTALS

Data: Manufacturer Product Data of the proposed sealer, including recommended coverage
rates, include material test reports indicating and interpreting test results for compliance of
water-repellent sealer with criteria specified.

Manufacturer certification:

1. Letter from the sealer manufacturer to verify its acceptance of the applicator, acceptance
of substrates as satisfactory to receive the specified sealer, and affidavit that sealer is
compatible with concrete curing agent used.

2. Duplicate copies of manufacturer affidavit with each shipment of materials delivered to
the jobsite certifying that material furnished complies with specified requirements.

QUALITY ASSURANCE

Installer qualifications: Firm with a minimum of 3 consecutive years of experience in application
of the sealer proposed for use, or similar sealers, on projects of similar size and scope, and
licensed or approved in writing by the sealer manufacturer.

Sample panels: When requested by the sealer manufacturer, or necessary to adjust sealer
formulation, provide sealer manufacturer with sufficient samples of substrate to be coated to
determine exact formulation and coverage rates.

INTERIOR CONCRETE FLOOR SEALER
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Manufacturer inspections:

1. Obtain materials only from manufacturer who will send a qualified technical
representative to the Project site before start of this work to verify substrate acceptability.
Schedule subsequent visits as required thereafter to review installation procedures and
completed work, and to issue warranty specified.

2. Unsatisfactory conditions disclosed by the manufacturer visits to the site shall be
promptly and satisfactorily repaired and the areas re-inspected by the manufacturer
before work starts or resumes in affected areas.

JOB CONDITIONS

Comply with manufacturer’s recommendations regarding environmental requirements, and
temperature and conditions of surfaces to receive sealer.

PRODUCTS

SEALER/MANUFACTURER

Basis of design is Liqui-Hard Ultra manufactured by W. R. Meadows or equal by one of the
following:

1. Consolideck LS by Prosoco,

2 Hydrozo Silane 40 VOC by BASF.

3. Seal Hard by L&M Construction Chemicals, Inc.

4 L3000 by Pecora Corp.

5

Or equal.
PERFORMANCE REQUIREMENTS

Provide sealer with the following properties based on testing manufacturer standard products,
according to test methods indicated, applied to substrates simulating Project conditions using
same materials and application methods to be used for Project.

1. Absorption: Minimum 90 percent reduction of absorption after 24 hours in comparison of
treated and untreated specimens for hardened concrete: ASTM C 642.

2. Water-vapor transmission: Maximum 10 percent reduction in rate of vapor transmission in
comparison of treated and untreated specimens, ASTM E 96.

3. Durability: Maximum 5 percent loss of water repellency after 2500 hours of weathering in
comparison to specimens before weathering, ASTM G 53.

4. Permeability: Minimum 80 percent breathable in comparison of treated and untreated
specimens, ASTM D 1653.

Appearance: When compared visually to an untreated sample under same lighting conditions,
the sealer shall not change the color and sheen of the coated substrate and shall be invisible
after application and over the life of the building.

EXECUTION

EXAMINATION

INTERIOR CONCRETE FLOOR SEALER
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Obtain the services of a factory-authorized technical service representative, from the sealer

manufacturer, to inspect and approve the substrates before application and to instruct the
applicator on the product and application method to be used.

Verify that slabs to be sealed are clean, dry and free of dust, dirt, oil, grease and other foreign
material that would affect the application and performance of the sealer.

Correct detrimental conditions before proceeding with installation.

PROTECTION

Protect adjacent work, including sealant bond surfaces, from spillage or blow-over of sealer.
APPLICATION

Test application:

1. Before performing this work, including bulk purchase and delivery of products, prepare a
small application in an unobtrusive location and in a manner approved by Architect to
demonstrate the final effect (visual, physical, and chemical) of planned application.

2. Proceed with work only after Architect review of test application.

Sealer shall be applied by manufacturer-approved applicators using recommended methods
and equipment. Do not exceed the application rate recommended by the manufacturer.

Do not dilute concrete densifier and chemical hardener.

Fresh Concrete

1. Apply undiluted concrete densifier and chemical hardener as soon as concrete is firm
enough to work on after final troweling.

2. Apply undiluted concrete densifier and chemical hardener at approximately 650 - 800
ft.2/gal. using a low-pressure sprayer.

3. Do not allow material to puddle on the surface.
FIELD QUALITY CONTROL

The Owner may employ a testing agency to test the in-place sealer in compliance with
standards specified.

The Owner will pay cost of test, except when test discloses that the sealer tested does not
comply with these Specifications; the Contractor shall pay subsequent retests until application
meets Specifications requirements.

In the event test shows that the sealer is deficient, apply additional sealer.

Repetition of the above procedure on all previously treated surfaces will be at Contractor's
expense.

CLEANING
Clean sealer from adjacent surfaces immediately after spillage.

Comply with manufacturer’s recommendations for cleaning.
END OF SECTION

INTERIOR CONCRETE FLOOR SEALER
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SECTION 03 35 45

POLISHED AND STAINED CONCRETE FINISHING

GENERAL
SUMMARY

Section includes:
1. Dye-stained cast-in-place concrete (SC-1).

2. Supervising the work of Section 03 30 00 to obtain finished surfaces complying with the
concrete stain manufacturer's instructions.

ADMINISTRATIVE REQUIREMENTS
Pre-installation meeting: < Insert >

Sequencing: Immediately after casting slabs, protect those scheduled to receive colored finish
from unplanned stains and other damage. Cover slabs with impermeable, non-staining
coverings, or ban all traffic from slabs until colored staining, sealing and temporary protection is
completed.

1. Discoloration, soil, and spots, such as those caused by gypsum board taping and
finishing compounds, mortar, paint, etc., will not be concealed by the concrete stain and
must be completely removed before stain is applied.

2. Grind, acid-etch or take other measures acceptable to the Architect and the stain
manufacturer, at no additional cost to the Owner, to clean slabs before applying
penetrating stain.

SUBMITTALS
Data:
1. Manufacturer Product Data and specifications for concrete stain and color-matched

sealing materials.

2. Include instructions for surface preparation and application of stain, together with
precautions to be taken while using the product.

Samples:

1. Color Samples on concrete < Insert > from the concrete stain manufacturer's standard
color palette for color selection by the Architect.

2. When selection is made, submit 12-inch square by approximately one-inch thick concrete
Samples of selected colors.

Certificates: Prior to beginning the work of this Section, submit letter from concrete stain
manufacturer stating proposed materials to be used are compatible with curing compounds,
sealers and materials used in the concrete mixes, and will not negatively affect concrete color,
finishing characteristics, quality, durability or performance.

Certifications: Duplicate copies of manufacturer’s affidavit with each shipment of materials
delivered to the jobsite certifying that material furnished complies with specified requirements.

POLISHED AND STAINED CONCRETE FINISHING
033545 -1



LACCD

1.04

1.05

Guideline Specification
05.01.2024

Qualification statements: Letter from the manufacturer verifying its acceptance of concrete stain
applicator.

QUALITY ASSURANCE
Uniformity: Obtain all concrete stain used for the Project from the same manufacturer.

Applicator’s qualifications:

1. Firm and individuals with a minimum of 3 consecutive years of experience in the
application of specified products on projects similar in material, design, complexity and
extent to this Project, and whose work has resulted in applications with a record of
successful in-service performance.

2. Only a firm authorized, certified, licensed, or otherwise qualified by the concrete stain
manufacturer as having the necessary experience, staff, and training to install
manufacturer's products shall install concrete stain materials.

3. Only those installer’'s personnel trained and authorized by concrete stain manufacturer in
the procedures pertaining to the application of concrete stain shall perform the Work of
this Section.

Regulatory requirements: Coefficient of friction of colored concrete paving shall be not less than
0.6 for level surfaces and 0.8 for ramps when tested in compliance with ASTM C 1028 (field
test) or ASTM D 2047 (laboratory test).

Mockup:

1. Before beginning work, cast a 10-foot square concrete panel at a location on the site
acceptable to the Architect to demonstrate color, finish and slip resistance.

2. Use the same personnel, materials and construction techniques intended to be used for
the Project, including the selected cement, aggregates, form materials and curing
compounds.

3. Architect will review the mockup to determine if the Work falls within acceptable ranges

for mottling, color and texture variation, unevenness, appearance and workmanship.
Final acceptance of colors will be made from mockup Samples.

4. Make corrections requested by the Architect or remove and replace mockup when
corrective work is not acceptable. Repeat mockup(s) until Architect's approval is
obtained.

5. Protect approved mockup, which will be used as a standard for remaining concrete

stained work on the Project, until its removal is authorized. Remove mockup only after
completion and final acceptance of colored concrete work.

HANDLING
Delivery: Deliver materials to the Project site in original unopened containers clearly labeled
with manufacturer's labels intact and legible indicating manufacturer's name, brand, type,

source of product, date of manufacture, color designation and expiration date.

Storage: Keep containers tightly closed and store away from direct sunlight, combustible
materials and sources of heat. Rotate inventory.

Handling:
1. Handle products to avoid damage to container and contamination.
2. Do not use products whose shelf life has expired.

POLISHED AND STAINED CONCRETE FINISHING
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PROJECT CONDITIONS

Perform the work of this Section while ambient temperature is maintained within a range
between 40- and 90-degree F during application.

Do not apply concrete stain when no rain is forecast, nor under adverse weather conditions, or

when temperature, humidity or other environmental requirements are beyond manufacturer's
recommended limits.

PRODUCTS

CONCRETE STAIN (SC-1)

Manufacturer: LM Scofield (basis of design), Westcoast Specialized Coating Systems, H&C, or
equal by McKinnon Materials, Inc.

Products: Design is based on Formula One Liquid Dye Concentrate (Two Coats), Formula One
Lithium Densifier (One Coat), Formula One Finish, Coat - Voc Free (One Coat).

Items must conform to the following:
1. Polishing method: Mechanical, Grade: 1 Cream Finish, Class: 2 Medium, 800 Grit.

2. Color: < Insert >.
SEALER

Sealer: Scofield “Selectseal,” water-based acrylic/aliphatic urethane sealer, or Cureseal (matte)
as selected by the Architect on the sample panel.

EXECUTION

EXAMINATION

Examine conditions and measurements affecting the work of this Section at site.
Correct detrimental conditions before proceeding with installation.
PREPARATION

Protect adjacent surfaces from staining and damage by masking, covering them with
impermeable coverings securely taped in place, or other appropriate form of protection, as
required.

Cleaning: Clean slab of foreign materials by scrubbing and rinsing with clear water. Protect and
let dry.

1. Ensure that concrete surface is clean, dry, structurally sound, and free from dirt, dust, oil,
grease, solvents, paint, wax, asphalt, concrete curing compounds, sealing compounds,
surface hardeners, bond breakers, adhesive residue, and other surface contaminants.

2. Do not acid wash or use heavy alkali cleaners.

STAINING

POLISHED AND STAINED CONCRETE FINISHING
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Apply stain full strength (undiluted) in accordance with its manufacturer's instructions at
locations indicated.

Control depth of color by adjusting volume of stain applied to floor.

Apply 2 coats of stain. Allow floor to completely dry after each coat. Do not scrub clean between
coats.

After floor is completely dried, scrub off stain residue in accordance with the stain
manufacturer's instructions. Allow floor to completely dry.

Avoid washing concrete surfaces for a minimum of 48 hours.

Protect stained surfaces; do not allow any traffic thereon until the sealer is applied, and then
limit traffic to protected areas only.

POLISHING
Refer to 03 35 29 “Retroplate.”
SEALING

Apply in accordance with its manufacturer’s instructions to clean, dry concrete slabs. Finish
shall be uniform, without sealer buildups, runs and holidays.

PROTECTING

Unless otherwise recommended by the sealer manufacturer, restrict traffic on treated slabs for a
minimum of 8 hours under normal conditions; protect traffic areas with dry, reinforced Kraft
paper securely taped in place until final cleaning.

Protect adjacent work from damages by this work with heavy Kraft paper or polyethylene film.

Maintain protection in effective condition for as long as need for protection exists.

Control use of water within the building so that no damage to previously installed work or
existing improvements and finish occurs.

Repair damaged areas to match adjacent, undamaged areas as approved by the Architect.
Remove and replace damaged, stained, and other surfaces that do not match adjacent materials

or cannot be satisfactorily cleaned or repaired, as determined and directed by the Architect, at no
cost to the Owner.

END OF SECTION

POLISHED AND STAINED CONCRETE FINISHING
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SECTION 03 37 13

SHOTCRETE

PART 1 GENERAL

1.01

1.02

1.03

1.04

SUMMARY
Provisions of Division 01 apply to this section

Section Includes:

1. Pneumatically placed concrete.

Related Sections:
1. Section 03 2000: Concrete Reinforcement.
2. Section 03 3000: Cast-In-Place Concrete.

SYSTEM DESCRIPTION
Regulatory Requirements: Comply with CBC requirements, such as Section 1910A
SUBMITTALS

Shop Drawings: Submit Shop Drawings indicating locations to receive shotcrete. Provide details
of installation and reinforcement.

Product Data: Submit detailed product information identifying types and quality of materials,
including admixtures.

Submit a mix design of each proposed mix to be provided for the Work. If data from prior
experience is not available or applicable, provide and perform specimen testing of proposed mix
designs.

QUALITY ASSURANCE

Comply with the following as a minimum requirement

1. ACI 506.2 - Specification for Materials, Proportioning and Application of Shotcrete.
2 ASTM C 150 - Portland Cement.

3. Perform Work in accordance with ACI 506.2.

4

Testing: Refer to DSA 103 and general notes on plans
Qualifications of Installer:

Mock-ups:

SHOTCRETE
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1. Test Panels: Construct a test panel of the thickness and reinforcing that reproduces the
thickest and most congested area specified in the structural drawings. The IOR and
special inspector will witness the assembly, reinforcing, installation, and disassembly of
the test panel. The panel shall be at least 4 feet x 4 feet. After installation, but before the
concrete has fully set, the panel shall be disassembled and inspected. The panel shall be
free of voids, sags and defects.

2. Application of structural wet mix shotcrete in the finished Work shall not proceed until the
test panel had been furnished, disassembled, and inspected by the IOR and special
inspector.

DELIVERY, STORAGE AND HANDLING

Ensure materials and surrounding air temperature are a minimum 50 degrees F. prior to, during,
and for at least 7 days after completion of Work.

During freezing or near freezing weather, provide equipment and cover to maintain 50 degrees
F. and to protect Work completed or in progress.

Suspend installation during high winds, rainy weather, or near freezing temperature when Work
cannot be protected.

PRODUCTS

MATERIALS

Cement: ASTM C 150 Type II/V or type L, low alkali.

Aggregate: Conform to ACI 506, Graduation No. 1 or No. 2, ASTM C 33.

Curing compound not detrimental to application of subsequent surface finish materials.
SHOTCRETE MIX

Conform to following requirements:

1. Compressive strength as indicated on Drawings; 28 day minimum.
2. Aggregate size (maximum): 3/8 inch.
3. Slump (plus or minus 1/2 inch): 1 inch to 2 inches

Thoroughly mix shotcrete. Apply mix within 45 minutes.

Develop mix design to provide compaction and low percentage of rebound, but stiff enough not
to sag.

Maintain quality control records during production of shotcrete. Submit records to the Architect.

EXECUTION
EXAMINATION

Examine surfaces to receive shotcrete and verify unsuitable conditions have been corrected
before proceeding. Verify that field conditions are acceptable and are ready to receive Work.

SHOTCRETE
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Verify fabricated forms are true to line and dimension, adequately braced against vibration, and
constructed to permit escape of air and rebound during installation.

Ensure correct placement of reinforcement. Provide sufficient clearance around reinforcement
to permit complete encasement.

Provide safe access to shotcrete surfaces for screeding and finishing, to permit uninterrupted
application.

PREPARATION
Remove existing unsound concrete from substrate surfaces by chipping.

Minimize abrupt changes in thickness of repair. Remove square external corners from
substrate by rounding the edge.

Sandblast existing surfaces that do not require chipping to remove oil, grease, and other
contaminants, and to provide a roughed surface for proper bonding of the material.

Determine operating procedures for placement in close quarter, extended distances, or around
unusual obstructions where placement velocities and mix consistency must be adjusted.

Clean and wet cementitious surfaces prior to installation. Maintain porous surfaces damp for
several hours before installation. Do not install when there is visible free water present

BATCHING AND MIXING

Shotcrete Mixes: Shall be designed based on the following minimum proportions:
1. Provide shrinkage tests, as specified under Section 03 3000: Cast-In-Place Concrete.

2. Provided mix with fine and 3/8 inch coarse aggregates shall contain between 20 and 30
percent pea gravel as specified, shotcrete-graded fine aggregate, at least 6.5 sacks of
portland cement per cubic yard and sufficient water to produce a maximum slump of 2
inches plus-or-minus 1/2 inch.

3. Shotcrete mixes shall be proportioned, batched and transported to assure complete
mixing. Truck mixers shall be charged to not more than 75 percent of their rated capacity.
Mixes shall be batched to provide a maximum 2 inch slump plus-or-minus 1/2 inch at the
mixer at time of discharge. Water may be added at the Project site and in no case may
the slump at the pump exceed 2 inches plus-or-minus 1/2 inch.

Thoroughly mix cement and aggregate for at least one minute before adding water.

SHOTCRETE
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APPLICATION

Install with suitable delivery equipment and procedures that will result in meeting the
requirements of the Drawings and Specifications. Whenever possible, except when enclosing
reinforcing steel, the nozzle shall be held at right angles to the surface to be placed and at a
distance from 30 inches to 36 inches. When enclosing reinforcing steel, the nozzle shall be held
so as to direct the material behind the bars. Each side of each bar shall be installed separately.
Any deposits of loose sand or rebound shall be installed separately. Any deposits of loose sand
or rebound shall be carefully removed from surfaces before material is installed. A second
experienced nozzle operator equipped with an air jet shall attend the operators whenever
reinforcing steel is being enclosed and shall carefully precede the nozzle and blow out rebound
and sand which may have lodged behind the steel. Horizontal members shall not be installed
from the top unless special methods are specified to eliminate rebound. The use of "puddled"”
shotcrete in which the water content of the mix is increased to facilitate the installation in difficult
locations is not permitted. Shotcrete shall not be installed where the stream from the nozzle
cannot directly impinge on the surface on which the shotcrete is to be installed.

No rebound material shall be installed in the Work.

The film of laitance, which forms on the surface of the shotcrete, shall be removed within
approximately 2 hours after installation by brushing with a stiff broom. If this film is not removed
within 2 hours, it shall be removed by wire brushing or sand blasting. Construction joints over 8
hours old shall be thoroughly cleaned before the installation of shotcrete.

Damage: Pneumatically placed concrete subsiding after installation shall be removed and
replaced. Rebound pockets, sags, sloughing or other defects shall be cut out and replaced.

Surfaces to receive shotcrete shall have their entire surface thoroughly cleaned and roughened
by sand blasting. Concrete and masonry shall be wetted before shotcrete is installed, but not so
wet as to inhibit the installation. Sand for sand blasting shall be clean, sharp and uniform size,
with no particles that will pass a 50 mesh screen.

Reinforcement: Before installing shotcrete around or upon reinforcement, reinforcement shall
be thoroughly cleaned of grease, oil, paint, loose mill scale, heavy rust and hydrated concrete.

Reinforcing shall be supported and secured in place in such a manner that resulting vibrations
from shotcrete installation will not damage and or dislodge reinforcing.

Walls: Where structural wet mix shotcrete is to be installed to walls, minimum spacing of
reinforcing steel shall be 6 bar diameters for walls with one curtain of steel. Where 2 curtains of
steel are provided, curtain nearest nozzle shall be provided with a minimum spacing of 12 bar
diameters and remaining curtain shall be provided with a minimum spacing of 6 bar diameters.
Reinforcing steel shall be provided with a minimum of 3 bar diameters at splices. Minimum clear
distance between reinforcing bars, other than mesh, shall be a minimum of 3 times maximum
aggregate size.

1. Contact splices shall not be provided for bars larger than No. 5. Splices shall be non-
contact back to back.

Shotcrete forms shall be substantial and rigid. Forms shall be fabricated and installed to permit

the effects of rebound.

1. Rigid or other required backing shall be installed against earth during application of wet
mix shotcrete. Rigid or other required backing shall be provided where a void in
embankment is to be bridged. Forms to be provided where required.

SHOTCRETE
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Line and Thickness Control: Provide adequate wires or other required means to establish
thickness, surface planes, and finish lines of shotcrete. Maintain specified tolerances by
maintaining wires secure and taut.

Placement Precautions: Do not install shotcrete if hydrating or stiffening of mix takes place at
any time before delivery to nozzle.

The height of a layer shall be limited to not more than 3 feet and a succeeding layer shall not be
installed in less than 3 hours. Sloughing or sagging is not permitted.

FINISHING

Install to a true, even surface by floating or rodding and providing a wood float finish to surfaces.
Finish surfaces shall be within a tolerance of 1/8 inch in 10 feet. Finish to match existing
conditions, if applicable.

CURING AND PROTECTING

Initial Curing: Immediately after finishing, maintain shotcrete continuously moist for at least 20
days by one of the following materials or methods:

1. Continuous sprinkling.

2. Absorptive mat or other covering maintained continuously wet.

Final Curing: Provide additional curing immediately following the initial curing and before
shotcrete has hydrated with one of the following materials or methods:

1. Continue the method provided for initial curing.

2. Material conforming to ASTM C 171.

Duration Of Curing. Maintain curing for the first 14 days after installation. During the curing

period, maintain shotcrete above 40 degrees F. and in a moist condition as specified previously.
Prevent rapid drying at end of curing period

FIELD QUALITY CONTROL

Shotcrete Work shall be continuously inspected during installation. A special inspector,
approved by DSA to inspect the Work of this section, shall inspect the materials, placing
equipment, details of construction, and construction procedure. The IOR shall be responsible for
monitoring the work of the special inspector and testing laboratories to ensure that the testing
program is satisfactorily completed.

No less than 2 cores each day shall be obtained from the Work at locations designated by the
special inspector. At least one core shall be obtained for each 50 cubic yards of shotcrete.
Cores shall be tested at approximately 28 days. Cores shall be 4 inches in diameter or larger.
In addition, cores shall be obtained from 2 test panels each day. Test panels must be correlated
with locations of wall being installed at same time as test panels.

The special inspector shall observe coring operations and will prepare a report of coring
operations for the testing laboratory.

Obtain representative core samples in accordance with CBC recommendations, and test in
accordance with ASTM C 42.

SHOTCRETE
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Remove and replace shotcrete which lacks uniformity, exhibits segregation, honeycombing, or
lamination, or which contains any dry patches, slugs, voids, or sand pockets.

Remove and replace damaged shotcrete, which cannot be satisfactorily repaired.

Repair core holes in accordance with Chapter 9 of ACI 301. Do not fill core holes with
shotcrete. Repair holes with non-shrink non-staining concrete.

PROTECTION

Before installation, protect interior and exterior trim, sash, doors, transoms, floors, ceilings and
equipment. Debris shall be immediately cleaned up after installation but not less than once each
day.

Protect the Work of this section until Substantial Completion.

CLEAN-UP

Remove rubbish, debris, and waste materials and legally dispose of off the Project site.

END OF SECTION

SHOTCRETE
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SECTION 03 38 00
POST-TENSIONED CONCRETE
PART 1 GENERAL
1.01 SUMMARY
A. This Section includes the following:
1. Furnishing post-tensioning reinforcement and accessories including encapsulated

prestressing tendons, pocket formers, support bars, bar chairs, and slab bolsters.

2. Installing post-tensioning tendons.
3. Performing post-tensioning operations including stressing and finishing tendons.
4, Recording tendon elongations and gage pressures.
5. Finishing tendon ends and patching stressing pockets.
B. Related Sections include the following:
1. Division 3 Section "Cast-in-Place Concrete" for cast-in-place concrete.
2. Division 3 Section “Concrete Reinforcement” for placement of nonprestressed steel

reinforcement.
Division 3 Section “Concrete Formwork” for formwork and forming accessories.

Architectural Concrete
1.02 RELATED DOCUMENTS

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

1.03 DEFINITIONS
A. Strand Tail: Excess strand length extending past the anchorage device.
B. Stressing Blockout: Opening created in the slab to allow access to stressing-end anchorages.

C. Stressing Pocket: Void formed by pocket former at stressing-end anchorage to provide required
cover over wedges and strand tail.

D. Wedge Cavity: Cone-shaped hole in anchorage device designed to hold the wedges that
anchor the strand.

1.04 SUBMITTALS

A. Product Data: For the following:
1. Post-tensioning coating.

2. Tendon sheathing.

POST-TENSIONED CONCRETE
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3. Anchorage devices.

4, Tendon couplers.

5. Bar and tendon supports.

6. Pocket formers.

7. Sheathing repair tape.

8. Stressing-pocket patching material.

9. Encapsulation system.

Shop Drawings: Installation drawings including plans, elevations, sections, details, and notes

prepared by or under the supervision of a registered professional engineer detailing tendon

layout and installation procedures, including the following:

1. Numbers, arrangement, and designation of post-tensioning tendons.

2. Tendon profiles and method of tendon support including chair heights and locations.
Show tendon profiles at sufficient scale to clearly indicate all support points, with their
associated heights.

3. Construction joint locations, pour sequence, locations of anchorages and blockouts
required for stressing.

4, Stressing procedures and jacking force to result in final effective forces used in
determining number of tendons required.

5. Sealed calculations prepared by a California registered professional engineer indicating
method of elongation calculation including values used for friction coefficients, anchorage
seating loss, elastic shortening, creep, relaxation, and shrinkage.

6. Calculated elongations for each tendon.

Details for horizontal curvature around openings and at anchorages.
Details for corners and other locations where tendon layouts may conflict with one
another or nonprestressed reinforcing steel.

9. Diagrams and notes as necessary for positioning of nonprestressed reinforcement
required for installing post-tensioning tendons including, but not limited to, the following:
a. Support bars.

b. Backup bars and hairpins at anchorages.
C. Hairpins at locations of horizontal curvature.
d. Supplemental reinforcement at blockouts.
Design Shop Drawings and calculations.
Samples for Verification: For the following products:

1. Each anchorage device assembly with a minimum of 24 inches (610 mm) of coated,
sheathed strand.

a. Include components of encapsulation system.

2. Each coupler assembly with a minimum of 24 inches (610 mm) of coated, sheathed
strand.

a. Include components of encapsulation system.

3. All components of encapsulation system, unassembled and clearly marked as to usage.

POST-TENSIONED CONCRETE
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Product Certificates:
1. For each type of anchorage device and coupler, signed by product manufacturer.
2. For each type of encapsulation system, signed by product manufacturer.
Qualification Data: For installer, manufacturer and testing agency. Include resume of individual
supervising installation and stressing of post-tensioning tendons.
Mill Test Reports: Certified mill test reports for prestressing strand used on Project indicating
that strand is low-relaxation and including the following:
1. Coil numbers or identification.
2. Breaking load.
3. Load at 1 percent extension.
4. Elongation at failure.
5. Modulus of elasticity.
6. Diameter and net area of strand.
Field quality-control test reports.
Procedures Statement: Procedures for cutting excess strand tail and patching stressing
pocket.
Stressing Jack Calibration: Calibration certificates for jacks and gages to be used on Project.
Calibrate each jack-and-gage set as a pair. Calibration certificates shall be 6 months old or
less.
Stressing Records: Filled out by testing agency during stressing operation with the following
information recorded:
1. Name of Project.
2. Date of approved installation drawings used for installation and stressing.
3. Floor number and concrete placement area.
4. Date of stressing operation.
5. Weather conditions including temperature and rainfall.
6. Name and signature of inspector.
7. Name of individual in charge of stressing operation.
8. Serial or identification numbers of jack and gage.
9. Date of jack-and-gage calibration certificates.
10. Gage pressure to achieve required stressing force per supplied calibration chart.
11.  Tendon identification mark.
12.  Calculated tendon elongation.
13.  Actual tendon elongation.
14.  Actual gage pressure.
QUALITY ASSURANCE

POST-TENSIONED CONCRETE
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Installer Qualifications: A qualified installer whose full-time Project superintendent has
successfully completed PTl's Level 1 - Field Fundamentals course or has equivalent verifiable
experience and knowledge acceptable to Architect.

1. Superintendent must have received training from post-tensioning supplier in the operation
of stressing equipment to be used on Project.

Manufacturer Qualifications: Fabricating plant certified by PTI according to procedures set forth
in PTI's "Manual for Certification of Plants Producing Unbonded Single Strand Tendons."

Testing Agency Qualifications: An independent agency qualified according to ASTM E 329 for
testing indicated, as documented according to ASTM E 548.

1. Testing Agency Inspector: Personnel performing field inspections and measuring
elongations shall have successfully completed PTI's Level 1 - Field Fundamentals course
or shall have equivalent qualifications acceptable to Architect.

Source Limitations: Obtain post-tensioning materials and equipment from the same supplier.
1. Stressing jacks not provided by post-tensioning supplier must be calibrated and approved

for use on Project by post-tensioning supplier.

ACI Publications: Comply with ACI 423.6, "Specification for Unbonded Single Strand
Tendons," unless otherwise indicated in the Contract Documents.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination." Review methods and procedures
related to installation and stressing of post-tensioning tendons including, but not limited to, the
following:

1. Construction schedule and availability of materials, personnel, and equipment needed to
make progress and avoid delays.

2. Storage of post-tensioning materials on-site.

Structural load limitations.

4. Coordination of post-tensioning installation drawings and nonprestressed reinforcing steel
placing drawings.

5. Horizontal and vertical tolerances on tendon and nonprestressed reinforcement
placement.

6. Marking and measuring of elongations.

Submittal of stressing records and requirements for tendon finishing.

8. Removal of formwork.
DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle post-tensioning materials according to PTI's "Field Procedures
Manual for Unbonded Single Strand Tendons."

Inspect tendons and accessory items at time of their delivery to Project site, prior to off-loading.
Notify post-tensioning supplier of observed damage prior to off-loading.

Keep accurate and current records of materials delivered and used.

Immediately remove from Project site any tendons with damaged strand.

POST-TENSIONED CONCRETE
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COORDINATION
Attachments and Penetrations:
1. Attach permanent fixtures such as curtain-wall systems, handrails, fire-protection

equipment, lights, and security devices to the slab using embedded anchors. Drilled
anchors are not allowed unless authorized in writing by Architect.

2. Power-driven fasteners are not allowed unless authorized in writing by Architect.

Core drilling for sleeves or other penetrations is not allowed unless authorized in writing
by Architect.

4. Protect penetrations within 18 inches of an anchorage with ASTM A 53/A 53M,
Schedule 40 steel pipe.

PRODUCTS

PRESTRESSING TENDONS

Prestressing Strand: ASTM A 416, Grade 270, uncoated, 7-wire, low-relaxation, 0.5-inch
diameter strand.

Post-Tensioning Coating: Compound with friction-reducing, moisture-displacing, and corrosion-
inhibiting properties specified in ACI 423.6; chemically stable and nonreactive with prestressing
steel, nonprestressed reinforcement, sheathing material, and concrete.

1. Minimum Coating Weight: 2.5 Ib for 0.5-inch per 100 feet (30 m) of strand.
2. Completely fill annular space between strand and sheathing over entire tendon length
with post-tensioning coating.

Tendon Sheathing: Comply with ACI 423.6.

1. Minimum Thickness: 0.050 inch for polyethylene or polypropylene with a minimum
density of 0.034 Ib/cu. in.
2. Continuous over the entire length of tendon to provide watertight encapsulation of strand

and between anchorages to prevent intrusion of cement paste or loss of coating for a
non-encapsulated system.

Anchorage Device and Coupler Assembly: Assembly of strand, wedges, and anchorage device
or coupler complying with static and fatigue testing requirements in ACI 423.6 and capable of
developing 95 percent of actual breaking strength of strand.

1. Anchorage Bearing Stresses: Comply with ACI 423.6 for stresses at transfer load and
service load.
2. Fixed-End Anchorage Device Assemblies: Plant fabricated with wedges seated at a load

of not less than 80 percent and not more than 85 percent of breaking strength of strand.
Encapsulation System: Watertight encapsulation of prestressing strand consisting of the
following:

1. Wedge-Cavity Caps: Attached to anchorages with a positive mechanical connection and
completely filled with post-tensioning coating.

a. Caps for Fixed and Stressing-End Anchorages Devices: Designed to provide
watertight encapsulation of wedge cavity. Sized to allow required extension of
strand past the wedges.

POST-TENSIONED CONCRETE
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1) Attach cap for fixed-end anchorage device in fabricating plant.
b. Caps at Intermediate Anchorages: Open to allow passage of strand.
2. Sleeves: Attached to anchorage device with positive mechanical connection; overlapped

a minimum of 4 inches (100 mm) with sheathing and completely filled with post-
tensioning coating.

NONPRESTRESSED STEEL BARS

Support Bars, Reinforcing Bars, Hairpins: ASTM A 706, Grade 60, deformed. Minimum
support bar size is 1/2 inch.

Low-Alloy-Steel Support Bars, Reinforcing Bars, Hairpins: ASTM A 706, deformed.

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

1. For uncoated bars, use all-plastic CRSI Class 1 plastic-protected bar supports.
ACCESSORIES

Pocket Formers: Capable of completely sealing wedge cavity; sized to provide the required
cover over the anchorage and allow access for cutting strand tail.

Anchorage Fasteners: Galvanized steel nails, wires, and screws used to attach anchorage
devices to formwork.

Sheathing Repair Tape: Elastic, self-adhesive, moistureproof tape with minimum width of 2
inches (50 mm), in contrasting color to tendon sheathing; nonreactive with sheathing, coating,
or prestressing steel.

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

2. Products: Subject to compliance with requirements, provide one of the following:
a. Adhesive Tape Products, Inc.; PWT-20.
b. 3M; Tape 226.
C. Tyco Adhesives; Polyken 826, or equal.

PATCHING MATERIAL

Patching Material: One component, polymer-modified, premixed patching material containing
selected silica aggregates and portland cement, suitable for vertical and overhead application.
Do not use material containing chlorides or other chemicals known to be deleterious to
prestressing steel or material that is reactive with prestressing steel, anchorage device material,
or concrete.

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

2. Products: Subject to compliance with requirements, provide one of the following:
a. Euclid Chemical Company (The); Verticoat Supreme.
b. Fox Industries, Inc.; FX-228.

POST-TENSIONED CONCRETE
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C. Kaufman Products, Inc.; Patchwell Kit HB.
d. Master Builders, Inc.; Emaco R350 CI.
e. Sika Corporation, Inc.; SikaMonoTop 612 or equal.
PART 3 EXECUTION
3.01 FORMWORK
A. Provide formwork for post-tensioned elements as specified in Division 3 Section "Cast-in-Place

Concrete." Design formwork to support load redistribution that may occur during stressing
operation. Ensure that formwork does not restrain elastic shortening, camber, or deflection
resulting from application of prestressing force.

B. Do not remove forms supporting post-tensioned elements until tendons have been fully
stressed and elongations have been approved by Architect, unless authorized in writing by
Architect.

C. Do not place concrete in supported floors until tendons on supporting floors have been stressed

and elongations have been approved by Architect, unless authorized in writing by Architect.
3.02 NONPRESTRESSED STEEL REINFORCEMENT PLACEMENT

A. Placement of nonprestressed steel reinforcement is specified in Division 3 Section "Cast-in-
Place Concrete." Coordinate placement of nonprestressed steel reinforcement with installation
of post-tensioning tendons.

3.03 TENDON INSTALLATION

A. Install tendons according to approved installation drawings and procedures stated in PTl's
"Field Procedures Manual for Unbonded Single Strand Tendons."

B. Tendon Supports: Provide continuous slab bolsters or bars supported on individual high chairs
spaced at a maximum of 42 inches o.c. to ensure tendons remain in their designated positions
during construction operations and concrete placement.

1. Support tendons as required to provide profiles shown on installation drawings. Position
supports at high and low points and at intervals not exceeding 48 inches. Ensure that
tendon profiles between high and low points are smooth parabolic curves.

2. Attach tendons to supporting chairs and reinforcement without damaging tendon
sheathing.
3. Support slab tendons independent of beam reinforcement.
C. Maintain tendon profile within maximum allowable deviations from design profile as follows:
1. 1/4 inch for member depth less than or equal to 8 inches.
2. 3/8 inch for member depth greater than 8 inches and less than or equal to 24 inches.

3. 1/2 inch for member depth greater than 24 inches.

D. Maintain minimum radius of curvature of 480-strand diameters for lateral deviations to avoid
openings, ducts, and embedded items. Maintain a minimum of 2 inches of separation between
tendons at locations of curvature.

POST-TENSIONED CONCRETE
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Limit tendon bundles to five tendons. Do not twist or entwine tendons within a bundle.
Maintain a minimum distance of 12 inches between center of adjacent bundles.

If tendon locations conflict with nonprestressed reinforcement or embedded items, tendon
placement governs unless changes are authorized in writing by Architect. Obtain Architect's
approval before relocating tendons or tendon anchorages that interfere with one another.

Deviations in horizontal spacing and location of slab tendons are permitted when required to
avoid openings and inserts.

Installation of Anchorage Devices:

1. Place anchorage devices at locations shown on approved installation drawings.

2. Do not switch fixed and stressing-end anchorage locations unless authorized in writing by
Architect.

3. Attach pocket formers, intermediate anchorage devices, and stressing-end anchorage

devices securely to bulkhead forms. Install stressing-end and intermediate anchorage
devices perpendicular to tendon axis.

4. Install tendons straight, without vertical or horizontal curvature, for a minimum of 12
inches (300 mm) behind stressing-end and intermediate anchorages.

5. Embed intermediate anchorage devices at construction joints in first concrete placed at
joint.

6. Minimum splice length in reinforcing bars at anchorages is 24 inches. Stagger splices a

minimum of 60 inches.

7. Place fixed-end anchorage devices in formwork at locations shown on installation
drawings. Support anchorages firmly to avoid movement during concrete placement.

8. Retain subparagraph below if an encapsulated system is specified. Revise as necessary
if an encapsulated system is specified only for certain portions of structure.

9. Remove loose caps on fixed-end anchorages, refill with post-tensioning coating, and re-
attach caps to achieve a watertight enclosure.

Maintain minimum concrete cover as follows:

1. From Exterior Edge of Concrete to Wedge Cavity: 1-1/2 inches.

2. Retain subparagraph below if a non-encapsulated system is specified. Revise as
necessary if an encapsulated system is specified only for certain portions of structure.

From Exterior Edge of Concrete to Strand Tail: 3/4 inch.

4, Retain subparagraph below if an encapsulated system is specified. Revise as necessary
if an encapsulated system is specified only for certain portions of structure.

5. From Exterior Edge of Concrete to Wedge-Cavity Cap: 1 inch.

A minimum of 1-inch (25-mm) top and edge concrete cover is recommended for
anchorage devices in aggressive environments.

7. Top, Bottom, and Edge Cover for Anchorage Devices: 1-1/2 inches.
Maintain minimum clearance of 6 inches between tendons and openings.
Paint markings on formwork will be transferred to concrete, allowing tendon locations to be

determined by examination of slab soffit. Delete first paragraph below or use alternate method
of marking tendon locations if soffit is to be exposed or such markings are not desired.

POST-TENSIONED CONCRETE
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Prior to concrete placement, mark tendon locations on formwork with spray paint.

Do not install sleeves within 36 inches of anchorages after tendon layout has been inspected
unless authorized in writing by Architect.

Do not install conduit, pipe, or embeds requiring movement of tendons after tendon layout has
been inspected unless authorized in writing by Architect.

Do not use couplers unless location has been approved by Architect.
SHEATHING INSPECTION AND REPAIR

Inspect sheathing for damage after installing tendons. Repair damaged areas by restoring

post-tensioning coating and repairing or replacing tendon sheathing.

1. Ensure that sheathing is watertight and there are no air voids.

2. Follow tape repair procedures in PTI's "Field Procedures Manual for Unbonded Single
Strand Tendons."

Maximum length of exposed strand behind anchorages is as follows:

1. Fixed End: 12 inches.

2. Intermediate and Stressing End: 1 inch.

a. Cover exposed strand with sheathing repair tape to prevent contact with concrete.
Immediately remove and replace tendons that have damaged strand.
CONCRETE PLACEMENT

Do not place concrete until placement of tendons and nonprestressed steel reinforcement has
been inspected by special inspector and Structural Engineer.

Provide Architect and special inspector and Structural Engineer a minimum of 48 hours' notice
before concrete placement.

Place concrete as specified in Division 3 Section "Cast-in-Place Concrete." Ensure compaction
of concrete around anchorages.

Ensure that position of tendon and nonprestressed steel reinforcement does not change during
concrete placement. Reposition tendons and nonprestressed steel reinforcement moved
during concrete placement.

Ensure that method of concrete placement does not damage tendon sheathing. Do not support
pump lines, chutes, or other concrete placing equipment on tendons.

TENDON STRESSING

Calibrate stressing jacks and gages at least every six months. Keep copies of calibration
certificates for each jack-and-gage pair on Project site and available for inspection. Exercise
care in handling stressing equipment to ensure that proper calibration is maintained.

Stress tendons only under supervision of qualified post-tensioning superintendent.

Do not begin stressing operations until concrete strength has reached 3000 psi as indicated by
compression tests of field-cured cylinders.

POST-TENSIONED CONCRETE
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If concrete has not reached required strength within 96 hours, obtain Architect's approval to
partially stress tendons and delay final stressing until concrete has reached required strength.

Retain first paragraph below if stage stressing will be required; revise to suit Project.
Stage stress transfer girders according to schedule shown on the Contract Drawings.

If detensioning and restressing of tendon is required, discard wedges used in original stressing
and provide new wedges.

Mark and measure elongations according to PTI's "Field Procedures Manual for Unbonded
Single Strand Tendons." Measure elongations to closest 1/8 inch.

Submit stressing records within one day of completion of stressing. If discrepancies between
measured and calculated elongations exceed plus or minus 7 percent, resolve these
discrepancies to satisfaction of Architect.

Prestressing will be considered acceptable if gage pressures shown on stressing record
correspond to required stressing force and calculated and measured elongations agree within 7
percent.

If measured elongations deviate from calculated elongations by more than 7 percent, additional
testing, restressing, strengthening, or replacement of affected elements may be required.

TENDON FINISHING

Do not cut strand tails or cover anchorages until stressing records have been reviewed and
approved by Architect.

Cut strand tails as soon as possible after approval of elongations.

Cut strand tail between 1/2 and 3/4 inch from wedges. Do not damage tendon or concrete
during removal of strand tail. Acceptable methods of cutting strand tail include the following:
1. Oxyacetylene flame.

2. Abrasive wheel.

3. Hydraulic shears.
4,

Plasma cutting.
Install caps and sleeves on intermediate anchorages within one day of stressing.

Cut strand tails and install caps on stressing-end anchorages within one day of Structural
Engineer's acceptance of elongations.

Patch stressing pockets within one day of cutting strand tail. Clean inside surface of pocket to
remove laitance or post-tensioning coating before installing patch material. Finish patch
material flush with adjacent concrete.

FIELD QUALITY CONTROL
Testing Agency: Owner will engage a qualified independent testing and inspecting agency to

perform field tests and inspections and prepare test reports. Cooperate with testing agency to
facilitate the execution of its duties.

POST-TENSIONED CONCRETE
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1. Before concrete placement, testing agency will inspect the following for compliance with
post-tensioning installation drawings and the Contract Documents:
a. Location and number of tendons.
b. Tendon profiles and cover.
C. Installation of backup bars, hairpins, and other nonprestressed reinforcement
shown on post-tensioning installation drawings.
d. Installation of pocket formers and anchorage devices.
e. Repair of damaged sheathing.
f. Connections between sheathing and anchorage devices.

Testing agency will record tendon elongations during stressing.

Testing agency will immediately report deviations from the Contract Documents to
Architect.

PROTECTION

Do not expose tendons to electric ground currents, welding sparks, or temperatures that would
degrade component.

Protect exposed components within one workday of their exposure during installation.

Prevent water from entering tendons during installation and stressing.

Provide weather protection to stressing-end anchorages if strand tails are not cut within 10
days of stressing the tendons.

REPAIRS

Submit repair procedure to Architect for evaluation and approval.

Do not proceed with repairs requiring removal of concrete unless authorized in writing by

Architect.

END OF SECTION
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SECTION 03 45 00

ARCHITECTURAL PRECAST CONCRETE

PART 1 GENERAL

1.01

1.02

1.03

1.04

SUMMARY

Section includes:

1. Precast architectural concrete units.
2. Mold materials.

3. Reinforcing materials.

4. Prestressing tendons.

5. Concrete materials.

6. Steel connection materials.

7. Stainless steel connection materials.
8. Accessories.

9. Grout materials.

10.  Clay facing materials.

11.  Stone facing materials.

12. Insulated panel materials.

13.  Architectural precast concrete wall cap units.
14.  Concrete stair treads

DEFINITIONS

Guideline Specification
05.01.2024

Design Reference Sample: Sample of approved architectural precast concrete color, finish and
texture, pre-approved by Architect.

PERFORMANCE REQUIREMENTS

Structural performance: Provide architectural precast concrete units and connections capable of

withstanding design loads within limits and under conditions indicated.

SUBMITTALS

Product data: For each type of product indicated. Retain quality control records and certificates

of compliance for 5 years or period of warranty, whichever is greater.

Shop Drawings: Detail fabrication and installation of architectural precast concrete units.
Indicate member locations, plans, elevations, dimensions, shapes and cross sections

1.

2.

Indicate location of each architectural precast concrete unit by same identification mark

placed on panel.

Indicate relationship of architectural precast concrete units to adjacent materials.

ARCHITECTURAL PRECAST CONCRETE
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Samples: Design reference samples for initial verification of design intent, approximately 12 by

12 by 2 inches (300 by 300 by 50 mm), representative of finishes, color, and textures of
exposed surfaces of architectural precast concrete units.

1. When back face of precast concrete unit is to be exposed, show samples of the
workmanship, color, and texture of the backup concrete as well as the facing.

Samples for each brick unit required, showing the full range of color and texture expected.
Supply sketch of each corner or special shape with dimensions. Supply sample showing color
and texture of joint treatment.

Welding certificates: Copies of certificates for welding procedure specifications (WPS) and
personnel.

Qualification data: For firms and persons specified in “Quality Assurance” Article to demonstrate
their capabilities and experience. Include list of completed projects with project names and
addresses, names and addresses of architects and owners, and other information specified.

Material Test Reports: From a qualified testing agency indicating and interpreting test results of
the following for compliance with requirements indicated:

Material certificates: Signed by manufacturers certifying that each of the following items
complies with requirements.

1. Concrete materials.
QUALITY ASSURANCE
HANDLING

Store units with adequate dunnage and bracing and protect units to prevent contact with soil,
staining, and to prevent cracking, distortion, warping or other physical damage.

Store units, unless otherwise specified, with non-staining, resilient supports.

Place stored units so identification marks are clearly visible, and product can be inspected.
Deliver all architectural precast concrete units to the project site in such quantities and at such
times to assure compliance with the agreed project schedule and proper setting sequence so as

to limit unloading units temporarily on the ground.

Handle and transport units in a position consistent with their shape and design in order to avoid
excessive stresses which would cause cracking or damage.

Place non-staining resilient spacers of even thickness between each unit.

Support units during shipment on non-staining shock absorbing material.

SEQUENCING

Furnish loose connection hardware and anchorage items to be embedded in or attached to

other construction without delaying the Work. Provide setting diagrams, templates, instructions,
and directions, as required, for installation.

PART 2 PRODUCTS

ARCHITECTURAL PRECAST CONCRETE
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FABRICATORS

Available fabricators: Subject to compliance with requirements, fabricators offering products that
may be incorporated into the Work include, but are not limited to, the following:
Fabricators: Subject to compliance with requirements, provide products by one of the following:

1. <Insert fabricators’ names and product designations for acceptable manufacturers.>
MOLD MATERIALS

Molds: Rigid, dimensionally stable, nonabsorptive material, warp and buckle free, that will
provide continuous and true precast concrete surfaces within fabrication tolerances indicated;
non-reactive with concrete and suitable for producing required finishes.

1. Mold-release agent: Commercially produced liquid-release agent that will not bond with,
stain or adversely affect precast concrete surfaces and will not impair subsequent surface
or joint treatments of precast concrete.

Form Liners: Units of face design, texture, arrangement, and configuration [indicated] [to
match precast concrete design reference sample]. Provide solid backing and form supports to
ensure that form liners remain in place during concrete placement. Use with manufacturer’s
recommended liquid-release agent that will not bond with, stain, or adversely affect precast
concrete surfaces and will not impair subsequent surface or joint treatments of precast
concrete.

Surface retarder: Chemical set retarder capable of temporarily delaying hardening of newly
placed concrete mix to depth of reveal specified.

REINFORCING MATERIALS

Reinforcing bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

Low-alloy-steel reinforcing bars: ASTM A 706/A 706M, deformed.

Galvanized reinforcing bars: ASTM A 767/A 767M, Class |l zinc coated, hot-dip galvanized and

chromate wash treated after fabrication and bending, as follows:

1. Steel reinforcement: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM A 706/A
706M], deformed.

Epoxy-coated reinforcing bars: ASTM A 775/A 775M or ASTM A 934/A 934M, as follows:

1. Steel reinforcement: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM A 706/A
706M], deformed.

Steel Bar Mats: ASTM A 184/A 184M, assembled with clips, as follows:

1. Steel reinforcement: [ASTM A 615/A 615M, Grade 60 (Grade 420) [ASTM A 706/A
706M], deformed bars.

Plain-steel welded wire reinforcement: ASTM A 185, fabricated from [as-drawn] [galvanized
and chromate wash treated] steel wire into flat sheets.

Deformed-steel welded wire reinforcement: ASTM A 497, flat sheet.

ARCHITECTURAL PRECAST CONCRETE
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Epoxy-coated-steel welded wire reinforcement: ASTM A 884/A 884M Class A coated, [plain]
[deformed], flat sheet, [Type 1 bendable coating] [Type 2 non-bendable coating].

Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other
devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in
place according to PCI MNL 117.

CONCRETE MATERIALS

Portland cement: ASTM C150, Type | or lll.

1. For surfaces exposed to view in finished structure, use [gray] [and] [white], same
type, brand, and mill source throughout the precast concrete production.

2. Standard gray Portland cement may be used for non-exposed backup concrete.

Supplementary cementitious materials.

1. Fly ash admixture: ASTM C 618, Class C or F with maximum loss on ignition of 3
percent.

2. Metakaolin admixture: ASTM C 618, Class N.

Silica fume admixture: ASTM C 1240 with optional chemical and physical requirement.
4. Ground granulated blast-furnace slag: ASTM C989, Grade 100 or 120.
Normal-weight aggregates: Except as modified by PClI MNL 117, ASTM C 33, with coarse

aggregates complying with Class 5S. Provide and stockpile fine and coarse aggregates for each
type of exposed finish from a single source (pit or quarry) for entire project.

1. Face-mix coarse aggregates: Selected, hard, and durable; free of material that reacts
with cement or causes staining; to match selected finish sample.
a. Gradation: [Uniformly graded] [Gap graded] [To match design reference
sample].
2. Face-mix fine aggregates: Selected, natural or manufactured sand of the same material

as coarse aggregate, unless otherwise approved by Architect.
Backup concrete aggregates: ASTM C33 or C330.

Lightweight aggregates: Except as modified by PCI MNL 117, ASTM C 330 with absorption less
than 11 percent.

Coloring admixture: ASTM C 979, synthetic or natural mineral-oxide pigments or colored water-
reducing admixtures, temperature stable and non-fading.

Water: Potable; free from deleterious material that may affect color stability, setting, or strength
of concrete and complying with chemical limits of PCI MNL 117.

Air-entraining admixture: ASTM C 260, certified by manufacturer to be compatible with other
required admixtures.

Water-reducing admixture: ASTM C 494/C494M, Type A.
Retarding admixture: ASTM C 494/C494M, Type B.
Water-reducing and retarding admixture: ASTM C 494/C494M, Type D.

High-range, water-reducing admixture: ASTM C 494/C494M, Type F.
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High-range, water-reducing and retarding admixture: ASTM C 494/C494M, Type G.
Plasticizing admixture for flowable Concrete: ASTM C 1017/C1017M.

Admixtures containing calcium chloride, or more than 0.15 percent chloride ions or other salts
by weight of admixture are not permitted.

GROUT MATERIALS

Sand-cement grout: Portland cement complying with ASTM C 150, Type I, and clean, natural
sand, ASTM C 144, or ASTM C 404. Mix at ratio of one part cement to 2-1/2 parts sand, by
volume, with minimum water required for placement and hydration.

Nonmetallic, non-shrink grout: Premixed, nonmetallic, non-corrosive, non-staining grout
containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing
and water-reducing agents, complying with ASTM C 1107, Grade A for drypack and Grades B
and C for flowable grout and of a consistency suitable for application within a 30-minute working
time.

Epoxy-resin grout: Two-component mineral-filled epoxy-resin: ASTM C881 of type, grade, and
class to suit requirements.

CONCRETE MIXES

Prepare design mixes to match Architect's sample for each type of concrete required.

1. Limit use of fly ash and granulated blast-furnace slag to 20 percent replacement of
Portland cement by weight; metakaolin and silica fume to 10 percent of portland cement
by weight.

Design mixes may be prepared by a qualified independent testing agency or by qualified
precast plant personnel at architectural precast concrete fabricator’s option.

Limit water-soluble chloride ions to the maximum percentage by weight of cement permitted by
ACI 318 (ACI 318M) or PCI MNL 117 when tested in accordance with ASTM C1218/C1218M.

Normal-weight concrete face and backup mixes: Proportion mixes by either laboratory trial
batch or field test data methods according to ACI 211.1, with materials to be used on project, to
provide normal-weight concrete with the following properties:

1. Compressive strength (28 Days): 5000 psi (34.5 MPa).
2. Maximum water-cementitious materials ratio: 0.45.

Water absorption: 6 percent by weight or 14 percent by volume, tested according to PCl MNL
117.

Lightweight concrete backup mixes: Proportion mixes by either laboratory trial batch or field test
data methods according to ACI 211.2, with materials to be used on Project, to provide
lightweight concrete with the following properties:

1. Compressive strength (28 Days): 5000 psi (34.5 MPa).
2. Unit weight: Calculated equilibrium unit weight of 115 Ib/cu.-foot (1842 kg/cu.m), plus or
minus 3 Ib/cu.-foot (48 kg/cu.m), according to ASTM C 567.

Add air-entraining admixture at manufacturer’s prescribed rate to result in concrete at point of
placement having an air content complying with PCI MNL 117.

ARCHITECTURAL PRECAST CONCRETE
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When included in design mixes, add other admixtures to concrete mixes according to
manufacturer’s written instructions.

MOLD FABRICATION

Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand pressures
due to concrete-placement and vibration operations and temperature changes [ and for
prestressing and detensioning operations]. Coat contact surfaces of molds with release agent
before reinforcement is placed. Avoid contamination of reinforcement and prestressing tendons
by release agent.

1. [Place form liners accurately to provide finished surface texture indicated. Provide solid
backing and supports to maintain stability of liners during placing of concrete. Coat form
liner with form-release agent.]

Maintain molds to provide completed architectural precast concrete units of shapes, lines, and
dimensions indicated, within fabrication tolerances specified.

1. Form joints are not permitted on faces exposed to view in the finished work.
2. Edge and corner treatment: Uniformly [chamfered] [radiused].
FABRICATION

Cast-in anchors, inserts, plates, angles, and other anchorage hardware: Fabricate anchorage
hardware with sufficient anchorage and embedment to comply with design requirements.
Accurately position for attachment of loose hardware and secure in place during precasting
operations. Locate anchorage hardware where it does not affect position of main reinforcement
or concrete placement.

Weld headed studs and deformed bar anchors used for anchorage according to AWS D1.1 and
AWS C5.4, “Recommended Practices for Stud Welding.”

Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels,
cramps, hangers, and other hardware shapes for securing architectural precast concrete units
to supporting and adjacent construction.

Cast-in reglets, slots, holes, and other accessories in architectural precast concrete units as
indicated on contract drawing.

Reinforcement: Comply with recommendations in PClI MNL 117 for fabrication, placing, and
supporting reinforcement.

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or
destroy the bond with concrete. When damage to epoxy coated reinforcing exceeds limits
specified ASTM A775/A775M repair with patching material compatible with coating
material and epoxy coat bar ends after cutting.

2. Accurately position, support, and secure reinforcement against displacement during
concrete- placement and consolidation operations. Completely conceal support devices
to prevent exposure on finished surfaces.

3. Place reinforcing steel and prestressing strand to maintain at least 3/4 -inch (19 mm)
minimum concrete cover. Increase cover requirements for reinforcing steel to 1-1/2
inches (38 mm) when units are exposed to corrosive environment or severe exposure
conditions. Arrange, space, and securely tie bars and bar supports to hold reinforcement
in position while placing concrete. Direct wire tie ends away from finished, exposed
concrete surfaces.

ARCHITECTURAL PRECAST CONCRETE
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4. Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces
at least one full mesh spacing and wire tie laps, where required by design. Offset laps of
adjoining widths to prevent continuous laps in either direction.

Reinforce architectural precast concrete units to resist handling, transportation, and erection
stresses.

Mix concrete according to PCI MNL 117 and requirements in this Section. After concrete
batching, no additional water may be added.

Place face mix to a minimum thickness after consolidation of the greater of 1 inch (25 mm) or
1.5 times the maximum aggregate size, but not less than the minimum reinforcing cover as
indicated on contract drawings.

1. At the fabricator’s option either of the following mix design/casting techniques may be
used:

a. A single design mix throughout the entire thickness of panel.

b. Design mixes for facing and backup; using cement and aggregates for each type
as indicated, for consecutive placement in the mold. Use cement and aggregate
specified for facing mix, use cement and aggregate for backup mix complying with
criteria specified as selected by the fabricator.

Place concrete in a continuous operation to prevent seams or planes of weakness from forming
in precast concrete units. Comply with requirements in PClI MNL 117 for measuring, mixing,
transporting, and placing concrete.

1. Place backup concrete to ensure bond with face mix concrete.

Thoroughly consolidate placed concrete by internal and/or external vibration without dislocating
or damaging reinforcement and built-in items, and minimize pour lines, honeycombing or
entrapped air on surfaces. Use equipment and procedures complying with PCI MNL 117.

1. Place self-consolidating concrete without vibration in accordance with PCI Interim
Guidelines for the Use of Self-Consolidating Concrete.

Comply with ACI 306.1 procedures for cold-weather concrete placement.
Comply with ACI 305R recommendations for hot-weather concrete placement.

Identify pickup points of architectural precast concrete units and orientation in structure with
permanent markings, complying with markings indicated on Shop Drawings. Imprint or
permanently mark casting date on each architectural precast concrete unit on a surface that will
not show in finished structure.

Cure concrete, according to requirements in PClI MNL 117, by moisture retention without heat or
by accelerated heat curing using low-pressure live steam or radiant heat and moisture. Cure
units until the compressive strength is high enough to ensure that stripping does not have an
effect on the performance or appearance of the final product.

Repair damaged architectural precast concrete units to meet acceptability requirements of PCI
MNL 117.

FINISHES

ARCHITECTURAL PRECAST CONCRETE
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Panel faces shall be free of joint marks, grain, and other obvious defects. Corners, including
false joints shall be uniform, straight and sharp. Finish exposed-face surfaces of architectural
precast concrete units to match approved [design reference sample] [sample panels]
[mockups] and as follows:

1. Design reference sample: <Insert description and identify fabricator and code number of
sample.>

2. PCI’s “Architectural Precast Concrete —Color and Texture Selection Guide,” of plate
numbers indicated.

3. As-cast surface finish: Provide surfaces free of excessive air voids, sand streaks, and
honeycombs.

4. Textured-surface finish: Impart by form liners to provide surfaces free of excessive air
voids, sand streaks, and honeycombs, with uniform color and texture.

5. Bush hammer finish: Use power and hand tools to remove matrix and fracture coarse
aggregates.

6. Exposed aggregate finish: Use chemical retarding agents applied to concrete forms and

washing and brushing procedures to expose aggregate and surrounding matrix surfaces
after form removal.

7. Abrasive-blast finish: Use abrasive grit, equipment, application techniques, and cleaning
procedures to expose aggregate and surrounding matrix surfaces.

8. Acid-etched finish: Use acid and hot-water solution, equipment, application techniques,
and cleaning procedures to expose aggregate and surrounding matrix surfaces. Protect
hardware, connections and insulation from acid attack.

9. Honed finish: Use continuous mechanical abrasion with fine grit, followed by filling and
rubbing procedures.

10. Polished finish: Use continuous mechanical abrasion with fine grit, followed by filling and
rubbing procedures.

11.  Sand-embedment finish: Use selected stones placed in a sand bed in bottom of mold,
with sand removed after curing.

Finish exposed [top] [bottom] [back] surfaces of architectural precast concrete units to match
face-surface finish.

Finish unexposed surfaces [top] [bottom] [and back] of architectural precast concrete units by
smooth steel-trowel finish.

Finish unexposed surfaces of architectural precast concrete units by float finish.
SOURCE QUALITY CONTROL

Quality-control testing: Test and inspect precast concrete according to PCI MNL 117
requirements. If using self-consolidating concrete also test and inspect according to PCI Interim
Guidelines for the Use of Self-Consolidating Concrete.

Owner will employ an independent testing agency to verify architectural precast concrete
fabricator’s quality-control and testing methods.

1. Allow Owner’s testing agency access to material storage areas, concrete production
equipment, concrete placement, and curing facilities. Cooperate with Owner’s testing
agency and provide samples of materials and concrete mixes as may be requested for
additional testing and evaluation.

ARCHITECTURAL PRECAST CONCRETE
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Strength of precast concrete units will be considered deficient if units fail to comply with ACI 318
(ACI 318M) requirements for concrete strength.

Testing: If there is evidence that the concrete strength of precast concrete units may be
deficient or may not comply with ACI 318 (ACI 318M) requirements, Precaster will employ an
independent testing agency to obtain, prepare, and test cores drilled from hardened concrete to
determine compressive strength according to ASTM C 42/C42M.

1. A minimum of three representative cores will be taken from units of suspect strength,
from locations directed by Architect.

Cores will be tested in an air-dry condition.

Strength of concrete for each series of 3 cores will be considered satisfactory if the
average compressive strength is equal to at least 85 percent of the 28-day design
compressive strength and no single core is less than 75 percent of the 28-day design
compressive strength.

4. Test results will be made in writing on the same day that tests are performed, with copies
to Architect, Contractor, and precast concrete fabricator. Test reports will include the
following:

a. Project identification name and number.

b Date when tests were performed.

c Name of precast concrete fabricator.

d. Name of concrete testing agency.

e Identification letter, name, and type of precast concrete units or units represented

by core tests; design compressive strength; type of break; compressive strength at
breaks, corrected for length-diameter ratio; and direction of applied load to core in
relation to horizontal plane of concrete as placed.

Patching: If core test results are satisfactory and precast concrete units comply with
requirements, clean and dampen core holes and solidly fill with precast concrete mix that has
no coarse aggregate, and finish to match adjacent precast concrete surfaces.

Defective work: Architectural precast concrete units that do not comply with acceptability
requirements in PCI MNL 117, including concrete strength, manufacturing tolerances, and color
and texture range are unacceptable. Chipped, spalled or cracked units may be repaired, if
repaired units match the visual mock-up. The Architect reserves the right to reject any unit if it
does not match the accepted samples and visual mock-up. Replace unacceptable units with
precast concrete units that comply with requirements.

EXECUTION

PREPARATION

Deliver anchorage devices that are embedded in or attached to the building structural frame or
foundation before start of such work.

Provide locations, setting diagrams, and templates for the proper installation of each anchorage
device.

EXAMINATION

ARCHITECTURAL PRECAST CONCRETE
034500-9



LACCD

3.03

3.04

3.05

Guideline Specification
05.01.2024

Examine supporting structural frame or foundation and conditions for compliance with
requirements for installation tolerances, true and level bearing surfaces, and other conditions
affecting performance

Do not install precast concrete units until supporting cast-in place concrete building structural
framing has attained minimum allowable design compressive strength or supporting steel or
other structure is structurally ready to receive loads from precast.

Correct unsatisfactory conditions before proceeding with installation.

ERECTION

Erect precast concrete level, plumb and square within the specified allowable tolerances.

Provide temporary supports and bracing as required to maintain position, stability, and
alignment of units until permanent connections are completed.

1. Install temporary steel or plastic spacing shims or bearing pads as precast concrete units
are being erected. Tack weld steel shims to each other to prevent shims from separating.

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection
progresses.

3. Remove projecting lifting devices and use sand-cement grout to fill voids within recessed
lifting devices flush with surface of adjacent precast concrete surfaces when recess is
exposed.

4. Unless otherwise shown provide for uniform joint widths of 3/4 inch (19mm)

Connect precast concrete units in position by bolting, welding, grouting, or as otherwise
indicated on approved Erection Drawings. Remove temporary shims, wedges, and spacers as
soon as practical after connecting and/or grouting are completed.

1. Disruption of roof flashing continuity by connections is not permitted; concealment within
roof insulation is acceptable.

Grouting connections: Grout connections where required or indicated. Retain grout in place until
hard enough to support itself. Pack spaces with stiff grout material, tamping until voids are
completely filled. Place grout to finish smooth, level, and plumb with adjacent concrete surfaces.
Promptly remove grout material from exposed surfaces before it affects finishes or hardens.
ERECTION TOLERANCES

Erect architectural precast concrete units level, plumb, square, true, and in alignment without
exceeding the non-cumulative erection tolerances of PClI MNL 117, Appendix .

Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections.

Field welds will be subject to visual inspections and non-destructive testing in accordance with
ASTM E 165 or ASTM E 709.

Testing agency will report test results promptly and in writing to Contractor and Architect.
Repair or remove and replace work that does not comply with specified requirements.

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

REPAIRS
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Repairs will be permitted provided structural adequacy of units and appearance are not
impaired.

Mix patching materials and repair units so cured patches blend with color, texture, and
uniformity of adjacent exposed surfaces and show no apparent line of demarcation between
original and repaired work, when viewed in typical daylight illumination from a distance of 20
feet (6 m).

Prepare and repair damaged galvanized coatings with galvanizing repair paint according to
ASTM A 780.

Wire brush, clean, and paint damaged prime-painted components with same type of shop
primer.

Remove and replace damaged architectural precast concrete units when repairs do not meet
requirements.

CLEANING
Clean all surfaces of precast concrete to be exposed to view, as necessary, prior to shipping.

Clean mortar, plaster, fireproofing, weld slag, and any other deleterious material from concrete
surfaces and adjacent materials immediately.

Clean exposed surfaces of precast concrete units after erection and completion of joint
treatment to remove weld marks, other markings, dirt, and stains.

1. Perform cleaning procedures, if necessary, according to precast concrete fabricator’s
recommendations. Clean soiled precast concrete surfaces with detergent and water,
using stiff fiber brushes and sponges, and rinse with clean water. Protect other work from
staining or damage due to cleaning operations.

2. Do not use cleaning materials or processes that could change the appearance of
exposed concrete finishes or damage adjacent materials.

END OF SECTION
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SECTION 03 54 00

SELF-LEVELING PORTLAND CEMENT BASED UNDERLAYMENT

PART 1 GENERAL
1.01  SECTION INCLUDES

A. Fluid-applied self-leveling floor underlayment.
1.02 REFERENCE STANDARDS

A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50 mm] Cube Specimens) 2021.

B. ASTM C348 - Standard Test Method for Flexural Strength of Hydraulic-Cement Mortars 2021.
1.03 SUBMITTALS

A. Data: Manufacturer Product Data for product proposed for use.

B. Tests: Test results as specified below.

C. Sample panel:

1. Provide, on a floor slab at the job site, a 10-foot square Sample panel of the cementitious
underlayment to demonstrate texture of finish surface and test levelness of finish
assembly.

2. Make such modifications as necessary to achieve a Sample panel satisfactory to the

Architect, or remove and construct additional Sample panel(s).

3. Approved Sample panel may remain in place shall serve as the standard for the same
work on the building.

1.04 QUALITY ASSURANCE

A. Applicator Qualifications: Company specializing in performing the work of this Section.

1. Approved by manufacturer.
1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep dry and protect from direct sun exposure, freezing, and ambient temperature greater than
105 degrees F.

1.06 REGULATORY REQUIREMENTS
A. Conform to applicable code for combustibility or flame spread requirements.
1.07  FIELD CONDITIONS

A. Do not use in exterior applications.

SELF-LEVELING PORTLAND CEMENT BASED UNDERLAYMENT
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B. Do not apply where exposed to prolonged contact with water.
C. Do not install underlayment until floor penetrations and peripheral work are complete.

D. Maintain minimum ambient temperatures of 50 degrees F 24 hours before, during and 72 hours
after installation of underlayment.

E. During the curing process, ventilate spaces to remove excess moisture.

PART 2 PRODUCTS
2.01  MATERIALS

A. Cast Underlayments: General:
1. Comply with applicable code for combustibility or flame spread requirements.
2. Provide certificate of compliance from authority having jurisdiction indicating approval of
underlayment materials in the required fire rated assembly.

B. Cementitious Underlayment: Blended cement mix, that when mixed with water in accordance
with manufacturer's directions will produce self-leveling underlayment with the following
properties:

1. Compressive Strength: Minimum 4000 psi after 28 days, tested per ASTM C109/C109M.
2 Flexural Strength: Minimum 1250 psi after 28 days, tested per ASTM C348.

3. Density: 125 Ib/cu ft, nominal.
4

Thickness: Capable of thicknesses from feather edge to maximum 3-1/2 inch.
C. Primer: Manufacturer's recommended type.

D. Sealer: Manufacturer's proprietary overspray material, formulated to seal cured floor surfaces
to receive subsequent adhered finishes.

E. Entangled net sound mat laminated to a point bonded moisture resistant fabric.
1. Sound Control Mat: ASTM E 84; polymer, random geometric patterned core.
2.02 MIXING
A. Site mix materials in accordance with manufacturer's instructions.

B. Add aggregate, if recommended or required by manufacturer, for areas where thickness will
exceed 1 inch. Mix underlayment and water for at least two minutes before adding aggregate,
and continue mixing to assure that aggregate has been thoroughly coated.

C. Mix to self-leveling consistency without over-watering.

PART 3 EXECUTION
3.01 EXAMINATION/PREPARATION

A. Verify conditions affecting the work of this Section at the site.

SELF-LEVELING PORTLAND CEMENT BASED UNDERLAYMENT
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B. Correct detrimental conditions before proceeding with installation.
3.02 SURFACE PREPARATION
A. Ensure the concrete floor substrate has fully achieved designed compressive strength.
B. Repair subfloor with concrete repair products 24 hours prior to application of floor topping.

C. Fill all non-moving, dry cracks with a low viscosity epoxy immediately prior to application of the
floor topping.

D. Perform surface preparation in accordance with standard ACI recommendations.

E. Perform light, mechanical abrading of the existing substrate to remove all unsound concrete,
contaminates, coatings, and adhesives.

F. Ensure substrate is structurally sound, rigid, dust-free, and free of any contaminants that will
adversely affect the bond of the floor topping. Concrete floors should have fully achieved
designed compressive strength.

G. Determine the moisture content and water vapor transmission rate of the subfloor prior to
application of floor topping.

3.03 APPLICATION

A. Install underlayment in accordance with manufacturer's instructions.
B. Priming:
1. Prime the properly prepared substrate with manufacturer's recommended primer to

ensure maximum adhesion of floor topping.
C. General: Mix and apply underlayment components according to manufacturer's written
instructions.

1. Close areas to traffic during underlayment application and for time period after application
recommended in writing by manufacturer.

2. Coordinate application of components to provide optimum adhesion to substrate and
between coats.

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to
continue through underlayment.
D. Install screeds as recommended by manufacturer and as required to meet tolerance specified
below. Set screeds with a laser level.
1. Set screeds so that the minimum thickness of underlayment will be at least 1/8 inch.

2. Where underlayment covers only a small area, grind, chisel and undercut slab, if
required, so that the minimum thickness will not be less than 1/8 inch.

E. Pump or pour material onto substrate. Do not retemper or add water.
1. Pump, move, and screed while the material is still highly flowable.
2. Be careful not to create cold joints.
3. Wear spiked shoes while working in the wet material to avoid leaving marks.

SELF-LEVELING PORTLAND CEMENT BASED UNDERLAYMENT
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Place to indicated thickness, with top surface level to 1/16 inch in 10 ft.

1. For final thickness over 1-1/2 inches, place underlayment in layers. Allow initial layer to
harden to the point where the material has lost its evaporative moisture. Immediately
prime and begin application of the subsequent layer within 24 hours.

Place after partition installation.

Where additional aggregate has been used in the mix, add a top layer of neat mix (without
aggregate), if needed to level and smooth the surface.

Transition from locations where sound reduction mat is installed to primary floor surface
elevation; use transition strip or other recommended means to create straight and uniform
transitions between carpet and resilient flooring areas where such condition is indicated on
Drawings. Coordinate finished underlayment surface elevations with flooring thicknesses, door
openings, and required clearances.

CURING
Once underlayment starts to set, prohibit foot traffic until final set has been reached.
Air cure in accordance with manufacturer's instructions.

Apply sealer to cured flooring surfaces scheduled to receive adhered and glued-down finishes.

Seal damaged floor surfaces, regardless of scheduled finish, in accordance with manufacturer's
instructions.

FIELD QUALITY CONTROL

An independent testing agency will perform field inspection and testing, as specified in Section
01 4000 - Quality Requirements.

Placed Material: Agency will inspect and test for conformance to specified requirements.

END OF SECTION

SELF-LEVELING PORTLAND CEMENT BASED UNDERLAYMENT
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SECTION 04 21 30
ADHERED THIN BRICK VENEER
PART 1 GENERAL
1.01 SUMMARY
A. Section includes:
1. Thin brick veneer.
2. Skim coat, weather barrier, mortar for brick masonry.
B. Work supplied by other Sections but installed by this Section:
1. Section 07 27 26 for Fluid-Applied Membrane Air Barrier.
2. Section 07 62 00 for Sheet metal flashing.
1.02 PREINSTALLATION MEETING
A. Preinstallation Conference: Conduct conference at Project site.
1.03 SUBMITTALS
A. Product Data: Copies of manufacturer's printed specifications, installation instructions and
general recommendations for all materials specified.
B. Samples:
1. Three samples of each type, shape and size of brick. Include in each set the full range of
exposed color and texture to be expected in the finish Work.
2. Full size Samples of 6-inch long samples of each type concealed flashing and neoprene
pad.
C. Shop drawings:
1. Building elevations where brickwork occurs identifying all brick shapes and sizes. Large

scale isometric Shop Drawings for all brick sizes and shapes other than "standard."

2. Large scale, dimensioned Shop Drawings for flashings identifying materials, gauge(s),
and showing details of fabrication, methods of lapping, joining and fastening, and other
pertinent data. For conditions difficult to illustrate in 2-dimension, furnish isometric
drawings.

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

1. Masonry units:

a. Include data on material properties material test reports substantiating compliance
with requirements.

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

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

ADHERED THIN BRICK VENEER
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d. For Clay Face Brick: Facing brick complying with ASTM C216.

2. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
QUALITY ASSURANCE
Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate

aesthetic effects, and to set quality standards for materials and execution.

1. Build mockups for typical exterior wall in sizes approximately 48 inches long by 72 inches
high by full thickness, including face and accessories.

Include a sealant-filled joint at least 16 inches long in mockup.

Include lower corner of window opening at upper corner of exterior wall mockup.
Make opening approximately 12 inches wide by 16 inches high.

c. Include through-wall flashing installed for a 24-inch length in corner of exterior wall
mockup approximately 16 inches down from top of mockup, with a 12-inch length
of flashing left exposed to view (omit masonry above half of flashing).

d. Include skim coat, air barrier, flashing, and weep holes in exterior masonry-veneer
wall mockup.
2. Where masonry is to match existing, erect mockups adjacent and parallel to existing
surface.
3. Clean one-half of exposed faces of mockups with masonry cleaner as indicated.
4. Protect accepted mockups from the elements with weather-resistant membrane.
5. Approval of mockups is for color, texture, and blending of masonry units; relationship of

mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities
of workmanship.

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

HANDLING

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.

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

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

ADHERED THIN BRICK VENEER
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FIELD CONDITIONS

Protection of Masonry: During construction, cover tops of veneer, 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 48 inches down face of veneer, and hold cover securely in
place.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry. Immediately
remove grout, mortar, and soil that come in contact with 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
TMS 602/ACI 530.1/ASCE 6.

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

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

PART 2 PRODUCTS

2.01

2.02

MANUFACTURERS

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

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

UNIT MASONRY, GENERAL

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

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

ADHERED THIN BRICK VENEER
04 21 30-3



LACCD

2.03

2.04

Guideline Specification
05.01.2024

BRICK

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

1.

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

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

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

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

Clay Face Brick: Facing brick complying with ASTM C216.

1.

6.
7.

Manufacturer:

a. H. C. Muddox Co., basis of design.
b Interstate Brick Co.

c. McNear Brick and Block.

d Coronado Stone Products.

e Or equal.

Grade: SW.

Type: FBX.

Initial Rate of Absorption: Less than 30 g/30 sq. in. per minute when tested according to
ASTM C7.

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

Color: Match two existing sizes and colors on existing building.

Brick Size: Norman and Standard: 1/2-inch thick maximum.

ACCESSORIES

General:

1.
2.

System basis of design: Laticrete North American.

Systems meeting these requirements by the following manufacturers are acceptable
upon approval by Architect.:

a. Custom Builders Products.
b. Ardex.
C. Or equal.

Do not change the source of materials which may affect the appearance of the finished
brickwork after masonry has started.

ADHERED THIN BRICK VENEER
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4. Bricks shall be factory-blended to prevent unbalanced concentrations of colors in the
Work.
5. 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.

Skim coat over CMU: Laticrete Thin Brick Mortar.

Waterproof Flashing Mortar: Laticrete Latapoxy Waterproof Flashing Mortar.
Weather Barrier; See Section 07 27 26.

Thin Set Adhesive: Laticrete MVIS Thin Brick Mortar.

Pointing Mortar: Laticrete MVIS Masonry Pointing Mortar.
1. Color: As selected by Architect form manufacturer’s standard palette of colors.

Water used in mortar and grout: Taken from a supply distributed for domestic purposes and
clean and free of acids, alkalies, or other organic materials at time of mixing.

Sealant materials: As specified in Section 07 92 00.

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

Brick cleaner: Commercially prepared brick cleaning solution with a mild citric, acetic or sulfamic
acid may be used when tests Samples provided by the Contractor are satisfactory to the
Architect; do not use hydrofluoric, hydrochloric (muriatic) and ammonium bifluoride based acids.

PART 3 EXECUTION

3.01

EXAMINATION/PREPARATION
Verify conditions and measurements affecting the work of this Section at site.
Correct detrimental conditions before proceeding with installation.

Confirm that substrate deflection shall not exceed 1/240 with system’s added dead and live
loads to substrate.

Protect adjacent construction with appropriate means from mortar droppings and other effects
of laying of brick masonry units.

Foundations:

1. Verify that the foundation is clean, rough and level. Sandblast the area under the
masonry if the surface contains laitance or other foreign material or is not sufficiently
rough.

2. Verify that foundation elevation is such that the bed joint thickness will be between 1/4-

inch and 3/4-inch. The foundation edge shall be true to line so that the masonry does not
project over more than 1/4-inch.

ADHERED THIN BRICK VENEER
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SHORES AND CENTERING

Design, erect, support, brace and maintain shoring and centering for temporary support of
masonry elements.

Construct true to required finished shape, size and form, well braced and made rigid in all parts
and capable of supporting and sustaining the loads to which they are subjected.

Leave shores and centering in place until masonry can safely carry its own weight and the
added loads of construction.

INSTALLATION-GENERAL

Do not use bricks with chips, cracks, voids, discolorations and other defects which might be
visible or cause staining in the finished Work.

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

Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
Wherever possible, use full size units.

Keep cutting to a minimum.

1. Cut and fit bricks, including work required to accommodate the work of other trades, by
saw cutting to produce straight, sharp edges without spalling or other defects.

When being laid, the brick shall have suction sufficient to hold the mortar and to absorb water
from the mortar and grout. The brick shall be sufficiently damp so that the mortar will remain
plastic enough to permit the brick to be leveled and plumbed immediately after being laid
without destroying bond.

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

TOLERANCES

Dimensions and Locations of Elements:

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

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

3. For location of elements in elevation, do not vary from that indicated by more than plus or
minus 1/4 inch in a story height or 1/2-inch total.
Lines and Levels:

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

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

ADHERED THIN BRICK VENEER
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3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet
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
maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet
maximum.

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

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

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

Joints:

1. Match existing 1/2-inch joints.

2. Do not vary from thickness indicated by more than plus or minus 1/8 inch.
SKIM COAT

Install skim coat in accordance with ASTM C926.

INSTALLATION OF AIR BARRIER

See Section 07 27 26.

LAYING THIN BRICK WALLS:

General:
1. Install in accordance with Thin Set Adhesive Manufacturer’'s recommendations.
2. Layout brickwork in advance for accurate spacing of exposed bond patterns with uniform

joint widths, and to properly locate openings, returns and offsets. Avoid the use of less-
than-half-size units at corners, jambs and wherever possible at other locations.

3. Install flashing at the perimeter of the openings, and weeps at the bottom of the walls and
the perimeter of the openings to prevent the moisture from entering the building and to
transmit the moisture to the outside of the wall. See Section 07 62 00.

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

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

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

ADHERED THIN BRICK VENEER
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7. Tool exposed joints slightly to match existing joints. Cut joints flush for masonry to be
concealed. Rake out mortar where joints will receive sealant. Regardless of jointing
specified, all jointing in masonry exposed to the weather shall be tooled, making solid,
smooth, watertight compact joints.

8. Remove bricks disturbed after laying; clean and relay in fresh mortar. Do not pound
corners at jambs to fit stretcher units which have been set in position. If adjustments are
required, remove bricks, clean off mortar, and reset in fresh mortar.

9. Install flashings where shown as masonry progresses. Form a watertight dam at
concealed ends of flashing above and below openings whenever the flashing is
interrupted. Lap joints 4-inch minimum and seal with sealant.

10. Do not apply more thin bed mortar than can be covered within 10-15 minutes, or while
thin bed mortar is still wet and tacky.

11.  Periodically, remove and check pieces of the thin brick veneer to verify 100% mortar
coverage is being achieved.

12.  Excess thin bed mortar must be cleaned from brick surfaces with a clean, wet cloth or
sponge, while it is still fresh.

13.  Allow the thin brick installation to set for 24 hours at 70° F, prior to pointing.
EXPANSION AND CONTROL JOINTS

Provide control joints in brickwork where indicated on the Drawings and as specified below.
Where brick comes in contact with the bottom of a shelf angle, install a continuous neoprene

strip filler, in compliance with its manufacturer's printed instructions, to clean steel surfaces. Do
not grout this joint but fill with sealant as specified below.

In other control joints, insert preformed joint filler or back-up material in joints at proper depth to
allow the correct cavity depth for the sealant.

1. Make joint widths same as mortar joints.

2. Keep joints open and clean by stuffing with polypropylene rope or other material to
prevent filling with dirt, grout or mortar.

After brick is grouted and completely dry, remove temporary filler material; brush joints clean
and fill with the specified back-up material and sealant as specified in Section 07 92 00.

REPAIRING/POINTING

Remove and replace bricks which are loose, chipped, broken, stained or otherwise damaged, or
if units do not match adjoining units.

Provide new units to match adjoining units and install in fresh mortar or grout, pointed to
eliminate evidence of replacement.

During the tooling of joints, enlarge voids or holes and completely fill with mortar or grout.
CLEANING
In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove

mortar fins and smears before tooling joints.

ADHERED THIN BRICK VENEER
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B. Final Cleaning:

1. Protect adjacent non-masonry surfaces from contact with cleaner by covering them with
liquid strippable masking agent or polyethylene film and waterproof masking tape.

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

3. Clean bricks with specified cleaner using stiff bristle brushes in compliance with the
cleaner manufacturer instructions.

C. Coordinate cleaning with application of clear sealer specified in Section 09 90 00.

END OF SECTION

ADHERED THIN BRICK VENEER
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SECTION 04 22 00

CONCRETE UNIT MASONRY

GENERAL

SUMMARY

Provisions of the General and Supplementary Conditions and Division 01 apply to this
section.

Section Includes:

1.

2.
3.
4.

Concrete masonry units.
Reinforcing steel.
Mortar, grout and grouting.

Bolts, anchors, hardware, metal frames, and other insert items.

Related Sections:

o g kw0 D=

Section 01 42 00: Testing and Inspection.

Section 03 10 00: Concrete Forms and Accessories.
Section 03 20 00: Concrete Reinforcement.

Section 03 30 00: Cast-In-Place Concrete.

Section 05 12 00: Structural Steel.

Section 08 11 00: Steel Doors and Frames.

REFERENCES:

American Society for Testing and Materials International (ASTM):

1.
2.

© ® N o o &

ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units.
ASTM C94 - Standard Specification for Ready-Mixed Concrete.

ASTM C140 - Standard Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units.

ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.

ASTM C150 - Standard Specification for Portland Cement.

ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes.
ASTM C270 - Standard Specification for Mortar for Unit Masonry.

ASTM C404 - Standard Specification for Aggregates for Masonry Grout.

ASTM C426 - Standard Test Method for Linear Drying Shrinkage of Concrete
Masonry Units.

ASTM C476 - Standard Specification for Grout for Masonry.

CONCRETE UNIT MASONRY
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11. ASTM C595 — Standard Specification for Blended Hydraulic Cements

12. ASTM C780 - Standard Test Method for Preconstruction and Construction
Evaluation of Mortars for Plain and Reinforced Unit Masonry.

13.  ASTM C1019 - Standard Test Method for Sampling and Testing Grout.

14. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms.

15.  ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength.

Masonry Standards Joint Committee (MSJC):

1. ACI 530.1/ASCE6/TMS602 — Specification for Masonry Structures.

2. ACI 530/ASCE5/TMS402 — Building Code Requirements for Masonry Structures.

SUBMITTALS

Mix Design: Submit grout and mortar mix designs. Mix designs shall be signed and sealed
by a Civil or Structural Engineer registered in the State of California.

Product Data: Submit manufacturer's Product Data for assembly components, materials,
and accessories. Submit certificates and data assuring that the proposed materials meet
the specified ASTM standards.

Samples: Submit Samples for each type of required masonry unit, including reinforcement
and accessories.

Shop Drawings: Indicate wall reinforcement, splice locations and bending diagrams.

Admixtures: Additives and admixtures to mortar and grout shall not be used unless
approved by the enforcing agency. Submit product data for any proposed admixture.

LEED Documentation: Submit the following documentation

1. Specific product name, make, model, and manufacturer
2. Material Cost
3. Environmental Product Declaration (EPD) report:
a. Product-specific declaration: Manufacturer’s Life Cycle Assessment

conforming to ISO 14044
b. Product Specific Type Ill EPD with third-party Type llI certification

4, Post-Consumer Recycled Content: Cutsheets, product literature or letter from the
manufacturer indicating the percentage by weight of post-consumer (post-industrial)
recycled content.

5. Extracted, Manufactured, and Purchased locally. Provide cutsheets, product
literature or letter from the manufacturer indicating the location of extraction,
manufacturing, and purchasing and distance from the project site.

6. Health Product Declaration (HPD) with full disclosure of known hazards down to
1000ppm.

REGULATORY REQUIREMENTS

Perform the Work in accordance with CBC, Chapter 21A.

CONCRETE UNIT MASONRY
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Comply with requirements of ACI 530.1.
QUALITY ASSURANCE

Comply with the requirements of Specification Section 01420, CBC Chapter 21A, and ACI
530 and 530.1.

Concrete Masonry Units:

1. Notify the testing laboratory a minimum of 45 days in advance of installing concrete
unit masonry, to allow for preconstruction testing of the units.

a. Units will be sampled and tested in accordance with ASTM C140 for
compressive strength, absorption and moisture content.

b. Units will be sampled and tested in accordance with ASTM C426 for linear
drying shrinkage.

2. The material testing laboratory shall receive concrete masonry unit specimens for
testing from masonry unit manufacturer. Number of specimens shall be as indicated
in referenced ASTM standard tests. Testing laboratory will perform and send test
results to the Architect and IOR.

Cement: Submit certification from the cement manufacturer that the cement proposed for
use on the project has been manufactured in accordance with ASTM C150 or ASTM C595.
Certification shall include test results made on cement samples during production.

Mortar and Grout Tests: At the beginning of all masonry work, mortar and grout will be
tested in accordance with CBC Section 2105A.5.

1. Mortar: Shall conform to ASTM C270 and to the property specifications of CBC
Table 2103A.8(2) for Type S mortar.

a. Provide qualifications of mortar as meeting ASTM C270 at the beginning of
the job and whenever mix design is changed.

b. Mortars will be evaluated during preconstruction, sampled and tested during
construction for proportioning and compressive strength in accordance to
ASTM C780 and ASTM C1586.

C. Tested mortar strength shall meet or exceed 900 psi at 7 days and 1,800 psi
at 28 days.

2. Grout: Shall conform to ASTM C476, and will be sampled and tested in accordance
with ASTM C404 and ASTM C1019. Compressive strength shall equal or exceed
specified compressive strength (fm) at 28 days, but not less than 2,000 psi.

a. Ready-Mix Grout: Grout manufacturer shall furnish batch ticket information in
accordance to ASTM C94.

Masonry Core Testing: Core testing will be performed in accordance with CBC, Section
2105A.4. Masonry removed by coring operations shall be replaced to match adjoining
work.

Inspection During Installation: A special inspector will continuously observe the installation
of reinforced masonry. The IOR shall be responsible for monitoring the work of the special
inspector and testing laboratories to ensure that the testing program is satisfactorily
completed.

The Owner will be responsible for the costs of original tests and inspection.

CONCRETE UNIT MASONRY
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DELIVERY, STORAGE AND HANDLING

Store units above grade on level platforms or pallets to allow air circulation under stacked
units, in a dry location.

Store cementitious materials and aggregates in such a manner as to prevent deterioration
or intrusion of foreign matter or moisture.

Handle units on pallets or flat bed barrows. Free discharge from conveyor units or
transportation in mortar trays is not permitted.

Cover and protect against wetting before installation.

PRODUCTS

MATERIALS

Concrete Unit Masonry: Modular medium weight conforming to ASTM C90, grade N-1,
hollow load-bearing concrete unit masonry. Minimum compressive strength of units shall
be per structural drawings.

1. Provide blocks by Orco, Angelus Block, or equal.
2. Provide open-end units at walls to be grouted.
3. Provide closed-end units at walls and at openings where ends will be exposed in

finish Work; provide bond beam blocks where horizontal reinforcement is indicated.
Provide special shapes and accessory units at locations indicated on Drawings.
Provide units in colors and textures as indicated in the drawings.

Masonry unit shall have been cured for a minimum of 28 days. Masonry unit shall
have maximum liner shrinkage of 0.06 percent from saturated to oven dry.

Cement: ASTM C150, Type Il or ASTM C595 Type IL, from one source.
Hydrated Lime: ASTM C207, Type S.
Aggregates: ASTM C144 for mortar and ASTM C404 for grout.

Mortar: ASTM C270, Type S, conforming to the property specifications of CBC Table
2103A.8(2). Provide mortar color as indicated in the drawings.

Grout: ASTM C476. Ready-mixed grout shall be manufactured and delivered to the
jobsite in accordance to ASTM C94.

Admixture for Grout: Grout Aid Type 2, as manufactured by Sika Chemical Corp., or equal.
Water: Clean, potable, free from substances deleterious to mortar, grout or reinforcement.

Reinforcing Steel: Provide and install reinforcing steel in accordance with Specification
Section 03 20 00, Concrete Reinforcement.

Cleaning Materials: Sure Klean No. 600 detergent by ProSoCo or equal.

CONCRETE UNIT MASONRY
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Miscellaneous Materials: As required to complete the Work.

Anchor Bolts: Shall be hex headed bolts conforming to ASTM A307 Grade A with the
dimensions of the hex head conforming to ANSI/ASME B18.2.1, unless noted otherwise on
structural drawings.

EXECUTION

EXAMINATION

Discard units with cracks or other defects not complying with requirements of ASTM C 90.
CONSTRUCTION

Construct per applicable provisions of CBC and ACI 530.1.

Conform to ACI 530.1 for hot and cold weather masonry construction.

MORTAR AND GROUT MIXING

Mortar: Shall provide a minimum strength of 1800 psi. Dry, loose volumes. Mix
proportions will be verified by material testing laboratory.

Grout: Shall provide a minimum strength of 2,000 psi or as indicated in the drawings,
whichever is higher. Grout space requirements for coarse and fine grouts shall be per
Table 7 of ACI 530.1. Add Sika Chemical Corp. Grout Aid or equal per manufacturer’s
instructions.

Measurements: Proportion by accurate volume measurements. Measure in calibrated
devices that can be checked at any time.

1. Add water for workable consistency.

2. Shovel measurements are not permitted.

Mixing: Mix in accordance to ACI 530.1.

1. Mortar: Place sand, cement, and water in mechanically operated mixer in that order,
while mixer is running; mix for 3 minutes, add lime, and admixture (for grout), and
continue mixing until a uniform mass is provided, but in no case less than 10
minutes. Measurement of ingredients shall be by volume. Mix dry ingredients with a
sufficient amount of water to provide a workable mix. Batches of less than one sack
of cement, and fractional sack batches are not permitted.

2. Factory Blended Mortar: Mix in accordance with manufacturer’'s recommendations.
Grout: Add sufficient water for a workable mix that will flow into all voids of the
masonry without separation or segregation. Grout slump shall be between 8 and 11
inches.

Re-tempering Time Limit: Use mortar within one hour after mixing. Discard any mortar that
has been mixed longer or that has begun to set. If necessary re-temper within this time
limit, by replacing only water lost due to evaporation and by thoroughly remixing.

INSTALLATION OF MASONRY UNITS

CONCRETE UNIT MASONRY
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Workmanship: Install masonry plumb and true to line with straight level joints of uniform
thickness. Comply with ACI 530.1 tolerances. Maintain masonry clean during and after
installation.

1. Lay-out and incorporate embedded hardware items.
2. Assist other trades with built-in items, which require cutting and fitting of masonry.
3. Cut block units with a diamond saw or carborundum wheel. Trowel or chisel cutting

is not permitted.

4, Keep cavities clear of droppings and debris. Remove droppings prior to grouting.

Reinforcing Steel: Install as indicated on Drawings. Except as otherwise indicated, install
reinforcement in accordance with standards of Concrete Reinforcing Steel Institute and to
requirements specified in Specification Section 03 20 00, Concrete Reinforcement. Do not
splice vertical reinforcement except where indicated on the Drawings.

Shoring: Provide temporary shoring for lintels with sufficient strength to carry load without
deflecting. Remove temporary shoring 28 days after masonry has been installed.

Block Installation: Clean dirt and dust from surfaces before installation. Do not wet
masonry units.

1. Foundation preparation: Sandblast tops of concrete starting surfaces, wash-off by
high pressure water jet, and slurry coat surfaces with neat cement grout for bond to
masonry.

2. Install masonry with mortar to required joint thickness. Install blocks with 3/8-inch

mortar bed on entire horizontal surface. Fill head joints solid, install tightly to
adjoining units. Provide 3/8-inch joint thickness.

a. Hold racking to a minimum.
b. No toothing is permitted.

C. If it becomes necessary to move a unit after it has been installed, remove the
unit, discard the mortar, and install the unit in fresh mortar.

Anchor Bolts: Provide one-inch minimum grout space between bolts and masonry.
Bond: Install units in stacked bond.

Finish Joint Treatment: Unless otherwise indicated, cut both interior and exterior
joints flush, and tool slightly concave to a dense, uniform surface.

6. Grouting: Unless noted otherwise on Drawings, completely fill cells with grout.

Steel Door Frames:

1. Locate door frames accurately, install plumb, "Ram-set" or "Rawlplug" to floor
surface and brace in position before start of masonry installation.
a. Frames are specified to be furnished with adjustable anchors.
b. Fill interior of frames solid with mortar or grout as walls are constructed.
2. Provide temporary wood spreaders from jamb to jamb and from head to floor to

ensure that jambs do not bow-in, distort from a straight line, or deflect from
superimposed loads during construction.

GROUTING

CONCRETE UNIT MASONRY
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Prior to grouting all cells shall be cleaned so that all spaces to be filled with grout do not
contain mortar projections greater than 1/4 inch, loose mortar or foreign material.

Grout materials and water contents shall be controlled to provide adequate fluidity for
placement without segregation of the constituents, and shall be mixed thoroughly.
Reinforcement shall be properly positioned and solidly embedded in the grout.

The grouting of any section of wall shall be completed in one day with no interruptions
greater than one hour.

Between grout pours, a horizontal control joint shall be formed by stopping all wythes at the
same elevation and with the grout stopping at 1-1/2 inches below a mortar joint, except at
the top of the wall. Where bond beams occur, the grout pour shall be stopped a minimum
of 1/2 inch below the top of the masonry.

LOW-LIFT GROUTING FOR HOLLOW MASONRY UNITS

Grouting shall meet the requirements of CBC Section 2104A.6.1.1.2.

After mortar joints have set, cells are cleaned of mortar and debris, and reinforcement is
installed and inspected, grout cells in 4 feet maximum lifts. Horizontal and vertical

reinforcement shall be held in place by suitable devices.

Grout may be installed by pump, tremie or bucket, using hoppers to avoid spilling on
exposed surfaces.

All grout shall be consolidated with a mechanical vibrator after placing so as to completely
fill all voids and to consolidate the grout. Grouted walls shall be solid and without voids

Units shall be laid a maximum of 4 feet before grouting, and all over-hanging mortar and
mortar droppings shall be removed. Grouting shall follow each 4 feet of construction laid
and shall be consolidated so as to completely fill all voids and embed all reinforcing steel.
Stop grout pours 1-1/2 inches below top of each lift. When grouting is stopped for 1 hour
or longer, horizontal construction joints shall be formed by stopping the pour of grout not
less than %z inch or more than 2 inches below the top of the uppermost unit grouted.
Horizontal steel shall be fully embedded in grout in an uninterrupted pour.

Place an initial 2 feet high lift around, thoroughly compact, then place balance of each lift,
compacting again through total lift, with hardwood spading sticks or pencil vibrators.

Remove and discard spilled grout from upper units before grout can harden.

Bracing: Adequately brace walls against wind and other forces during and after
construction.

Re-puddle top of grout after initial set.

Placement of reinforcement/bolts/embeds shall conform to CBC section 2104A.6.2.

HIGH-LIFT GROUTING OPTION FOR HOLLOW MASONRY UNITS

Grouting shall meet the requirements of CBC Section 2104A.6.1.1.3 and DSA IR 21-2.

CONCRETE UNIT MASONRY
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High-lift grouting shall apply only to cell sizes available with 8 inch and wider block units.
This method is limited to conditions where openings, block pattern arrangements, special
reinforcing steel, or embedded structural steel details do not prevent the free flow of grout
or inhibit the use of mechanical vibration.

Provide bond beam units, inverted for start course, and omit alternate blocks or cut
openings in alternate face shell on bottom course for cleanouts. Use of open-end concrete
masonry units is preferred wherever possible and is required at stacked bond conditions.
Cleanout openings shall be provided in every reinforced cell at the bottom of each pour of
grout. Alternatively, if the course at the bottom of the pour is constructed entirely of
inverted open-end bond beam units, cleanout openings need only be provided in every
reinforced cell at the bottom of each pour of grout. Cleanouts shall be sealed before
grouting.

Remove projecting mortar fins. Wash out every cell thoroughly using a water jet, which
has sufficient force to remove mortar from the interior of the cells, and from reinforcing
steel. The foundation or other horizontal construction joints shall be cleaned of all loose
material and mortar droppings before each pour.

Plug each cleanout by setting a face shell in mortar into opening and securely bracing it in
place to prevent displacement. If masonry is not exposed in finish Work, cleanouts may be
formed.

Grouting:

1. Grout masonry cells solid, free from voids, to top of wall in lifts not exceeding 4 feet
in height. Horizontal intermediate construction joints are not permitted.

2. Do not install grout until masonry has set a minimum of 3 days in warm weather (50
degrees to 85 degrees F.) or 5 days in cool, damp weather (35 degrees to 50
degrees F.).

3. Pump grout into grout cell space as rapidly as practical. Discard grout not in place

within one hour after water was first added to batch.

4. Install grout with maximum slump without segregation. Place in a continuous pour, in
maximum lifts of 4 feet, with approximately 30 to 60 minutes elapsed time between
any 2 successive lifts under normal weather conditions. An approved admixture that
reduces early water loss and produces an expansive action shall be used in the
grout.

5. Grout shall be consolidated in accordance with CBC section 2104A.6.2.
An approved admixture that reduces early water loss and produces and expansive
action shall be used in the grout.

Consolidating:

1. Consolidate and reconsolidate grout using 3/4 inch lightweight flexible cable
vibrators.

2. First consolidation shall be performed to bottom of lift immediately after placement,
and in case of subsequent lifts, through previously placed lift.

3. Top lift shall be reconsolidated no sooner than 30 minutes after grout has been
installed.

4, Vibrating of reinforcing steel is not permitted.

CONCRETE UNIT MASONRY
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Bracing: Adequately brace walls against wind and other forces during and after
construction.

Placement of reinforcement/bolts/embeds shall conform to CBC section 2104A.6.2.

Wall Ties: When stacked bond is used, or when adequate cross webs between face shells
are not provided, heavy gage wire embedded in the horizontal mortar joints should be
provided across continuous vertical joints or between face shells to prevent blowouts.
External ties or braces may also be used for this purpose.

Inspections and Testing: All masonry work is required to be continuously inspected during
laying and grouting by an inspector specially approved for that purpose by DSA. Core
tests shall be performed in accordance with DSA IR 21-2.

CURING

Remove efflorescence, stains, debris, excess grout, and foreign matter.

During curing, or for any other purpose, do not saturate masonry with water.

For low-humidity conditions, dampen the wall surface with a very light fog spray
continuously for 3 days to cure mortar in joints.

PARGE COAT
Apply parge coat to the earth side of surfaces that are to receive waterproofing.

A cement and sand mix (1:3.5 by volume) or Type S mortar may be used for the parge
coat.

Parging should be applied to damp (not saturated) concrete masonry in two 1/4 inch thick
layers. The first coat should be roughened when partially set, hardened for 24 hours, and
then moistened before second coat is applied. The second coat should be trowelled to a
smooth, dense surface.

The parge coat should be beveled at the top to form a wash, and thickened at the bottom
to form a cove between the base of the wall and the top of footing.

CLEANING

At completion of masonry Work, remove misplaced mortar, grout or other foreign
substances, and clean surfaces which will be exposed in finish Work with specified
cleaner, or with clean water and stiff fiber brushes.

Remove rubbish, debris, and waste materials and legally dispose of off the Project site.
PROTECTION

Protect the Work of this section until Substantial Completion.

END OF SECTION

CONCRETE UNIT MASONRY
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SECTION 04 90 00

MASONRY CLEANING

PART 1 GENERAL

1.01

A

1.02

1.03

1.04

1.05

1.06

RELATED DOCUMENTS

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

SUMMARY

Section includes cleaning the following:

1. Unit masonry surfaces.
2. Stone surfaces.
ALLOWANCES

Allowances for cleaning masonry are specified in Section 01 21 00 "Allowances."
DEFINITIONS

Very Low-Pressure Spray: Under [100 psi] <Insert value>.

Low-Pressure Spray: [100 to 400 psi; 4 to 6 gpm] <Insert range of values>.
Medium-Pressure Spray: [400 to 800 psi; 4 to 6 gpm] <Insert range of values>.
High-Pressure Spray: [800 to 1200 psi; 4 to 6 gpm] <Insert range of values>.
PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

1. Review methods and procedures related to cleaning masonry including, but not limited to,
the following:
a. Verify masonry-cleaning equipment and facilities needed to make progress and avoid
delays.
b. Materials, material application, and sequencing.
C. Cleaning program.

Coordination with building occupants.
SEQUENCING AND SCHEDULING

Work Sequence: Perform masonry-cleaning work in the following sequence:
1. Remove plant growth.

2. Inspect for open mortar joints. Where repairs are required, delay further cleaning work until
after repairs are completed, cured, and dried to prevent the intrusion of water and other
cleaning materials into the wall.

MASONRY CLEANING
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Remove paint.

Clean masonry surfaces.

Where water repellents are to be used on or near masonry, delay application of these
chemicals until after cleaning.

As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in masonry
units according to masonry repair Sections. Patch holes in mortar joints according to masonry
repointing Sections.

ACTION SUBMITTALS

Product Data: For each type of product.
1. Include material descriptions and application instructions.

2. Include test data substantiating that products comply with requirements.
INFORMATIONAL SUBMITTALS

Qualification Data: For paint-remover manufacturer and chemical-cleaner manufacturer.
Preconstruction Test Reports: For cleaning materials and methods.

Cleaning program.

QUALITY ASSURANCE

Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing masonry
cleaners that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site inspection
[, preconstruction product testing,] and on-site assistance.

Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry
cleaners that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site inspection
[, preconstruction product testing,] and on-site assistance.

Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail,
including materials, methods, and equipment to be used; protection of surrounding materials; and
control of runoff during operations. Include provisions for supervising worker performance and
preventing damage.

1. If materials and methods other than those indicated are proposed for any phase of cleaning
work, add a written description of such materials and methods, including evidence of
successful use on comparable projects and demonstrations to show their effectiveness for
this Project.

Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and
to set quality standards for materials and execution.

1. Cleaning: Clean an area [approximately 25 sq. ft.] [as indicated] <Insert dimension> for
each type of masonry and surface condition.

a. Test cleaners and methods on samples of adjacent materials for possible adverse
reactions. Do not test cleaners and methods known to have deleterious effect.

b. Allow a waiting period of not less than seven days after completion of sample cleaning
to permit a study of sample panels for negative reactions.

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

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage one or more chemical-cleaner [ and paint-remover]
manufacturers to perform preconstruction testing on masonry surfaces.

1. Use test areas as indicated and representative of proposed materials and existing
construction.
2. Propose changes to materials and methods to suit Project.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit masonry-cleaning work to be performed according to product manufacturers'
written instructions and specified requirements.

Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to
remain so for at least seven days after completion of cleaning.

PRODUCTS

PAINT REMOVERS

Alkaline Paste Paint Remover: Manufacturer's standard alkaline paste or gel formulation, for
removing paint from masonry; containing no methylene chloride.

Covered or Skin-Forming Alkaline Paint Remover: Manufacturer's standard covered or skin-
forming, alkaline paste or gel formulation, for removing paint from masonry; containing no
methylene chloride.

Solvent-Type Paste Paint Remover: Manufacturer's standard water-rinsable, solvent-type paste or
gel formulation, for removing paint from masonry.

Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-rinsable,
solvent-type paste, gel, or foamed emulsion formulation, for removing paint from masonry;
containing no methanol or methylene chloride.

Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, water-
rinsable, solvent-type paste or gel formulation, for removing paint coatings from masonry;
containing no methanol or methylene chloride.

CLEANING MATERIALS

Water: Potable.

Hot Water: Water heated to a temperature of 140 to 160 deg F.

Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups of tetrasodium pyrophosphate

(TSPP), 1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. of solution
required.

MASONRY CLEANING
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Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups of tetrasodium
pyrophosphate (TSPP), 5 quarts of 5 percent sodium hypochlorite (bleach), and 15 quarts of hot
water for every 5 gal. of solution required.

Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that
contains detergents with chelating agents and is specifically formulated for cleaning masonry
surfaces.

Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for
removing mold, mildew, and other organic soiling from ordinary building materials, including
polished stone, brick, aluminum, plastics, and wood.

Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner containing no muriatic (hydrochloric),
hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches.

Acidic Cleaner: Manufacturer's standard acidic masonry cleaner composed of hydrofluoric acid or
ammonium bifluoride blended with other acids, detergents, wetting agents, and inhibitors.

One-Part Limestone Acidic Cleaner: Manufacturer's standard one-part acidic formulation for
cleaning limestone.

Two-Part Chemical Cleaner: Manufacturer's standard system consisting of potassium- or sodium-
hydroxide-based, alkaline prewash cleaner and acidic afterwash cleaner that does not contain
hydrofluoric acid.

ACCESSORY MATERIALS

Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking
material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging
effects of acidic and alkaline masonry cleaners.

CHEMICAL CLEANING SOLUTIONS

Dilute chemical cleaners with water to produce solutions not exceeding concentration
recommended in writing by chemical-cleaner manufacturer.

Acidic Cleaner Solution for [Nonglazed Masonry] [and] [Unpolished Stone]: Dilute acidic cleaner
with water to produce hydrofluoric acid content of 3 percent or less, but not greater than that
recommended in writing by chemical-cleaner manufacturer.

1. Stones: Use only on unpolished granite, unpolished dolomite marble, and siliceous
sandstone.

Acidic Cleaner for [Glazed Masonry] [and] [Polished Stone]: Dilute acidic cleaner with water to
concentration demonstrated by testing that does not etch or otherwise damage glazed or polished
surface, but not greater than that recommended in writing by chemical-cleaner manufacturer.

1. Stones: Use only on polished granite and polished dolomite marble.

EXECUTION

MASONRY-CLEANING SPECIALIST

Masonry-Cleaning Specialist Firms: Subject to compliance with requirements, [provide masonry
cleaning by one of the following] [firms that may provide masonry cleaning include, but are not
limited to, the following]:

MASONRY CLEANING
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1. <Insert, in separate subparagraphs, names of masonry-cleaning specialist firms>.
PROTECTION

Comply with each manufacturer's written instructions for protecting building and other surfaces
against damage from exposure to its products. Prevent paint removers and chemical cleaning
solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other
surfaces that could be harmed by such contact.

1. Cover adjacent surfaces with materials that are proven to resist paint removers and chemical
cleaners used unless products being used will not damage adjacent surfaces. Use protective
materials that are waterproof and UV resistant. Apply masking agents according to
manufacturer's written instructions. Do not apply liquid strippable masking agent to painted
or porous surfaces. When no longer needed, promptly remove masking to prevent adhesive
staining.

2. Do not apply chemical solutions during winds of enough force to spread them to unprotected
surfaces.

Neutralize alkaline and acid wastes before disposal.

4. Dispose of runoff from operations by legal means and in a manner that prevents soil erosion,
undermining of paving and foundations, damage to landscaping, and water penetration into
building interiors.

Remove [ gutters and] downspouts and associated hardware adjacent to immediate work area and
store during masonry cleaning. Reinstall when masonry cleaning is complete.

1. Provide temporary rain drainage during work to direct water away from building.
CLEANING MASONRY, GENERAL

Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed
from [20 feet] [50 feet] <Insert distance> away by Architect.

Proceed with cleaning in an orderly manner; work from [bottom to top] [top to bottom] of each
scaffold width and from one end of each elevation to the other. Ensure that dirty residues and rinse
water do not wash over dry, cleaned surfaces.

Use only those cleaning methods indicated for each masonry material and location.

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being
used.
2. Spray Equipment: Use spray equipment that provides controlled application at volume and

pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning
methods do not damage surfaces, including joints.

a. Equip units with pressure gages.

b. For chemical-cleaner spray application, use low-pressure tank or chemical pump
suitable for chemical cleaner indicated, equipped with nozzle having a cone-shaped
spray.

C. For water-spray application, use fan-shaped spray that disperses water at an angle of
25 to 50 degrees.

d. For high-pressure water-spray application, use fan-shaped spray that disperses water

at an angle of at least 40 degrees.

e. For heated water-spray application, use equipment capable of maintaining
temperature between 140 and 160 deg F at flow rates indicated.
f. For steam application, use steam generator capable of delivering live steam at nozzle.

MASONRY CLEANING
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Perform each cleaning method indicated in a manner that results in uniform coverage of all
surfaces, including corners, moldings, and interstices, and that produces an even effect without
streaking or damaging masonry surfaces. Keep wall wet below area being cleaned to prevent
streaking from runoff.

Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that
are noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph,
so that cleaned surfaces blend smoothly into surrounding areas.

Water Application Methods:

1. Water-Soak Application: Soak masonry surfaces by applying water continuously and
uniformly to limited area for time indicated. Apply water at low pressures and low volumes in
multiple fine sprays using perforated hoses or multiple spray nozzles. Erect a protective
enclosure constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 6 inches
from masonry surface and apply water in horizontal back-and-forth sweeping motion,
overlapping previous strokes to produce uniform coverage.

Steam Cleaning: Apply steam to masonry surfaces at the very low pressures indicated for each
type of masonry. Hold nozzle at least 6 inches from masonry surface and apply steam in horizontal
back-and-forth sweeping motion, overlapping previous strokes to produce uniform coverage.

Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces according to
chemical-cleaner manufacturer's written instructions; use brush [ or spray] application. [ Do not
spray apply at pressures exceeding 50 psi.] Do not allow chemicals to remain on surface for
periods longer than those indicated or recommended in writing by manufacturer.

Rinse off chemical residue and soil by working upward from bottom to top of each treated area at
each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of
cleaned area to determine that chemical cleaner is completely removed.

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7
and 7.5.

After cleaning is complete, remove protection no longer required. Remove tape and adhesive
marks.

PRELIMINARY CLEANING

Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from masonry
surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and allowing
remaining growth to dry as long as possible before removal. Remove loose soil and plant debris
from open joints to whatever depth they occur.

Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are
resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, and
tar.

1. Carefully remove heavy accumulations of rigid materials from masonry surface with sharp
chisel. Do not scratch or chip masonry surface.

2. Remove paint and calking with [alkaline paint remover] <Insert requirement>.
a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.
3. Remove asphalt and tar with [solvent-type paste paint remover] <Insert requirement>.

a. Comply with requirements in "Paint Removal" Article.

MASONRY CLEANING
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b. Apply paint remover only to asphalt and tar by brush without prewetting.
C. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

PAINT REMOVAL <INSERT DRAWING DESIGNATION>

Paint-Remover Application, General: Apply paint removers according to paint-remover
manufacturer's written instructions. Do not allow paint removers to remain on surface for periods
longer than those indicated or recommended in writing by manufacturer.

Paint Removal with Alkaline Paste Paint Remover:

1.

Remove loose and peeling paint using [low] [medium] [high]-pressure water spray,
scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.

Apply paint remover to dry, painted surface with brushes.

Allow paint remover to remain on surface for period recommended in writing by
manufacturer or as determined by preconstruction testing.

Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
chemicals and paint residue.

Repeat process if necessary to remove all paint.

Apply acidic cleaner or manufacturer's recommended afterwash to surface, while surface is
still wet, using low-pressure spray equipment or soft-fiber brush. Let cleaner or afterwash
remain on surface as a neutralizing agent for period recommended in writing by chemical-
cleaner or afterwash manufacturer.

Rinse with cold water applied by [low] [medium] [high]-pressure spray to remove
chemicals and soil.

Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:

1.

Remove loose and peeling paint using [low] [medium] [high]-pressure water spray,
scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.

Apply paint remover to dry, painted surface with trowel, spatula, or as recommended in
writing by manufacturer.

Apply cover according to manufacturer's written instructions.

Allow paint remover to remain on surface for period recommended in writing by
manufacturer or as determined by preconstruction testing.

Scrape off paint and remover.

Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
chemicals and paint residue.

Apply acidic cleaner or manufacturer's recommended afterwash to surface, while surface is
still wet, using low-pressure spray equipment or soft-fiber brush. Let cleaner or afterwash
remain on surface as a neutralizing agent for period recommended in writing by chemical-
cleaner or afterwash manufacturer.

Rinse with cold water applied by [low] [medium] [high]-pressure spray to remove
chemicals and sail.

For spots of remaining paint, apply alkaline paste paint remover, according to "Paint
Removal with Alkaline Paste Paint Remover" Paragraph.

Paint Removal with Solvent-Type Paste Paint Remover:

MASONRY CLEANING
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Remove loose and peeling paint using [low] [medium] [high]-pressure water spray,
scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.

Apply thick coating of paint remover to painted surface with natural-fiber cleaning brush,
deep-nap roller, or large paint brush. Apply in one or two coats according to manufacturer's
written instructions.

Allow paint remover to remain on surface for period recommended in writing by
manufacturer or as determined by preconstruction testing.

Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
chemicals and paint residue.

Paint Removal with Covered, Solvent-Type Paste Paint Remover:

1.

Remove loose and peeling paint using [low] [medium] [high]-pressure water spray,
scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.

Apply paint remover to dry, painted surface with trowel, spatula, or as recommended in
writing by manufacturer.

Apply cover according to manufacturer's written instructions.

Allow paint remover to remain on surface for period recommended in writing by
manufacturer or as determined by preconstruction testing.

Scrape off paint and remover.

Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
chemicals and paint residue.

CLEANING MASONRY <INSERT DRAWING DESIGNATION>

Cold-Water Soak:

1.
2.

Apply cold water by intermittent spraying to keep surface moist.

Use perforated hoses or other means that apply a fine water mist to entire surface being
cleaned.

Apply water in cycles of [five minutes] <Insert time> on and [20 minutes] <Insert time> off.

Continue spraying [until surface encrustation has softened enough to permit its removal by
water wash, as indicated by cleaning tests] [for 72 hours] <Insert requirement>.

Remove soil and softened surface encrustation from surface with cold water applied by low-
pressure spray.

Cold-Water Wash: Use cold water applied by [low] [medium] [high]-pressure spray.

Hot-Water Wash: Use hot water applied by [low] [medium] [high]-pressure spray.

Steam Cleaning: Apply steam at very low pressures not exceeding [30 psi] [80 psi] <Insert
value>. Remove dirt softened by steam with wood scrapers, stiff-nylon or -fiber brushes, or cold-
water wash, as indicated by cleaning tests.

Detergent Cleaning:

1.
2.

Wet surface with [cold] [hot] water applied by low-pressure spray.

Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly
dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar
joints and crevices. Dip brush in solution often to ensure that adequate fresh detergent is
used and that surface remains wet.

MASONRY CLEANING
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Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
detergent solution and soil.

Repeat cleaning procedure above where required to produce cleaning effect established by
mockup.

F. Mold, Mildew, and Algae Removal:

Wet surface with [cold] [hot] water applied by low-pressure spray.
Apply mold, mildew, and algae remover by brush [ or low-pressure spray].

Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly
dislodged and can be removed by rinsing. Use small brushes for mortar joints and crevices.
Dip brush in mold, mildew, and algae remover often to ensure that adequate fresh cleaner is
used and that surface remains wet.

Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
mold, mildew, and algae remover and soil.

Repeat cleaning procedure above where required to produce cleaning effect established by
mockup.

Nonacidic Gel Chemical Cleaning:
1.
2.

Wet surface with [cold] [hot] water applied by low-pressure spray.

Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply
quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and
dwell time is uniform throughout area being cleaned.

Let cleaner remain on surface for period [recommended in writing by chemical-cleaner
manufacturer] [established by mockup] <Insert requirement>.

Remove bulk of gel cleaner.

Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
chemicals and sail.

Repeat cleaning procedure above where required to produce cleaning effect established by
mockup. Do not repeat more than once. If additional cleaning is required, use steam
cleaning.

Nonacidic Liquid Chemical Cleaning:
1.
2.
3.

Wet surface with [cold] [hot] water applied by low-pressure spray.
Apply cleaner to surface [ in two applications] by brush [ or low-pressure spray].

Let cleaner remain on surface for period [recommended in writing by chemical-cleaner
manufacturer] [established by mockup] [of two to three minutes] <Insert requirement>.

Rinse with [cold] [hot] water applied by [low] [medium] [high]-pressure spray to remove
chemicals and soil.

Repeat cleaning procedure above where required to produce cleaning effect established by
mockup. Do not repeat more than once. If additional cleaning is required, use steam
cleaning.

Mild-Acid Chemical Cleaning:
1.
2.

Wet surface with cold water applied by low-pressure spray.

Apply cleaner to surface [ in two applications] by brush [ or low-pressure spray].

MASONRY CLEANING
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Let cleaner remain on surface for period [recommended in writing by chemical-cleaner
manufacturer] [established by mockup] [of two to three minutes] <Insert requirement>.

Rinse with cold water applied by [low] [medium] [high]-pressure spray to remove
chemicals and soil.

Repeat cleaning procedure above where required to produce cleaning effect established by
mockup. Do not repeat more than once. If additional cleaning is required, use steam
cleaning.

Acidic Chemical Cleaning:

1.
2.
3.

Wet surface with cold water applied by low-pressure spray.
Apply cleaner to surface [ in two applications] by brush [ or low-pressure spray].

Let cleaner remain on surface for period [recommended in writing by chemical-cleaner
manufacturer] [established by mockup] [of two to three minutes] <Insert requirement>.

Rinse with cold water applied by [low] [medium] [high]-pressure spray to remove
chemicals and soil. Rinse until all foaming, if any, stops and suds disappear.

Repeat cleaning procedure above where required to produce cleaning effect established by
mockup. Do not repeat more than once. If additional cleaning is required, use steam
cleaning.

One-Part Limestone Chemical Cleaning:

1.
2.
3.

Wet surface with [cold] [hot] water applied by low-pressure spray.
Apply cleaner to surface by brush [ or low-pressure spray].

Let cleaner remain on surface for period [recommended in writing by chemical-cleaner
manufacturer] [established by mockup] <Insert requirement>.

Immediately repeat application of one-part limestone cleaner as indicated above over the
same area.

Rinse with [cold] [hot] water applied by medium-pressure spray to remove chemicals and
soil.

Two-Part Chemical Cleaning:

1.
2.
3.

Wet surface with [cold] [hot] water applied by low-pressure spray.
Apply alkaline prewash cleaner to surface by brush or roller.

Let cleaner remain on surface for period recommended in writing by chemical-cleaner
manufacturer unless otherwise indicated.

Rinse with [cold] [hot] water applied by medium-pressure spray to remove chemicals and
soil.

Apply acidic afterwash cleaner to surface [ in two applications], while surface is still wet,
using [ low-pressure spray equipment,] deep-nap roller or soft-fiber brush. Let neutralizer
remain on surface for period recommended in writing by manufacturer unless otherwise
indicated.

Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.
[ Rinse until surface reaction value is between pH 5 and pH 9 according to pH-measuring
paper, pen, or indicator solution.]

Repeat cleaning procedure above where required to produce cleaning effect established by
mockup. Do not repeat more than once.

FIELD QUALITY CONTROL

MASONRY CLEANING
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Manufacturer's Field Service: Engage [ paint-remover manufacturer's and] chemical-cleaner
manufacturer's factory-authorized service representatives for consultation and Project-site
inspection [, to perform preconstruction product testing,] and provide on-site assistance when
requested by Architect. Have [ paint-remover manufacturer's and] chemical-cleaner manufacturer's
factory-authorized service representatives visit Project site not less than [once] [twice] <Insert
requirement> to observing progress and quality of the work.

FINAL CLEANING

Clean adjacent nonmasonry surfaces of spillage and debris. Use detergent and soft brushes or
cloths.

Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.

Remove masking materials, leaving no residues that could trap dirt.

END OF SECTION
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SECTION 05 06 50

WELDED STUD CONNECTORS

PART 1 GENERAL

1.01 SUMMARY
A. Provisions of Division 01 apply to this section
B. This Section covers the technical requirements for welded stud connectors and forms a part of all other

Sections which require stud connectors, anchor studs, stud shear connectors, and similar items to be
provided in accordance with this Section.

1. Section includes:

a. Welded shear stud connectors.

b. Welding equipment for attachment of steel studs.
2. Related work:

a. Relevant sections of Division 05.

1.02  SYSTEM DESCRIPTION

A. Provide steel shear studs for welding by automatically timed shear stud-welding equipment, complete
with an arc shield (ferrule) of heat-resistant ceramic or equivalent for all studs, and for studs 5/16-inch
diameter or larger, a deoxidizing and arc stabilizing flux.

1.03  SUBMITTALS

A. Data: Submit shear stud manufacturer’s product data, specifications, typical installation details and
other data as necessary to demonstrate compliance with the specified requirements. Provide certified
evidence stud bases are qualified in accordance with CBC. Provide copies of DSA approvals for all
studs, stud bases, and arc shields.

B. Samples: Submit full-size shear stud sample when requested by the Structural Engineer.

C. Testreports:

1. Submit current compliance report from International Code Council (ICC) Evaluation Services
showing shear studs comply with the Drawings, Specifications and the requirements of the
authorities having jurisdiction.

2. Provide adequate test results to verify feasibility of through-deck welding for the particular
connector sizes and deck thickness involved.
D. Manufacturer’s instructions: Submit manufacturer-prepared instructions concerning the proper surface
preparation and installation shear studs.
1. LEED Documentation: Submit the following documentation
a. Specific product name, make, model, and manufacturer
b. Material Cost

WELDED STUD CONNECTORS
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C. Post-Consumer Recycled Content: Cutsheets, product literature or letter from the
manufacturer indicating the percentage by weight of post-consumer (post-industrial)
recycled content.

d. Extracted, Manufactured, and Purchased locally. Provide cutsheets, product literature
or letter from the manufacturer indicating the location of extraction, manufacturing, and
purchasing and distance from the project site.

QUALITY ASSURANCE

General: Furnish studs and stud bases currently qualified in accordance with CBC, AWS D1.1, latest
revision, and install in accordance with the procedures and quality control requirements of AWS D1.1,
latest revision. Employ welding mechanics that are skilled and experienced in installing required studs
and currently qualified in accordance with AWS D1.1-15 and CBC Section 2204A.1.

Welder’s qualifications: Qualify welding operators and welding procedures in compliance with AWS
"Qualification" requirements of AWS D1.1.

1. Verify welders to be employed in this work have satisfactorily passed AWS qualification tests
and are current in their certification.

2. If re-certification is required, retesting will be Contractor's responsibility.

Source Quality Control: Refer to Section 01 4100. Testing Laboratory shall test end welded studs
furnished for either shop or field installation according to CBC Section, 2213A.2.

HANDLING

Delivery: Deliver materials to project site in original unopened packages, clearly labeled with
manufacturer's identification labels intact and legible, indicating manufacturer's name, brand, type and
source of product.

1. Storage: Store materials above ground and under cover.

2. Handling: Protect materials from damage during shipping, handling, and storage at the site.

PART 2 PRODUCTS

2.01

2.02

MANUFACTURERS

Basis of design is for “SL3” shear connectors fabricated by Nelson Stud Welding, Inc. Other
acceptable materials/manufacturers include the following:

1. “SC” shear connection studs by Stud Welding Associates.
2. “Tru-Weld” shear connection studs by TFP Corporation.
3. Or equal.

MATERIALS

Steel: ASTM A 108, Grades C-1010 through C-1020 cold-drawn steel. Studs shall conform to the
following minimum physical properties:

1. Tensile strength: 65,000 psi.
2. Yield strength: 51,000 psi.

WELDED STUD CONNECTORS
0506 50 -2



LACCD Guideline Specification

2.03

05.01.2024

3. Elongation in 2 inches: 20 percent.
4. Reduction of area: 50 percent.

Provide shear studs of uniform quality and condition, free of injurious laps, fins, seams, cracks, twists,
bends not indicated, rust, rust pits, scale, oil and other injurious defects or substances.

1. Shear studs shall be finished by cold-heading, cold-rolling or machining.

2. Shear studs shall not be painted, galvanized, or cadmium-plated prior to welding.

WELDING EQUIPMENT

Furnish automatically timed stud-welding equipment and a suitable power source, of type and
manufacturer listed as approved by the stud manufacturer. Interlock the welding equipment supplying
current to two or more stud-welding guns so that only one gun can operate at a time and so power
source has fully recovered from making one weld before another weld is started.

PART 3 EXECUTION

3.01

A.

3.02

3.03

@

INSPECTION

Verify that galvanizing on steel deck does not exceed the zinc coating approved for stud installation.
Report in writing all conditions that prevent or interfere with the proper installation of studs including
loose steel decking or improper fitting.

PREPARATION
Preparation shall conform to AWS D1.1-15.

Surfaces to receive shear studs shall be free from oil, grease, waxy films, paint and other deleterious
materials that would negatively affect the quality of installation, durability and performance of
components.

Promptly install shear studs after surface cleaning and preparation.

Preparation for Replacement Studs and Repairs: Repair steel surfaces as follows wherever a
defective stud is removed. Make area where a stud is removed flush and smooth if the surface
remains exposed in the Work. Complete repairs before installing a replacement stud on a defect area.

1. Areas Subject To Tensile Stress: Make the area flush and smooth. If the base metal is pulled
out by stud removal, fill pocket by shielded metal-arc welding conforming to AWS D1.1, latest
revision, using low-hydrogen electrodes, and grind the weld surfaces flush.

2. Areas Subject To Compression: Where any stud failures are confined to shanks or fusion
zones of the studs, a new stud may be installed adjacent to the defective area in lieu of
repairing defective area and installing a replacement stud, subject to approval. If metal is pulled
out of base metal, fill pocket as specified above for tensile stress areas except, if the defect
depth is not more than the lesser of 1/8" or 7% of base metal thickness, the defect may be
faired by grinding in lieu of weld filling.

INSTALLATION
Hold welding gun in correct position and without movement until the weld metal has solidified.

Product welded studs free from any defect or substance that interferes with intended functions.

Do not install shear studs that exhibit defects, rusting, rust pits, scale, oil, deleterious or other
substances that will interfere with their intended function.

Comply with shear stud manufacturer's instructions and the following.

WELDED STUD CONNECTORS
0506 50-3



LACCD Guideline Specification
05.01.2024

1. Do not install studs on wet surfaces.
2. Break and remove arc shield after welding.
E. Shear stud lengths:
1. Shear stud lengths indicated are minimum net lengths after welding.

2. 2.If reduction in length of a stud as it is welded results in the length of the stud being more than
1/16-inch greater than length specified by stud manufacturer, discontinue installation until cause
is determined and eliminated, and pre-production testing is satisfactorily repeated.

F. Defective fillets: Shear studs not showing full 360-degree weld fillet after welding may be repaired by
adding a 3/16-inch fillet weld, in lieu of the missing weld fillet, in compliance with AWS D1.1 using low-
hydrogen electrodes.

G. Singly space shear stud connectors along the beam with excess double studs spaced symmetrically
from each end of the beam. Place adjacent studs on centers not closer than 3" transversely and not
closer than 4-1/2" longitudinally, on centers. Provide minimum distance between edges of the shear
stud bases and flange edges equal to the stud diameter plus 1/8", but minimum 1-1/2" clearance
wherever possible. Location accuracy of other types of studs shall permit the assembly of attachments
without alterations or reaming.

3.04  INSTALLATION THROUGH STEEL DECK

A. Exercise caution to prevent defective welds or damage when welding through steel decking.

B. When shear studs will be welded through steel deck or corrugated steel forming, top flange of beams
to receive such studs shall be unpainted and free of debris prior to installation of the deck or forming.

1. Install deck or forming so that the bottom rib or plate is in continuous contact with the surface
to receive the studs.

2. Field-weld studs to structural members only after all steel framing, deck or forms are in place
and shored where required.

C. Weld shear connectors to supports through decking in compliance with shear connector
manufacturer's instructions and AWS D1.1.

1. Weld only on clean dry deck surfaces.

2. Use through-deck stud welding where deck material thickness permits proper weld fusion to
develop required connector capacity.

3. If through-deck stud welding is not feasible, install studs through pre-punched holes in the
deck. Provide pre-punched holes only for the studs involved and keep hole oversize to the
minimum required to develop a proper weld.

4, Do not weld studs through 2 layers of deck heavier than 20-gage. Puddle welds (arc-spot)
may be omitted where they coincide with studs.
3.05 SITE TOLERANCES

A. Longitudinal and lateral spacing for shear stud connectors relative to each other and to edges of
member flanges may vary 1-inch maximum from locations shown, provided adjacent studs are not
closer than 2-1/2 inches O.C.

B. Provide a minimum distance between edges of shear stud bases and member flange edges equal to
the stud diameter plus 1/8-inch but minimum 1-1/2 in. clearance where possible.

C. Location accuracy of other types of studs shall permit the assembly of attachments without alterations
or reaming.

WELDED STUD CONNECTORS
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3.06 REPLACING DEFECTIVE STUDS
A. Where a defective stud is removed, repair steel surfaces as follows:
Where stud is removed, make areas flush and smooth.
Complete repairs before installing replacement stud in defective area.
B. Areas subject to tensile stress:
1. If base metal material is pulled-out by shear stud removal, fill pocket by shielded metal-arc
welding using low-hydrogen electrodes in compliance with AWS D1.1
2. Grind the weld surfaces flush and smooth.
C. Areas subject to compression:
1. Where a shear stud failure is confined to the shanks or fusion zones of the stud, a new shear

stud may be installed adjacent to the defective area, subject to the Structural Engineer’s
approval, in lieu of repairing the defective area and installing a replacement stud.

2. If base metal material is pulled out by shear stud removal, fill pocket as specified above for
tensile areas, except that if defect depth is not more than the lesser of either 1/8-inch or 7
percent of the base metal thickness, the defect may be faired by grinding in lieu of weld filling.

3.07  FIELD QUALITY CONTROL
Inspection: In accordance with CBC Sections 2213A.2 and 2204A.1 perform shop and field welded
stud installation and testing under continuous inspection of a qualified welding inspector approved by
DSA. In addition to the verified report, welding inspector's reports shall detail the location of all
defective studs with the repair or replacement action taken.

A. Site tests: The Owner will employ a testing agency to test installed shear studs for compliance with
specified requirements.

1. Perform pre-production testing, and stud installation and production testing under continuous
inspection by the Owner's testing agency.

2. In addition to the standard reports, testing agency reports shall detail the location of defective
studs with repair or replacement action taken, damage resulting from stud installation, and all
defects and unusual occurrences.

B. Inspection Procedure: In accordance with CBC Section 1705A.2 Welding equipment type and
capacity shall be in accordance with manufacturer's recommendations and shall be checked and
approved by the welding inspector. At beginning of each day's work, a minimum of two test studs shall
be made with the equipment to be used to metal which is the same as the actual work piece. Test
studs shall be subjected to 90 degree bend test by striking them with a heavy hammer; after this test,
the weld section shall not exhibit any tearing out or cracking.

C. Pre-production testing: Perform the following tests with each welding equipment power source at the
start of each production period, at the start of any new welding procedure, and after any change in
welding procedure. Production period is defined as the time interval from start-up to any shutdown of
any stud-welding equipment.

1. Shear stud connector test: After cooling, test first 2 shear studs on a member by hammer
bending to a 45-degree angle.

a. If failure occurs in the weld zone of either shear stud, correct welding procedure, weld
and bend test 2 more studs on the member.

b. If either of the second 2 shear studs fail, continue additional welding on separate
materials until 2 consecutive studs are tested and found satisfactory before any more
studs are welded to the member.

WELDED STUD CONNECTORS
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2. Studs other than shear connectors: Weld 2 studs to separate material in the same general
position (flat, vertical, sloping or overhead) and similar steel material and thickness as members
to receive studs.

a. After cooling, hammer-bend the studs to a 30-degree angle.

b. If failure occurs in the weld zone of either stud, correct the procedure and successfully
weld and test 2 successive studs before any studs are welded to members.

D. Stud installation and production testing: After cooling, test at least one stud on each member by
hammer bending to a 15-degree angle.

1. If failure occurs either in the weld zone or stud shank, follow method of correction required
above for pre-production testing until successful installations are produced. Replaced defective
studs.

2. Test all studs not showing a full 360-degree fillet weld, all replacement studs, any stud for which
reduction in length is less than correct and any stud that has been repaired
a. After cooling, hammer-bend studs to a 15-degree angle.

b. For studs showing less than a 360-degree fillet weld, bend stud in the direction

opposite to the missing weld fillet.

E. Inspection of studs other than shear connectors: Test at least one stud per 100 studs installed by
hammer bending to a 15-degree angle

1. If stud fails, correct the welding procedure as required above for pre-production testing and
bend-test 2 more in-place studs.

2. If either of the second 2 studs fail, all studs represented by the tests shall be bent-tested, or
shall be rejected and replaced.

3. The Structural Engineer shall designate the extent of additional inspection and testing for critical
structural connections.

F.  Remove and replace studs that crack in the weld zone, in the base metal or the shank either during
inspection and testing or under subsequent straightening.

G. Straightening: Provided no portion of the stud will fall within one-inch of an exposed concrete surface,
bent shear stud connectors and shear transfer devices that are less than 16 degrees from vertical and
are free of failure may be left in the bent position.

1. Perform stud bending and straightening without heating and before completion of each day's
stud welding.
2. Obtain inspection and approval of straightened studs before covering.

H. Load testing: Testing agency shall load test studs in the extent and by methods directed.

3.08 CLEANUP

A. Leave areas around job site free of debris, welding materials, equipment and related items after
completion of job.

END OF SECTION
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SECTION 05 12 00

STRUCTURAL STEEL FRAMING

PART 1 GENERAL
1.01 SUMMARY
A. Provisions of Division 01 apply to this section

B. Section Includes:

1. Structural steel.

C. Related Sections:
1. Section 01 4100: Testing and Inspection.
2. Section 03 3000: Cast-In-Place Concrete.

1.02 REFERENCE STANDARDS, SPECIFICATIONS AND CODES
A. CBC Chapter 22A.

B. American Institute of Steel Construction (AISC):
1. AISC — Steel Construction Manual, 14th Edition, including:.
a. AISC 360 Specifications for Structural Steel Buildings.
b. AISC 303 Code of Standard Practice for Steel Buildings and Bridges.
C. RCSC — Specification for Structural Joints Using ASTM A325 or A490 Bolts.
AISC 341 - Seismic Provisions for Structural Steel Buildings, July 12, 2016
AISC 358 - Prequalified Connections for Special and Intermediate Steel Moment Frames
for Seismic Applications.
C. American Society for Testing and Materials (ASTM):
1. ASTM A36 — Standard Specification for Carbon Structural Steel.

2. ASTM A53 — Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless.

ASTM A108 — Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.

ASTM A123 — Standard Specification for Zinc (Hot-Dipped Galvanized) Coatings on Iron
and Steel Products.

5. ASTM A153 — Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

6. ASTM A307 — Standard Specification for Carbon Steel Bolts and Studs, 60000 PSI
Tensile Strength.

7. ASTM A325 — Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105
Ksi Minimum Tensile Strength.

8. ASTM A435 - Standard Specification for Straight-Beam Ultrasonic Examination of Steel
Plates.
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ASTM A490 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength.

ASTM A500 — Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Round and Shapes.

ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing.

ASTM A572 — Standard Specification for High-Strength Low-Alloy Columbium-Vanadium
Structural Steel.

ASTM A653 — Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

ASTM A673 - Standard Specification for Sampling Procedure for Impact Testing of
Structural Steel,

ASTM A780 — Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

ASTM A992 — Standard Specification for Structural Steel Shapes.

ASTM C1107 — Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Non-
Shrink).

ASTM E23 - Standard Test Methods for Notched Bar Impact Testing of Metallic Materials.
ASTM E112 - Standard Test Methods for Determining Average Grain Size

ASTM F1554 — Standard Specification for Anchor Bolts, Steel, 36, 55 and 105-Ksi Yield
Strength.

ASTM F959 - Standard Specification for Compressible-Washer-Type Direct Tension
Indicators for Use with Structural Fasteners.

ASTM F1852 — Standard Specification for “Twist Off’ Type Tension Control Structural
Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 120/105 ksi Minimum Tension
Strength.

American Welding Society (AWS):

1.

2
2.
3

AWS D1.1 — Structural Welding Code - Steel.
AWS D1.8 — Structural Welding Code — Seismic Supplement.
AWS A2 4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.

AWS B2.1 — Specifications for Welding Procedures and Performance Qualification.

SSPC - Steel Structures Painting Council:

1.

SP-2 - Hand Tool Cleaning.

SYSTEM DESCRIPTION

Regulatory Requirements:

1.

Structural steel shall conform to CBC requirements, except that steel manufactured by
acid Bessemer process is not permitted for structural purposes.

2. Sheet and strip steel other than those listed in CBC, if provided for structural purpose,
shall comply with DSA requirements.
SUBMITTALS
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A. Shop Drawings:

1. Submit Shop Drawings, including complete details and schedules for fabrication and
shop assembly of members, and details, schedules, procedures and diagrams showing
the sequence of erection. Fully detail minor connections and fastenings not shown or
specified in the Contract Documents to meet required conditions using similar detailing as
shown in the Contract Documents. Include a fully detailed, well controlled sequence and
technique plan for shop and field welding that minimizes locked in stresses and distortion;
submit sequence and technique plan for review by the Architect.

a.

d.

e.

Include details of cuts, connections, camber, and holes in accordance with Figure
4.5 of AWS D1.1 or AISC 360 Section J1.8, weld position plan and other pertinent
data. Indicate welds by standard AWS symbols, and show size, length and type of
each weld.

Provide setting drawings, templates, and directions for installation of anchor bolts
and other anchorages to be installed for Work specified in other sections.

Erection and Bracing Plan and Erection Procedure: Submit an erection and
framing plan, including columns, beams, and girders, signed and sealed by a
Structural or Civil Engineer registered in the State of California in accordance with
Title 8 CCR, Section 1710, Erection of Structures. Maintain a copy at the Project
site as required by the California Division of Industrial Safety.

Submit a list of steel items to be galvanized.

Include identification and details of AESS members, if applicable.

B. Product Data:

1. Submit copies of fabricator’s specifications and installation instructions for the following
products. Include laboratory test reports and other data required demonstrating
compliance with these Specifications:

a.

-~ 0 a o T

Structural steel, each type; including certified copies of mill reports covering
chemical and physical properties.

Welding electrodes.
Welding gas.

Unfinished bolts and nuts.
Structural steel primer paint.

High-strength bolts, including nuts and washers.

C. Manufacturer’s Mill Certificate:

1. Submit, certifying that products meet or exceed specified requirements.

D. Mill Test Reports:

1. Submit manufacturer’s certificates, indicating structural yield and tensile strength,
destructive and non-destructive test analysis.

E. Submit certified copies of tests by manufacturer for fine grain practice. Structural steel base
material, as described above, shall be manufactured to be fully killed and fine grained having
grain size number 5 or better as determined by ASTM E112.
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Welding Procedure Specifications (WPS): Submit weld procedures for all welding on project to
Owner’s testing laboratory for approval. After approval by testing laboratory, submit to Architect
of record for review. Weld procedures shall be qualified as described in AWS D1.5, section 5.12
or 5.13, AISC 341 and AISC 358, as applicable. Weld procedures shall indicate joints details
and tolerances, preheat and interpass temperature, post-heat treatment, single or multiple
stringer passes, peening of stringer passes for groove welds except for the first and the last
pass, electrode type and size, welding current, polarity and amperes and root treatment. The
welding variables for each stringer pass shall be recorded and averaged, from these averages
the weld heat input shall be calculated. Submit the manufacturer’s product data sheet for all
welding material used. Welding shall not proceed until WPS have been reviewed and approved
by the Engineer of Record.

Welder’s Certificates: Field welders shall be Project certified in accordance with AWS D1.1.
Shop welders shall be Project certified for FCAW in accordance with AWS D1.1.

Test Reports: Submit reports of tests conducted on shop and field welded and bolted
connections. Include data on type of test conducted and test results.

Welding Material Certification: Provide certificate that welding material complies to
specifications. Submit to Owner’s testing laboratory.

LEED Documentation: Submit the following documentation

1. Specific product name, make, model, and manufacturer

2 Material Cost

3. Environmental Product Declaration (EPD) report:

4

Product-specific declaration: Manufacturer’s Life Cycle Assessment conforming to ISO
14044

Product Specific Type Il EPD with third-party Type Il certification
Industry-wide (generic) EPD with third-party Type Il certification

Post-Consumer Recycled Content: Cutsheets, product literature or letter from the
manufacturer indicating the percentage by weight of post-consumer (post-industrial)
recycled content.

8. Extracted, Manufactured, and Purchased locally. Provide cutsheets, product literature or
letter from the manufacturer indicating the location of extraction, manufacturing, and
purchasing and distance from the project site.

9. Health Product Declaration (HPD) with full disclosure of known hazards down to
1000ppm.
QUALITY ASSURANCE

Comply with the following as a minimum requirement, except as otherwise indicated:

1. American Institute of Steel Construction (AISC) “Code of Standard Practice for Steel
Buildings and Bridges”, (AISC 303) modified as follows:

a. Replace “Structural Design Drawings” with “Contract Documents’ throughout the
document.

b. Paragraph 3.2 is hereby modified in it's entirety as follows:

STRUCTURAL STEEL FRAMING
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“Contract Documents including but not limited to architectural, mechanical,
plumbing, electrical, civil and kitchen design drawings and specifications shall be
used as supplement to the structural plans to define configurations and
construction information.”

C. Delete Paragraph 3.3.
d. In Paragraph 4.4, delete the following sentence:
“These drawings shall be returned to the Fabricator within 14 calendar days.”
e. Delete Paragraph 4.4.1.(a) in it's entirety.
f. Paragraph 4.4.2 is hereby modified in it's entirety as follows:

“No review action, implicit or explicit, shall be interpreted to authorize changes in
the Contract Documents.”

2. AISC 360 - Specification for the Design, Fabrication and Erection of Structural Steel for
Buildings

3. Perform welding in accordance with AWS Standards, AWS D1.1, and California Building
Code Section 2204A.1 and approved Weld Procedure Specifications (WPS).

4, California Building Code, 2019 Edition, Chapter 22A.
Shop fabrication shall be inspected in accordance with CBC.

Qualifications of Fabricator: Fabricate structural steel in shop of a licensed fabricator, AISC
certified, in the same category of the scope of this project. City of Los Angeles certification in
lieu of AISC certification is acceptable.

Source Quality Control: Refer to Section 01 4100. Testing Laboratory shall perform
conformance testing in accordance with CBC Section 2213A and 1705A.2.

1. Identified Structural Steel: Tests are waived for steel identified by heat number,
accompanied by mill analyses and mill test reports, and properly tagged with an
Identification Certificate so as to be readily identified for conformance with applicable
ASTM. Comply with CBC Section, 1705A.2 and Table 1705A.2.1.

2. Unidentified Structural Steel: Steel not identified and certified as specified above shall be
tested according to following requirements. Structural steel fabricator shall cut samples
under direction of the Special Inspector and Testing Laboratory shall machine or
otherwise prepare the specimens and perform testing of each 5 tons or fraction thereof
for each size of unidentified steel. In the case of random pieces or of steel having Fy
greater than 36 Ksi, testing of each piece is required. Tests required are:

a. For pipe, one tension and elongation test and one flattening test for each size.
b. For all other steel, one tension and elongation test and one bend test for each size.
c. Contractor shall reimburse to Owner all costs paid by Owner for testing

unidentified steel.

Erection and Bracing Plan and Procedure: Refer to Section 1710, Title 8, CCR, and Building
Code. Employ and pay a California registered civil engineer to prepare an erection and bracing
plan and erection procedure for structural steel including columns, beams, and girders, who
shall be solely responsible for its compliance. Follow the plan and procedure exactly. Keep a
copy at the job site as required by California Division of Industrial Safety. File two copies of
stamped erection and bracing plan and procedure for record purposes only, not for review or
approval.
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Testing & Inspection shall comply with the following:

1.

CBC Section 1705A Tests and Inspections of Structural Steel. All steel used for structural
purposes shall be identified as required by CBC Section 2203A. Manufacturer’s mill
analyses and test reports are acceptable for properly identified steel, but the enforcement
agency may require additional testing to determine the quality of the steel if there is any
doubt as to its acceptability. Any steel not properly identified shall be tested to meet the
minimum chemical and mechanical requirements of the ASTM standard appropriate for
the steel specified for the structure.

EXCEPTION: No mechanical tests are required for unidentified steel when the minimum
yield stress required by the design is less than or equal to 25 ksi (172 Mpa) and the steel
is not part of the designated lateral-force-resisting system. Contractor to verify
applicability with engineer of record prior to exercising this exception to mechanical
testing.

CBC Section 1705A.2 Inspection of Shop Fabrication. Inspection of shop fabrication shall
be required for significant structural detailed connection and fabrication work as directed
by the enforcement agency. This inspection shall be made by a qualified inspector
approved by the enforcement agency. The inspector shall furnish the architect, structural
engineer and the enforcement agency with a report that the materials and workmanship
conform to the approved plans and specifications.

CBC Section 1705A.2 Inspection of Welding. Inspection of all shop and field welding
operations, including the installation of automatic end-welded stud shear connectors shall
be made by a qualified welding inspector approved by the enforcement agency. Such
inspector shall be a person trained and thoroughly experienced in inspecting welding
operations. The inspector’s ability to distinguish between sound and unsound welding
shall be reliably established. The minimum requirements for a qualified welding inspector
shall be as those for an AWS certified welding inspector (CWI), as defined in the
provisions of the ANSI/AWS QCI-1-96, Standard for AWS Certification of Welding
Inspectors published by the American Welding Society. All welding inspectors shall be
approved by the enforcement agency.

The ability of each welder to produce sound welds of all types required by the work shall
be established by welder qualification satisfactory to the enforcement agency.

Welding inspection of structural welding shall conform to the requirements of AWS D1.1
Structural Welding Code — Steel, published by the American Welding Society, except as
modified by this section.

Welding inspection of cold-formed steel members shall conform to the requirements of
AWS D1.3.

The welding inspector shall make a systematic record of all welds. This record shall
include in addition to other required records:

a. Identification marks of welders.
b. List of defective welds.
C. Manner of correction of defects.
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9. The welding inspector shall check the material, equipment, details of construction and
procedure, as well as the welds. The inspector shall also check the ability of the welder.
The inspector shall verify that the installation procedure for automatic end-welded stud
shear connectors is in accordance with the requirements of AWS D1.1, Structural
Welding Code — Steel, published by the American Weld Society and the approved plans
and specifications. The inspector shall furnish the architect, structural engineer and the
enforcement agency with a verified report that the welding is proper and has been done
in conformity with AWS D1.1, Structural Welding Code — Steel, published by the
American Welding Society and the approved plans and specifications. The inspector
shall use all means necessary to determine the quality of the weld. The inspector may
use gamma ray, magnaflux, trepanning, sonics or any other aid to visual inspection,
which the inspector may deem necessary to be assured of the adequacy of the welding.

10. Inspection and testing of high strength bolts (F3125), nuts and washers shall conform to
the requirements found in CBC Table 1705A.2.1 and CBC Section 2213A.1.

DELIVERY, STORAGE AND HANDLING
Store structural steel above grade on platforms, skids or other supports.
Protect steel from corrosion.

Store welding electrodes in accordance with AWS D 12.1. Deliver electrodes to the site in
unbroken packages bearing the manufacturer's name and label identifying the contents.

Store other materials in a weather-tight and dry place until installed into the Work.
PROJECT SITE CONDITIONS

Site Measurements: Take field measurements as required. Report any major discrepancy
between Drawings and field dimensions.

Protection of Floors: Use caution to protect floor slab and adjacent Work from damage. Do not
overload floors. Use rubber tired equipment to handle and move steel. Do not place steel
members directly on floor; use pads of timber or like material for cushioning.

Temporary Flooring: Provide necessary temporary planking, scaffolding, and flooring for
erection of structural steel or support of erection machinery. Conform use of temporary floors or
steel decking to Code.

Connection of Steel Decking Temporary Flooring: Temporarily weld steel decking to supports
where used as a working platform. Distribute concentrated loadings from welding machines
and other heavy machinery with planking or equal. Replace decking damaged by use as a
working platform at no additional contract cost.

PRODUCTS

GENERAL

Stock Materials: Provide exact materials, sections, shapes, thickness, sizes, weights, and
details of construction indicated on Drawings. Changes because of material stock or shop

practices will be considered if net area of shape or section is not reduced thereby, if material
and structural properties are at least equivalent, and if overall dimensions are not exceeded.
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All shapes, bars, plates, tubes and pipes shall be made of materials with at least 16% recycled
content if produced from Basic Oxygen Furnace (BOF) or at least 67% recycled content if
produced from Electric Arc Furnace (EAF).

MATERIALS

Structural Steel: See structural drawings for detailed list of steel shape ASTM designation
requirements.

Threaded Fasteners: See structural drawings for ASTM designations.
High-Strength Threaded Fasteners: See structural drawings for ASTM designations.
Anchor Bolts: See structural drawings for ASTM designations.

Primer: Use types acceptable to governing air quality management officials.

1. For above-grade locations: Lead free metal primer, Tnemec Uni-Bond DF Series 115 or
Rust-Oleum X-60.
2. For below grade applications: Coal-tar epoxy coating, two coats, 5 mils per coat. Perma

Bar, as manufactured by Karlee Co., Burbank, CA, or equal. Touch-up on job site with
Perma-Bar coal-tar epoxy, match finish coat thickness.

Clevis & Turnbuckle materials to be C-1035 and shall have the capacity to resist loads equal to
or greater than those specified in the Manual of Steel Construction — Allowable Stress Design,
Ninth Edition Tables on 4-148 & 4-149. Supply Structural Engineer of Record evidence of
conformance to the specified classifications and capacities.

Galvanizing: ASTM A123.

Welding Electrodes: Provide electrodes recommended by manufacturer for seismic
connections.

1. Comply with AISC 341.

2. All electrodes shall have a minimum Notch-Toughness of 20 ft-Ib at -20 degrees F.

Grout: ASTM C1107, non-shrink type, pre-mixed compound consisting of non-metallic
aggregate, cement, water reducing and plasticizing additives, capable of developing a minimum
compressive strength of 7,000 psi at 7 days; of consistency suitable for application and a 30
minute working time. Grout shall be non-gas-forming, free of oxidizing catalysts and inorganic
accelerators, performance and characteristics when mixed to a fluid consistency meeting CRD-
C 79 and CRD-C 588, non-staining type in exposed areas.

FABRICATION

Cleaning and Straightening Materials: Materials being fabricated shall be thoroughly cleaned of
scale and rust, and straightened before fabrication. Cleaning and straightening methods shall
not damage material. After punching or fabrication of component parts of a member, twists or
bends shall be removed before parts are assembled. Produce finished members free from
twists, bends, and open joints when erected.
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Drilling, Punching, and Reaming: Hole burning to make or enlarge previous holes is allowed
only with prior approval. Prepare required holes in structural steel members for attachment or
passage of Work of other trades. Precisely locate finished holes to ensure passage of all bolts
through steel assemblies without drifting. Enlarge holes only by reaming. Poor matching of
holes is cause for rejection.

Milling: Compression joints depending on contact bearing shall be furnished with bearing
surfaces prepared to a common plane by milling.

Use of Burning Torch: Oxygen cutting of members shall be performed by machine. Gouges
greater than 1/16 inch that remain from cutting shall be removed by grinding. Reentrant corners
shall be shaped notch free to a radius of at least 1 inch. Gas cutting of holes for bolts or rivets
is not permitted.

Galvanizing: After fabrication, items indicated or specified to be galvanized shall be galvanized
in largest practical sizes. Fabrication includes operations of shearing, punching, bending,
forming, assembling or welding. Galvanized items shall be free from projections, barbs, or
icicles resulting from the galvanizing process.

Welding:

1. Type of steel furnished in welded structures shall provide chemical properties suitable for
welding as determined by chemical analysis. Welds shall conform to the verification and
inspection requirements of CBC Chapter 17A. Conform to AWS D1.1, and CBC Chapter
22A.

2. Materials and workmanship shall conform to the requirements specified herein and to
CBC requirements, modified as follows:

a. No welded splices shall be permitted except those indicated on Drawings unless
specifically reviewed by the Architect.

b. Drawings will designate joints in which it is important that welding sequence and
technique be controlled to minimize shrinkage stresses and distortion.

3. Welding shall be performed in accordance with requirements of the AWS Structural
Welding Code.

a. Welded Joint Details: Comply with AISC 341, AISC 358 and drawing details.

Shop Finish:

1. Notify the IOR when Work is ready to receive shop prime coat. Work shall be inspected
by the IOR before installation of primer.

2. Structural steel and fittings, except galvanized items, which will be exposed when
building is completed, shall receive a coat of primer.

3. All exposed steel to receive Steel Coating System per section 099600.

Surface Preparation: [SSPC-SP1,2 or3] Commercial Blast Clean with a 2 mil angular
anchor profile.

Prime Coat: Organic Urethane Zinc Rich conforms to SSPC Paint 20 type Il and with the
requirements of AISC “Allowable Stress Design Specification for Structural Joints using
ASTM A325 or A490 Bolts” for a Class B Coating by testing method to determine the slip
coefficient for coatings used in bolted connections. Products known to comply include the
following.

Tnemec Company, Compton, CA: 90-97 Tneme-Zinc @ 2.5 to 3.5 mils DFT or equal
Tel # 310-639-9810

STRUCTURAL STEEL FRAMING
051200-9



LACCD

2.04

2.05

Guideline Specification
05.01.2024

4. Do not prime surfaces that will be fireproofed, field welded, in contact with concrete or
high strength bolted.

Comply with fabrication tolerance limits of AISC’s “Code of Standard Practice for Steel Buildings

and Bridges” for structural steel.

Contact: Pin components parts of built-up members and maintain in close contact using clamps
or temporary bolting during welding operations. Accurately mill compression bearing surfaces
of joints depending on contact bearings or saw cut square to axis, or as detailed. Cut other
joints straight and true.

Joining: Provide members of the sizes, weights, shapes, and arrangements indicated, closely
fitted and finished true to line and in precise position as necessary to allow proper joining of
parts in the field. Drifting to enlarge unfair holes is not allowed without prior approval.

Holes For Anchor Bolts: Punch and drill or ream holes in base and bearing plates. Do not
make or enlarge the holes by burning except for grouting holes in column bases without prior
approval by the Architect.

CONNECTIONS:
Make connections with bolts as noted on the Structural Drawings.
WELDING:

Conform to CBC Section 2240A.1, AWS D1.1 as modified by referenced AISC Standards, and
as indicated or noted on Drawings. Employ welding operators qualified in accordance with
AWS D1.1, as applicable, who are thoroughly trained and experienced in arc welding and that
produce uniformly reliable groove and fillet welds in flat, vertical, and overhead positions, and
make neat and consistent welds. Weld all structural steel joints by shielded electric-arc method
unless otherwise shown, specified, or approved. Conform welding in both shop and field,
including the prequalification of welds and welder qualifications, to AWS D1.1.

Storage and Care of Electrodes: Coatings of low-hydrogen type electrodes shall be thoroughly
dry as used. Conform to AWS D1.1; use electrodes as taken from hermetically sealed
packages within time limit specified therein after package is opened. Electrodes not used within
allowable time period and electrodes that have been exposed more than one hour to air having
a relative humidity of 75% or greater, or as required by the manufacturer, shall be dried
according to AWS D1.1 before they are used, or shall be reconditioned according to electrode
manufacturer's recommendations. Electrodes so dried or reconditioned not used within
allowable time period after drying is completed shall be redried before use. Electrodes of any
class that have been wet shall not be used under any conditions.

Preparation: Clean steel surfaces to be welded of all paint, grease, oil, mill scale, and foreign
matter. Clean weld each time the electrode is changed. Chip full surface of hand guided and
controlled flame cut edges before welding. Surfaces prepared with automatic or mechanically
guided and controlled equipment need not be ground or chipped before welding.

Weld Finishing: Grind exposed welds subject to contact to smooth surfaces free of holes, slag,
or other defects, flush with the adjoining surfaces. No finish treatment is required for
permanently concealed welds and other exposed welds.
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Procedures: During assembling and welding, hold components of a built-up member with
adequate clamps or other means to keep parts straight and in close contact. Do no welding in
wind until adequate protective screening is set up. Cut out defective welds or parts of welds with
a chisel or air arc and replace.

Weld Characteristics: Conform to AWS D1.1, Chapter 8, Statically Loaded Structures. Clean
and wire brush all welds. Visual inspection of finished welds must show uniform section,
smoothness of welded metal, feather edges without undercuts or overlays, freedom from
porosity and inclusions, and good fusion and penetration into base metal at edges and ends of
fillet welds.

SHOP PRIMING

Clean surfaces according to AISC Specifications. Apply one shop coat of specified metal primer
to minimum 1.0 mil dry film thickness. Work primer into joints. Do not prime the following:

1. Steel surfaces embedded in concrete or masonry with the exception of those steel
surfaces that support anchored brick veneer.

2. Contact surfaces of high-strength bolted connections or field welded connections.

3. Surfaces to receive directly adhered fireproofing.

SHOP AND FIELD QUALITY CONTROL

A special inspector, approved by DSA to inspect the Work of this section, shall inspect high-
strength bolted connections. The Owner will provide a DSA approved independent testing
laboratory to perform tests and prepare test reports in accordance with CBC 1704A.2.4. The
IOR shall be responsible for monitoring the work of the special inspector and testing
laboratories to ensure that the testing program is satisfactorily completed.

An AWS CWI certified special inspector, approved by DSA to inspect the Work of this section,
shall inspect welded connections in accordance with CBC 1705A.2.5. The Owner will provide a
DSA approved independent testing laboratory to perform tests and prepare test reports. The
IOR shall be responsible for monitoring the work of the special inspector and testing
laboratories to ensure that the testing program is satisfactorily completed.

The independent testing laboratory shall conduct and interpret test and state in each report
whether test specimens comply with requirements, and specifically state any deviations there
from.

Provide access to all places where structural steel Work is being fabricated or produced so
required inspection and testing can be performed.

The independent testing laboratory may inspect and/or test structural steel at plant before
shipment; however, Architect reserves the right at any time before Contract Completion to deem
materials not in compliance with the specified requirements as defective Work.

Correct defects in structural Work when inspections and laboratory test reports indicate
noncompliance with specified requirements. Perform additional tests as may be required to
reconfirm noncompliance of original Work, and as may be required to show demonstrate
compliance of corrected Work.

Welding: Inspect and test during fabrication and erection of structural steel assemblies as
follows:
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Certify welders and conduct inspections and tests as required. Record types and
locations of defects found in the Work. Record Work required and performed to correct
deficiencies.

Inspect welds. Welds shall be visually inspected before performing any non-destructive
testing. Groove weld shall be inspected by ultrasonic or other approved non-destructive
test methods. Testing shall be performed to AWS D1.1 Table 6.2 statically loaded non-

tubular connections.

Ultrasonic testing shall be performed by a specially trained and qualified technician who
shall operate the equipment, examine welds, and maintain a record of welds examined,
defects found, and disposition of each defect. Repair and test defective welds.

Rate of Testing: Completed welds contained in joints and splices shall be tested 100
percent either by ultrasonic testing or by radiography.

Welds, when installed in column splices, shall be tested by either ultrasonic testing or
radiography.

Base metal thicker than 1-1/2 inches, when subjected to through-thickness weld
shrinkage strains, shall be ultrasonically inspected by shear wave methods for
discontinuities directly behind such welds. Tests shall be performed at least 48 hours
after completed joint has cooled down to ambient air temperature.

Any material discontinuities shall be reviewed based on the defect rating in accordance
with the criteria of AWS D1.1 table 6.3 by the Architect and DSA.

Other method of non-destructive testing and inspection, for example, liquid dye penetrate
testing, magnetic particle inspection or radiographic inspection may be performed on
weld if required.

Lamellar Tearing: Lamellar-tearing resulting from welding is a crack (with zero tolerance)
and shall be repaired in accordance with AWS D1.1.

Lamination: The rejection criteria shall be based on ASTM A435.

Where testing reveals lamination or conditions of lamellar tearing in base metal, the steel
fabricator shall submit a proposed method of repair for review by the Architect. Test
repaired areas as required.

Magnetic Particle Testing: Magnetic particle testing when required shall be provided in
accordance with AWS D1.1 for procedure and technique. The standards of acceptance
shall be in accordance with AWS D1.1 — Qualification.

Lamellar Tearing: Prior to welding plates 1 to 1-1/2 inches thick and greater and rolled shapes
within the distance from 6 inches above the top of the joint to 6 inches below the bottom of the
joint shall be checked by ultrasonic testing for laminations in base metal which may interfere
with the inspection of the completed joint. Should these defects occur, members will be
reviewed by the Architect and DSA. Welding procedure specifications in sub-section 1.5G
specify welding practices to minimize lamellar tearing.

Prior Testing of Base Material: Test material before fabrication.

Lines and levels of erected steel shall be certified by a State of California licensed surveyor as
set forth in related Division 01 section.

Record Drawings: After steel has been erected, correct or revise Shop Drawings and erection
diagrams to correspond with reviewed changes performed in the field.

PART 3 - EXECUTION
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PREPARATION

Verify governing dimensions and conditions of the Work before commencing erection Work.

1. Report discrepancies between drawings and field dimensions to Architect before
commencing work.

2. Beginning of installation means erector accepts existing conditions and surfaces
underlying or adjacent to work of this section.

Provide temporary shoring and bracing, and other support during performance of the Work.
Remove after steel is in place and connected, and after cast-in-place concrete has reached its
design strength.

ERECTION

Install structural steel accurately in locations, to elevations indicated, and according to AISC
specifications and CBC requirements.

Clean surfaces of base plates and bearing plates.

1. Install base and bearing plates for structural members on wedges, shims, or setting nuts
as required.
2. Tighten anchor bolts after supported members have been positioned and plumbed. Do

not remove wedges or shims; cut off flush with edge of base or bearing plate before
packing with grout.

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

1. Architecturally Exposed Structural Steel members and components, plumbed, leveled
and aligned to a tolerance not to exceed one-half the amount permitted for structural
steel. Contractor to provide adjustable connections between Architecturally Exposed
Structural Steel and the structural steel frame or the masonry or concrete supports, in
order to provide the erector with means for adjustment.

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

1. Level and plumb individual members of structure.

Do not permit thermal cutting during erection of structural steel.

Where indicated for field connections, provide standard bolts complying with ASTM A325.
Install steel bolts at locations indicated. Assembly and installation shall be in accordance with
CBC requirements.

1. Allowable hole sizes: 1/16 inch larger than bolt size except as noted.

2. Use friction type connection with standard hardened steel circular, square or rectangular
washer under bolt nut.

3. Thoroughly clean area under bolt head, nut and washer. Remove all paint, lacquer, oil or
other coatings except organic zinc-rich paints in accordance with SSPC, SP-2.

4. Tighten bolts by wrench until snug.
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Contractor shall be responsible for correcting detailing and fabrication errors and for correct
fitting of all members and components.

Erect structural steel plumb and level and to proper tolerances as set forth in the AISC Manual.
Provide temporary bracing, supports or connections required for complete safety of structure
until final permanent connections are installed.

Steel Columns: Set column bases in exact position for alignment, plumb and straight,
supported on adjustable bolt supports or shims until grout has set. Set center of base true to
column center within 1/16" and adjust column height exactly. Maintain bases at exact position
and level during grouting. Fill grout space solid with non-shrink grout.

Provide anchor bolts with templates and diagrams/setting drawings. Verify position of bolts prior
to delivery of steel. Contractor shall be responsible for proper location and installation of bolts.
Correct deficiencies and errors.

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

Connections: Hold steel in correct position during welding and bolting, and provide for dead
loads, wind, and all erection stresses. Do no welding or final bolting until members have been
aligned and plumbed.

1. Field Welding: Conform to requirements for shop fabrication.

2. Common Bolts: Tighten and upset bolt threads to preclude loosening, or use approved
self-locking nuts.

Damaged Members: During erection, straighten or replace members which are bent, twisted, or
damaged as directed. If heating is required, perform heating by methods that ensure a uniform
temperature throughout the entire member. When directed, remove members damaged to an
extent impairing appearance, strength, or serviceability and replace with new members at no
extra cost to the Owner.

Employ qualified riggers and plan erection to require minimum cutting. Erect members plumb,
true to line and level, and in precise positions. Provide temporary bracing and guying to resist
loads and stresses to which the structure may be subjected, including those due to erection
equipment and its operation.

FITTING

Closely fit members, finished true to line and in precise position required to allow accurate
erection and proper joining in the field.

Drilling to enlarge unfair holes will not be allowed. Allow only enough drifting during assembly to
bring parts into position, but not enough to enlarge holes or distort the metal. Do not heat rolled
sections, unless approved by Architect.

PUNCHING AND DRILLING

Punch material 1/16 inch larger than nominal diameter of bolt, wherever thickness of metal is
equal to or less than the diameter of the bolt plus 1/8 inch.

Drill or sub-punch and ream where metal is equal to or more than the diameter of the bolt plus
1/8 inch. Make diameter for sub-punched and sub-drilled holes 1/16 inch larger than nominal
diameter of bolt.
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Precisely locate holes to ensure passage of bolt through assembled materials without drifting.
Enlarge holes when necessary to receive bolts by reaming; flame cutting to enlarge holes is not
acceptable. Structural Steel members with poorly matched holes will be rejected.

FINISHING

After erection, spots or surfaces where paint has been removed, damaged, or burned off and
field rivets, bolts, and other field connections not concealed in the work, shall be cleaned of dirt,
oil, grease, and burned paint and furnished with a spot coat of the same primer installed during
shop priming.

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint. Install paint to exposed areas with the same material installed
during shop painting. Install by brush or spray to provide a minimum dry film thickness of 2.5
mils.

FIELD QUALITY CONTROL

Owner will provide a special inspector and independent testing laboratory to perform field
inspections and tests and to prepare test reports.

Correct deficiencies in or remove and replace structural steel that inspections and test reports
indicate do not comply with specified requirements.

All welders shall be qualified for each process and position per the latest edition of AWS D1.1,
Chapter 4, Part C - Performance Qualifications. The welder’s qualification shall be considered
as remaining in effect indefinitely unless the welder is not engaged in a given process of
welding for which the welder is qualified for a period exceeding six months or unless there is
some specific reason to question a welder’s ability.

Inspection of Shop Fabrication: Required for structural steel according to CBC Section
1704A.2.5.

Inspection of Shop and Field Welding: Required for all structural steel according to CBC
Section 1705A.2.

Erection Inspection: Inspector shall inspect all erection including the grouting under base
plates.

Non-Destructive Welding Inspection: The Special Inspector(s) shall continuously inspect and
test all welds by ultrasonic or other non-destructive tests as approved. Test procedure for
ultrasonic tests shall conform to AWS D1.1 and requirements herein.

1. Required Testing: Test following welds by ultrasonic testing method:
a. Full Penetration Groove welded connections of column to column, column to
girder, girder to girder, and like connections.
b. Other welded connections indicated to be ultrasonically tested on Structural
Drawings.
C. Other welds directed to be ultrasonically tested by the Architect, Structural

Engineer, or Inspector Of Record.

STRUCTURAL STEEL FRAMING
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Ultrasonic Testing: An AWS Certified Welding Inspector, approved by DSA shall operate
ultrasonic testing equipment, examine welds, and maintain a record of welds examined,
defects found, and disposition of each defect. Defective welds shall be repaired in
accordance with AWS D1.1, latest revision, and costs for retesting defective welds shall
be responsibility of the Contractor. Tests shall be complete tests according to AWS D1.1,
latest revision.

Rate of Testing: Test welds requiring ultrasonic testing at 100 percent. No reduction in
testing rate will be permitted.

Backing Strips: Remove backing strips whenever ultrasonic indications arising from weld
roots can be interpreted as either a weld defect or a backing strip, and retest weld if no
root defect is visible. If no defect is disclosed by retest and no significant amount of the
base and weld metal is removed, joint needs no further repair or welding. Repair all
defects disclosed. Contractor shall bear the cost of removals and repairs.

Ultrasonic Instrumentation: Calibrated by technician to evaluate the quality of welds in
accordance with AWS D1.1-06, Sections 5 and 6.

Acceptance Criteria: In accordance with larger reflector criteria of AWS D1.1, latest
revision.

CLEAN UP

Remove rubbish, debris and waste materials and legally dispose of off the Project Site.
PROTECTION

Protect the Work of this section until Substantial Completion.

HANDLING

Both in shop and in the field, transport, handle and erect to prevent damage or overstressing of
any component.

END OF SECTION

STRUCTURAL STEEL FRAMING
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SECTION 05 12 13

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING

GENERAL

SUMMARY

Section Includes:
1. Architecturally exposed structural steel (AESS).
2. Section 05 12 00 "Structural Steel Framing" requirements that also apply to AESS.

Related Requirements:

1. Section 05 50 00 "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.

2. Section 09 96 00 "High-Performance Coatings for surface preparation and priming
requirements.

DEFINITIONS
AESS: Architecturally exposed structural steel.

Category AESS 1: Structural steel that is categorized by ANSI/AISC 303, Section 10, as
AESS 1 and may be designated AESS 1 or Category AESS 1 in the Contract Documents.

Category AESS 2: Structural steel that is categorized by ANSI/AISC 303, Section 10, as
AESS 2 and is designated as AESS 2 or Category AESS 2 in the Contract Documents.

Category AESS 3: Structural steel that is categorized by ANSI/AISC 303, Section 10, as
AESS 3 and is designated as AESS 3 or Category AESS 3in the Contract Documents.

Category AESS 4: Structural steel that is categorized by ANSI/AISC 303, Section 10, as
AESS 4 and is designated as AESS 4 or Category AESS 4 in the Contract Documents.

Category AESS C: Structural steel with custom characteristics that is categorized by
ANSI/AISC 303, Section 10, as AESS C and is designated as AESS C or Category AESS C in
the Contract Documents.

SEAC/RMSCA Guide Specification: SEAC/RMSCA's "Sample Specification, Section 05 02 13:
Architecturally Exposed Structural Steel."

COORDINATION
Coordinate surface preparation requirements for shop-primed items.
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.

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

ACTION SUBMITTALS

Product Data:

1.
2.

N o o b~ w

Tension-control, high-strength, bolt-nut-washer assemblies.

Corrosion-resisting (weathering steel), tension-control, high-strength, bolt-nut-washer
assemblies.

Filler.

Primer.
Galvanized-steel primer.
Etching cleaner.

Galvanized repair paint.

Shop Drawings: Show fabrication of AESS components. [ Shop Drawings for structural steel
may be used for AESS.]

1.

ok~ 0N

10.

Identify AESS category for each steel member and connection, including transitions
between AESS categories and between AESS and non-AESS.

Include details of cuts, connections, splices, camber, holes, and other pertinent data.
Include embedment Drawings.
Indicate orientation of mill marks and HSS seams.

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. [ Indicate grinding, finish,
and profile of welds.]

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

Indicate exposed surfaces and edges and surface preparation being used.
Indicate special tolerances and erection requirements.
Indicate weep holes for HSS [and vent holes for galvanized HSS].

Indicate surface preparation, primer, and coating requirements, including systems
specified in other Sections.

Samples: Submit Samples to set quality standards for AESS.

1.

Two steel plates, 3/8 by 8 by 4 inches, with long edges joined by a groove weld [ and with
weld ground smooth].

Steel plate, 3/8 by 8 by 8 inches, with one end of a short length of rectangular steel tube,
4 by 6 by 3/8 inches, welded to plate with a continuous fillet weld [ and with weld ground
smooth and blended].

Round steel tube or pipe, minimum 8 inches in diameter, with end of another round steel
tube or pipe, approximately 4 inches in diameter, welded to its side at a 45-degree angle
with a continuous fillet weld [ and with weld ground smooth and blended].

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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INFORMATIONAL SUBMITTALS
Qualification Data: For [Installer] [fabricator] [shop-painting applicator].

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

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification
Program and is designated an AISC-Certified Plant, Category BU, or is accredited by the IAS
Fabricator Inspection Program for Structural Steel (AC 172) and is experienced in fabricating
AESS similar to that indicated on this Project.

Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification
Program, is designated an AISC-Certified Erector, [Category ACSE] [Category CSE], and is
experienced in erecting AESS similar to that indicated on this Project.

Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint [Endorsement P1]
[Endorsement P2] [Endorsement P3] or SSPC-QP 3.

Mockups: Build mockups of AESS to set quality standards for fabrication and installation.

1. Build mockup of typical portion of AESS as shown on Drawings.

2. Coordinate painting requirements with [Section 09 91 13 "Exterior Painting."]
[Section 09 91 23 "Interior Painting."]

3. Coordinate high-performance coatings requirements with Section 09 96 00 "High-
Performance Coatings."

4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.
DELIVERY, STORAGE, AND HANDLING

Use special care in handling AESS to prevent twisting, warping, nicking, and other damage
during fabrication, delivery, and erection. Store materials to permit easy access for inspection
and identification. Keep AESS members off ground and spaced by using pallets, dunnage, or
other supports and spacers. Protect AESS members and packaged materials from corrosion
and deterioration.

1. Do not store AESS 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.

FIELD CONDITIONS

Field Measurements: Where AESS is indicated to fit against other construction, verify actual

dimensions by field measurements before fabrication.

PRODUCTS

PERFORMANCE REQUIREMENTS

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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A. Comply with requirements of ANSI/AISC 303, Sections 1 through 9 and as modified in Section
10, "Architecturally Exposed Structural Steel."

2.02 BOLTS, CONNECTORS, AND ANCHORS

A. Tension-Control, High-Strength, Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M,
Grade F1852, Type 1, round-head assemblies consisting of steel structural bolts with splined
ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1,
hardened carbon-steel washers.

1. Finish: [Plain] [Mechanically deposited zinc coating].
B. Corrosion-Resisting (Weathering) Steel, Tension-Control, High-Strength, Bolt-Nut-Washer
Assemblies: ASTM F3125/F3125M, Grade F1852, Type 3, round-head assemblies consisting of

steel structural bolts with splined ends; ASTM A563, Grade DH3, heavy-hex carbon-steel nuts;
and ASTM F436/F436M, Type 3, hardened carbon-steel washers.

2.03 FILLER
A. Polyester filler intended for use in repairing dents in automobile bodies.
2.04 PRIMER

A. Steel Primer:

1. Comply with [Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior
Painting."] [Section 09 96 00 "High-Performance Coatings."] [Section 09 91 13 "Exterior
Painting," Section 09 91 23 "Interior Painting," and Section 09 96 00 "High-Performance
Coatings."]

SSPC-Paint 23, latex primer.
Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.
B. Galvanized-Steel Primer: .
1. Etching Cleaner: MPI#25, for galvanized steel.
2. Galvanizing Repair Paint: ASTM A780/A780M.

2.05 FABRICATION

A. Shop fabricate and assemble AESS to the maximum extent possible. Locate field joints at
concealed locations if possible. Detail assemblies to minimize handling and to expedite
erection.

1. Use special care handling and fabricating AESS before and after shop painting to
minimize damage to shop finish.
B. Category AESS 1:

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up members.
Keep appearance and quality of welds consistent. Maintain true alignment of members
without warp exceeding specified tolerances.

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-
SP 6 (WAB)/NACE WAB-3.

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth
surfaces and eased edges.

Make intermittent welds appear continuous, using filler or additional welding.

Seal weld open ends of hollow structural sections with 3/8-inch closure plates.
Limit butt and plug weld projections to 1/16 inch.

Install bolt heads on the same side of each connection and maintain orientation
consistently from one connection to another.

Remove weld spatter, slivers, and similar surface discontinuities.

Remove blemishes and surface irregularities resulting from temporary braces or fixtures
by filling or grinding, before cleaning, treating, and shop priming.

Grind tack welds smooth unless incorporated into final welds.

Remove backing and runoff tabs, and grind welds smooth.

Category AESS 2:

1.

N o o s

10.
11.
12.

13.

14.

15.
16.

Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up members.
Keep appearance and quality of welds consistent. Maintain true alignment of members
without warp exceeding specified tolerances.

Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-
SP 6 (WAB)/NACE WAB-3.

Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth
surfaces and eased edges.

Make intermittent welds appear continuous, using filler or additional welding.
Seal weld open ends of hollow structural sections with 3/8-inch closure plates.
Limit butt and plug weld projections to 1/16 inch.

Install bolt heads on the same side of each connection and maintain orientation
consistently from one connection to another.

Remove weld spatter, slivers, and similar surface discontinuities.

Remove blemishes and surface irregularities resulting from temporary braces or fixtures
by filling or grinding, before cleaning, treating, and shop priming.

Grind tack welds smooth unless incorporated into final welds.
Remove backing and runoff tabs, and grind welds smooth.

Limit as-fabricated straightness tolerance to one-half that permitted for structural-steel
materials in ANSI/AISC 303.

Limit as-fabricated curved structural steel tolerance to that permitted for structural-steel
materials in ANSI/AISC 303.

Limit as-fabricated straightness tolerance of welded built-up members to one-half that
permitted by AWS D1.1/D1.1M.

Conceal fabrication and erection markings from view in the completed structure.

Make welds uniform and smooth.

Category AESS 3:

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up members.
Keep appearance and quality of welds consistent. Maintain true alignment of members
without warp exceeding specified tolerances.

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-
SP 6 (WAB)/NACE WAB-3.

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth
surfaces and eased edges.

4. Make intermittent welds appear continuous, using filler or additional welding.

5. Seal weld open ends of hollow structural sections with 3/8-inch closure plates.

6. Limit butt and plug weld projections to 1/16 inch.

7. Install bolt heads on the same side of each connection and maintain orientation
consistently from one connection to another.

Remove weld spatter, slivers, and similar surface discontinuities.
Remove blemishes and surface irregularities resulting from temporary braces or fixtures
by filling or grinding, before cleaning, treating, and shop priming.

10.  Grind tack welds smooth unless incorporated into final welds.

11. Remove backing and runoff tabs, and grind welds smooth.

12.  Limit as-fabricated straightness tolerance to one-half that permitted for structural-steel
materials in ANSI/AISC 303.

13. Limit as-fabricated curved structural steel tolerance to that permitted for structural-steel
materials in ANSI/AISC 303.

14.  Limit as-fabricated straightness tolerance of welded built-up members to one-half that
permitted by AWS D1.1/D1.1M.

15.  Conceal fabrication and erection markings from view in the completed structure.

16. Make welds uniform and smooth.

17.  Cut out mill marks from mill material or hide these markings from view in the completed
structure. Where neither method is possible, remove mill marks by grinding and filling
surfaces as approved by Architect.

18.  Grind butt and plug welds smooth or fill, removing weld splatter exposed to view.

19.  Orient HSS seams as indicated or away from view.

20.  Align and match abutting member cross sections.

21.  Atvisible open joints of copes, miters, and cuts, maintain uniform clear gaps of 1/8 inch.
At closed joints, maintain uniform contact within 1/16 inch.

22.  Fabricate with exposed surfaces smooth, square, and of surface quality approved by
Architect.

Category AESS 4:

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up members.
Keep appearance and quality of welds consistent. Maintain true alignment of members
without warp exceeding specified tolerances.

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-

SP 6 (WAB)/NACE WAB-3.

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth
surfaces and eased edges.

Make intermittent welds appear continuous, using filler or additional welding.

Seal weld open ends of hollow structural sections with 3/8-inch closure plates.
Limit butt and plug weld projections to 1/16 inch.

Install bolt heads on the same side of each connection and maintain orientation
consistently from one connection to another.

Remove weld spatter, slivers, and similar surface discontinuities.

Remove blemishes and surface irregularities resulting from temporary braces or fixtures
by filling or grinding, before cleaning, treating, and shop priming.

Grind tack welds smooth unless incorporated into final welds.
Remove backing and runoff tabs, and grind welds smooth.

Limit as-fabricated straightness tolerance to one-half that permitted for structural-steel
materials in ANSI/AISC 303.

Limit as-fabricated curved structural steel tolerance to that permitted for structural-steel
materials in ANSI/AISC 303.

Limit as-fabricated straightness tolerance of welded built-up members to one-half that
permitted by AWS D1.1/D1.1M.

Conceal fabrication and erection markings from view in the completed structure.
Make welds uniform and smooth.

Cut out mill marks from mill material or hide these markings from view in the completed
structure. Where neither method is possible, remove mill marks by grinding and filling
surfaces as approved by Architect.

Grind butt and plug welds smooth or fill, removing weld splatter exposed to view.
Orient HSS seams as indicated or away from view.
Align and match abutting member cross sections.

At visible open joints of copes, miters, and cuts, maintain uniform clear gaps of 1/8 inch.
At closed joints, maintain uniform contact within 1/16 inch.

Fabricate with exposed surfaces smooth, square, and of surface quality approved by
Architect.

Treat HSS seams to appear seamless.

Contour and blend welds and weld transitions between members, removing splatter
exposed to view.

Fill surface imperfections with filler and sand smooth to achieve surface quality approved
by Architect.

Minimize weld show-through and distortion on the opposite side of exposed connections
by grinding to a smooth profile aligned with adjacent material.

Erection marks, painted marks, and other marks are permitted on [galvanized-] [corrosion-
resisting (weathering)] steel surfaces of completed structure.

Cleaning Corrosion-Resisting (Weathering) AESS: Clean and prepare steel surfaces that are to
remain unpainted according to SSPC-SP 6 (WAB)/NACE WAB-3.

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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SHOP CONNECTIONS
High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified.
1. Joint Type: [Snug tightened] [Pretensioned] [Slip critical].
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.

GALVANIZING
1. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A123/A123M.
2. Do not quench or apply post-galvanizing treatments that might interfere with paint
adhesion.
3. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain

as weep holes, by plugging with zinc solder and filing off smooth.
4. Galvanize AESS [lintels] <Insert description> attached to structural-steel frame and
located in exterior walls.

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.

2 Surfaces to be field welded.

3 Surfaces to be high-strength bolted with slip-critical connections.

4. Corrosion-resisting (weathering) steel surfaces.

5 Galvanized surfaces unless indicated to be painted.

Surface Preparation: Clean nongalvanized surfaces to be painted. Remove loose rust and mill

scale and spatter, slag, or flux deposits. Prepare surfaces according to the following
specifications and standards:

SSPC-SP 2.

SSPC-SP 3.

SSPC-SP 7 (WAB)/NACE WAB-4.
SSPC-SP 14 (WAB)/NACE WAB-8.
SSPC-SP 11.

SSPC-SP 6 (WAB)/NACE WAB-3.
SSPC-SP 10 (WAB)/NACE WAB-2.
SSPC-SP 5 (WAB)/NACE WAB-1.
SSPC-SP 8.

© © N ok~ 0w DN =

Preparing Galvanized Steel for Shop Priming: After galvanizing, thoroughly clean steel of
grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner [or according to
SSPC-SP 16].

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

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

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or
erection. Change color of second coat to distinguish it from first.

PART 3 EXECUTION

3.01

A

B.

C.

3.02

A

3.03

A.

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.

Examine AESS for twists, kinks, warping, gouges, and other imperfections before erecting.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep AESS
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.

ERECTION

Take special care during erection to avoid marking or distorting the AESS and to minimize
damage to shop painting. Set AESS accurately in locations and to elevations indicated and
according to ANSI/AISC 303 and ANSI/AISC 360.

1. Remove welded tabs that were used for attaching temporary bracing and safety cabling
and that are exposed to view in the completed Work. Take care to avoid any blemishes,
holes, or unsightly surfaces resulting from the use or removal of temporary elements.

Grind tack welds smooth.
Remove backing and runoff tabs, and grind welds smooth.

Orient bolt heads on the same side of each connection and maintain orientation
consistently from one connection to another.

5. Remove erection bolts in [Category AESS 4] <Insert category> AESS, fill holes with
weld metal or filler, and grind or sand smooth to achieve surface quality approved by
Architect.

6. Fill weld access holes in [Category AESS 4] <Insert category> AESS with weld metal or
filler and grind, or sand smooth to achieve surface quality as approved by Architect.

7. Conceal fabrication and erection markings from view in the completed structure.

In addition to ANSI/AISC 303, Section 10 requirements, comply with the following.

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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Erection of [Category AESS 1] [and Category AESS 2]:

a.

- o a o

g.
h.

Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 for non-
AESS.

Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds consistent.
Maintain true alignment of members without warp exceeding specified tolerances.

Remove weld spatter, slivers, and similar surface discontinuities.
Grind off butt and plug weld projections larger than 1/16 inch.
Continuous welds are to be of uniform size and profile.

Ream holes that must be enlarged. Use of drift pins or burning is not permitted.
Replace misaligned connection plates where holes cannot be aligned with
acceptable appearance.

Splice members only where indicated on Drawings.

No torch cutting or field fabrication is permitted.

Erection of Category AESS 3:

a.

- o a o

Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 for non-
AESS.

Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds consistent.
Maintain true alignment of members without warp exceeding specified tolerances.

Remove weld spatter, slivers, and similar surface discontinuities.
Grind off butt and plug weld projections larger than 1/16 inch.
Continuous welds are to be of uniform size and profile.

Ream holes that must be enlarged. Use of drift pins or burning is not permitted.
Replace misaligned connection plates where holes cannot be aligned with
acceptable appearance.

Splice members only where indicated on Drawings.
No torch cutting or field fabrication is permitted.
Weld profiles, quality, and finish are be as approved by Architect.

Make joint welds, including tack welds, appear continuous by filling intermittent
welds.

Erection of Category AESS 4:

a.

= o a o

Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 for non-
AESS.

Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds consistent.
Maintain true alignment of members without warp exceeding specified tolerances.

Remove weld spatter, slivers, and similar surface discontinuities.
Grind off butt and plug weld projections larger than 1/16 inch.
Continuous welds are to be of uniform size and profile.

Ream holes that must be enlarged. Use of drift pins or burning is not permitted.
Replace misaligned connection plates where holes cannot be aligned with
acceptable appearance.

Splice members only where indicated on Drawings.

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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h. No torch cutting or field fabrication is permitted.
i. Weld profiles, quality, and finish are be as approved by Architect.
j. Make joint welds, including tack welds, appear continuous by filling intermittent
welds.
k. Grind welds smooth.

I Minimize weld show-through and distortion on the opposite side of exposed
connections by grinding to a smooth profile aligned with adjacent material.

m. Oversize welds where ground, contoured, or blended, and grind to provide a
smooth transition, matching profile approved by Architect.

4. Erection of Category AESS C:

a. <Insert requirements>.

FIELD CONNECTIONS

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

1. Joint Type: [Snug tightened] [Pretensioned] [Slip criticall.
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.

REPAIR

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and touchup
galvanizing to comply with ASTM A780/A780M.

Touchup Painting:

1. 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.

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3
power-tool cleaning.

2. Cleaning and touchup painting are specified in Section 09 96 00 "High-Performance
Coatings."

Touchup Priming: Cleaning and touchup priming are specified in Section 09 96 00 "High-
Performance Coatings."

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to inspect AESS as specified in
Section 05 12 00 "Structural Steel Framing." The testing agency is not responsible for enforcing
requirements relating to aesthetic effect.

Architect will observe AESS in place to determine acceptability relating to aesthetic effect.

END OF SECTION

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING
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SECTION 0512 19
BUCKLING RESTRAINED BRACES
PART 1 GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.02 SUMMARY
A. This Section includes:
1. Engineering, Fabrication, and Erection of Buckling Restrained Braces (BRB'’s).
B. Provide all parts, materials, and labor required for the design, delivery, testing and erection of

buckling-restrained braces, which are designed by the manufacturer to meet stiffness, yield
strength, and elongation requirements as indicated on the Drawings and other requirements
specified Herein.

C. Related Sections:
1. Division 01 — General Requirements.
2. Section 05 1200: Structural Steel Framing.

1.03 REFERENCES
A. Standards listed below apply where designation is cited in this Section. Where the applicable

year of adoption or revision is not listed below, the latest edition applies.

1. ASTM: Standards of the American Society for Testing and Materials (ASTM) apply
where designated in this Section and as listed below. Refer to Section 05 1200.

a. A6 — Specification for General Requirements for Rolled Structural Steel Bars,
Plates, Shapes, and Sheet Piling, latest edition.

b. A36 — Specification for Carbon Structural Steel, latest edition.

c. A325- Specification for Structural Bolts, 120/105 ksi Minimum Tensile Strength,
latest edition.

d. A490 — Specification for Structural Bolts, 150 ksi Minimum Tensile Strength, latest
edition.

e. A500 — Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes, latest edition.

f. A572 — Specification for High-Strength Low-Alloy Columbium-Vanadium Structural
Steel, latest edition.

g. F959 — Specification for Compressible-Washer-Type Direct Tension Indicators for
Use with Structural Fasteners, latest edition.

h. F1852 — Specification for “Twist-off” Type Tension Control Structural Bolts,
120/105 ksi Minimum Tensile Strength, latest edition

BUCKLING RESTRAINED BRACES
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i. F2280 — Specification for “Twist-off” Type Tension Control Structural Bolts, 150
ksi Minimum Tensile Strength, latest edition
American Institute of Steel Construction
1. AISC 341 - Seismic Provisions for Structural Steel Buildings, including Supplements.
2. AISC 360 Specifications for Structural Steel Buildings.

American Welding Society

1. AWS D1.1 — Structural Welding Code - Steel.

2 AWS D1.8 — Structural Welding Code — Seismic Supplement.

3 2.4 — Standard Symbols for Welding, Brazing and Nondestructive Examination.
4. A5.1 —Specification for Carbon Steel Electrodes
5

A5.18 —Specification for Carbon Steel Electrodes and Rods for Gas Shielded Arc
Welding

6. A5.20 — Carbon Steel Electrodes for Flux Cored Arc Welding

SSPC: Latest edition of Society for Protective Coatings surface preparation and painting
specifications apply where cited in this Section.

DEFINITIONS

Buckling Restrained Brace (BRB): A steel brace consisting of an outer steel casing, an inner
steel core, and a concrete matrix between the core and the outer steel casing. The inner steel
core resists against tensile and compressive axial loads and is restrained from buckling by the
concrete contained in the outer steel casing.

DESIGN AND PERFORMANCE REQUIREMENTS

Physical Requirements:

1. The net area of the steel core shall be as designated on the Drawings.

2. The casting shall not exceed the maximum dimensions designated on the Drawings,
without written approval of Owner’s Representative.

Performance Criteria:

1. Braces shall provide for stable cyclic displacement (lengthening and shortening),
corresponding to the acceptance criteria of ANSI/AISC 341, Section K3.8.

Design Requirements:

1. Manufacturer’'s Engineer shall design the following components to achieve the
Performance Criteria:

a. Braces

b Connection of Brace to Gusset Plate
c. Gusset Plate
d

Connection of Gusset Plate to primary structural columns and beams.

BUCKLING RESTRAINED BRACES
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Design shall be based on detailed examination and understanding of the results of
qualifying cyclic tests and interpolation of results to project conditions.

Where bracing connections are designed by manufacturer, they shall be designed to a
minimum of 1.1 times the adjusted brace strength as defined in Article 2.4.F. Connection
design shall include length effects for long BRBs as described in Article 2.3.F.

2. Interpolation of test results for different member sizes shall be justified by rational
analysis that demonstrates stress distributions and magnitudes of internal strains that are
consistent with or less severe than the tested assemblies and that considers the adverse
effects of larger material properties and variations in material properties. Consider the
effect of imposed end rotations.

3.  Buckling-restrained braces longer than 35 feet (or greater than 200% of the qualifying
test specimen) shall account for length effects in the determination of the compression
overstrength factor ({J). BRB manufacturer shall submit design methodology to justify
values used to determine length effects. This methodology must include the comparison
of test results of at least (2) long BRBs (minimum of 40 feet long) to a control sample of
one-half the length of the long specimen. Both the control sample and the long specimen
shall be of similar capacity (+5%) for comparison.

4.  End rotation effects corresponding to the larger of 2.0 times Design Story Drift or .025
radians minimum shall be considered.

Qualification Tests: The design of braces shall be based on results from qualifying cyclic tests.
Test shall consist of at least two successful cyclic tests: one is required to be a test of a brace
sub-assemblage that includes brace connection imposed rotations and the other may be either
a uniaxial or sub-assemblage test.

1. Qualification tests shall conform to requirements of ANSI/AISC 341, Section K3.

2. Qualification tests are permitted to be based on documented full-scale cyclic tests
performed for other projects or tests reported in research, provided that there is sufficient
basis for extrapolation to project conditions.

SUBMITTALS
Qualification Testing Report: Conform to requirements of ANSI/AISC 341, Section K3.7.

Certified Manufacturer's Quality Assurance Plan: Conform to requirements of “Quality
Assurance”.

Manufacturer’s in-house Quality Assurance Inspection Report for each brace upon completion
of fabrication.
Brace Design: Submit drawings and calculations signed by the Manufacturer’s Engineer.

1. Design Drawings: Provide drawings, calculations and certifications that include the size
and configuration of steel core for full length of BRB. Indicate casing size and length.
Provide details of welding. The Brace manufacturer's engineer shall seal and sign final
calculations, drawings and required certification.

Certified material test reports: Submit to Owner’s Testing Laboratory for record purposes.

1. Tensile tests and chemical analysis for all steel.

2. Independent coupon tests used to verify core plate initial yield stress, tensile stress, and
ultimate elongation.

BUCKLING RESTRAINED BRACES
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a. Where core plates are fabricated from plate material, coupon tests shall be
performed on each plate.
b. Where core plates are fabricated from bar stock, coupons shall be made at
intervals of each 5 tons of material of same heat and thickness.
C. Coupon tests to be taken at point of manufacture. Mill test reports (MTR) may not

be used.

3. Plates 2 inches (50mm) and thicker shall be supplied with Charpy V-Notch testing in
accordance with ASTM A673, Frequency P, or approved equal. The impact test shall
meet a minimum average value of 20 ft-lbs absorbed energy at +70 degrees Fahrenheit
and shall be conducted in accordance with AISC Specification, or approved equal.

Erection Drawings: Show location and size of BRB’s, including size, thickness, and length of
exterior brace casing as well as configuration and size of the full length of the core plates.
Provide complete information necessary for fabrication of elements of structural steel frame to
receive braces and fabrication of connection plates. Show methods of assembly, including type
and size of bolts, hole diameter, and preparation and finish of faying surfaces. Identify
tolerances for fabrication and erection.

Testing and Inspection Records: Submit Quality Assurance test and inspection reports to
Testing Laboratory for record purposes prior to shipping of braces.

Welding Certificates

1. Welder Performance Qualification Records (WPQR’s)

2. Welding Procedure Specification (WPS) written in conformance with AWS D1.1 for each
proposed type of welded joint, whether pre-qualified or qualified by testing.

Outside Testing Agency Quality Control Report where applicable.

QUALITY ASSURANCE

Manufacturer Qualifications: Shall have manufactured and successfully tested braces of sizes
required for this project.

Design Engineer Qualifications: Civil Engineer, registered in the State of California that is
knowledgeable with the results of cyclic testing BRB’s and experienced in the design of BRB’s
based on engineering analysis.

1. Engineer may be an employee of brace manufacturer.

Quality Assurance Plan: Manufacturer shall have a detailed Quality Assurance Plan to
evidence that the BRB’s being manufactured are of the same quality as those tested, including:

1. Welding procedures.
2. Methodology for verifying and documenting material properties.
3. Indication of how the product is to be identified, such that it can be traced back to

production quality assurance records.

4, A flow chart of the process by which the product is manufactured, including description
of production methods.

Identified manufacturing tolerances for each production process.

In-process quality control including all points of internal inspection for control and
monitoring of the fabrication and assembly process.

BUCKLING RESTRAINED BRACES
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Qualification Testing: Refer to Section 1.05D, “Qualification Tests” for requirements.

1. Extrapolation of Qualification Testing: All deviations from materials, details of
fabrication, and quality assurance controls used for the fabrication of tested prototype
braces shall be identified by manufacturer and reviewed by Design Engineer to ensure
that production braces met or exceed the level of quality used in fabrication of prototype
braces.

Coupon Testing:

1. Sample and tension test each steel plate for brace core in accordance with ASTM ES8,
plate-type tests.
2. Take samples from plates at point of brace manufacture.
a. The axis of the test specimens shall be parallel to the axis of the brace core; no
testing transverse to axis of brace core in required.
b. The end of the test specimen shall be located 6 inches minimum from the end of
plate.
C. The centerline of the test specimen shall be located at the center of steel bars and

not closer than 8 inches to a rolled edge of plate.

3. Report initial yield, yield at 0.2% offset, tensile strength, and elongation for each
specimen. Report average yield at two percent offset for each sample (of 3, or more,
specimen tests).

4, When the average vyield (at 0.2% offset) for a sample falls outside of the specified
tolerances, the steel shall be rejected for use on the project.

Erect mock-up of brace end and connection per Section 05 1200: Structural Steel.

The Manufacturer shall notify Owner of fabrication schedule at least 30 days prior to fabrication
in order to allow Owner or Owner’s Representative to observe fabrication process.

DELIVERY, STORAGE AND HANDLING
Store braces above grade on platforms, skids or other supports.
Protect steel from corrosion.

Store other materials in a weather-tight and dry place until installed into the Work.

PART 2 - PRODUCTS

2.01

A.

B.

ACCEPTABLE MANUFACTURERS

An acceptable manufacturer will have successfully completed qualification testing of braces
similar to those required for the project and will be subject to compliance with other
requirements of the Contract Documents, including limitations on maximum brace dimensions.
Also, an acceptable manufacturer is one that has completed DSA projects (of similar size) in
the past ten (10) years.

Plants fabricating buckling-restrained braces shall comply with the following:

1. Obtain and maintain accreditation from The American Institute of Steel Construction
(AISC Certified Fabricator) in conjunction with any additional certifications required by
the local jurisdiction.

BUCKLING RESTRAINED BRACES
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2. Have a minimum of 5 years of documented continuous experience in the fabrication of
buckling-restrained braces with a minimum of 30 completed projects over this same
period.
3. Buckling-restrained braces for this project shall be manufactured in the same facility

(following the same quality assurance procedures) as the braces manufactured and
tested to fulfill the AISC 341 testing requirements.

Buckling-Restrained Braces shall be manufactured and supplied by the following vendor or
equal.

1. CoreBrace, LLC
5789 West Wells Park Road
West Jordan, UT 84081

801.280.0701

Documentation showing evidence of valid accreditation and experience shall be submitted to
the Engineer of Record during the bidding phase for any proposed manufacturer not listed
above.

MATERIALS

Core Plate
1. ASTM A36 with Fy as noted on the drawings.
a. Fy of all core plate material shall be verified via coupon test per Article 1.4.D.2.

b. Core plates 2 inches (50mm) and thicker shall be supplied with Charpy V-Notch
testing per Article 1.4.D.3.

C. If not noted on the drawings, use 38ksi < Fy < 46ksi

Casing
1. ASTM A500, Gr. B or similar for square or rectangular sections.
2. ASTM A500, Gr. B or A53, Gr. B or similar for round sections.

Welding Materials

1. Shielded metal arc welding electrodes conform to AWS A5.1, flux-cored arc welding
electrodes conform to AWS A5.20, and electrodes used for gas metal arc or submerged
arc conform to the requirements of AWS A5.18.

2. The minimum tensile strength of the E70 class electrodes used in production is 70,000
psi (470 MPa).
3. Materials shall provide production welds with minimum Charpy V Notch properties of 20

ft-lbs (27 J) at -20°F (-30 C).
Shop Primer: In accordance with Section 05 2100.

Debonding Agent: Manufacturer’s standard; demonstrated suitable to maintain separation of
steel core and grout encasement when subjected to a minimum of 30 cycles of inelastic
yielding at 2.0 percent strain; resistant to aging effects for a life cycle of 50 years.

Fill Material: Manufacturer’s standard cementitious grout; demonstrated suitable for function as
a confining in-fill material by subassemblage qualification testing.

1. Grout shall have a minimum compressive strength of 3500 psi at 28 days (ASTM C109).

BUCKLING RESTRAINED BRACES
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Bolts, Nuts, and Washers:
1. ASTM A325 or A490 for conventional high-strength bolts (F3125),, ASTM A563 nuts.
2. ASTM 1852 or F2280 for twist-off type Tension Control Bolt/Nut/Washer Assemblies.

FABRICATION

Fabricate steel in accordance with Section 05 1200: Structural Steel for members part of the
Seismic Force Resisting System. Braces shall be fabricated in accordance with AISC Code of
Standard Practice and in an AISC Certified Shop that participates in the AISC Quality
Certification Program.

Core Plates
1. The general roughness cannot exceed 1000 micro-inches in the yielding length.
2. Cut core plates to profile shown on manufacturer’s design drawings. Conform to

tolerances of manufacturer’s Quality Assurance Manual, except tolerance on plate width
shall not exceed plus or minus 0.2 inches (5mm).

Axis of core plates shall be parallel to rolling direction of steel plate.
Splices in the steel core shall not be permitted.

Roughness: After cutting, edges of core plates shall have surface finish better than
Sample 3, AWS C4.1.

6. Gouges and Notches: Occasional gouges and notched less than 0.2 inches (5 mm)
deep in edges of core plates may be repaired by grinding to a smooth transition. The
length of transition shall be a minimum of 10 times the depth of gouge. The area shall
be inspected by MT after grinding to ensure the entire depth of gouge has been
removed. Deeper gouges shall be cause for rejection of piece.

7. Welding: Continuously weld intersections of cruciform plates. The detailing and
finishing of weld terminations shall meet or exceed quality of tested assembly.
Holes: Bolted and pin connections shall conform with the requirements of ANSI/AISC 360.

1. Standard holes for bolted connections, except that single ply plated connections may
use oversized holes

2. Holes for pins shall be a maximum of 1/32-inch larger than the diameter of the pin.

Assembly: Assemble components of the Buckling Restrained Brace in a manner to ensure
proper performance of the brace.

1. Examine steel core areas for straightness prior to coating with debonding agent.

2. Provide end-conforming plates to ensure confinement of the fill material while allowing
for non-restricting movement of the steel core.

Finishes: Except as otherwise designated on Drawings, conform to the following finish and
painting schedule, in accordance with requirements of Division 05 Section, Structural Steel
Framing:

1. Interior, concealed by finishes or spray fireproofed: SSPC-2 surface preparation; shop
primed with manufacturer’s standard shop primer, except faying surfaces of bolted
connections, surfaces that will be field welded, exposed surfaces that shall be
galvanized and surfaces to receive spray fireproofing.

BUCKLING RESTRAINED BRACES
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2. Interior, exposed and finish painted: SSPC-6 surface preparation; shop paint with Type
A primer, except at faying surfaces of bolted connections, surfaces that shall be
galvanized and surfaces to receive spray fireproofing.

3. Do not paint connection faying surfaces if connection are designated slip critical unless
paint used provides same slip resistance

SOURCE QUALITY CONTROL

Inspection and testing will be performed under in accordance with procedures and
administrative requirements of Division 01 Section.

Owners Testing Agency will:

1. Review Manufacturer’s Quality Assurance Plan, mill certificates and coupon test report.

2.  Review Manufacturer’s quality assurance test and inspection reports.

Contractor shall:

1. Notify Owner’s Representative no less than 30 days before the start of fabrication of the
buckling restrained braces, to allow Owner’s Representative to observe fabrication and
assembly process.

2. Perform testing and inspection in accordance with approved Quality Assurance Plan and
requirements of Contract Documents.

PERFORMANCE REQUIREMENTS

Core plate material shall have a yield range of 42 ksi within +4 ksi unless indicated otherwise in
the structural BRB drawings. Coupon tests taken from plates at point of manufacture of BRBs
shall be used to verify conformance. Additional coupon tests may be performed to replace
coupon tests that fall out of acceptable range.

Increasing amplitude cyclic displacement tests per the AISC Seismic Provisions shall provide
stable performance up to a displacement corresponding to 2.0 x Design Story Dirift.

1. Hysteretic behavior shall display no post-yield loss of strength, degradation, or pinching.
2. Fracture of any portion of the BRB shall not occur during the qualifying tests.
3. The cumulative ductility factor requirement specified in AISC 341 shall be increased

from 200 to 300.

The steel core shall resist compression and tension forces. The steel core area shall be as per
the project drawings and based on the yield stress range specified.

The steel and concrete casing shall prevent the steel core from buckling globally and locally
during compressive loading without binding due to longitudinal shortening and transverse
expansion. Demand for local and global stability of casing checks shall be based on the
adjusted brace strength at the maximum vyield stress (Fysc,max) of the specified yield stress
range of the core plate material. Casing design shall include length effects for long BRBs as
described in Article 2.3.F.

Steel core projections beyond the steel casing and brace connections shall develop the
adjusted brace strength without instigation of fracture or instability. For core plate checks use
the minimum (Fysc,min) of the specified yield stress range for determining demand. For all
other materials use Fysc,max to determine demand.

BUCKLING RESTRAINED BRACES
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The overstrength factors (T110101) shall be determined at a brace strain level associated with
the greater of a 2% interstory drift or twice the design story drift, the latter of which is taken as
(20C4Fyscmin)/(PlE). Where Py is provided, twice the design story drift is taken as
(2C4Pq)/(AscplcE). Cgqis the design drift deflection amplification factor, E is the nominal modulus
of elasticity of the core plate material, |, is the Importance Factor, [1 is the Redundancy Factor,
and Py is the demand in the BRBs at the controlling drift design load case with gravity loads
excluded. Compression overstrength determination shall include the effects of brace length as
described in Article 2.3.F.

QUALIFICATION TESTS

Buckling-restrained brace design shall be based on two qualifying cyclic tests conforming to the
AISC Seismic Provisions for Buckling Restrained Braced Frames. As stated in the Provisions,
at least one of the two qualifying tests needs to be a subassemblage test to demonstrate the
ability of the BRB to withstand rotational demands. The other test may be performed uniaxially
or may also be a subassemblage test.

The requirements of the AISC 341 Seismic Provisions shall be met along with the modification
in Article 2.4.B.3.

The strain level during testing shall be equivalent to, or greater than, the strains that the project
braces will be expected to withstand.

Qualifying cyclical tests can be based on full-scale cyclical tests previously reported for
projects, or research that are deemed similar to project conditions by the Manufacturer and
Project Engineer.

Qualification testing of long braces, if BRBs on this project are of sufficient length, as required
in Article 2.3.F.

PART 3 — EXECUTION

3.01

A.

ERECTION

Braces are erected under Section 05 1200: Structural Steel for members part of the Seismic
Force Resisting System.

Prior to erection, clean faying surfaces of brace to be in contact with bolted connections to
remove temporary coatings applied for transport and surface containments.

Buckling restrained braces shall not be field cut or altered. Alterations to structural steel
components to receive Buckling Restrained Braces shall be as permitted by Section 05 1200:
Structural Steel.

No field welding to buckling restrained brace members will be permitted, including attachment
of nonstructural components.

Prior to erection, clean faying surfaces of BRB to be in contact with bolted connections to
remove temporary coatings applied for transport and surface contaminants.

No field cutting or altering is permitted without the approval of the manufacturer and EOR.

BUCKLING RESTRAINED BRACES
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FITTING

Closely fit members, finished true to line and in precise position required to allow accurate
erection and proper joining in the field.

Drilling to enlarge unfair holes will not be allowed. Allow only enough drifting during assembly
to bring parts into position, but not enough to enlarge holes or distort the metal. Do not heat
rolled sections, unless approved by Architect.

PUNCHING AND DRILLING

Punch material 1/16 inch larger than nominal diameter of bolt, wherever thickness of metal is
equal to or less than the diameter of the bolt plus 1/8 inch.

Drill or sub-punch and ream where metal is equal to or more than the diameter of the bolt plus
1/8 inch. Make diameter for sub-punched and sub-drilled holes 1/16 inch larger than nominal
diameter of bolt.

Precisely locate holes to ensure passage of bolt through assembled materials without drifting.
Enlarge holes when necessary to receive bolts by reaming; flame cutting to enlarge holes is not
acceptable. Structural Steel members with poorly matched holes will be rejected.

FINISHING

After erection, spots or surfaces where paint has been removed, damaged, or burned off and
field rivets, bolts, and other field connections not concealed in the work, shall be cleaned of dirt,
oil, grease, and burned paint and furnished with a spot coat of the same primer installed during
shop priming.

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint. Install paint to exposed areas with the same material installed
during shop painting. Install by brush or spray to provide a minimum dry film thickness of 1.5
mils.

FIELD QUALITY CONTROL

Owner will provide a special inspector and independent testing laboratory to perform field
inspections and tests and to prepare test reports.

Correct deficiencies in or remove and replace structural steel that inspections and test reports
indicate do not comply with specified requirements.

Manufacturer to package BRB's for protection against shipping damage.

Manufacturer shall coordinate delivery dates and quantities with Contractor/Owner.
Contractor/Owner shall provide adequate storage space and proper lay-down areas.

CLEAN UP
Remove rubbish, debris and waste materials and legally dispose of off the Project Site.
PROTECTION

Protect the Work of this section until Substantial Completion.

BUCKLING RESTRAINED BRACES
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3.08 HANDLING

A. Both in shop and in the field, transport, handle and erect to prevent damage or overstressing of
any component.

END OF SECTION
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SECTION 05 31 00

STEEL DECKING

PART 1 GENERAL

1.01

1.02

1.03

SUMMARY
Provisions of Division 01 apply to this section.

Section Includes:

1. Metal decking as indicated.

2 Shear connectors.

3. Bent plate and sheet metal closures at decking edges and openings.
4 Holes through decking, with reinforcing.

Related Sections:

1. Section 01 41 00: Testing and Inspection.

2. Section 05 12 00: Structural Steel

3. Section 07 60 00: Flashing and Sheet Metal.

REFERENCES
ASTM A108 — Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.

ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip Process.

ASTM D746 - Standard Test Method for Brittleness Temperature of Plastics and Elastomers by
Impact.

ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded
Rubber.

AWS D 1.3 — Structural Welding Code Sheet — Steel.

AISI — Specifications for the Design of Cold-Formed Steel Structural Members.

SYSTEM DESCRIPTION

Performance Requirements: Compute properties of deck sections on basis of effective design
width as limited by provisions of the AlSI specifications. Provide no less than deck section

properties specified, including section modulus and moment of inertia per foot of width.

Regulatory Requirements:

STEEL DECKING
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1. Requirements of Regulatory Agencies: DSA and Underwriters Laboratories Inc. (UL)
approval for the decking when installed as a part of an assembly indicated on Drawings
in which fire resistive construction ratings are required.

2. Work of this section shall be in accordance with CBC.
SUBMITTALS

Shop Drawings: Submit drawings fully detailing and dimensioning all steel decking including
accessories, fastenings, welding, holes with reinforcing, flashings, and closures. Indicate
welding according to AWS Standard Welding Symbols. Show dimensioned layouts for openings
and reinforcing details.

Calculations and Data: If steel decking of type differing from that indicated or specified is
proposed, submit the manufacturer's calculations and supporting data showing that proposed
decking conforms to requirements indicated and specified. Include the decking manufacturer's
technical product data and copies of code approvals (including ICC report) for proposed decking.
Submit with shop drawings and obtain approval prior to fabrication and delivery of decking.

LEED Documentation: Submit the following documentation
1. Specific product name, make, model, and manufacturer
2. Material Cost

3. Post-Consumer Recycled Content: Cutsheets, product literature or letter from the
manufacturer indicating the percentage by weight of post-consumer (post-industrial)
recycled content.

4. Extracted, Manufactured, and Purchased locally. Provide cutsheets, product literature or
letter from the manufacturer indicating the location of extraction, manufacturing, and
purchasing and distance from the project site.

QUALITY ASSURANCE

General: Metal decking steel shall conform to requirements of strengths and properties of
standards specified.

Qualifications of Welders: Properly certified for the type of Work involved in compliance with
CBC requirements and AWS D1.3.

Continuous inspection of welding will be performed by a special inspector, approved by DSA to
inspect the Work of this section. Refer to Section 01 41 00: Testing and Inspection. The IOR
shall be responsible for monitoring the work of the special inspector to ensure that the inspection
program is satisfactorily completed.

Identification of metal decking steel shall conform to the standards specified in Section 01420:
Testing and Inspection.

1. Fabricator shall furnish sufficient evidence to the Architect attesting compliance with
specified requirements.

2. Conform to CBC requirements. Unclassified or unidentified decking is not permitted.
Furnish deck manufacturer's certified mill analyses and test reports for each heat
covering decking having a minimum Fy of 33 Ksi. In addition, for decking having Fy
greater than 33 Ksi, testing laboratory shall perform one tension and elongation test and
one bend or flattening test for each gage.

STEEL DECKING
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Unidentifiable Steel: Steel which is not readily identifiable as to grade from markings and test

records is not permitted to be provided as part of the Work of this section.

Metal Decking Shall be in conformance with the following:

1. AISI “Specification for Design of Light Gauge Steel Members”.

2. AISI “Specification for Design of Cold Formed Steel Members”.

3. Steel Deck Institute Publication No. 29 “Design Manual for Composite Decking, Form
Decks and Roof Decks.

Payment For Tests and Inspections:

1. Owner shall pay inspection and testing costs of identifiable steel.

PART 2 - PRODUCTS

2.01

2.02

ACCEPTABLE MANUFACTURERS
Deck West

Verco Manufacturing Inc.

ASC Steel Deck

Members of Steel Deck Institute (SDI)
MATERIALS

Metal Decking: Roll-formed sheets conforming to ASTM A653, Grade 33, minimum yield
strength of 38,000 psi, with G60 zinc coating, unless otherwise noted.

1. Section properties shall conform to applicable provisions of latest edition of AISI -
Specification for the Design of Cold-Formed Steel Structural Members.

2. Deck lengths to span over at least three spans unless otherwise indicated. Each panel
shall be factory slotted or have rolled-in moisture venting provisions.

Flexible Closure Strips for Deck: Vulcanized, closed-cell, expanded chloroprene elastomer,
complying with ASTM D1056, Grade SCE #41.

1. Brittleness Temperature: Minus 40 degrees F, ASTM D746.

2. Flammability Resistance: Self-extinguishing,

Metal Flashing and Closures: 22 gage minimum, with ASTM A653, G60 zinc coating.

Shear Connectors: Headed stud type, ASTM A108 Grade 1015, cold-finished carbon steel
complying with AISC specifications.

STEEL DECKING
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Decking Accessories: Provide indicated and required decking accessories including, without
limitation, welding washers and welding anchors, closures, transitions, and filler strips, as
required for complete installations. Provide bent plate closures, angles, channels, and
attachments as required for openings through decking for ducts, shafts, piping, and other
penetrations; where decking changes direction; and at decking perimeter; fabricated of 16 gage
galvanized steel unless otherwise shown on the Structural Drawings. Provide roof drain and
overflow sumps of minimum 14 gage galvanized steel.

Galvanizing Repair Paint: Zinc rich paint conforming to Mil Spec MIL-P-21035 (SHIPS)
FABRICATION

Corrugated sheets or sections shall be designed to support required live load between
supporting members.

Wherever practical, provide decking in lengths to span over three or more supports.

Except as detailed otherwise, provide decking with interlocking side laps, 2-1/2 inches minimum
end bearing, and 1-1/2 inches minimum side bearing.

Welding: Provide materials and methods in accordance with recommendations of steel decking
manufacturer and reviewed submittals. Hold decking tight to the supporting elements with
screws or other means for proper welding or crimping of the decking edges. Conform to AWS
D1.3, CBC Standards, and to the patterns and weld types indicated, with welds free from sharp
edges and protrusions. Field coat welds and abraded surfaces at completion with a anodic type
galvanizing repair paint. Omit the field paint coating where welds or abrasions are covered by
concrete fill or sprayed fireproofing.

PART 3 - EXECUTION

3.01

3.02

OPENINGS

Cut and reinforce units to provide openings which are located and dimensioned on the structural
and mechanical Drawings.

Provide openings, as approved by the Architect and DSA, for other Work not indicated on the
Drawings.

INSTALLATION

Install metal decking in accordance with decking manufacturers' recommendations,
requirements of Drawings, Shop Drawings, and Specifications.

Install metal decking on supporting steel framework and adjust to final position before
permanently fastening in place.

1. Install each unit to proper bearing on supports.

2. Install units in straight alignment for entire length of run of cells with close registration of
cells of one unit with those of abutting unit.

3. Do not splice units except at supports. Conform to code approvals and approved
submittals.

STEEL DECKING
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Guideline Specification
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Fasten decking to steel framework at ends of units and at intermediate supports. Welding shall
be as indicated on Drawings.

Fasten side laps between supports as indicated on Drawings.

Cutting and Fitting: Perform cutting and fitting at columns, perimeters, shafts, stairs, and other
openings. Provide tight fitting closures at the open uncovered ends and edges of decking, and
all miscellaneous supports required to carry the metal decking. Secure hole reinforcement to
decking with fillet welds placed on both sides of reinforcing members. Place reinforcement
channels and angles across flutes and to project a distance beyond sides of openings equal to
the maximum size of the opening unless otherwise shown. Perform field cutting and trimming
square and neat, equal to factory cutting.

Welding: Use materials and methods in accordance with recommendations of steel decking
manufacturer and approved submittals. Hold decking tight to the supporting elements with
screws or other means as directed for proper welding or crimping of the decking edges.
Conform to AWS D1.3 and to the patterns and weld types indicated, with all finished welds free
of sharp points or edges. Field coat welds and abraded surfaces at completion with an
approved anodic type galvanizing repair paint. Omit the field paint coating where welds or
abrasions are covered by concrete fill or sprayed fireproofing.

Weld shear connectors to supports thru decking units as required by Drawings. Weld only on
clean, dry surfaces. Do not weld shear connectors thru two layers of decking units.

Damaged Decking: Remove and replace all metal decking showing denting or other damage
that adversely affects decking strength or subsequent materials, as directed.

METAL FLASHINGS AND CLOSURES

Furnish, install, and weld in position, sheet metal closure flashing, closure angles, closure plates,
profile plates, and shear plates.

Close open ends of cell runs at columns, openings, walls, similar interruptions and termination.
FIELD QUALITY CONTROL

Inspection: Install steel decking under continuous inspection according to CBC Chapter 17A,
1704A.3.1.1.

1. Welding inspection for steel deck diaphragms shall conform to CBC Section 2204A.1.
CLEAN UP

Remove rubbish, debris, and waste materials and legally dispose of off the Project site.
PROTECTION

Protect the Work of this section until Substantial Completion.

END OF SECTION

STEEL DECKING
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SECTION 05 40 00

COLD-FORMED METAL FRAMING

PART 1 GENERAL

1.01 SUMMARY

A. Provisions of Division 01 apply to this section.

B. Section Includes:

1.

Load-bearing metal stud systems.

C. Related Sections:

1.

2.

Section 01 41 00: Testing and Inspection.

Section 05 12 00: Structural Steel.

1.02 SUBMITTALS

A.  Shop Drawings: Submit drawings showing framing, connection details, accessories and
anchorage. Indicate location of assemblies, size and spacing of framing components.

B. Product Data: Submit manufacturer's catalog data for each item proposed for installation.

C. Certificates: Furnish manufacturer's certification that materials meet or exceed Specification
requirements.

D. Weld Procedures: Submit weld procedures, procedure qualification records, and electrode
product data for review and approval.

1.03 QUALITY ASSURANCE

A.  Comply with following as a minimum requirement:

1.
2.

AlSI - Specifications for Design of Cold Formed Steel Structural Members.

Welds shall be performed by AWS certified welders. Welding shall be performed in
accordance with requirements of American Welding Society (AWS) Structural Welding
Code-Steel D1.1 and D1.3. Structural welding Code-Sheet Steel.

Welding shall be inspected by a special inspector, approved by DSA to inspect Work of
this section. The IOR shall be responsible for monitoring work of special inspector to
ensure that inspection program is satisfactorily completed.

ASTM A 924 — Standard Specification for General Requirements for Steel Sheet Metallic-
Coated by Hot-Dip Process

ASTM A 1003 — Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members.

COLD-FORMED METAL FRAMING
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B.

1.04

A

B.

Guideline Specification
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6. ASTM A 1008 — Standard Specification for Steel Sheet and Strip, Hot-Rolled, Carbon,
Structural High-Strength Low-Alloy, and High-Strength Low-Alloy with Improved
Formability.

7. ASTM C 954 — Standard Specification for Load-Bearing (Transverse and Axial) Steel
Studs, Runners (Tracks) and Bracing or Bridging for Screw Application of Gypsum Panel
Products and Plaster Bases.

8. ASTM C 955 — Standard Specification for Load-Bearing (Transverse and Axial) Steel
Studs, Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel
Products and Metal Plaster Bases.

9. ASTM A 653 — Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy Coated (Galvannealed) by Hot Dip Process.

10. ASTM C 1007 — Standard Specification for Installation of Structural (Axial and
Transverse) Steel Framing Members and Accessories.

11. ASTM E 488 — Standard Test Methods of Strength Anchors in Concrete and Masonry.

12.  ASTM E 1190 — Standard Test Methods for Strength of Power-Actuated Fasteners
Installed in Structural Members.

Tolerances: Install walls and partitions on straight lines, plumb, free of twists or other defects,
and contacting a 10 foot straightedge for its entire length at any location within a 1/8 inch
tolerance. Install horizontal framing level within a tolerance of 1/8 inch in 12 feet in any direction.

DELIVERY, STORAGE AND HANDLING

All materials shall be delivered in their original unopened packages and stored protected from
damage. Do not store material directly on grade. Provide adequate support to prevent bowing
of material prior to installation. If it is necessary to store materials outside, stack them off the
ground on a platform and fully protected from the weather.

Store welding electrodes in accordance with AWS D12.1.

PART 2 - PRODUCTS

2.01

A

B.

2.02

A

MANUFACTURERS

Provide studs, tracks, joists and accessories manufactured by one of following:
1. Steel Studs Manufacturer’s Association; ICC-ES ER4943P
2. California Expanded Metal Products Co.; ICC-ES ER3403-P

Special Connection Accessories: Products manufactured by The Steel Network, Inc., or equal.
MATERIALS

Light Gage Metal Framing:

1. Metal framing shall be formed from corrosion resistant-steel conforming to requirements
of ASTM A 653, 50 ksi minimum. Galvanize per ASTM A924, Designation G60.
2. Metal framing shall be manufactured in conformance to ASTM C 955.

COLD-FORMED METAL FRAMING
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3. Install metal framing per ASTM C 1007, Standard Specification for Installation of Load-
Bearing (Transverse and Axial) Steel Studs and Related Accessories.

Gages and properties of studs shall be as indicated on Drawings.

Mechanical anchors to concrete and masonry shall be metal cinch at least 3/8 inch in diameter
threaded bolt head type. Anchor bolts to be installed in concrete shall be hook type 1/2 inch
diameter or more. Unless otherwise indicated.

Mechanical anchors to metal framing shall be No. 10 self-tapping and self-drilling wafer-head
screws unless noted otherwise.

Accessories: Special top tracks, angles, fasteners, and strips of gypsum wallboard, as required
for fire rating assembly required at each condition.

Mineral Wool: Thermafiber Safing Insulation or equal.

Galvanizing Repair Compound: High zinc dust content galvanizing repair paint meeting the
requirements of ASTM A 780-00 or hot applied zinc rich material. Provide one of the following
available products or another product complying with the referenced standard:

1. American Solder & Flux; Drygalv
2. Kenco Div.; Galvicon

3. Metalloy Products, Co.; Galvalloy

Framing Accessories:

1. Fabricate steel-framing accessories of the same material and finish used for framing
members, with a minimum yield strength of 33,000 psi unless noted otherwise on
contract documents.

2. Provide accessories noted below, of thickness and configuration indicated on the
Drawings. Where not indicated provide accessories manufacturer's standard of thickness
and configuration.

a. Supplementary framing.

b Bracing, bridging, and solid blocking.
c Stud kickers, knee braces, and girts.
d. Hole reinforcing plates.
e

Backer plates.

PART 3 - EXECUTION

3.01

PREPARATION

Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

After applying sprayed fire-resistive materials, remove only as much of these materials as
needed to complete installation of cold-formed framing without reducing thickness of fire-
resistive materials below that are required to obtain fire-resistance rating indicated. Protect
remaining fire-resistive materials from damage.

COLD-FORMED METAL FRAMING
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INSTALLATION

Erect straight, plumb, square, true to lines, levels or elevations indicated, free from excessive
twists and bends and braced against racking.

Anchor top and bottom runner track to ceiling or roof structure overhead and to floor structure
below.

Install studs squarely in top and bottom runner track with firm abutment against track webs.
Align and plumb studs, and fasten to flanges of both top and bottom runner tracks.

Provide 3 studs minimum at corners of stud walls. Locate so as to provide surfaces for
attachment of interior and exterior facing materials.

Members not indicated to be welded together shall be attached with manufacturer recommended
screws with minimum one screw at each flange of stud to top and bottom track. Wire tying of
framing members is not permitted.

Provide lateral bracing and bridging in accordance with manufacturer's written recommendations
or as required by CBC.

Intersecting walls and partitions, whether load-bearing or not, shall be connected.
Splices in axially loaded studs are not permitted.

Splice or butt weld butt joints in runner tracks. No splices are permitted in tracks over lintels,
diaphragm sheathing, or diagonal bracing.

Weld connections by fillet welds or plug welds in accordance with AWS recommended
procedures and practices.

Touch up abrasions, burns, and welding, including construction activities of other trades, with
primers for primed steel or with galvanizing compound if galvanized. Remove oil, grease, rust,
loose scale, loose coatings, weld slag and other deleterious material before touch-up.

Studs that frame door openings shall be clipped to floor with 14 gage angle clips. Each clip to
have two fasteners into studs and two fasteners into floor.

Provide additional joists or blocking adjacent to exterior and interior walls, openings and
elsewhere as required to provide support for indicated ceiling construction.

Provide an additional joist under parallel partitions where partition length exceeds 1/2 joist span
and around floor and roof openings which interrupt one or more spanning members.

Conform to rules and practices set forth in ASTM C 1007-00, and with the manufacturer's printed
instructions and recommendations, as applicable.

Cut stock neat and square. Cut framing members by sawing or shearing; do not torch cut.
Provide members free of kinks and twists. Do not use damaged or distorted materials.

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

COLD-FORMED METAL FRAMING
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Install supplementary framing, blocking, and bracing in metal framing system wherever walls or
partitions are indicated to support fixtures, equipment, services, casework, heavy trim and
furnishings, and similar work requiring attachment to the wall or partition. Use backing plates
per the structural drawings to accommodate fastenings.

Use pre-punched openings in the studs wherever possible to run 1%2” outside diameter or
smaller conduit or plumbing lines horizontally between studs. If penetrations are required in
studs reinforce studs per the Steel Stud Manufacturer’s Association (SSMA) requirements or
refer to contract documents for stud reinforcing details. If reinforcing details are not specifically
shown on the contract documents, reinforce stud penetrations per SSMA requirements.

Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10 feet. Space individual framing members
no more than plus or minus 1/8 inch from plan location. Cumulative error shall not exceed
minimum fastening requirements of lath, sheathing, wallboard or other finishing materials.

CONNECTIONS TO METAL DECKING

Provide premolded neoprene filler strips matching flute profile for non-fire-rated walls and
partitions covered on one or both sides up to metal decking.

Top runner track of fire-rated partitions shall be a minimum of 20 gage, unless noted otherwise,
and attached to metal deck with required fasteners at spacing required for fire rating, but in no
case over 16 inches on center. Areas above runner shall be friction fit with a minimum depth of
2-1/2 inches of 4 pounds per cubic foot density mineral wool insulation. A minimum of 1/2 inch
of firestopping compound shall be installed to each side of mineral wool insulation for a one-hour
system, and one inch of firestopping for a 2-hour system. Install required special tracks, angles,
fasteners and strips of gypsum wallboard to provide required fire resistance rating.

Proprietary fire-rated top tracks shall be installed in accordance with manufacturer's
recommendations and fire rating approval requirements.

QUALITY CONTROL

Welding Inspection:

1. Inspection of field welding operations shall be performed by the special inspector. All
inspection and testing shall be in compliance with CBC requirements.

2. The special inspector shall inspect material, equipment, procedures, welds, and welder
qualifications.

CLEAN UP

Remove rubbish, debris, and waste materials and legally dispose of off Project site.
PROTECTION

Protect Work of this section until Substantial Completion.

END OF SECTION

COLD-FORMED METAL FRAMING
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SECTION 05 50 00

METAL FABRICATIONS

PART 1 GENERAL

1.01

SUMMARY

Section Includes:

© N o g b~ DN =

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Miscellaneous framing and supports.
Prefabricated building columns.

Shelf angles.

Metal ladders.

Alternating tread devices.

Metal ships' ladders and pipe crossovers.
Metal floor plate.

Elevator pit sump covers.

Structural-steel door frames.
Miscellaneous steel trim.

Metal bollards.

Vehicular barrier cable systems.

Pipe and downspout guards.

Abrasive metal nosings, treads, and thresholds.
Cast-iron wheel guards.

Metal downspout boots.

Loose bearing and leveling plates.
Skateboard Deterrents.

Steel Cane Detection Rails.

Guideline Specification
05.01.2024

Products furnished, but not installed, under this Section include the following:

1.
2.

Loose steel lintels.

Steel weld plates and angles for casting into concrete for applications where they are not

specified in other Sections.

Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts

indicated to be cast into concrete or built into unit masonry.

Related Requirements:

1.

Section 04 20 00 "Unit Masonry" for installing loose lintels, anchor bolts, and other items

built into unit masonry.

METAL FABRICATIONS
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1.03

Guideline Specification
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2. Section 05 12 00 "Structural Steel Framing" for steel framing, supports, elevator machine
beams, hoist beams, divider beams, door frames, and other steel items attached to the
structural-steel framing.

3. Section 07 72 00 "Roof Accessories" for manufactured metal roof walkways and metal
roof stairs.

COORDINATION

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

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

ACTION SUBMITTALS

Product Data:

Nonslip aggregates and nonslip-aggregate surface finishes.
Fasteners.

Shop primers.

Shrinkage-resisting grout.

Prefabricated building columns.

Slotted channel framing.

Manufactured metal ladders.

© N o o kDb

Alternating tread devices.

©

Metal ships' ladders and pipe crossovers.

10.  Metal bollards.

11.  Vehicular barrier cable systems.

12.  Pipe and downspout guards.

13.  Abrasive metal nosings, treads, and thresholds.

14.  Cast-iron wheel guards.

15.  Metal downspout boots.

Shop Drawings: Show fabrication and installation details. [ Include plans, elevations, sections,

and details of metal fabrications and their connections. Show anchorage and accessory items.]
Provide Shop Drawings for the following:

1. Miscellaneous framing and supports for applications where framing and supports are not
specified in other Sections.

Elevator machine beams, hoist beams, and divider beams.
Steel shapes for supporting elevator door sills.

Steel girders for supporting wood frame construction.

o~ Db

Steel pipe columns for supporting wood frame construction.

METAL FABRICATIONS
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Guideline Specification
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6. Prefabricated building columns.
7. Shelf angles.
8. Metal ladders.
9. Alternating tread devices.

10.  Metal ships' ladders and pipe crossovers.
11.  Metal floor plate and supports.

12.  Elevator pit sump covers.

13.  Structural-steel door frames.

14. Miscellaneous steel trim including [steel angle corner guards] [steel edgings] [and]
[loading-dock edge angles].

15.  Metal bollards.

16. Loose steel lintels.

17.  Vehicular barrier cable systems.

Samples for Verification: For each type and finish of extruded [nosing] [and] [tread].
Delegated Design Submittals: For [ladders] [alternating tread devices] [and] [vehicular
barrier cable systems], including analysis data signed and sealed by the qualified professional
engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Mill Certificates: Signed by stainless steel manufacturers, certifying that products furnished
comply with requirements.

Welding certificates.

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

Research Reports: For post-installed anchors.
Delegated design engineer qualifications.
QUALITY ASSURANCE

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

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

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."
FIELD CONDITIONS

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

METAL FABRICATIONS
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PART 2

2.01

2.02

Guideline Specification
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PRODUCTS

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00
"Quality Requirements," to design [ladders] [alternating tread devices] [and] [vehicular
barrier cable systems].

Structural Performance of Aluminum Ladders: Ladders [, including landings,] are to withstand
the effects of loads and stresses within limits and under conditions specified in
ANSI/ASC A14.3.

Structural Performance of Alternating Tread Devices: Alternating tread devices are to withstand
the effects of gravity loads and the following loads and stresses within limits and under
conditions indicated:

1. Uniform Load: 100 Ibf/sq. ft..

2 Concentrated Load: 300 Ibf applied on an area of 4 sq. in..

3. Uniform and concentrated loads need not be assumed to act concurrently.
4

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

5. Comply with applicable railing loadings in Section 05 52 13 "Pipe and Tube Railings."
Vehicular Barrier Cable Systems: Design vehicular barrier cable systems to resist a single
[6000-Ibf] <Insert value> service load and [10,000-Ibf] <Insert load> ultimate load applied
horizontally in any direction to the cable system, with anchorages or attachments capable of
transferring this load to the structure. Limit deflection to 18 inches. Design is to assume loads

are applied at a height of [18 inches] <Insert height> above the floor or ramp surface on an
area not to exceed 1 sq. ft..

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

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

METALS

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

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

Stainless Steel Sheet, Strip, and Plate: ASTM A240/A240M or ASTM A666, [Type 304]
[Type 316L].

Stainless Steel Bars and Shapes: ASTM A276/A276M, [Type 304] [Type 316L].

Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from plate complying with
ASTM A36/A36M or ASTM A283/A283M, Grade C or D.

Rolled-Stainless Steel Floor Plate: ASTM A793.

METAL FABRICATIONS
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Abrasive-Surface Floor Plate: Steel plate [with abrasive granules rolled into surface] [or] [with
abrasive material metallically bonded to steel].

1. Source Limitations: Obtain floor plate from single source from single manufacturer.
Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.
Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.

Zinc-Coated Steel Wire Rope: ASTM A741.

1. Wire Rope Fittings: Hot-dip galvanized-steel connectors with capability to sustain, without
failure, a load equal to minimum breaking strength of wire rope with which they are used.

Stainless Steel Wire Rope: Wire rope manufactured from stainless steel wire complying with

ASTM A492, Type 316.

1. Wire Rope Fittings: Stainless steel connectors, Type 316, with capability to sustain,
without failure, a load equal to minimum breaking strength of wire rope with which they
are used.

Steel Prestressing Strand: ASTM A416/A416M, Grade 270, low-relaxation, seven-wire, with 0.9-
Ib/sq. ft. zinc coating.

1. Steel Prestressing Strand Fittings: Hot-dip galvanized-steel anchors and connectors with
capability to sustain, without failure, a load equal to minimum breaking strength of steel
prestressing strand with which they are used.

Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.

1. Size of Channels: [1-5/8 by 1-5/8 inches] [As indicated] <Insert size>.

2. Galvanized Steel: ASTM A653/A653M, [commercial steel, Type B] [structural steel,
Grade 33], with G90 coating; [0.108-inch] [0.079-inch] [0.064-inch] nominal
thickness.

3. Cold-Rolled Steel: ASTM A1008/A1008M, [commercial steel, Type B] [structural
steel, Grade 33]; [0.0966-inch] [0.0677-inch] [0.0528-inch] minimum thickness;
[unfinished] [coated with rust-inhibitive, baked-on, acrylic enamel] [hot-dip
galvanized after fabrication].

Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless
otherwise indicated.

Aluminum Plate and Sheet: ASTM B209, Alloy 6061-T6.

Aluminum Extrusions: ASTM B221, Alloy 6063-T6.

Aluminum-Alloy Rolled Tread Plate: ASTM B632/B632M, Alloy 6061-T6.

Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F.

Bronze Extrusions: ASTM B455, Alloy UNS No. C38500 (extruded architectural bronze).

Bronze Castings: ASTM B584, Alloy UNS No. C83600 (leaded red brass) or UNS No. C84400
(leaded semired brass).

Nickel Silver Extrusions: ASTM B151/B151M, Alloy UNS No. C74500.

METAL FABRICATIONS
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Nickel Silver Castings: ASTM B584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).
FASTENERS

General: Unless otherwise indicated, provide [Type 304] [Type 316] stainless steel fasteners
for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or

ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and
class required.

1. Provide stainless steel fasteners for fastening [aluminum] [stainless steel] [or]
[nickel silver].

2. Provide bronze fasteners for fastening bronze.

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

High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 3, heavy-
hex steel structural bolts; ASTM A563, Grade DH3, heavy-hex carbon-steel nuts; and where
indicated, flat washers.

Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts,
ASTM F593; with hex nuts, ASTM F594; and, where indicated, flat washers; Alloy [Group 1]
[Group 2].

Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563; and,
where indicated, flat washers.

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

Anchors, General: 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 in accordance with ASTM E488/E488M, conducted by a
qualified independent testing agency.

Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated;
galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast
steel. Provide bolts, washers, and shims as needed, all hot-dip galvanized per

ASTM F2329/F2329M.

Post-Installed Anchors: [Torque-controlled expansion anchors] [or] [chemical anchors].

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1]

[Group 2] stainless steel bolts, ASTM F593, and nuts, ASTM F594.

Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying
with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than
3 inches long at not more than 8 inches o.c. Provide with temporary filler and tee-head bolts,
complete with washers and nuts, all zinc-plated to comply with ASTM B633, Class Fe/Zn 5, as
needed for fastening to inserts.

MISCELLANEOUS MATERIALS
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Shop Primers: Provide primers that comply with [Section 09 91 13 "Exterior Painting."]
[Section 09 91 23 "Interior Painting."] [Section 09 96 00 "High-Performance Coatings."]
[Section 09 91 13 "Exterior Painting," Section 09 91 23 "Interior Painting," and Section 09 96 00
"High-Performance Coatings."]

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer

complying with MPI#79 and compatible with topcoat.

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

Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that
is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and
compatible with topcoat.

Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal
and compatible with finish paint systems indicated.

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 D1187/D1187M.

Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

Concrete: Comply with requirements in Section 03 30 00 "Cast-in-Place Concrete" for normal-
weight, air-entrained concrete with a minimum 28-day compressive strength of 3000 psi.

FABRICATION, GENERAL

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

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

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

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

Weld corners and seams continuously to comply with the following:

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

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

METAL FABRICATIONS
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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 are 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.

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.

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, with a minimum 6-inch embedment and 2-inch
hook, not less than 8 inches from ends and corners of units and 24 inches 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. Fabricate units from slotted channel framing where indicated.

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

Fabricate supports for operable partitions from continuous steel beams of sizes [indicated]
[recommended by partition manufacturer] with attached bearing plates, anchors, and braces
as [indicated] [recommended by partition manufacturer]. Drill or punch bottom flanges of
beams to receive partition track hanger rods; locate holes where indicated on operable partition
Shop Drawings.

Fabricate steel girders for wood frame construction from continuous steel shapes of sizes
indicated.

1. Provide bearing plates welded to beams where indicated.
2. Drill or punch girders and plates for field-bolted connections where indicated.
3. Where wood nailers are attached to girders with bolts or lag screws, drill or punch holes

at 24 inches o.c.

Fabricate steel pipe columns for supporting wood frame construction from steel pipe with steel
baseplates and top plates as indicated. Drill or punch baseplates and top plates for anchor and
connection bolts and weld to pipe with fillet welds all around. Make welds the same size as pipe
wall thickness unless otherwise indicated.

1. Unless otherwise indicated, fabricate from Schedule 40 steel pipe.

METAL FABRICATIONS
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2. Unless otherwise indicated, provide 1/2-inch baseplates with four 5/8-inch anchor bolts
and 1/4-inch top plates.

Galvanize miscellaneous framing and supports where indicated.

Prime miscellaneous framing and supports with [zinc-rich primer] [primer specified in
Section 09 96 00 "High-Performance Coatings"] where indicated.

PREFABRICATED BUILDING COLUMNS

Source Limitations: Obtain prefabricated building column from single source from single
manufacturer.

General: Provide prefabricated building columns consisting of load-bearing structural-steel
members protected by concrete fireproofing encased in an outer non-load-bearing steel shell.
Fabricate connections to comply with details shown or as needed to suit type of structure
indicated.

Fire-Resistance Ratings: Provide prefabricated building columns listed and labeled by a testing
and inspecting agency acceptable to authorities having jurisdiction for ratings indicated, based
on testing in accordance with ASTM E119.

1. Fire-Resistance Rating: [4 hours] [3 hours] [2 hours] [As indicated].
SHELF ANGLES

Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete
framing. Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6
inches from ends and 24 inches o.c., unless otherwise indicated.

1. Provide mitered and welded units at corners.

2. Provide open joints in shelf angles at expansion and control joints. Make open joint
approximately 2 inches larger than expansion or control joint.

For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

Galvanize [ and prime] shelf angles located in exterior walls.

Prime shelf angles located in exterior walls with [zinc-rich primer.] [primer specified in
Section 09 96 00 "High-Performance Coatings."]

Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete.

METAL LADDERS

General:
1. Comply with ANSI A14.3 [, except for elevator pit ladders].
2. For elevator pit ladders, comply with ASME A17.1/CSA B44.

Steel Ladders:

1. Space siderails [16 inches] [18 inches] apart unless otherwise indicated.

METAL FABRICATIONS
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Siderails: Continuous, [3/8-by-2-1/2-inch] [1/2-by-2-1/2-inch] steel flat bars, with eased
edges.

Rungs: [3/4-inch-diameter] [3/4-inch-square] [1-inch-diameter] [1-inch-square], steel
bars.

Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.

Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide
granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with
aluminum-oxide grout.

Nonslip Surfaces for Steel Ladders: Provide nonslip surfaces on top of each rung by
coating with abrasive material metallically bonded to rung.

Source Limitations: Obtain nonslip surfaces from single source from single manufacturer.

Provide platforms as indicated fabricated from welded or pressure-locked steel bar
grating, supported by steel angles. Limit openings in gratings to no more than [1/2 inch]
[3/4 inch] in least dimension.

Support each ladder [ at top and bottom and not more than 60 inches o.c.] with
welded or bolted steel brackets.

Galvanize [ and prime] [exterior ]Jladders, including brackets.

Prime [exterior Jladders, including brackets and fasteners, with [zinc-rich primer.]
[primer specified in Section 09 96 00 "High-Performance Coatings."]

Aluminum Ladders:

1.

Source Limitations: Obtain aluminum ladders from single source from single
manufacturer.

Space siderails [16 inches] [18 inches] apart unless otherwise indicated.

Siderails: Continuous extruded-aluminum channels or tubes, not less than 2-1/2 inches
deep, 3/4 inch wide, and 1/8 inch thick.

Rungs: Extruded-aluminum tubes, not less than 3/4 inch deep and not less than 1/8 inch
thick, with ribbed tread surfaces.

Fit rungs in centerline of siderails; fasten by welding or with stainless steel fasteners or
brackets and aluminum rivets.

Provide platforms as indicated fabricated from [pressure-locked aluminum bar
grating] [or] [extruded-aluminum plank grating], supported by extruded-aluminum
framing. Limit openings in gratings to no more than [1/2 inch] [3/4 inch] in least
dimension.

Support each ladder [ at top and bottom and not more than 60 inches o.c.] with
welded or bolted aluminum brackets.

Provide minimum 72-inch-high, hinged security door with padlock hasp at foot of ladder
to prevent unauthorized ladder use.

ALTERNATING TREAD DEVICES

Alternating Tread Devices: Fabricate alternating tread devices of open-type construction with
channel or plate stringers and pipe and tube railings unless otherwise indicated. Provide
brackets and fittings for installation.

METAL FABRICATIONS
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1. Tread depth is not to be less than 5 inches exclusive of nosing or less than 8-1/2 inches,
including the nosing, tread width is not to be less than 7 inches, and riser height is not to
be more than 9-1/2 inches.

2. Tread depth is not to be less than 8-1/2 inches exclusive of nosing or less than 10-1/2
inches, including the nosing, tread width is not to be less than 7 inches, and riser height
is not to be more than 8 inches.

3. Fabricate from [steel] [stainless steel] [aluminum] and assemble by welding or with
stainless steel fasteners.

4. Comply with applicable railing requirements in Section 05 52 13 "Pipe and Tube
Railings."

Galvanize [ and prime] [exterior ]Jsteel alternating tread devices, including treads, railings,
brackets, and fasteners.

Prime [exterior ]Jsteel alternating tread devices, including treads, railings, brackets, and
fasteners, with [zinc-rich primer.] [primer specified in Section 09 96 00 "High-
Performance Coatings."]

METAL SHIPS' LADDERS AND PIPE CROSSOVERS

Provide metal [ships’ ladders] [and] [pipe crossovers] where indicated. Fabricate of open-
type construction with channel or plate stringers and pipe and tube railings unless otherwise
indicated. Provide brackets and fittings for installation.

1. Treads are not to be less than 5 inches exclusive of nosing or less than 8-1/2 inches
including the nosing, and riser height is not to be more than 9-1/2 inches.

2. Fabricate [ships'ladders] [and] [pipe crossovers], including railings from [steel]
[stainless steel] [aluminum].

3. Fabricate treads [ and platforms] from [welded or pressure-locked steel bar]
[pressure-locked stainless steel bar] [pressure-locked aluminum bar] [extruded-
aluminum plank] grating. Limit openings in gratings to no more than [1/2 inch] [3/4
inch] in least dimension.

4. Fabricate treads [ and platforms] from [rolled-steel floor] [rolled-stainless steel
floor] [rolled-aluminum-alloy tread] [abrasive-surface floor] plate.

5. Comply with applicable railing requirements in Section 05 52 13 "Pipe and Tube
Railings."

Galvanize [ and prime] [exterior ]steel [ships' ladders] [and] [pipe crossovers], including
treads, railings, brackets, and fasteners.

Prime [exterior ]steel [ships' ladders] [and] [pipe crossovers], including treads, railings,
brackets, and fasteners, with [zinc-rich primer.] [primer specified in Section 09 96 00 "High-
Performance Coatings."]

METAL FLOOR PLATE

Fabricate from [rolled-steel floor] [rolled-stainless steel floor] [rolled-aluminum-alloy tread]
[abrasive-surface floor] plate of thickness indicated below:

1. Thickness: [1/8 inch] [3/16 inch] [1/4 inch] [5/16 inch] [3/8 inch] [As indicated].

METAL FABRICATIONS
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Provide grating sections where indicated, fabricated from [welded or pressure-locked steel bar]
[pressure-locked stainless steel bar] [pressure-locked aluminum bar] [extruded-aluminum
plank] grating. Limit openings in gratings to no more than [1/2 inch] [3/4 inch] [1 inch] in
least dimension.

Provide [steel] [stainless steel] [aluminum] angle supports as indicated.

Include [steel] [stainless steel] [aluminum] angle stiffeners, and fixed and removable
sections as indicated.

Provide flush [steel] [stainless steel] [aluminum] bar drop handles for lifting removable
sections, one at each end of each section.

ELEVATOR PIT SUMP COVERS

Fabricate from [1/8-inch] [3/16-inch] [rolled-steel] [abrasive-surface] floor plate with four
1-inch-diameter holes for water drainage and for lifting.

Fabricate from welded or pressure-locked steel bar grating. Limit openings in gratings to no
more than [1/2 inch] [3/4 inch] [1 inch] in least dimension.

Provide steel angle supports unless otherwise indicated.
STRUCTURAL-STEEL DOOR FRAMES

Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to
dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch steel channel stops, unless
otherwise indicated. Plug-weld built-up members and continuously weld exposed joints. Secure
removable stops to frame with countersunk machine screws, uniformly spaced at not more than
10 inches o.c. Reinforce frames and drill and tap as necessary to accept finish hardware.

1. Provide with integrally welded steel strap anchors for securing door frames into adjoining
concrete or masonry.

Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for
anchoring frame to floor with expansion shields and bolts.

Galvanize [ and prime] [exterior ]steel frames.

Prime [exterior ]steel frames with [zinc-rich primer.] [primer specified in Section 09 96 00
"High-Performance Coatings."]

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.

Galvanize [ and prime] [exterior Jmiscellaneous steel trim.
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Prime [exterior Jmiscellaneous steel trim with [zinc-rich primer.] [primer specified in
Section 09 96 00 "High-Performance Coatings."]

METAL BOLLARDS

Fabricate metal bollards from [Schedule 80 steel pipe] [Schedule 40 steel pipe] [Schedule 80
stainless steel, No. 4/180-grit finish] [1/4-inch wall-thickness rectangular steel tubing] [steel
shapes, as indicated].

1. Cap bollards with 1/4-inch-thick, [steel] [stainless steel, ASTM A480/A480M, No. 4
finish] plate with [flat] [sloped] [domed] top.

2. Where bollards are indicated to receive controls for door operators, provide cutouts for
controls and holes for wire.

3. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures and
holes for wire.

Fabricate bollards with 3/8-inch-thick, [steel] [stainless steel, ASTM A480/A480M, No. 4
finish] baseplates for bolting to concrete slab. Drill baseplates at all four corners for 3/4-inch
anchor bolts.

1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb
alignment of bollards.

Fabricate sleeves for bollard anchorage from steel or stainless steel [pipe] [or] [tubing] with
1/4-inch-thick, steel or stainless steel plate welded to bottom of sleeve. Make sleeves not less
than 8 inches deep and 3/4 inch larger than OD of bollard.

Fabricate internal sleeves for removable bollards from Schedule 80 [steel] [stainless steel]
pipe or 1/4-inch wall-thickness [steel] [stainless steel] tubing with an OD approximately 1/16
inch less than ID of bollards. Match drill sleeve and bollard for 3/4-inch [steel] [stainless
steel] machine bolt.

Prime steel bollards with [zinc-rich primer.] [primer specified in Section 09 96 00 "High-
Performance Coatings."]

VEHICULAR BARRIER CABLE SYSTEMS

Vehicular Barrier Cable Systems: Of diameter required by performance requirements, but not
less than 1/2-inch-diameter, [zinc-coated steel wire rope] [stainless steel wire rope] [zinc-
coated steel prestressing strand] with turnbuckles, toggles, machine swage terminals, and
other fittings and accessories for securing to structural columns and walls and for tightening
barrier cable.

PIPE AND DOWNSPOUT GUARDS

Fabricate [pipe] [downspout] guards from 3/8-inch-thick by 12-inch-wide, [steel] [stainless
steel, ASTM A480/A480M, No. 4 finish] plate, bent to fit flat against the wall or column at both
ends and to fit around pipe with 2-inch clearance between pipe and pipe guard. Drill each end
for two 3/4-inch anchor bolts.

Galvanize [ and prime] steel [pipe] [downspout] guards.

Prime steel [pipe] [downspout] guards with [zinc-rich primer.] [primer specified in
Section 09 96 00 "High-Performance Coatings."]
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ABRASIVE METAL NOSINGS, TREADS, AND THRESHOLDS

Cast-Metal Units: Cast [iron] [aluminum] [bronze (leaded red or semired brass)] [nickel
silver (leaded nickel bronze)], with an integral-abrasive, as-cast finish consisting of aluminum
oxide, silicon carbide, or a combination of both. Fabricate units in lengths necessary to
accurately fit openings or conditions.

1.
2.

Source Limitations: Obtain units from single source from single manufacturer.

Cross-hatched nosings, 4 inches wide, with 1/4-inch-thick 1-inch lip, for casting into
concrete.

Cross-hatched nosings, 1-1/2 inches wide, 3/8-inch-thick 1-1/2 inch lip, for casting into
concrete.

Cross-hatched Treads: Full depth of tread with 3/4-by-3/4-inch nosing, for application
over bent plate treads or existing stairs.

Fluted-Saddle-Type Thresholds: 5 inches wide by 1/2 inch high, with tapered edges.

Fluted-Interlocking or -Hook-Strip Thresholds: 5 inches wide by 5/8 inch high, with
tapered edge.

Thresholds: Plain-stepped- (stop-) type units, 5 inches wide by 1/2 inch high, with 1/2-
inch step.

Extruded Units: [Aluminum] [Bronze], with abrasive filler consisting of aluminum oxide,
silicon carbide, or a combination of both, in an epoxy-resin binder. Fabricate units in lengths
necessary to accurately fit openings or conditions.

1.
2.

Source Limitations: Obtain units from single source from single manufacturer.

Provide ribbed units, with abrasive filler strips projecting 1/16 inch above aluminum
extrusion.

Provide solid-abrasive-type units without ribs.
Nosings:

a. Square-back units, [1-7/8 inches] [3 inches] [4 inches] wide, for casting into
concrete steps.

b. Beveled-back units, [3 inches] [4 inches] wide with 1-3/8-inch lip, for surface
mounting on existing stairs.

C. Two-piece units, 3 inches wide, with subchannel for casting into concrete steps.
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5. Treads: [Square] [Beveled]-back units, full depth of tread with 1-3/8-inch lip, for
application over existing stairs.

Provide anchors for embedding units in concrete, either integral or applied to units, as standard
with manufacturer.

Drill for mechanical anchors and countersink. Locate holes not more than 4 inches from ends
and not more than 12 inches o.c., evenly spaced between ends, unless otherwise indicated.
Provide closer spacing if recommended by manufacturer.

1. Provide two rows of holes for units more than 5 inches wide, with two holes aligned at
ends and intermediate holes staggered.

Apply bituminous paint to concealed surfaces of cast-metal units.
Apply clear lacquer to concealed surfaces of extruded units.
CAST-IRON WHEEL GUARDS

Provide wheel guards made from cast-iron, 3/4-inch-thick, hollow-core construction, of size and
shape indicated. Provide holes for countersunk anchor bolts and grouting.

Prime cast-iron wheel guards with [zinc-rich primer.] [primer specified in Section 09 96 00
"High-Performance Coatings."]

METAL DOWNSPOUT BOOTS
Source Limitations: Obtain downspout boots from single source from single manufacturer.

Provide downspout boots made from cast [iron] [aluminum] in heights indicated with inlets of
size and shape to suit downspouts. Provide units with flanges and holes for countersunk anchor
bolts.

1. Outlet: [Vertical, to discharge into pipe] [Horizontal, to discharge into pipe] [At 35
degrees from horizontal, to discharge onto splash block or pavement].

Prime cast-iron downspout boots with [zinc-rich primer.] [primer specified in Section 09 96 00
"High-Performance Coatings."]

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 bearing and leveling plates.

Prime plates with [zinc-rich primer.] [primer specified in Section 09 96 00 "High-Performance
Coatings."]

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.
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Size loose lintels to provide bearing length at each side of openings equal to one-twelfth of clear
span, but not less than 8 inches unless otherwise indicated.

Galvanize [ and prime] loose steel lintels located in exterior walls.

Prime loose steel lintels located in exterior walls with [zinc-rich primer.] [primer specified in
Section 09 96 00 "High-Performance Coatings."]

STEEL WELD PLATES AND ANGLES

Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than
two integrally welded steel strap anchors for embedding in concrete.

GENERAL FINISH REQUIREMENTS
Finish metal fabrications after assembly.

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

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel
and iron hardware and with ASTM A123/A123M for other steel and iron products.

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

Preparation for Shop Priming Galvanized ltems: After galvanizing, thoroughly clean galvanized
surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate
process.

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.

1. Shop prime with [universal shop primer] [primers specified in Section 09 91 13
"Exterior Painting"] [primers specified in Section 09 91 23 "Interior Painting"]
unless [zinc-rich primer is] [primers specified in Section 09 96 00 "High-
Performance Coatings" are] indicated.

Preparation for Shop Priming: Prepare surfaces to comply with [SSPC-SP 6/NACE No. 3,
"Commercial Blast Cleaning."] [SSPC-SP 3, "Power Tool Cleaning."] [requirements
indicated below:]

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. ltems Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

3. Iltems Indicated to Receive Primers Specified in Section 09 96 00 "High-Performance
Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

4. Other Steel Items: SSPC-SP 3, "Power Tool Cleaning."

Galvanized-Steel ltems: SSPC-SP 16, "Brush-off Blast Cleaning of Coated and Uncoated
Galvanized Steel, Stainless Steels, and Non-Ferrous Metals."
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Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

1.

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

ALUMINUM FINISHES

As-Fabricated Finish: AA-M12.

Clear Anodic Finish: AAMA 611, Class |, AA-M12C22A41.

SKATEBOARD DETERRENTS

Acceptable manufacturers includes the following:

1.

2
3.
4.
5

Warehouse LLC,, Delray Beach Florida.

Grind to a Halt, Elburn lllinois.

Skate Stoppers, El Cajon California.

The Park and Facilities, West Palm Beach Florida.

Or equal.

Material: Type 318 stainless steel.

STEEL CANE DETECTION RAILS

EXECUTION

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:

1.

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

Obtain fusion without undercut or overlap.
Remove welding flux immediately.

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.

METAL FABRICATIONS
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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 come into contact with grout,
concrete, masonry, wood, or dissimilar metals with the following:
1. Cast Aluminum: Heavy coat of bituminous paint.

2. Extruded Aluminum: Two coats of clear lacquer.
INSTALLATION OF 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 [ceiling-hung toilet partitions] [operable partitions] [overhead doors]
[and] [overhead grilles] securely to, and rigidly brace from, building structure.

Anchor shelf angles securely to existing construction with [expansion anchors] [anchor
bolts] [through bolts].

Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders
with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of
pipe columns.

1. Where grout space under bearing plates is indicated for girders supported on concrete or
masonry, install as specified in "Installing Bearing and Leveling Plates" Article.

Install pipe columns on concrete footings with grouted baseplates. Position and grout column
baseplates as specified in "Installation of Bearing and Leveling Plates" Article.

1. Grout baseplates of columns supporting steel girders after girders are installed and
leveled.

INSTALLATION OF PREFABRICATED BUILDING COLUMNS

Install prefabricated building columns to comply with ANSI/AISC 360, "Specifications for
Structural Steel Buildings," and with requirements applicable to listing and labeling for fire-
resistance rating indicated.

INSTALLATION OF SHELF ANGLES

Install shelf angles as required to keep masonry level, at correct elevation, and flush with
vertical plane.

INSTALLATION OF METAL LADDERS
Secure ladders to adjacent construction with the clip angles attached to the stringer.

Install brackets as required for securing of ladders welded or bolted to structural steel or built
into masonry or concrete.
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INSTALLATION OF ALTERNATING TREAD DEVICES

Secure top and bottom of alternating tread devices to construction to comply with
manufacturer's written instructions.

INSTALLATION OF METAL SHIPS' LADDERS AND PIPE CROSSOVERS

Secure top and bottom of ships' ladders to construction to comply with manufacturer's written
instructions.

Secure pipe crossovers to construction to comply with manufacturer's written instructions.
INSTALLATION OF METAL FLOOR PLATE

Install metal floor plates flush with finished surface. Adjust as required to avoid lippage that
could present a tripping hazard.

INSTALLATION OF ELEVATOR PIT SUMP COVERS

Install tops of elevator sump pit cover plates and frames flush with finished surface. Adjust as
required to avoid lippage that could present a tripping hazard.

INSTALLATION OF STRUCTURAL-STEEL DOOR FRAMES

Fasten structural steel door frames to the floor slab by means of angle clips and expansion
bolts. Anchor door jambs to adjacent construction in accordance with shop drawing details.

INSTALLATION OF MISCELLANEQOUS STEEL TRIM

Anchor to concrete construction to comply with manufacturer's written instructions.
INSTALLATION OF METAL BOLLARDS

Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before
installing.

1. Do not fill removable bollards with concrete.

Anchor bollards to existing construction with [expansion anchors] [anchor bolts] [through
bolts]. Provide four 3/4-inch bolts at each bollard unless otherwise indicated.

1. Embed anchor bolts at least 4 inches in concrete.

Anchor bollards in concrete [with pipe sleeves preset and anchored into concrete] [in formed
or core-drilled holes not less than 42 inches deep and 3/4 inch larger than OD of bollard]. Fill
annular space around bollard solidly with shrinkage-resistant grout; mixed and placed to comply

with grout manufacturer's written instructions. Slope grout up approximately 1/8 inch toward
bollard.

Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches
above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and
brace bollards in position until concrete has cured.

METAL FABRICATIONS
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Anchor internal sleeves for removable bollards in [concrete by inserting in pipe sleeves
preset into concrete] [formed or core-drilled holes not less than 42 inches deep and 3/4
inch larger than OD of sleeve]. Fill annular space around internal sleeves solidly with
shrinkage-resistant grout; mixed and placed to comply with grout manufacturer's written
instructions. Slope grout up approximately 1/8 inch toward internal sleeve.

Anchor internal sleeves for removable bollards in place with concrete footings. Center and align
sleeves in holes 3 inches above bottom of excavation. Place concrete and vibrate or tamp for
consolidation. Support and brace sleeves in position until concrete has cured.

Place removable bollards over internal sleeves and secure with 3/4-inch machine bolts and
nuts. After tightening nuts, drill holes in bolts for inserting padlocks. Owner furnishes padlocks.

Fill bollards solidly with concrete, mounding top surface to shed water.

1. Do not fill removable bollards with concrete.
INSTALLATION OF VEHICULAR BARRIER CABLE SYSTEMS

Install vehicular barrier cable systems at locations indicated, mounted at heights indicated on
Drawings above the parking surface. Anchor [wire ropes] [steel prestressing strand] to
structural columns and walls and tension to withstand vehicle loading as specified in
"Performance Requirements" Article with no cable tensioned less than 3000 Ibf. Do not displace
supporting components.

INSTALLATION OF PIPE AND DOWNSPOUT GUARDS

Provide pipe guards at exposed vertical pipes in [parking garage] [at locations indicated on
Drawings] where not protected by curbs or other barriers. Install by bolting to wall or column
with expansion anchors. Provide four 3/4-inch bolts at each pipe guard. Mount pipe guards with
top edge 26 inches above driving surface.

INSTALLATION OF ABRASIVE METAL NOSINGS, TREADS, AND THRESHOLDS

Center nosings on tread widths unless otherwise indicated.

For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level
with tread surfaces.

Seal thresholds exposed to exterior with elastomeric sealant complying with Section 07 92 00
"Joint Sealants" to provide a watertight installation.

INSTALLATION OF CAST-IRON WHEEL GUARDS

Anchor wheel guards to concrete or masonry construction to comply with manufacturer's written
instructions. Fill cores solidly with concrete.

INSTALLATION OF METAL DOWNSPOUT BOOTS

Anchor metal downspout boots to concrete or masonry construction to comply with
manufacturer's written instructions.

Secure downspouts terminations to downspouts and substrate per manufacturer's instructions.

INSTALLATION OF LOOSE BEARING AND LEVELING PLATES
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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 packing with shrinkage-resistant grout.
Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.19 REPAIRS

A. Touchup Painting:

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

a. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

2. Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint are specified in [Section 09 91 13 "Exterior Painting."] [Section 09 91 23
"Interior Painting."]

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

END OF SECTION
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SECTION 05 51 13
METAL PAN STAIRS
PART 1 GENERAL
1.01 SUMMARY
A. Section Includes:
1. Preassembled steel stairs with [concrete-filled] [precast concrete] [precast
terrazzo] [epoxy-resin-filled] [and] [abrasive-coating-finished, formed-metal]

treads.
[Steel tube] railings and guards attached to metal stairs.
[Steel tube] handrails attached to walls adjacent to metal stairs.

Railing gates at the level of exit discharge.

1.02 COORDINATION

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

B. Coordinate installation of anchorages for metal stairs [, railings, and guards].
1. Furnish setting drawings, templates, and directions for installing anchorages, including
sleeves, concrete inserts, anchor bolts, [ blocking for attachment of wall-mounted

handrails,] and items with integral anchors, that are to be embedded in concrete or
masonry.

2. Deliver such items to Project site in time for installation.

C. Coordinate locations of hanger rods and struts with other work so they do not encroach on
required stair width and are within fire-resistance-rated stair enclosure.

D. Schedule installation of railings and guards so wall attachments are made only to completed
walls.

1. Do not support railings and guards temporarily by any means that do not satisfy structural
performance requirements.

1.03 ACTION SUBMITTALS

A. Product Data: For metal pan stairs and the following:

1. Perforated metal.
2. Woven-wire mesh.
3. Welded-wire mesh.

METAL PAN STAIRS
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Prefilled metal-pan-stair treads.
Abrasive nosings.
Shop primer products.

Nonslip-aggregate concrete finish.

© N o o &

Abrasive-coating finish to formed-metal stairs.
9. Precast concrete treads.

10.  Precast terrazzo treads.

11.  Epoxy-resin-filled stair treads.

12.  Handrail wall brackets.

13.  Grout.

Shop Drawings:

1 Include plans, elevations, sections, details, and attachments to other work.

2 Indicate sizes of metal sections, thickness of metals, profiles, holes, and field joints.
3. Include plan at each level.
4

Indicate locations of anchors, weld plates, and blocking for attachment of wall-mounted
handrails.

Indicate profile and dimensions of precast terrazzo treads.

Indicate profile and dimensions of epoxy-resin-filled treads.

Samples for Verification: For each type and finish of [nosing] [precast terrazzo tread]
[epoxy-resin-filled tread].

Delegated Design Submittal: For stairs, [railings and guards,] [precast terrazzo treads,]
[epoxy-resin-filled treads], including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Qualification Data: For professional engineer's experience with providing delegated design
engineering services of the kind indicated, including documentation that engineer is licensed in
the [jurisdiction] [State] in which Project is located.

Welding certificates.

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

QUALITY ASSURANCE

Installer Qualifications: Fabricator of products.

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

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

METAL PAN STAIRS
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2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."
DELIVERY, STORAGE, AND HANDLING
Store materials to permit easy access for inspection and identification.
1. 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.

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

a. Repair or replace damaged materials or structures as directed.
PRODUCTS

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00
"Quality Requirements," to design stairs, [railings and guards,] [precast terrazzo treads,]
[epoxy-resin-filled treads], including attachment to building construction.

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

1 Uniform Load: 100 Ibf/sq. ft..

2 Concentrated Load: 300 Ibf applied on an area of 4 sq. in..

3. Uniform and concentrated loads need not be assumed to act concurrently.

4

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

5. Limit deflection of treads, platforms, and framing members to [L/360] <Insert deflection
ratio> or 1/4 inch, whichever is less.

Structural Performance of Railings and Guards: Railings and guards, including attachment to
building construction, 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 Ibf/ft. applied in any direction.
b. Concentrated load of 200 Ibf 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 applied horizontally on an area of 1 sq. ft..
b. Infill load and other loads need not be assumed to act concurrently.

METAL PAN STAIRS
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3. Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes.

a. Temperature Change: [120 deg F, ambient; 180 deg F, material surfaces]
<Insert temperature change>.

Seismic Performance of Stairs: Metal stairs withstand the effects of earthquake motions
determined according to [ASCE/SEI 7] <Insert requirement>.

1. Component Importance Factor: <Insert requirement>.

METALS

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

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

Steel Tubing for Railings and Guards: [ASTM A500/A500M (cold formed)] [or]
[ASTM A513/A513M].

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

Steel Pipe for Railings and Guards: ASTM A53/A53M, 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.

Uncoated, Cold-Rolled Steel Sheet: ASTM A1008/A1008M, [ either commercial steel, Type B,
or] structural steel, Grade 25, unless another grade is required by design loads; exposed.

Uncoated, Hot-Rolled Steel Sheet: ASTM A1011/A1011M, [ either commercial steel, Type B,
or] structural steel, Grade 30, unless another grade is required by design loads.

Galvanized Steel Sheet: ASTM A653/A653M, G90 coating, [ either commercial steel, Type B,
or] structural steel, Grade 33, unless another grade is required by design loads.

Expanded-Metal, Carbon Steel: ASTM F1267, [Type | (expanded)] [Type Il (expanded and
flattened)], Class 1 (uncoated).

1. Style Designation: [3/4 number 13] [1-1/2 number 10] <Insert designation>.

Perforated Metal, Uncoated: Cold-rolled steel sheet, ASTM A1008/A1008M, or hot-rolled steel
sheet, ASTM A1011/A1011M, commercial steel Type B, [0.060 inch] <Insert dimension>
thick, [with 1/4-inch holes 3/8 inch o.c. in staggered rows] [with 1/8-by-1-inch round end
slotted holes in staggered rows] <Insert description>.

Perforated Metal, Galvanized Steel Sheet: ASTM A653/A653M, G90 coating, commercial steel
Type B, [0.064 inch] <Insert dimension> thick, [with 1/4-inch holes 3/8 inch o.c. in
staggered rows] <Insert description>.

METAL PAN STAIRS
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Perforated Metal, Aluminum Sheet: ASTM B209, [0.125 inch] [0.063 inch] <Insert dimension>
thick, [with 1/4-inch holes 3/8 inch o.c. in staggered rows] <Insert description>.

Woven-Wire Mesh, Steel: Intermediate-crimp, [diamond] [square] pattern, 2-inch woven-wire
mesh, made from 0.135-inch nominal-diameter steel wire complying with ASTM A510/A510M.

Woven-Wire Mesh, Aluminum: Intermediate-crimp, [diamond] [square] pattern, 2-inch woven-
wire mesh, made from 0.162-inch-diameter, aluminum wire complying with ASTM B211,
Alloy 6061-T94.

Welded-Wire Mesh: [Diamond] [Square] pattern, 2-inch welded-wire mesh, made from 0.236-
inch nominal-diameter steel wire complying with ASTM A510/A510M.

Aluminum Extrusions: ASTM B221, Alloy 6063-T6.
Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F.
Bronze Extrusions: ASTM B455, Alloy UNS No. C38500 (extruded architectural bronze).

Bronze Castings: ASTM B584, Alloy UNS No. C83600 (leaded red brass) or No. C84400
(leaded semired brass).

Nickel Silver Castings: ASTM B584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).
Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless
otherwise indicated.

ABRASIVE NOSINGS

Cast-Metal Units: Cast [iron] [aluminum] [bronze] [nickel silver], with an integral abrasive,
as-cast finish consisting of aluminum oxide, silicon carbide, or a combination of both. Fabricate
units in lengths necessary to accurately fit openings or conditions.

1. Configuration: Cross-hatched units, [3 inches] [4 inches] wide without lip.

Extruded Units: [Aluminum] [Bronze] units with abrasive filler consisting of aluminum oxide,

silicon carbide, or a combination of both, in an epoxy-resin binder. Fabricate units in lengths
necessary to accurately fit openings or conditions.

1. Provide ribbed units, with abrasive filler strips projecting 1/16 inch above aluminum
extrusion.
2. Provide solid-abrasive units without ribs.

Nosings, Square-Back Units: [1-7/8 inches] [3 inches] [4 inches] wide, without lip.

4. Nosings, Two-Piece Units: 3 inches wide, with subchannel for casting into concrete.

Provide anchors for embedding units in concrete, either integral or applied to units, as standard
with manufacturer.

Apply bituminous paint to concealed surfaces of cast-metal units set into concrete.

Apply clear lacquer to concealed surfaces of extruded units set into concrete.

METAL PAN STAIRS
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FASTENERS

General: Provide [zinc-plated fasteners with coating complying with ASTM B633 or
ASTM F1941/F1941M, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5] [Type 304 stainless
steel fasteners for exterior use and zinc-plated fasteners with coating complying with
ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5] where built into exterior walls.

1. Select fasteners for type, grade, and class required.

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

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

Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563; and,
where indicated, flat washers.

1. Provide mechanically deposited or hot-dip, zinc-coated anchor bolts for [exterior stairs]
[stairs indicated to be galvanized] [stairs indicated to be shop primed with zinc-
rich primer].

Post-Installed Anchors: [Torque-controlled expansion anchors] [or] [chemical 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 E488/E488M, conducted by a qualified independent testing agency.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1]

[Group 2] stainless steel bolts, ASTM F593, and nuts, ASTM F594.

MISCELLANEOUS MATERIALS

Handrail Wall Brackets: [Cast nickel-silver,] [Cast aluminum,] [Cast bronze,] [Cast stainless
steel,] center of rail [2-1/2 inches] [3-1/8 inches] <Insert dimension> from face of wall.

Welding Electrodes: Comply with AWS requirements.

Shop Primers: Provide primers that comply with [Section 09 91 13 "Exterior Painting" and
Section 09 91 23 "Interior Painting."] [Section 09 96 00 "High-Performance Coatings."]
[Section 09 91 13 "Exterior Painting," Section 09 91 23 "Interior Painting," and Section 09 96 00
"High-Performance Coatings."]

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

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

Zinc-Rich Primer: Comply with SSPC-Paint 20, [Type I-A] [Type I-B] [Type I-C] [Type Il],
Level [1] [2] [3], and compatible with topcoat.

METAL PAN STAIRS
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Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal
and compatible with finish system indicated.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with [SSPC-Paint 20]
[ASTM A780/A780M] and compatible with paints specified to be used over it.

Bituminous Paint;: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, nonmetallic
aggregate grout; recommended by manufacturer for [interior] [exterior] use; noncorrosive
and nonstaining; mixed with water to consistency suitable for application and a 30-minute
working time.

Prefilled Concrete Treads:

1. Concrete Materials and Properties: Comply with requirements in Section 03 30 00 "Cast-
in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with minimum
28-day compressive strength of 3000 psi and maximum aggregate size of 1/2 inch unless
otherwise indicated.

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

3. Plain Steel Welded-Wire Reinforcement: ASTM A1064/A10645M, [steel,] [galvanized
steel,] 6 by 6 inches, W1.4 by W1.4, unless otherwise indicated on Drawings.

4, Reinforcement Supports: Bolsters, chairs, spacers, and other devices for spacing,
supporting, and fastening welded-wire reinforcement in place.

a. Manufacture bar supports from steel wire, plastic, or precast concrete according to
CRSI's "Manual of Standard Practice," of greater compressive strength than
concrete.

For galvanized reinforcement, use galvanized wire or dielectric-polymer-coated wire bar
supports.

PRECAST CONCRETE TREADS

Concrete Materials and Properties: Comply with requirements in Section 03 30 00 "Cast-in-
Place Concrete" for normal-weight, ready-mixed concrete with a minimum 28-day compressive
strength of 5000 psi and a total air content of not less than 4 percent or more than 6 percent.
Reinforcement: Galvanized, welded-wire reinforcement, 2 by 2 inches by 0.062-inch-diameter
steel wire; comply with ASTM A1064/A1064M, except for minimum wire size.

PRECAST TERRAZZO TREADS

Precast Terrazzo Stair Treads: Epoxy terrazzo units cast in maximum lengths possible. Comply

with manufacturer's written instructions for fabricating precast terrazzo units in sizes and profiles
indicated.

1. Epoxy Resin Matrix: Manufacturer's standard recommended for use indicated.
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2. Aggregates: Comply with NTMA gradation standards for mix indicated, and containing no
deleterious or foreign matter.

a. Abrasion and Impact Resistance: Less than 40 percent loss per
ASTM C131/C131M.

b. 24-Hour Absorption Rate: Less than 0.75 percent.

C. Dust Content: Less than 1.0 percent by weight.

3. Reinforcement: ASTM A615/A615M, Grade 60 bars, as required by unit size, profile, and
thickness.

4. Abrasive Inserts: 1/2-inch-wide, silicon carbon/epoxy mixture.

a. Provide three inserts, 1/2 inch apart, with first insert located 1 inch from nosing at
adjacent stair riser locations.

Color: As selected by Architect from manufacturer's standard color selections.

6. Finish: Honed.
Surface Sealer: Slip- and stain-resistant, penetrating sealer that is chemically neutral with
pH factor between 7 and 8; does not affect color or physical properties of terrazzo type
indicated; is recommend by sealer manufacturer for use with specified terrazzo; and
complies with NTMA guide specification for terrazzo type applicable for this Project.

EPOXY-RESIN-FILLED TREADS

Epoxy-Resin-Filled Treads: 3/8-inch-thick, epoxy resin with 8000-psi compressive strength; set
on steel subtread.

1. Color: As selected by Architect from manufacturer's standard color selections.

FABRICATION, GENERAL

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

1. Join components by welding unless otherwise indicated.

2. Use connections that maintain structural value of joined pieces.
Assemble stairs [, railings, and guards] in shop to greatest extent possible.

1. Disassemble units only as necessary for shipping and handling limitations.

2. Clearly mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately.

1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise
indicated.
2. Remove sharp or rough areas on exposed surfaces.
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Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.
Weld connections to comply with the following:

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

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

Weld exposed corners and seams continuously unless otherwise indicated.

o &~ DN

At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary Joint
Finish Standards" for [Finish #1 - No evidence of welded joint] [Finish #2 -
Completely sanded joint with some undercutting and pinholes okay] [Finish # 3 -
Partially dressed weld with spatter removed] [Finish # 4 - Good quality, uniform
undressed weld with minimal splatter].

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners
where possible.

1. Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or
bolts unless otherwise indicated.

2. Locate joints where least conspicuous.
Fabricate joints that will be exposed to weather in a manner to exclude water.

4. Provide weep holes where water may accumulate internally.

FABRICATION OF STEEL-FRAMED STAIRS

NAAMM Stair Standard: Comply with NAAMM AMP 510, "Metal Stairs Manual," for
[Architectural] [Commercial] [Service] Class, unless more stringent requirements are
indicated.

Stair Framing:

1. Stringers: Fabricate of [steel plates] [or] [steel channels] [or] [steel rectangular
tubes] [as indicated on Drawings].

a. Stringer Size: [As required to comply with "Performance Requirements”
Article] [As indicated on Drawings].
b. Provide closures for exposed ends of channel and rectangular tube stringers.

C. Finish: [Shop primed] [Painted] [Galvanized].

2. Platforms: Construct of [steel plate] [or] [steel channel] [or] [steel rectangular
tube] headers and miscellaneous framing members as [required to comply with
"Performance Requirements" Article] [indicated on Drawings].

a. Provide closures for exposed ends of channel and rectangular tube framing.
b. Finish: [Shop primed] [Painted] [Galvanized].

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

Where stairs are enclosed by gypsum board [ shaft-wall] assemblies, provide hanger
rods or struts to support landings from floor construction above or below.

a. Locate hanger rods and struts where they do not encroach on required stair width
and are within the fire-resistance-rated stair enclosure.

Where masonry walls support metal stairs, provide temporary supporting struts designed
for erecting steel stair components before installing masonry.

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

1.

10.

Fabricate treads and landing subplatforms of exterior stairs so finished walking surfaces
slope to drain.

Steel Sheet, Uncoated: [Cold] [Hot]-rolled steel sheet [ unless otherwise indicated].
Galvanized Steel Sheet: Galvanized steel sheet [, where indicated].

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

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

Shape metal pans to include nosing integral with riser.
Attach abrasive nosings to risers.

At Contractor's option, provide stair assemblies with metal pan subtreads filled with
reinforced concrete during fabrication.

Provide epoxy-resin-filled treads, reinforced with glass fibers, with non-slip-concrete
aggregate finish to tread surface.

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

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

Abrasive-Coating-Finished, Formed-Metal Stairs: Form risers, treads, and platforms to
configurations shown from steel sheet of thickness needed to comply with performance
requirements, but not less than 0.097 inch.

1.

Steel Sheet: Uncoated, hot-rolled steel sheet unless otherwise indicated.
Directly weld risers and treads to stringers; locate welds on underside of stairs.

Provide platforms of configuration indicated or, if not indicated, the same as treads. Weld
platforms to platform framing.

Finish tread and platform surfaces with manufacturer's standard epoxy-bonded abrasive
finish.

FABRICATION OF STAIR RAILINGS AND GUARDS

METAL PAN STAIRS
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Comply with applicable requirements in [Section 05 52 13 "Pipe and Tube Railings."]
[Section 05 73 00 "Decorative Metal Railings."]

Fabricate railings and guards to comply with requirements indicated for design, dimensions,
details, finish, and member sizes, including wall thickness of member, post spacings, wall
bracket spacing, and anchorage, but not less than that needed to withstand indicated loads.

1.

Rails and Posts: [1-5/8-inch-diameter] [1-1/2-inch-square] top and bottom rails and 1-
1/2-inch-square posts.

Picket Infill: [1/2-inch-] [3/4-inch-] [round] [square] pickets spaced to prohibit the
passage of a 4-inch diameter sphere.

Expanded-Metal Infill: Expanded-metal panels edged with U-shaped channels made from
steel sheet and not less than 0.043 inch thick. Orient expanded metal with long
dimension of diamonds [parallel to top rail] [perpendicular to top rail] [vertical].

Perforated-Metal Infill: Perforated-metal panels edged with U-shaped channels made
from metal sheet, of same metal as perforated metal, and not less than 0.043 inch thick.
Orient perforated metal with pattern [parallel to top rail] [perpendicular to top rail]
[horizontal] [vertical] [as indicated on Drawings].

Mesh Infill: [Woven] [Welded]-wire mesh crimped into 1-by-1/2-by-1/8-inch steel
channel frames. Orient wire mesh with [diamonds vertical] [wires perpendicular and
parallel to top rail] [wires horizontal and vertical].

Intermediate Rails Infill: [1-5/8-inch-diameter] [1-1/2-inch-square] intermediate rails
spaced less than [12 inches] [21 inches] clear.

Gates: Form gates from steel tube of same size and shape as top rails, with infill to match
guards. Provide with [cam-type, self-closing] [spring] hinges for fastening to wall and
overlapping stop with rubber bumper to prevent gate from opening in direction opposite
egress.

Welded Connections: Fabricate railings and guards with welded connections.

1.

Fabricate connections that are exposed to weather in a manner that excludes water.
a. Provide weep holes where water may accumulate internally.

Cope components at connections to provide close fit, or use fittings designed for this
purpose.

Weld all around at connections, including at fittings.

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

Obtain fusion without undercut or overlap.
Remove flux immediately.

Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for [Finish #1 -
No evidence of a welded joint] [Finish #2 - Completely sanded joint, some
undercutting and pinholes are okay] [Finish #3 - Partially dressed weld with
spatter removed] [Finish #4 - Good quality, uniform undressed weld with minimal
splatter] as shown in NAAMM AMP 521.

Form changes in direction of railings and guards as follows:

METAL PAN STAIRS
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As detailed.
By bending [ or by inserting prefabricated elbow fittings].
By flush bends [ or by inserting prefabricated flush-elbow fittings].

N

By radius bends of radius indicated [ or by inserting prefabricated elbow fittings of
radius indicated].

5. By inserting prefabricated [elbow fittings] [flush-elbow fittings] [elbow fittings of
radius indicated].

For changes in direction made by bending, use jigs to produce uniform curvature for each
repetitive configuration required. Maintain cross section of member throughout entire bend
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.

Close exposed ends of railing and guard members with prefabricated end fittings.

Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.

1. Close ends of returns unless clearance between end of rail and wall is 1/4 inch or less.
Connect posts to stair framing by direct welding unless otherwise indicated.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges,
miscellaneous fittings, and anchors for interconnecting components and for attaching to other
work.

1. Furnish inserts and other anchorage devices for connecting to concrete or masonry work.

2. For galvanized railings and guards, provide galvanized fittings, brackets, fasteners,
sleeves, and other ferrous-metal components.

3. For nongalvanized railings and guards, provide nongalvanized ferrous-metal fittings,
brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior
masonry and concrete construction.

4. Provide type of bracket [with flange tapped for concealed anchorage to threaded
hanger bolt] [with predrilled hole for exposed bolt anchorage] and that provides 1-
1/2-inch clearance from inside face of handrail to finished wall surface.

Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where
needed to transfer wall bracket loads through wall finishes to structural supports.

1. Size fillers to suit wall finish thicknesses and to produce adequate bearing area to
prevent bracket rotation and overstressing of substrate.

FINISHES

Finish metal stairs after assembly.

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel
and iron hardware and with ASTM A123/A123M for other steel and iron products.

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

METAL PAN STAIRS
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2. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain
as weep holes, by plugging with zinc solder and filing off smooth.

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

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

EXECUTION

EXAMINATION

Verify elevations of floors, bearing surfaces and locations of bearing plates, and other
embedments for compliance with requirements.

1. For wall-mounted railings, verify locations of concealed reinforcement within gypsum
board and plaster assemblies.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION OF METAL PAN STAIRS

Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary
for securing metal stairs to in-place construction.

1. Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and
other connectors.

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

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

1. Grouted Baseplates: Clean concrete- and masonry-bearing surfaces of bond-reducing
materials, and roughen surfaces prior to setting plates.

Clean bottom surface of plates.

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

Tighten anchor bolts 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.

e. Promptly pack grout solidly between bearing surfaces and plates so no voids
remain.

coop

1) Neatly finish exposed surfaces; protect grout and allow to cure.
2) Comply with manufacturer's written installation instructions for shrinkage-
resistant grouts.

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

Fit exposed connections accurately together to form hairline joints.

1. Weld connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations.

2. 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.

3. Comply with requirements for welding in "Fabrication, General" Article.

Place and finish concrete fill for treads and platforms to comply with Section 03 30 00 "Cast-in-
Place Concrete."

1. Install abrasive nosings with anchors fully embedded in concrete.

2. Center nosings on tread width.
Install precast concrete treads with adhesive supplied by manufacturer.

Install precast terrazzo treads according to manufacturer's written instructions.

INSTALLATION OF RAILINGS AND GUARDS

Adjust railing and guard systems before anchoring to ensure matching alignment at abutting
joints with tight, hairline joints.

1. Space posts at spacing indicated or, if not indicated, as required by design loads.

2. Plumb posts in each direction, within a tolerance of 1/16 inch in 3 feet.

Align rails and guards so variations from level for horizontal members and variations from
parallel with rake of stairs for sloping members do not exceed 1/4 inch in 12 feet.

4. Secure posts, rail ends, and guard ends to building construction as follows:
a. Anchor posts to steel by [welding] [or] [bolting] to steel supporting members.
b. Anchor handrail and guard ends to concrete and masonry with steel round flanges

welded to rail and guard ends and anchored with post-installed anchors and bolts.
Install railing gates level, plumb, and secure for full opening without interference.

1. Attach hardware using tamper-resistant or concealed means.

2. Adjust hardware for smooth operation.

Attach handrails to wall with wall brackets.

1. Locate brackets as indicated or, if not indicated, at spacing required to support structural
loads.
2. Secure wall brackets to building construction as [ required to comply with

performance requirements.] [ follows:]

a. For concrete and solid masonry anchorage, use drilled-in expansion shields and
hanger or lag bolts.

METAL PAN STAIRS
055113-14



LACCD Guideline Specification

05.01.2024
b. For hollow masonry anchorage, use toggle bolts.
C. For wood stud partitions, use hanger or lag bolts set into studs or wood backing
between studs. Coordinate with carpentry work to locate backing members.
d. For steel-framed partitions, use hanger or lag bolts set into [fire-retardant-

treated] wood backing between studs. Coordinate with stud installation to locate
backing members.

e. For steel-framed partitions, use self-tapping screws fastened to steel framing or to
concealed steel reinforcements.
f. For steel-framed partitions, use toggle bolts installed through flanges of steel

framing or through concealed steel reinforcements.

3.04 REPAIR
A. Touchup Painting:

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

a. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

2. Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint are specified in Section 09 90 00 "Painting" and Section 09 96 00 "High-
Performance Coatings.

B. Repair of Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and

repair galvanizing to comply with ASTM A780/A780M.

END OF SECTION

METAL PAN STAIRS
055113-15



This page intentionally left blank



LACCD Guideline Specification

05.01.2024
SECTION 05 52 13
PIPE AND TUBE RAILINGS
PART 1 GENERAL
1.01 SUMMARY
A. Section Includes:
1. Steel railings.
2. Aluminum railings.
3. Stainless steel railings.
B. Related Requirements:
1. Section 05 51 13 "Metal Pan Stairs" for steel tube railings associated with metal pan
stairs.
2. Section 05 73 00 "Decorative Metal Railings" for ornamental railings fabricated from

pipes and tubes and guard-infill metals.

3. Section 09 69 00 "Access Flooring" for railings included with access flooring.

1.02 COORDINATION

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

B. Coordinate installation of anchorages for 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.

1.03 ACTION SUBMITTALS
A. Product Data:

Manufacturer's product lines of mechanically connected railings.
Expanded metal infill panels.

Perforated metal infill panels.

Woven-wire mesh infill panels.

Fasteners.

Post-installed anchors.

N o o koo Ddp =

Handrail brackets.
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8. Shop primer.

9. Intermediate coats and topcoats.
10.  Bituminous paint.

11.  Nonshrink, nonmetallic grout.
12.  Anchoring cement.

13.  Metal finishes.

14. Paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

Samples for Initial Selection: For products involving selection of color, texture, or design
[, including mechanical finishes].

Samples for Verification: For each type of exposed finish required.

1. Sections of each distinctly different linear railing member, including handrails, top rails,
posts, and balusters, including finish.

2. Fittings and brackets.

Assembled Sample of railing system, made from full-size components, including top rail,
post, handrail, and infill. Sample need not be full height.

a. Show method of [connecting] [and] [finishing] members at intersections.
Delegated Design Submittal: For railings, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS
Qualification Data: For [delegated design professional engineer] [testing agency].
Welding certificates.

Mill Certificates: Signed by manufacturers of stainless steel products, certifying that products
furnished comply with requirements.

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

Product Test Reports: For tests on railings performed by a qualified testing agency, in
accordance with ASTM E894 and ASTM E935.

Research Reports: For post-installed anchors, from ICC-ES or other qualified testing agency
acceptable to authorities having jurisdiction.

QUALITY ASSURANCE
Welding Qualifications: Qualify procedures and personnel in accordance with the following:

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

PIPE AND TUBE RAILINGS
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2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

DELIVERY, STORAGE, AND HANDLING

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

FIELD CONDITIONS

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

PRODUCTS

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00
"Quality Requirements," to design railings, including attachment to building construction.

Structural Performance: Railings, including attachment to building construction, 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 Ibf/ ft. applied in any direction.

b. Concentrated load of 200 Ibf 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 applied horizontally on an area of 1 sq. ft..
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.

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

PIPE AND TUBE RAILINGS
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1. Provide type of bracket with [flange tapped for concealed anchorage to threaded
hanger bolt] [predrilled hole for exposed bolt anchorage] and that provides 1-1/2-
inch clearance from inside face of handrail to finished wall surface.

STEEL RAILINGS
Source Limitations: Obtain each type of railing from single source from single manufacturer.
Tubing: [ASTM A500/A500M (cold formed)] [or] [ASTM A513/A513M, Type 5].

Pipe: ASTM A53/A53M, 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 A36/A36M.

Cast Iron Fittings: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M,
unless otherwise indicated.

Expanded Metal Infill Panels: ASTM F1267, [Type | (expanded)] [Type Il (expanded and
flattened)], Class 1 (uncoated).

1. Style Designation: [3/4 number 13] [1-1/2 number 10] <Insert designation>.
Perforated-Metal Infill Panels:

1. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, or hot-rolled steel sheet,
ASTM A1011/A1011M, commercial steel, Type B, [0.060 inch] <Insert dimension>
thick, [with 1/4-inch holes 3/8 inch o.c. in staggered rows] <Insert description>.

a. Basis-of-Design Product: Provide product with perforations matching [product
indicated on Drawings] <Insert manufacturer's name; product name or
designation>.

2. Galvanized-Steel Sheet: ASTM A653/A653M, G90 coating, commercial steel Type B,
[0.064 inch] <Insert dimension> thick, [with 1/4-inch holes 3/8 inch o.c. in
staggered rows] [with 1/8-by-1-inch round end slotted holes in staggered rows]
<Insert description>.

a. Basis-of-Design Product: Provide product with perforations matching [product
indicated on Drawings] <Insert manufacturer's name; product name or
designation>.

Woven-Wire Mesh Infill Panels: Intermediate-crimp, [diamond] [square] pattern, 2-inch
woven-wire mesh, made from 0.134-inch-diameter steel wire complying with ASTM A510.

1. Basis-of-Design Product: Provide product with crimp pattern matching [product

indicated on Drawings] <Insert manufacturer's name; product name or
designation>.

ALUMINUM RAILINGS
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Source Limitations: Obtain each type of railing from single source from single manufacturer.
Aluminum, General: Provide alloy and temper recommended by aluminum producer and finisher
for type of use and finish indicated, and with not less than the strength and durability properties
of alloy and temper designated below for each aluminum form required.

Extruded Bars and Tubing: ASTM B221, Alloy 6063-T5/T52.

Extruded Structural Pipe and Round Tubing: ASTM B429/B429M, Alloy 6063-T6.

1. Provide Standard Weight (Schedule 40) pipe unless otherwise indicated.

Drawn Seamless Tubing: ASTM B210/B210M, Alloy 6063-T832.

Plate and Sheet: ASTM B209, Alloy 6061-T6.

Die and Hand Forgings: ASTM B247, Alloy 6061-T6.

Castings: ASTM B26/B26M, Alloy A356.0-T6.

Perforated Metal Infill Panels: Aluminum sheet, ASTM B209, Alloy 6061-T6, [0.063 inch]
<Insert dimension> thick, [with 1/4-inch holes 3/8 inch o.c. in staggered rows] <Insert

description>.

1. Basis-of-Design Product: Provide product with perforations matching [product indicated
on Drawings] <Insert manufacturer's name; product name or designation>.

Woven-Wire Mesh Infill Panels: Intermediate-crimp, [diamond] [square] pattern, 2-inch

woven-wire mesh, made from 0.162-inch-diameter aluminum wire complying with

ASTM B211/B211M, Alloy 6061-T94.

1. Basis-of-Design Product: Provide product with crimp pattern matching [product
indicated on Drawings] <Insert manufacturer's name; product name or
designation>.

STAINLESS STEEL RAILINGS

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

Tubing: ASTM A554, [Grade MT 304] [Grade MT 316L].

Pipe: ASTM A312/A312M, [Grade TP 304] [Grade TP 316L].

Castings: ASTM A743/A743M, [Grade CF 8 or CF 20] [Grade CF 8M or CF 3M].

Plate and Sheet: ASTM A240/A240M or ASTM A666, [Type 304] [Type 316L].

Expanded Metal Infill Panels: ASTM F1267, [Type | (expanded)] [Type Il (expanded and

flattened)], Class 3 (corrosion-resistant steel), made from stainless steel sheet,

ASTM A240/A240M or ASTM A666, [Type 304] [Type 316].

1. Style Designation: [3/4 number 13] [1-1/2 number 10] <Insert designation>.

PIPE AND TUBE RAILINGS
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Perforated Metal Infill Panels: Stainless steel sheet, ASTM A240/A240M or ASTM A666,
[Type 304] [Type 316L], [0.062 inch] <Insert dimension> thick, [with 1/4-inch holes 3/8 inch
o.c. in staggered rows] <Insert description>.

1. Basis-of-Design Product: Provide product with perforations matching [product indicated
on Drawings] <Insert manufacturer's name; product name or designation>.

Woven-Wire Mesh Infill Panels: Intermediate-crimp, [diamond] [square] pattern, 2-inch

woven-wire mesh, made from 0.141-inch-diameter stainless steel wire complying with

ASTM A580/A580M, [Type 304] [Type 316].

1. Basis-of-Design Product: Provide product with crimp pattern matching [product
indicated on Drawings] <Insert manufacturer's name; product name or
designation>.

FASTENERS

Fastener Materials:

1. Ungalvanized-Steel Railing Components: Plated steel fasteners complying with
ASTM F1941/F1941M, Class Fe/Zn 5 for zinc coating.

2. Hot-Dip Galvanized Railing Components: Type 304 stainless steel or hot-dip zinc-coated
steel fasteners complying with ASTM A153/A153M or ASTM F2329/F2329M for zinc
coating.

Aluminum Railing Components: [Type 304] [Type 316] stainless steel fasteners.
4, Stainless Steel Railing Components: [Type 304] [Type 316] stainless steel fasteners.
Finish exposed fasteners to match appearance, including color and texture, of railings.
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 [ and capable of withstanding design loads].

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 [Phillips] [tamper-resistant] [square or hex socket] flat-head machine
screws for exposed fasteners unless otherwise indicated.

Post-Installed Anchors: Fastener systems with working capacity greater than or equal to the
design load, according to an evaluation report acceptable to authorities having jurisdiction,
based on ICC-ES AC193 [ or ICC-ES AC308].

1. Material for Interior Locations: Carbon-steel components zinc-plated to comply with
ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1]

[Group 2] stainless steel bolts, ASTM F593, and nuts, ASTM F594.
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MISCELLANEOUS MATERIALS

Handrail Brackets: [Castiron] [Cast aluminum,] [Cast stainless steel,] [Cast nickel-silver,]
center of handrail [2-1/2 inches] [3-1/8 inches] <Insert dimension> from [face of railing]
[wall].

Welding Rods and Bare Electrodes: Select in accordance with AWS specifications for metal
alloy welded.

1. For [aluminum] [and] [stainless steel] railings, provide type and alloy as
recommended by producer of metal to be welded and as required for color match,
strength, and compatibility in fabricated items.

Etching Cleaner for Galvanized Metal: Complying with MPI#25.

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 09 91 13 "Exterior Painting."]
[Section 09 91 23 "Interior Painting."] [Section 09 96 00 "High-Performance Coatings."]

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

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal
and compatible with finish paint systems indicated.

Intermediate Coats and Topcoats: Provide products that comply with [Section 09 91 13
"Exterior Painting."] [Section 09 91 23 "Interior Painting."] [Section 09 96 00 "High-
Performance Coatings."]

Epoxy Intermediate Coat: Complying with MPI #77 and compatible with primer and topcoat.
Polyurethane Topcoat: Complying with MPI #72 and compatible with undercoat.
Bituminous Paint: Cold-applied asphalt emulsion, complying with ASTM D1187/D1187M.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout,
complying with ASTM C1107/C1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound.

1. Water-Resistant Product: [At exterior locations] [and] [where indicated on
Drawings], provide formulation that is resistant to erosion from water exposure without
needing protection by a sealer or waterproof coating and that is recommended by
manufacturer for exterior use.

PIPE AND TUBE RAILINGS
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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].

Shop assemble railings to greatest extent possible to minimize field splicing and assembly.
Disassemble units only as necessary for shipping and handling limitations.

1. Clearly mark units for reassembly and coordinated installation.

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

Cut, drill, and punch metals cleanly and accurately.

1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise
indicated.
2. Remove sharp or rough areas on exposed surfaces.

Form work true to line and level with accurate angles and surfaces.
Fabricate connections that are exposed to weather in a manner that excludes water.

1. Provide weep holes where water may accumulate.

2. Locate weep holes in inconspicuous locations.
Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

Connections: Fabricate railings with [welded] [or] [nonwelded] connections unless otherwise
indicated.

Gates: Form gates from steel tube of same size and shape as top rails, with infill to match
guards. Provide with [cam-type, self-closing] [spring] hinges for fastening to wall and
overlapping stop with rubber bumper to prevent gate from opening in direction opposite egress.

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.
Remove flux immediately.

4. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary Joint
Finish Standards" for [Finish #1 welds; ornamental quality with no evidence of a
welded joint] [Finish #2 welds; good appearance, completely sanded joint, some
undercutting and pinholes okay] [Finish #3 welds; utilitarian appearance not
subject to view, partially dressed weld with spatter removed].

Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members with
concealed internal welds that eliminate surface grinding, using manufacturer's standard system
of sleeve and socket fittings.

PIPE AND TUBE RAILINGS
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Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

1. Fabricate splice joints for field connection, using an epoxy structural adhesive, if this is
manufacturer's standard splicing method.

Form changes in direction as follows:

1 As detailed.

2 [By bending] [or] [by inserting prefabricated elbow fittings].

3. [By flush bends] [or] [by inserting prefabricated flush-elbow fittings].
4

[By radius bends of radius indicated] [or] [by inserting prefabricated elbow
fittings of radius indicated].

5. By bending to smallest radius that will not result in distortion of railing member.
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.

Close exposed ends of hollow railing members with prefabricated cap and end fittings of same
metal and finish as railings.

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 or less.

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.

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

1. Fabricate anchorage devices capable of withstanding loads imposed by railings.

2. Coordinate anchorage devices with supporting structure.

For railing posts set in concrete, provide stainless steel sleeves not less than 6 inches long with

inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal
plate forming bottom closure.

For removabile railing posts, fabricate slip-fit sockets from stainless steel tube or pipe whose ID
is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to
not more than one-fortieth of post height.

1. Provide socket covers designed and fabricated to resist being dislodged.
2. Provide chain with eye, snap hook, and staple across gaps formed by removable railing
sections at locations indicated. Fabricate from same metal as railings.

Expanded-Metal Infill Panels: Fabricate infill panels from expanded-metal sheet of same metal
as railings.

PIPE AND TUBE RAILINGS
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1. Edge panels with U-shaped channels made from metal sheet, of same metal as
expanded metal and not less than 0.043 inch thick.

2. Orient expanded metal with long dimension of diamonds [parallel to top rail]
[perpendicular to top rail] [horizontal] [vertical].

Perforated-Metal Infill Panels: Fabricate infill panels from perforated metal made from [steel]
[galvanized steel] [aluminum] [stainless steel] [same metal as railings in which they are
installed].

1. Edge panels with U-shaped channels made from metal sheet, of same metal as
perforated metal and not less than 0.043 inch thick.

2. Orient perforated metal with pattern [parallel to top rail] [perpendicular to top rail]
[horizontal] [vertical] [as indicated on Drawings].

Woven-Wire Mesh Infill Panels: Fabricate infill panels from woven-wire mesh crimped into 1-by-
1/2-by-1/8-inch metal channel frames.
1. Fabricate wire mesh and frames from same metal as railings in which they are installed.

2. Orient wire mesh with [diamonds vertical] [diamonds perpendicular to top rail]
[wires perpendicular and parallel to top rail] [wires horizontal and vertical] [as
indicated on Drawings].

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.

STEEL AND IRON FINISHES

Galvanized Railings:

1. Hot-dip galvanize [exterior] [indicated] steel railings, including hardware, after
fabrication.

2. Comply with ASTM A123/A123M for hot-dip galvanized railings.
Comply with ASTM A153/A153M 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 are exposed in the finished Work, unless indicated to remain
as weep holes, by plugging with zinc solder and filing off smooth.

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 [ and as follows].

1. Comply with SSPC-SP 16.
For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets,

fasteners, and sleeves; however, hot-dip galvanize anchors to be embedded in exterior
concrete or masonry.

PIPE AND TUBE RAILINGS
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Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with [SSPC-
SP 6/NACE No. 3.] [SSPC-SP 3.] [requirements indicated below:]

1. Exterior Railings: SSPC-SP 6/NACE No. 3.
2. Railings Indicated To Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3.

Railings Indicated To Receive Primers Specified in Section 09 96 00 "High-Performance
Coatings": SSPC-SP 6/NACE No. 3.

4. Other Railings: SSPC-SP 3.

Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise
indicated. Comply with requirements in SSPC-PA 1 for shop painting. Primer need not be
applied to surfaces to be embedded in concrete or masonry.

1. Shop prime uncoated railings with [universal shop primer] [primers specified in
Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior Painting"] unless
[zinc-rich primer is] [primers specified in Section 09 96 00 "High-Performance
Coatings" are] indicated.

2. Do not apply primer to galvanized surfaces.

Shop-Painted Finish: Comply with [Section 09 91 13 "Exterior Painting."] [Section 09 96 00
"High-Performance Coatings."]

1. Color: [As indicated by manufacturer's designations] [Match Architect's sample]
[As selected by Architect from manufacturer's full range].

High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-
coated surfaces. Comply with coating manufacturer's written instructions and with requirements
in SSPC-PA 1 for shop painting. Apply at spreading rates recommended by coating
manufacturer.

1. Color: [As indicated by manufacturer's designations] [Match Architect's sample]
[As selected by Architect from manufacturer's full range].

ALUMINUM FINISHES

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 unacceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

Mill Finish: AA-M12, nonspecular as fabricated.

Clear Anodic Finish: AAMA 611, [AA-M12C22A41] [AA-M12C22A31].

Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44] [AA-M12C22A32/A34].

1. Color: [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match Architect's

sample] [As selected by Architect from full range of industry colors and color
densities].
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Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of
1.5 mils. Comply with coating manufacturer's written instructions for cleaning, conversion
coating, and applying and baking finish.

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color
and gloss>.

High-Performance Organic Finish, Two-Coat Polyvinylidene Fluoride (PVDF): Fluoropolymer
finish complying with [AAMA 2604] [AAMA 2605] and containing not less than [50] [70]
percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, and
apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written
instructions [for seacoast and severe environments].

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color
and gloss>.

Superior Performance Organic Finish, Three-Coat Polyvinylidene Fluoride (PVDF):
Fluoropolymer finish complying with AAMA 2605 and containing not less than 70 percent
polyvinylidene fluoride (PVDF) resin by weight in both color coat and clear topcoat. Prepare,
pretreat, and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions [for seacoast and severe environments].

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color
and gloss>.

Superior Performance Organic Finish, Four-Coat Polyvinylidene Fluoride (PVDF):
Fluoropolymer finish complying with AAMA 2605 and containing not less than 70 percent
polyvinylidene fluoride (PVDF) resin by weight in both color coat and clear topcoat. Prepare,
pretreat, and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions [for seacoast and severe environments].

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color
and gloss>.

Single-Coat Superior Performance FEVE Organic Finish: Single-coat fluoroethylene vinyl ether
(FEVE) fluoropolymer finish, complying with AAMA 2605. Prepare, pretreat, and apply coating
to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color
and gloss>.

Two-Coat Superior Performance FEVE Organic Finish: Two-coat fluoroethylene vinyl ether
(FEVE) fluoropolymer finish complying with AAMA 2605. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written instructions for
seacoast and severe environments.

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color
and gloss>.
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STAINLESS STEEL FINISHES
Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.

Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.

1. Run grain with long dimension of each piece.
2. When polishing is completed, passivate and rinse surfaces.
3. Remove embedded foreign matter and leave surfaces chemically clean.

Stainless Steel Pipe and Tubing Finishes:

1. 180-Grit Polished Finish: Uniform, directionally textured finish.

2. 320-Grit Polished Finish: Oil-ground, uniform, fine, directionally textured finish.

3. Polished and Buffed Finish: 320-grit finish followed by buffing [to a high luster finish]
[to a mirror-like finish] [to match Architect's sample].

Stainless Steel Sheet and Plate Finishes:

1. Directional Satin Finish: ASTM A480/A480, No. 4.
2. High-Luster Finish: ASTM A480/A480M, No. 7.
3. Mirror Finish: ASTM A480/A480M, No. 8.

EXECUTION

EXAMINATION

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

INSTALLATION, GENERAL
Perform cutting, drilling, and fitting required for installing railings.

1. Fit exposed connections together to form tight, hairline joints.
Install railings level, plumb, square, true to line; without distortion, warp, or rack.

Set railings accurately in location, alignment, and elevation; measured from established
lines and levels.

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

Set posts plumb within a tolerance of 1/16 inch in 3 feet.

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

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete,
masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

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

Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing
components. Use wood blocks and padding to prevent damage to railing members and fittings.
Seal recessed holes of exposed locking screws, using plastic cement filler colored to match
finish of railings.

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 beyond joint on either side; fasten internal sleeve securely to one side; and locate joint
within 6 inches of post.

ANCHORING POSTS

Use stainless steel pipe sleeves preset and anchored into concrete for installing posts. After
posts are inserted into sleeves, fill annular space between post and sleeve with [nonshrink,
nonmetallic grout] [or] [anchoring cement], mixed and placed to comply with anchoring

material manufacturer's written instructions.

Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space
between post and concrete with [nonshrink, nonmetallic grout] [or] [anchoring cement],
mixed and placed to comply with anchoring material manufacturer's written instructions.

Cover anchorage joint with flange of same metal as post, [welded to post after placing
anchoring material] [attached to post with setscrews].

Leave anchorage joint exposed with [1/8-inch buildup, sloped away from post] [anchoring
material flush with adjacent surface].

Anchor posts to metal surfaces with flanges, angle type, or floor type, as required by conditions,
connected to posts and to metal supporting members as follows:
1. For steel railings, weld flanges to post and bolt to metal supporting surfaces.

2. For aluminum railings, attach posts as indicated, using fittings designed and engineered
for this purpose.

3. For stainless steel railings, weld flanges to post and bolt to supporting surfaces.
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Install removable railing sections, where indicated, in slip-fit stainless steel sockets cast in
concrete.

ATTACHING RAILINGS

Anchor railing ends to concrete and masonry with [sleeves concealed within] [flanges
connected to] [brackets on underside of rails connected to] railing ends and anchored to
wall construction with anchors and bolts.

Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and [welded to
railing ends] [or] [connected to railing ends, using nonwelded connections].

Attach handrails to walls with wall brackets [, except where end flanges are used]. Provide
brackets with [1-1/2-inch] <Insert dimension> clearance from inside face of handrail and
finished wall surface.

1. Use type of bracket with [flange tapped for concealed anchorage to threaded hanger
bolt] [predrilled hole for exposed bolt anchorage].

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.
For hollow masonry anchorage, use toggle bolts.

For wood stud partitions, use hanger or lag bolts set into studs or wood backing between
studs. Coordinate with carpentry work to locate backing members.

4. For steel-framed partitions, use hanger or lag bolts set into [fire-retardant-
treated Jwood backing between studs. Coordinate with stud installation to locate backing
members.

5. For steel-framed partitions, fasten brackets directly to steel framing or concealed steel
reinforcements, using self-tapping screws of size and type required to support structural
loads.

6. For steel-framed partitions, use toggle bolts installed through flanges of steel framing or
through concealed steel reinforcements.

Install railing gates level, plumb, and secure for full opening without interference.

1. Attach hardware using tamper-resistant or concealed means.
2. Adjust hardware for smooth operation.
REPAIR

Touchup Painting:

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of
shop paint, and paint exposed areas with the same material used for shop painting to
comply with SSPC-PA 1 for touching up shop-painted surfaces.
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a. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

2. Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint are specified in [Section 09 91 13 "Exterior Painting."] [Section 09 91 23
"Interior Painting."] [Section 09 96 00 "High-Performance Coatings."]

CLEANING

Clean [aluminum] [and] [stainless steel] by washing thoroughly with clean water and soap
and rinsing with clean water.

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

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.

Restore finishes damaged during installation and construction period, so no evidence remains
of correction work. Return items that cannot be refinished in the field to the shop; make required

alterations and refinish entire unit, or provide new units.

END OF SECTION
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SECTION 05 70 00
DECORATIVE METAL

GENERAL
SUMMARY
Section Includes:
1. Decorative window security bars.
2. Decorative mechanical grilles and frames.
3. Custom door pulls.
4. Combination hall push-button stations.
5. Metal reveals at wood paneling.
6. Cast-metal rosettes at marble joints.
Related Requirements:
1. Section 05 73 00 "Decorative Metal Railings" for decorative metal railings.
2. Section 05 75 00 "Decorative Formed Metal" for decorative metal items made from sheet

metal.

COORDINATION

Coordinate installation of anchorages for decorative metal items. 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.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
ACTION SUBMITTALS

Product Data: For each type of product, including finishing materials.
1.

Shop Drawings: Show fabrication and installation details for decorative metal.

1. Include plans, elevations, component details, and attachment details.

2. Indicate materials and profiles of each decorative metal member, fittings, joinery, finishes,
fasteners, anchorages, and accessory items.

Patterns, Models, or Plaster Castings: Made from proposed patterns for each design of custom
casting required.

Samples for Initial Selection: For products involving selection of color, texture, or design
[ including mechanical finishes].

DECORATIVE METAL
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Samples for Verification: For each type of exposed finish.
1. Sections of linear shapes.
2. Full-size Samples of castings and forgings.
a. For custom castings, submit finished Samples showing ability to reproduce detail
[, cast-metal color,] and quality of finish. [ Samples may be of similar previous
work.]
3. Samples of [welded] [and] [brazed] joints showing quality of workmanship [and color

matching of materials].
INFORMATIONAL SUBMITTALS

Qualification Data: For [fabricator] [organic-coating applicator] [anodic finisher] [powder-
coating applicator].

Mill Certificates: Signed by manufacturers of stainless steel certifying that products furnished
comply with requirements.

Welding certificates.
QUALITY ASSURANCE

Fabricator Qualifications: A firm experienced in producing decorative metal similar to that
indicated for this Project and with a record of successful in-service performance, as well as
sufficient production capacity to produce required units.

Installer Qualifications: Fabricator of products.

Organic-Coating Applicator Qualifications: A firm experienced in successfully applying organic
coatings, of type indicated, to aluminum extrusions and employing competent control personnel
to conduct continuing, effective quality-control program to ensure compliance with requirements.

Anodic Finisher Qualifications: A firm experienced in successfully applying anodic finishes of type
indicated and employing competent control personnel to conduct continuing, effective quality-
control program to ensure compliance with requirements.

Powder-Coating Applicator Qualifications: A firm experienced in successfully applying powder
coatings of type indicated and employing competent control personnel to conduct continuing,
effective quality-control program to ensure compliance with requirements.

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/D1.6M, "Structural Welding Code - Stainless Steel."
MOCKUPS

Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic
effects, and to set quality standards for fabrication and installation.

1. Build mockups for the following types of decorative metal:

DECORATIVE METAL
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a. <Insert, in separate subparagraphs, description of each decorative metal type
including mockup size>.

2. Subject to compliance with requirements, approved mockups may become part of the

completed Work if undisturbed at time of Substantial Completion.
DELIVERY, STORAGE, AND HANDLING

Store decorative metal in a well-ventilated area, away from uncured concrete and masonry, and
protected from weather, moisture, soiling, abrasion, extreme temperatures, and humidity.

Deliver and store cast-metal products in wooden crates surrounded by enough packing material
to ensure that products are not cracked or otherwise damaged.

FIELD CONDITIONS
Field Measurements: Verify actual locations of walls and other construction contiguous with

decorative metal by field measurements before fabrication and indicate measurements on Shop
Drawings.

PRODUCTS

DECORATIVE METAL FABRICATORS
Fabricator: Subjectto compliance with requirements, [provide products by thefollowing] [provide

products by one of the following] [available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following]:

1. <Insert manufacturer's name>.

METALS, GENERAL

Metal Surfaces, General: Use materials with smooth, flat surfaces unless otherwise indicated.
Use materials without seam marks, roller marks, rolled trade names, stains, discolorations, or
blemishes.

ALUMINUM

Fabricate products from alloy and temper recommended by aluminum producer and finisher for
type of use and finish indicated, and with strength and durability properties for each aluminum
form required not less than that of alloy and temper designated below.

Bars and Shapes: ASTM B221, Alloy 6063-T5/T52.

Pipe and Round Tubing: ASTM B429/B429M, Alloy 6063-T6.

Tubing: ASTM B210, Alloy 6063-T832.

Plate and Sheet: ASTM B209, [Alloy 3003-H14] [Alloy 5005-H32] [Alloy 6061-T6].

Forgings: ASTM B247, Alloy 6061-T6.

Castings: ASTM B26/B26M, Alloy A356.0-T6.
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COPPER AND COPPER ALLOYS

Fabricate products from alloys indicated and temper to suit application and forming methods but
with strength and stiffness not less than HO1 (quarter-hard) for plate, sheet, strip, and bars and
H55 (light-drawn) for tube and pipe.

BRONZE

Extruded Shapes: ASTM B455, Alloy UNS C38500 (architectural bronze).

Pipe: ASTM B43, Alloy UNS C23000 (red brass, 85 percent copper).

Tube: ASTM B135, Alloy UNS C23000 (red brass, 85 percent copper).

Castings: [ASTM B62, Alloy UNS C83600 (85-5-5-5 or No. 1 composition commercial red brass)]
[or] [ASTM B584, Alloy UNS C86500 (No. 1 manganese bronze)].

Plate, Sheet, Strip, and Bars: ASTM B36/B36M, Alloy UNS C28000 (muntz metal, 60 percent
copper).

BRASS

Extruded Shapes: ASTM B249/B249M, Alloy UNS C36000 (free-cutting brass).
Seamless Tube: ASTM B135, Alloy UNS C26000 (cartridge brass, 70 percent copper).
Castings: ASTM B584, Alloy UNS C85200 (high-copper yellow brass).

Plate, Sheet, Strip, and Bars: ASTM B36/B36M, Alloy UNS C26000 (cartridge brass, 70 percent
copper).

NICKEL SILVER

Extruded Shapes: ASTM B249/B249M, Alloy UNS C79600.

Castings: ASTM B584, Alloy UNS C97300 (12 percent leaded nickel silver).
COPPER

Tube: ASTM B75/B75M, Alloy UNS C12200 (phosphorous deoxidized, high residual
phosphorous copper).

Castings: ASTM B824, with a minimum of 99.9 percent copper.

Plate, Sheet, Strip, and Bars: ASTM B152/B152M, Alloy UNS C11000 (electrolytic tough pitch
copper) or Alloy UNS C12200 (phosphorous deoxidized, high-residual phosphorous copper).

STAINLESS STEEL
Tubing: ASTM A554, [Grade MT 304] [Grade MT 316] [Grade MT 316L].
Pipe: ASTM A312/A312M, [Grade TP 304] [Grade TP 316] [Grade TP 316L].

Castings: ASTM A743/A743M, [Grade CF 8 or Grade CF 20] [Grade CF 8M or Grade CF 3M].
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Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, [Type 304] [Type 316]
[Type 316L].

Flat Bar: ASTM A666, [Type 304] [Type 316] [Type 316L].

Bars and Shapes: ASTM A276, [Type 304] [Type 316] [Type 316L].

Wire Rope and Fittings:

1.

Wire Rope: [1-by-19] [7-by-7] [7-by-19] <Insert designation> wire rope made from wire
complying with ASTM A492, Type 316.

Wire-Rope Fittings: Connectors of types indicated, fabricated from stainless steel, and with
capability to sustain without failure a load equal to minimum breaking strength of wire rope
with which they are used.

STEEL AND IRON

Tubing: [ASTM A500/A500M (cold formed)] [or] [ASTM A513, Type 5 (mandrel drawn)].

Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010.

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

Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M unless
otherwise indicated.

Steel Sheet, Cold Rolled: ASTM A1008/A1008M, either commercial steel or structural steel,
exposed.

TITANIUM

Strip, Sheet, and Plate: ASTM B265, Grade 1.

Bars: ASTM B348, Grade 1.

FASTENERS

Fastener Materials: Unless otherwise indicated, provide the following:

1.

Aluminum ltems: [Aluminum] [Type 304 stainless steel] [Type 316 stainless steel]
fasteners.

Copper-Alloy (Bronze) ltems: Silicon bronze (Alloy 651 or Alloy 655) fasteners [ where
concealed, muntz metal (Alloy 280) fasteners where exposed].

Copper-Alloy (Brass) Items: Silicon bronze (Alloy 651 or Alloy 655) fasteners [ where
concealed, brass (Alloy 260 or 360) fasteners where exposed].

Stainless Steel ltems: [Type 304] [Type 316] stainless steel fasteners.
Titanium ltems: [Type 304] [Type 316] stainless steel fasteners.

Uncoated-Steel ltems: Plated steel fasteners complying with ASTM B633, Class Fe/Zn 25
for electrodeposited zinc coating where concealed, Type 304 stainless steel fasteners
where exposed.

Galvanized-Steel Items: Plated steel fasteners complying with ASTM B633,
Class Fe/Zn 25 for electrodeposited zinc coating.
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8. Dissimilar Metals: [Type 304] [Type 316] stainless steel fasteners.

Fasteners for Anchoring to Other Construction: Unless otherwise indicated, select fasteners of
type, grade, and class required to produce connections suitable for anchoring indicated items to
other types of construction indicated.

Provide concealed fasteners forinterconnecting components and for attaching decorative metal

items to other work unless [otherwise indicated] [exposed fasteners are unavoidable].

1. Provide [Phillips] [tamper-resistant] [square or hex socket] flat-head machine screws
for exposed fasteners unless otherwise indicated.

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

having jurisdiction, based on ICC-ES AC193 [ or ICC-ES AC308].

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

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1]
[Group 2] stainless steel bolts, ASTM F593, and nuts, ASTM F594.

MISCELLANEOUS MATERIALS

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

welded.

1. For aluminum, provide type and alloy as recommended by producer of metal to be welded

and as required for color match, strength, and compatibility in fabricated items.

Brazing Rods: For copperalloys, provide type and alloy as recommended by producer of metal
to be brazed and as required for color match, strength, and compatibility in fabricated items.

Etching Cleaner for Galvanized Metal: Complying with MP#25.

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

Lacquer for Copper Alloys: Clear, acrylic lacquer specially developed for coating copper-alloy
products.

Shop Primers: Provide primers that comply with [Section 09 91 13 "Exterior Painting."]
[Section 09 91 23 "Interior Painting."] [Section 09 96 00 "High-Performance Coatings."]

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

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: [Cementitious galvanized metal primer complying with
MPH26] [Vinyl wash primer complying with MP#80] [Water-based galvanized metal primer
complying with MP#134].

Intermediate Coats and Topcoats for Steel: Provide products that comply with [Section 09 91 13
"Exterior Painting."] [Section 09 91 23 "Interior Painting."] [Section 09 96 00 "High-Performance
Coatings."]
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Epoxy Intermediate Coat for Steel: Complying with MPI#77 and compatible with primer and
topcoat.

Polyurethane Topcoat for Steel: Complying with MPI#72 and compatible with undercoat.
Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

FABRICATION, GENERAL

Assemble items in the shop to greatest extent possible to minimize field splicing and assembly.

1. Disassemble units only as necessary for shipping and handling limitations.
2. Clearly mark units for reassembly and coordinated installation.
3. Use connections that maintain structural value of joined pieces.

Make up wire-rope assemblies in the shop to field-measured dimensions with fittings machine
swaged.

1. Minimize amount of turnbuckle take-up used for dimensional adjustment so maximum
amount is available for tensioning wire ropes.

2. Tag wire-rope assemblies and fittings to identify installation locations and orientations for
coordinated installation.

Form decorative metal to required shapes and sizes, true to line and level with true curves and
accurate angles and surfaces. Finish exposed surfaces to smooth, sharp, well-defined lines and
arris.

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

Form simple and compound curves in bars, pipe, tubing, and extruded shapes by bending
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.

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

Mill joints to a tight, hairline fit. Cope or miter corner joints. Fabricate connections that will be
exposed to weather in a manner to exclude water.

Provide weep holes where water may accumulate. Locate weep holes in inconspicuous locations.

Provide necessary rebates, lugs, and brackets to assemble units and to attach to other work. Cut,
reinforce, drill, and tap as needed to receive finish hardware, screws, and similar items unless
otherwise indicated.

Comply with AWS forrecommended practices in shop [welding] [and] [brazing]. [Weld] [and]
[braze] behind finished surfaces without distorting or discoloring exposed side. Clean exposed
[welded] [and] [brazed] joints of flux, and dress exposed and contact surfaces.

1. Where [welding] [and] [brazing] cannot be concealed behind finished surfaces, finish
joints to comply with NOMMA's "Voluntary Joint Finish Standards" for [Type 1 Welds: no
evidence of a welded joint] [Type 2 Welds: completely sanded joint, some
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undercutting and pinholes okay] [Type 3 Welds: partially dressed weld with spatter
removed] [Type 4 Welds: good quality, uniform undressed weld with minimal
splatter].

Provide castings that are sound and free of warp, cracks, blowholes, or other defects that impair
strength or appearance. Grind, wire brush, sandblast, and buff castings to remove seams, gate
marks, casting flash, and other casting marks.

FABRICATION OF DECORATIVE WINDOW SECURITY BARS

Fabricate decorative window grilles to designs indicated from steel bars and shapes of sizes and
profiles indicated. Form steel bars by bending, forging, coping, mitering, and welding.

Welding: Interconnect grille members with full-length, full-penetration welds unless otherwise
indicated. Use welding method that is appropriate formetal and finishindicated and that develops
full strength of members joined. Finish exposed welds and surfaces smooth, flush, and blended
to match adjoining surfaces.

Brackets, Fittings, and Anchors: Provide wall brackets, fittings, and anchors to connect decorative
window grilles to other work unless otherwise indicated.

1. Furnish inserts and other anchorage devices to connect decorative window grilles to
concrete and masonry work. Coordinate anchorage devices with supporting structure.

2. Fabricate anchorage devices that are capable of withstanding loads indicated.
DECORATIVE MECHANICAL GRILLES

Fabricate decorative grilles from perforated [aluminum] [brass] [bronze] [stainless steel]
[steel] sheet or plate of thickness, size, and pattern indicated. Form perforations by punching,
cutting, or drilling to produce openings of sizes and shapes indicated. Roll, press, and grind
perforated metal to flatten and to remove burrs and deformations.

1. Form perforations to match existing grilles.

2. Drawings indicate perforated metal patterns required and are based on products of one
manufacturer. Perforated metal patterns produced by other manufacturers may be
considered, provided deviations are minor and do not change design concept as judged
solely by Architect.

Drill and countersink grilles for mounting screws at 2 inches from corners and at 10 inches orless
o.c. Provide units with oval-head [wood] [self-tapping machine] screws.

Fabricate grille frames from extruded [aluminum] [brass] [bronze] [stainless steel] [steel]
of profiles and to sizes and shapes indicated. Miter frame members at corners and connect with
concealed splice plates [welded] [brazed] to back of frames.

1. Secure grilles in frames with 0.5-inch-long [welds] [brazing] along perimeter of grilles at
4 inches o.c.

Provide frame profiles to match existing frames.

Drawings indicate frame profiles required and are based on products of one manufacturer.
Similar frame profiles produced by other manufacturers may be considered, provided
deviations are minor and do not change design concept as judged solely by Architect.

Drill and countersink frames for mounting screws at 4 inches from corners and at 16 inches or
less o.c. Provide units with oval-head [wood] [self-tapping machine] screws.
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FABRICATION OF CUSTOM DOOR PULLS

Fabricate custom door pulls from [brass] [bronze] [stainless steel] bar stock of profile
indicated, fabricated to shapes indicated.

1. Form curves by bending to produce uniform curvature of radii indicated; maintain profile of
member throughout entire bend without buckling, twisting, or otherwise deforming exposed
surfaces.

2. Where radii of bends are too small to avoid buckling, grind bars after bending to restore

original profile.

3. Drill and tap door pulls to receive through bolts for attachment to doors.

Fabricate backing plates for custom door pulls from 1/8-inch [brass] [bronze] [stainless steel]
sheet.

1. Cut to shape indicated and bevel edges at a 45-degree angle for one-half thickness of
metal.
2. Drill and countersink holes where indicated for screws and bolts.

Provide units with oval-head through bolts for mounting pulls and with oval-head wood screws for
mounting backing plates.

FABRICATION OF COMBINATION HALL PUSH-BUTTON STATIONS

Fabricate units of [brass] [bronze] [stainless steel] to comply with details indicated.
Coordinate with elevator signal equipment to provide integrated, closely fitted assemblies.

1. Fabricate faceplates from 1/8-inch-thick sheet with edges beveled at a 45-degree angle for
one-half thickness of metal.

2. Provide units with rectangular, split-bowl trash receptacle, designed for recess mounting in
nominal 4-inch wall depth. Fabricate recessed cabinets, top rings, and split bowls of same
metal as face of units; fabricate removable receptacles of drawn aluminum. Nominal
dimensions of units are 10 by 10 by 3-1/2 inches in depth.

3. Provide units with emergency pictorial signs and text, complying with requirements of
authorities having jurisdiction, indicating that in fire emergency, elevators should not be
used and that stairways should be used instead. Engrave pictorial sign and text into front
surface of faceplates to a depth of 1/16 inch with engraving painted red. Make signs 5
inches wide by 8 inches high.

4, Provide cutouts in faceplates of units for push buttons of elevator hall push-button station
[, card reader,] and elevator key switches. Coordinate locations and sizes of cutouts so
additional faceplate is not required and so faces of push buttons are flush with fronts of
faceplates and key switches project beyond faceplate only by depth of bezel.

FABRICATION OF METAL REVEALS

Fabricate metal reveals forwood paneling from [3/4-by-3/4-by-1/16-inch extruded-bronze] [3/4-
by-3/4-by-0.025-inch brake-formed, stainless steel] [3/4-by-3/4-by-0.015-inch brake-formed
titanium] channels.

1. Drill for mounting screws 6 inches from ends of channels and not more than 24 inches o.c.
2. Locate mounting screws at same heights for all channels.
3. Provide [black-finished,] hex-socket, wafer-head screws for mounting reveals.
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FABRICATION OF CAST-METAL ROSETTES

Fabricate cast-metal rosettes to design indicated from [aluminum] [brass] [bronze] [nickel
silver]. Drill and tap castings for threaded mounting studs.

1. Provide custom castings to match design indicated.

2. Manufacturer's stock castings may be considered, provided deviations are minor and do
not change design concept as judged solely by Architect.

3. Drawings indicate cast-metal rosette designs required and are based on products of one
manufacturer. Castings produced by other manufacturers may be considered, provided
deviations are minor and do not change design concept as judged solely by Architect.

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.

ALUMINUM FINISHES

Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class |, 0.018 mm] [AA-M12C22A31,
Class I, 0.010 mm] or thicker.

Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class |, 0.018 mm] [AA-
M12C22A32/A34, Class Il, 0.010 mm] or thicker.

1. Color: [Champagne] [Lightbronze] [Medium bronze] [Dark bronze] [Black] <Insert color>.

2. [Match Architect's sample] [As selected by Architect from full range of industry colors and
color densities].

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

1. Colorand Gloss: [Asindicated by manufacturer's designations] [Match Architect's sample]
[As selected by Architect from manufacturer's full range] <Insert color and gloss>.

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

1. Colorand Gloss: [Asindicated by manufacturer's designations] [Match Architect's sample]
[As selected by Architect from manufacturer's full range].

High-Performance Organic Finish: Two-coat fluoropolymerfinishcomplying with AAMA 2604 and
containing not less than 50 percent PVDF resin by weight in color coat. Prepare, pretreat, and
apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

1. Color and Gloss: [Asindicated by manufacturer's designations] [Match Architect's sample]
[As selected by Architect from manufacturer's full range] <Insert color and gloss>.
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Superior-Performance Organic Finish: [Two] [Three] [Four]-coat fluoropolymer finish
complying with AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both
colorcoat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

1. Color and Gloss: [Asindicated by manufacturer's designations] [Match Architect's sample]
[As selected by Architect from manufacturer's full range] <Insert color and gloss>.

COPPER-ALLOY FINISHES

Finish designations for copper alloys comply with the system established for designating copper-
alloy finish systems defined in NAAMM's "Metal Finishes Manual for Architectural and Metal
Products."

Buffed Finish: M21 (Mechanical Finish: buffed, smooth specular).

Hand-Rubbed Finish: M31-M34 (Mechanical Finish: directionally textured, fine satin; Mechanical
Finish: directionally textured, hand rubbed).

Medium-Satin Finish: M32 (Mechanical Finish: directionally textured, medium satin).
Fine-Matte Finish: M42 (Mechanical Finish: nondirectional finish, fine matte).

Buffed Finish, Lacquered: M21-O6x (Mechanical Finish: buffed, smooth specular; Coating: clear,
organic, air dried, as specified below):

1. Clear, Organic Coating: Lacquer specified for copper alloys; applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of 1
mil.

Hand-Rubbed Finish, Lacquered: M31-M34-O6x (Mechanical Finish: directionally textured, fine
satin; Mechanical Finish: directionally textured, hand rubbed; Coating: clear, organic, air dried, as
specified below):

1. Clear, Organic Coating: Lacquer specified for copper alloys; applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of 1
mil.

Medium-Satin Finish, Lacquered: M32-06x (Mechanical Finish: directionally textured, medium
satin; Coating: clear, organic, air dried, as specified below):

1. Clear, Organic Coating: Lacquer specified for copper alloys; applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of 1
mil.

Fine-Matte Finish, Lacquered: M42-O6x (Mechanical Finish: nondirectional finish, fine matte;
Coating: clear, organic, air dried, as specified below):

1. Clear, Organic Coating: Lacquer specified for copper alloys; applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of 1
mil.

Statuary Conversion Coating over Satin Finish: M31-C55 (Mechanical Finish: directionally
textured, fine satin; Chemical Finish: conversion coating, sulfide) [, with color matching
Architect's sample].
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Patina Conversion Coating: M36-C12-C52 (Mechanical Finish: directionally textured, uniform;
Chemical Finish: nonetched cleaned, degreased; Chemical Finish: conversion coating,
ammonium sulfate) [, with color matching Architect's sample].

Statuary Conversion Coating, Bright Relieved and Lacquered: M12-C55-M2x-O6x (Mechanical
Finish: matte finish, as cast; Chemical Finish: conversion coating, sulfide; Mechanical Finish:
buffed, as specified; Coating: clear, organic, air dried, as specified below) [, with color matching
Architect's sample]:

1. Clear, Organic Coating: Lacquer specified for copper alloys; applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of
1 mil.

Blackened, Bright Relieved, and Lacquered: M33-0O60-M2x-06x (Mechanical Finish: directionally
textured, coarse satin; Coating: black, air dried; Mechanical Finish: buffed, as specified; Coating:
clear, organic, air dried, as specified below) [, with blackening and buffing matching
Architect's sample]:

1. Clear, Organic Coating: Lacquer specified for copper alloys; applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of
1 mil.

STAINLESS STEEL FINISHES
Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.

Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.

1. Run grain of directional finishes with long dimension of each piece.

Stainless Steel Tubing Finishes:

1. 180-Grit Polished Finish: Uniform, directionally textured finish.

2. 320-Grit Polished Finish: Oil-ground, uniform, fine, directionally textured finish.

3. Polished and Buffed Finish: 320-grit finish followed by buffing [to a high luster finish] [to a
mirror-like finish] [to match Architect's sample].

Stainless Steel Sheet and Plate Finishes:

1. Bright, Cold-Rolled, Unpolished Finish: ASTM A480/A480M, No. 2B.

2 Directional Satin Finish: ASTM A480/A480M, No. 4.

3 Dull Satin Finish: ASTM A480/A480M, No. 6.

4. High Luster Finish: ASTM A480/A480M, No. 7.

5 Mirror Finish: ASTM A480/A480M, No. 8.

When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter
and leave surfaces chemically clean.

Sputter-Coated Finish: Titanium nitride coating deposited by magnetic sputter-coating process
over indicated mechanical finish.

Colored, Oxide-Film Finish: Clear, oxide interference film produced by degreasing and then
immersing in a mixture of chromic and sulfuric acids.
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1. Product: Subject to compliance with requirements, provide INCO colored stainless steel
finish as developed and licensed by International Nickel Co., Ltd.
2. Color: [Match Architect's sample] [As selected by Architect from finisher's full range].

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize products made from rolled, pressed, and forged steel shapes,
castings, plates, bars, and strips indicated to be galvanized to comply with ASTM A123/A123M.

1. Hot-dip galvanize steel and iron hardware indicated to be galvanized to comply with
ASTM A153/A153M.

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

3. Fill vent and drain holes that will be exposed in finished Work, unless indicated to remain

as weep holes, by plugging with zinc solder and filing off smooth.

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

Preparing Nongalvanized Items for Shop Priming: Prepare uncoated ferrous-metal surfaces to
comply with [SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."] [SSPC-
SP 7/NACE No. 4, "Brush-off Blast Cleaning."] [requirements indicated below:]

1. Exteriors (SSPC Zone 1B): SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Interiors (SSPC Zone 1A): SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."

Primer Application: Apply shop primer to prepared surfaces of items unless otherwise indicated.
Comply with requirements in SSPC-PA 1, "Paint Application SpecificationNo. 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. Shop prime uncoated ferrous-metal surfaces with [universal shop primer] [primers
specified in Section 09 90 00 "Painting”] unless [zinc-rich primer is] primers specified
in Section 09 96 00 "High-Performance Coatings" are indicated.

2. Do not apply primer to galvanized surfaces.

Shop-Painted Finish: Comply with [Section 09 90 00 " Painting."] [Section 09 96 00 "High-
Performance Coatings."]

1. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As
selected by Architect from manufacturer's full range].

High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-coated
surfaces. Comply with coating manufacturer's written instructions and with requirements in SSPC-
PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for
shop painting. Apply at spreading rates recommended by coating manufacturer.

1. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As
selected by Architect from manufacturer's full range].

Powder-Coat Finish, Nongalvanized: Prepare, treat, and coat nongalvanized ferrous metal to

comply with resin manufacturer's written instructions and as follows:

1. Prepare uncoated ferrous-metal surfaces to comply with SSPC-SP 6/NACE No. 3,
"Commercial Blast Cleaning."
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Treat prepared metal with iron-phosphate pretreatment, rinse, and seal surfaces.

Apply thermosetting polyester or acrylic urethane powder coating with cured-film thickness
not less than 1.5 mils.

4. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As
selected by Architect from manufacturer's full range].

Powder-Coat Finish, Galvanized: Prepare, treat, and coat galvanized metal to comply with resin
manufacturer's written instructions and as follows:

1. Prepare galvanized metal by thoroughly removing grease, dirt, oil, flux, and other foreign
matter.
2. Treat prepared metal with zinc-phosphate pretreatment, rinse, and seal surfaces.

Apply thermosetting polyester or acrylic urethane powder coating with cured-film thickness
not less than 1.5 mils.

4, Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As
selected by Architect from manufacturer's full range].

TITANIUM FINISHES

General: Fabricate items from finished titanium stock, taking care not to damage finish during
fabrication. Protect finish as needed during fabrication by applying a strippable, temporary
protective covering.

Dull Matte Finish: Pickled and annealed.

Bright Matte Finish: Vacuum annealed.

EXECUTION

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of decorative metal.

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

Provide anchorage devices and fasteners where needed to secure decorative metal to in-place
construction.

Perform cutting, drilling, and fitting required to install decorative metal. Set products accurately in
location, alignment, and elevation, measured from established lines and levels. Provide
temporary bracing oranchors in formwork for items to be built into concrete, masonry, or similar
construction.

Fit exposed connections accurately together to form tight, hairline joints or, where indicated,
uniform reveals and spaces for sealants and joint fillers. Where cutting, welding, and grinding are
required for proper shop fitting and jointing of decorative metal, restore finishes to eliminate
evidence of such corrective work.

DECORATIVE METAL
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Do not cut or abrade finishes that cannot be completely restored in the field. Return items with
such finishes to the shop forrequired alterations, followed by completerefinishing, or provide new
units as required.

Install concealed gaskets, joint fillers, insulation, and flashings as work progresses.

Restore protective coverings that have been damaged during shipment or installation. Remove
protective coverings only when there is no possibility of damage from other work yet to be
performed at same location.

1. Retain protective coverings intact; remove coverings simultaneously from similarly finished
items to preclude nonuniform oxidation and discoloration.

Field Welding: Comply with applicable AWS specificationfor procedures of manual shielded metal
arc welding and requirements forwelding and for finishing welded connections in "Fabrication,
General" Article. Weld connections that are not to be left as exposed joints but cannot be shop
welded because of shipping size limitations.

Field Brazing: Comply with requirements for brazing and for finishing brazed connections in
"Fabrication, General" Article. Braze connections that are not to be left as exposed joints but
cannot be shop brazed because of shipping size limitations.

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

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry,
wood, or dissimilar metals, with a heavy coat of bituminous paint.

INSTALLATION OF DECORATIVE WINDOW SECURITY BARS

Fasten security bar frames to concrete and masonry walls with cast-in-place or post-installed
anchors. Peen exposed threads of anchors to prevent removal of security bars.

INSTALLATION OF DECORATIVE MECHANICAL GRILLES

Mount decorative grilles at heights and in positions indicated, adjusting ductwork to be centered
on grilles if any.

1. Secure to framing and blocking with specified fasteners.
2. On marble, brick, and other solid surfaces, secure with wood screws in plastic plugs.

INSTALLATION OF DECORATIVE-METAL-CLAD, HOLLOW-METAL DOORS AND FRAMES

Install doors and frames to comply with requirements specified in Section 08 11 13 "Hollow Metal
Doors and Frames."

INSTALLATION OF CUSTOM DOOR PULLS

Install doorpulls at heights and locations shown. Install with backing plates on bothsides of doors.
Fasten backing plates to doors with oval-head [wood] [self-tapping metal] screws and secure
pulls through doors and backing plates with oval-head machine screws.

DECORATIVE METAL
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INSTALLATION OF COMBINATION HALL PUSH-BUTTON STATIONS

Coordinate installation of combination hall push-button stations with installation of related elevator
signal equipment components. Secure units in place with faceplate overlapping surrounding wall
finish and drawn into contact with surrounding wall finish at entire perimeter of faceplate.

INSTALLATION OF METAL REVEALS AT WOOD PANELING

Install metal reveals between wood panels as paneling is installed. Secure to wood grounds with
specified screws.

INSTALLATION OF CAST-METAL ROSETTES AT MARBLE JOINTS

Install cast-metal rosettes at intersections of marble joints where indicated. Install only after
marble work is complete and joints are grouted. Secure to wall by drilling a 3/4-inch-round hole
at intersection of marble joints and by filling hole with molding plaster into which threaded stud is
embedded. Angle drill and rotate so bottom of hole is larger than at surface.

1. Secure rosettes in place with masking tape until plaster sets. After plaster has set, remove
masking tape and adhesive residue.

CLEANING AND PROTECTION

Unless otherwise indicated, clean metals by washing thoroughly with clean water and soap,
rinsing with clean water, and drying with soft cloths.

Clean copperalloys according to metal finisher's written instructions in a manner that leaves an
undamaged and uniform finish matching approved Sample.

Touchup Painting:

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

a. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

2. Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint are specified in Section 09 96 00 "High-Performance Coatings”.

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

Protect finishes of decorative metal from damage during construction period with temporary
protective coverings approved by decorative metal fabricator. Remove protective covering at time
of Substantial Completion.

Restore finishes damaged during installation and construction period so no evidence remains of
correction work. Return items that cannot be refinished in the field to the shop; make required
alterations and refinish entire unit, or provide new units.

END OF SECTION
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SECTION 05 73 13

GLAZED DECORATIVE METAL RAILINGS

GENERAL

SUMMARY

Section Includes:

1. Glazed decorative metal railings.

Related Requirements:

1. Section 06 10 00 "Rough Carpentry" for wood blocking for anchoring railings.
DEFINITIONS

Railings: Guards, handrails, and similar devices used for protection of occupants at open-sided
floor and exterior deck areas and for pedestrian guidance and support, visual separation, or wall
protection.

COORDINATION AND SCHEDULING

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

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

ACTION SUBMITTALS

Product Data:

N

Metal railings assembled from standard components.

Glass products.

Glazing cement and accessories for structural glass railings.
Sealant and accessories for structural glass railings.
Fasteners.

Wood rails.

Lacquer for copper alloys.

Shop primer.

© © N o a0 b~ 0D

Bituminous paint.

—
e

Nonshrink, nonmetallic grout.

GLAZED DECORATIVE METAL RAILINGS
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11.  Anchoring cement.
Shop Drawings: Include plans, elevations, sections, and attachment details.

Samples for Initial Selection: For products involving selection of color, texture, or design
[, including mechanical finishes].

Samples for Verification: For each type of exposed finish required.

1. Sections of each distinctly different linear railing member, including handrails, top rails,
posts, and balusters.

Base channel.

Each type of glass and glass edge required.

Fittings and brackets.

o & 0D

Assembled Samples of railing systems, made from full-size components, including top
rail, post, handrail, [structural glass balusters,] [and] [glass-infill panels]. Show
method of finishing members at intersections. Samples need not be full height.

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

INFORMATIONAL SUBMITTALS
Qualification Data: For [professional engineer] [testing agency].

Mill Certificates: Signed by manufacturers of stainless steel products, certifying that products
furnished comply with requirements.

Product Test Reports: For tests performed by a qualified testing agency, in accordance with
ASTM E894, ASTM E935, ASTM E2353, and ASTM E2358.

Evaluation Reports: From ICC-ES or other qualified testing agency acceptable to authorities
having jurisdiction.
1. For glazed decorative metal railings.

2. For post-installed anchors.
Preconstruction test reports.
QUALITY ASSURANCE

Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for fabrication and installation.

1. Build mockups as indicated on Drawings.

2. Build mockups for each form and finish of glass-infill panel railing consisting of two posts,
top rail, handrail, glass-infill panel, and anchorage system components that are full height
and are not less than 24 inches in length.

3. Build mockups for each form and finish of structural glass railing consisting of top rail,
structural glass, base channel, and anchorage system components that are full height
and are not less than 24 inches in length.

GLAZED DECORATIVE METAL RAILINGS
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4, Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: [Owner will engage] [Engage] a qualified testing agency to
perform preconstruction testing on laboratory mockups. Payment for these services will be
made [by Owner] [from the testing and inspecting allowance, as authorized by Change
Orders] [by Contractor]. Retesting of products that fail to meet specified requirements is to be
done at Contractor's expense.

1. Build laboratory mockups at testing agency facility; use personnel, materials, and
methods of construction that will be used at Project site.

2. Test railings in accordance with ASTM E894, ASTM E935, ASTM E2353, and
ASTM E2358.

3. Notify Architect [seven] <Insert number> days in advance of the dates and times when
laboratory mockups will be tested.

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
railings by field measurements before fabrication and indicate measurements on Shop
Drawings.

WARRANTY

Manufacturer's Special Warranty for Laminated Glass: Glazed decorative metal railing
manufacturer agrees to replace laminated-glass units that deteriorate within specified warranty
period. Deterioration of laminated glass is defined as defects developed from normal use that
are not attributed to glass breakage or to maintaining and cleaning laminated glass contrary to
manufacturer's written instructions. Defects include edge separation, delamination materially
obstructing vision through glass, and blemishes exceeding those allowed by referenced
laminated-glass standard.

1. Warranty Period: [Five] [10] <Insert number> years from date of Substantial Completion.

PRODUCTS

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00
"Quality Requirements," to design glazed decorative metal railings, including attachment to
building construction.

General: In engineering railings to withstand structural loads indicated, determine allowable
design working stresses of railing materials based on the following:

1. Aluminum: The lesser of minimum yield strength divided by 1.65, or minimum ultimate
tensile strength divided by 1.95.
2. Copper Alloys: 60 percent of minimum yield strength.

Stainless Steel: 60 percent of minimum yield strength.

GLAZED DECORATIVE METAL RAILINGS
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4, Steel: 72 percent of minimum yield strength.

5. Glass: 25 percent of mean modulus of rupture (50 percent probability of breakage), as
listed in "Mechanical Properties" in AAMA CW-12, "Structural Properties of Glass."

Structural Performance: Railings, including attachment to building construction, are to 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 Ibf/ft. applied in any direction.
b. Concentrated load of 200 Ibf applied in any direction.
C. Uniform and concentrated loads need not be assumed to act concurrently.

2. Structural Glass Railings and Glass-Infill Panels:

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

3. For structural glass railings, support each section of top rail [and handrail] by a minimum
of three glass panels or by other means so railings will remain in place if any one glass
panel fails.

a. Support top rail [and handrail] ends such that railings remains in place if end
glass panel fails.

Wind Loads: For exterior glazed decorative metal railings, capable of withstanding the following
wind loads in accordance with the IBC and ASTM E1300:

1. Wind Load: [As indicated on Drawings] <Insert wind load>.
Windborne-Debris-Impact Resistance: Exterior glazed decorative metal railings passing

ASTM E1886 missile-impact and cyclic-pressure tests in accordance with ASTM E1996 for
Wind Zone [1] [2] [3] [4] for [basic] [enhanced] protection.

1. Large-Missile Test: For exterior glazing located within [30 feet] <Insert dimension> of
grade.
2. Small-Missile Test: For exterior glazing located between 30 feet and [60 feet] <Insert

dimension> above grade.

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

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

GLAZED DECORATIVE METAL RAILINGS
Source Limitations for Laminated Glass: Obtain from single source from single manufacturer.

Source Limitations for Decorative Metal Railing Components: Obtain from single source from
single manufacturer for each component and installation method.

GLAZED DECORATIVE METAL RAILINGS
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Product Options: Information on Drawings and in the Specifications establishes requirements
for railing system's aesthetic effects and performance characteristics. Aesthetic effects are
indicated by dimensions, arrangements, alignment, and profiles of components and assemblies
as they relate to sightlines, to one another, and to adjoining construction.

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

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: Same metal and finish as supported rails unless otherwise
indicated.

ALUMINUM

Aluminum, General: Provide alloy and temper recommended by aluminum producer and finisher
for type of use and finish indicated, and with strength and durability properties for each
aluminum form required not less than that of alloy and temper designated below.

Extruded Bars and Shapes, Including Extruded Tube: ASTM B221, Alloy 6063-T5/T52.
Extruded Structural Pipe and Round Tube: ASTM B429/B429M, Alloy 6063-T6.

1. Provide Standard Weight (Schedule 40) pipe unless otherwise indicated.

Drawn Seamless Tubing: ASTM B210, Alloy 6063-T832.

Plate and Sheet: ASTM B209, [Alloy 5005-H32] [Alloy 6061-T6].

Die and Hand Forgings: ASTM B247, Alloy 6061-T6.

Castings: ASTM B26/B26M, Alloy A356.0-T6.

STAINLESS STEEL

Tubing: ASTM A554, [Grade MT 304] [Grade MT 316].

Pipe: ASTM A312/A312M, [Grade TP 304] [Grade TP 316].

Castings: ASTM A743/A743M, [Grade CF 8 or Grade CF 20] [Grade CF 8M or Grade CF 3M].
Sheet, Strip, Plate, and Flat Bar: ASTM A666 or ASTM A240/A240M, [Type 304] [Type 316].
Bars and Shapes: ASTM A276, [Type 304] [Type 316].

STEEL AND IRON

Tubing: [ASTM A500/A500M (cold formed)] [or] [ASTM A513/A513M].

Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010.

GLAZED DECORATIVE METAL RAILINGS
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COPPER ALLOYS
Copperand Copper Alloys, General: Provide alloys indicated and with temper to suit application
and forming methods, but with strength and stiffness not less than Temper HO1 (quarter hard)
for plate, sheet, strip, and bars and Temper H55 (light drawn) for tube and pipe.
Bronze Extruded Shapes: ASTM B455, Alloy UNS C38500 (architectural bronze).
Brass Extruded Shapes: ASTM B249/B249M, Alloy UNS C36000 (free-cutting brass).
Nickel Silver Extruded Shapes: ASTM B249/B249M, Alloy UNS C79600.
Bronze Seamless Pipe: ASTM B43, Alloy UNS C23000 (red brass, 85 percent copper).
Bronze Seamless Tube: ASTM B135/B135M Alloy UNS C23000 (red brass, 85 percent copper).

Brass Seamless Tube: ASTM B135/B135M Alloy UNS C26000 (cartridge brass, 70 percent
copper).

Copper Seamless Tube: ASTM B75/B75M, Alloy UNS C12200 (phosphorous deoxidized, high-
residual phosphorous copper).

Bronze Castings: [Composition bronze castings complying with ASTM B62, Alloy UNS C83600
(85-5-5-5 or No. 1 composition commercial red brass)] [or] [sand castings complying with
ASTM B584, Alloy UNS C86500 (No. 1 manganese bronze)].

Brass Castings: Sand castings complying with ASTM B584, Alloy UNS C85200 (high-copper
yellow brass).

Copper Castings: ASTM B824, with a minimum of 99.9 percent copper.
Nickel Silver Castings: ASTM B584, Alloy UNS C97300 (12 percent leaded nickel silver).

Bronze Plate, Sheet, Strip, and Bars: ASTM B36/B36M, Alloy UNS C28000 (muntz metal, 60
percent copper).

Brass Plate, Sheet, Strip, and Bars: ASTM B36/B36M, Alloy UNS C26000 (cartridge brass, 70
percent copper).

Copper Plate, Sheet, Strip, and Bars: ASTM B152/B152M, Alloy UNS C11000 (electrolytic
tough pitch copper) or Alloy UNS C12200 (phosphorous deoxidized, high-residual phosphorous
copper).

GLASS AND GLAZING PRODUCTS, GENERAL
Glazing Publications: Comply with written instructions of glass product manufacturers and
organizations below unless more stringent requirements are indicated. See these publications

for glazing terms not otherwise defined in this Section or in referenced standards.

1. NGA/GANA Publications: ["GANA Laminated Glazing Reference Manual"™ and ]"GANA
Glazing Manual."

Safety Glazing: Glazing is to comply with 16 CFR 1201, Category II.

GLAZED DECORATIVE METAL RAILINGS
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Safety Glazing Labeling: Permanently mark glass with certification label of [the SGCC] [the
SGCC or another certification agency acceptable to authorities having jurisdiction] [or]
[manufacturer]. Label is to indicate manufacturer's name, type of glass, thickness, and safety
glazing standard with which glass complies.

Clear Annealed Float Glass: ASTM C1036, Type |, Class 1 (clear), Quality-Q3.

Low-Iron Float Glass: ASTM C1036, Type |, Class | (clear), Quality-Q3; and with visible light
transmission of not less than 91 percent.

Tinted Annealed Float Glass: ASTM C1036, Type |, Class 2 (tinted), Quality-Q3.

Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated)
unless otherwise indicated, Type |, Class 1 (clear), Class 1 and low-iron clear, or Class 2
(tinted) as indicated, Quality-Q3.

Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Type |,
Condition A (uncoated) unless otherwise indicated, Type |, Class 1 (clear) or Class 2 (tinted) as
indicated, Quality-Q3.

Ceramic-Coated Glass: Heat-strengthened float glass, Condition C; with ceramic enamel
applied by silk-screened process; complying with Specification No. 95-1-31 in GANA's
"Engineering Standards Manual" and with other requirements specified.

Bent Glass: ASTM C1464, [Kind BFT (bent, tempered)] [Kind BHS, (bent, heat strengthened)]
[Kind BL, (bent, laminated)].

Glazing Cement and Accessories for Structural Glass Railings: Glazing cement, setting blocks,
shims, and related accessories as recommended or supplied by railing manufacturer for
installing structural glazing in metal base channels.

Sealant and Accessories for Structural Glass Railings: Sealant, gaskets, setting blocks, shims,
and related accessories as recommended or supplied by railing manufacturer for installing
structural glazing in metal base channels.

Glazing Gaskets for Glass-Infill Panels: Glazing gaskets and related accessories as
recommended or supplied by railing manufacturer for installing glass-infill panels in post-
supported railings.

GLASS HANDRAILS AND GUARDS

Tempered Glass Handrails and Guards: Provide products that have been tested for surface and
edge compression in accordance with ASTM C1048 and for impact strength in accordance with
16 CFR 1201 for Category Il materials.

1. Glass Color: [Clear] [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.

2. Thickness for Structural Glass Balusters: As required by structural loads, but not less
than [12.0] [19.0] mm.

3. Thickness for Glass-Infill Panels: As required by structural loads, but not less than [6.0]
[10.0] mm.

4. Glass Thickness: As indicated on Drawings.

GLAZED DECORATIVE METAL RAILINGS
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Laminated Glass Handrails and Guards: ASTM C1172, Type Il with two plies of glass bonded
together by an interlayer.

1.

Construction: Laminate glass with [polyvinyl butyral interlayer] [or] [ionoplast polymer
interlayer] to comply with interlayer manufacturer's written instructions.

Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].
Kind: [LHS (laminated heat strengthened)] [LT (laminated tempered)] [As indicated].

Glass Color: Inner-ply [clear] [low-iron clear] [blue] [blue-green] [bronze] [green]
[gray] <Insert color>; outer-ply [clear] [low-iron clear] [blue] [blue-green] [bronze]
[green] [gray] <Insert color>.

Ceramic Coating Color and Pattern: [As selected by Architect from manufacturer's
full range] <Insert manufacturer's color and pattern designation>, applied to [inner]
[outer] glass ply.

Interlayer Color: [Clear] [Blue-green] [Bronze light] [Gray] <Insert color>.

Interlayer Color and Pattern: [As selected by Architect from manufacturer's full
range] [Match] [Provide] <Insert manufacturer's color and pattern designation>.

Glass Plies for Structural Glass Balusters: Thickness required by structural loads, but not
less than [6.0] [8.0] mm thick each.

Glass Plies for Glass-Infill Panels: Thickness required by structural loads, but not less
than [3.0] [4.0] [5.0] mm each.

Windborne-Debris-Impact-Resistant Laminated Glass Guards: ASTM C1172, Type Il with two
plies of glass bonded together with an interlayer.

1.

Construction: Laminate glass with [polyvinyl butyral interlayer] [or] [ionoplast polymer
interlayer] to comply with interlayer manufacturer's written instructions.

Interlayer Thickness: [0.060 inch] [0.090 inch].
Kind: [LHS (laminated heat strengthened)] [LT (laminated tempered)] [As indicated].

Glass Color: Inner-ply [clear] [low-iron clear] [blue] [blue-green] [bronze] [green]
[gray] <Insert color>; outer-ply [clear] [low-iron clear] [blue] [blue-green] [bronze]
[green] [gray] <Insert color>.

5. Ceramic Coating Color and Pattern: [As selected by Architect from manufacturer's
full range] <Insert manufacturer's color and pattern designation>, applied to [inner]
[outer] glass ply.

6. Interlayer Color: [Clear] [Blue-green] [Bronze light] [Gray] <Insert color>.

7. Interlayer Color and Pattern: [As selected by Architect from manufacturer's full
range] [Match] [Provide] <Insert manufacturer's color and pattern designation>.

8. Glass Plies for Structural Glass Balusters: Thickness required by structural loads, but not
less than [6.0] [8.0] [10] mm thick each.

9. Glass Plies for Glass-Infill Panels: Thickness required by structural loads, but not less
than [4.0] [5.0] mm each.

FASTENERS

Fastener Materials: Unless otherwise indicated, provide the following:

1.

Aluminum Components: [Type 304] [Type 316] stainless steel fasteners.

GLAZED DECORATIVE METAL RAILINGS
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2. Stainless Steel Components: [Type 304] [Type 316] stainless steel fasteners.

Copper-Alloy (Bronze) Components: Silicon bronze (Alloy 651 or Alloy 655) fasteners
[ where concealed; muntz metal (Alloy 280) fasteners where exposed].

4, Copper-Alloy (Brass) Components: Silicon bronze (Alloy 651 or Alloy 655) fasteners
[ where concealed; brass (Alloy 260 or Alloy 360) fasteners where exposed].

5. Dissimilar Metals: [Type 304] [Type 316] stainless steel fasteners.

Fasteners for Anchoring 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].

Provide concealed fasteners forinterconnecting railing components and for attaching railings to
other work unless [otherwise indicated] [exposed fasteners are unavoidable] [exposed fasteners
are the standard fastening method for railings indicated].

1. Provide [Phillips] [tamper-resistant] [square or hex socket] flat-head machine screws
for exposed fasteners unless otherwise indicated.

Post-Installed Anchors: Fastener systems with working capacity greater than or equal to design
load, in accordance with an evaluation report acceptable to authorities having jurisdiction, based
on ICC-ES AC193[ or ICC-ES AC308].

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B633 or ASTM F1941/ASTM F1941M, Class Fe/Zn 5, unless otherwise indicated.
2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1]

[Group 2] stainless steel bolts, ASTM F593, and nuts; ASTM F594.
MISCELLANEOUS MATERIALS

Handrail Brackets: [Cast aluminum,] [Cast stainless steel,] [Cast bronze,] [Cast brass,] [Cast
copper,] [Cast nickel-silver,] center of rail [2-1/2 inches] [3-1/8 inches] <Insert dimension> from
face of structural glass balusters.

Wood Rails:
1. Clear, straight-grained hardwood rails secured to [recessed] [exposed] metal subrail.

a. Species: [Ash] [Cherry] [Red oak] [Walnut] [White oak] <Insert species>.

b. Finish: [Manufacturer's standard] [Transparent polyurethane] [Penetrating oil]
[Acrylic impregnated].

C. Staining: [None] [Match Architect's sample] [As selected by Architect from
manufacturer's full range] <Insert description or manufacturer's name and
product designation>.

d. Profile: [Square, 1-3/4 by 1-3/4 inches with edges eased to 1/4-inch radius]
[Rectangular, 1-3/4 by 5 inches with edges eased to 1/4-inch radius] [Round,
2-inch diameter] [As indicated] <Insert description>.

2. Hardwood rails complying with Section 06 40 23 "Interior Architectural Woodwork."

Lacquer for Copper Alloys: Clear acrylic lacquer specially developed for coating copper-alloy
products.
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Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying
with MPI#79.

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

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C1107/C1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound.

1. Water-Resistant Anchoring Cement: [At exterior locations] [and] [where indicated]
provide formulation that is resistant to erosion from water exposure without needing
protection by a sealer or waterproof coating and that is recommended by manufacturer
for exterior use.

FABRICATION OF METAL RAILINGS

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].

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.

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

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

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

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

Mechanical Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is
manufacturer's standard splicing method.

Form changes in direction as follows:

1 As detailed.

2 [By bending] [or] [by inserting prefabricated elbow fittings].

3. [By flush bends] [or] [by inserting prefabricated flush-elbow fittings].
4

[By radius bends of radius indicated] [or] [by inserting prefabricated elbow fittings
of radius indicated].
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5. By bending to smallest radius that will not result in distortion of railing member.

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.

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

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, handrail brackets,
miscellaneous fittings, and anchors to interconnect railing members to other work where
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 to prevent bracket or fitting rotation and crushing of substrate.

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.

For railing posts set in concrete, provide [steel] [stainless steel] sleeves not less than 6 inches
long with inside dimensions not less than 1/2 inch greater than outside dimensions of post, with
metal plate forming bottom closure.

FABRICATION OF GLASS PANELS AND BALUSTERS

Fabricate glass to sizes and shapes required; provide for proper edge clearance and bite on
glazing panels.

Glass-Infill Panels: Provide [tempered] [laminated, heat-strengthened] [laminated, tempered]
glass-infill panels [ for both straight and curved sections].

1. Edge Finish: [Clean-cut or flat-grind edges to produce smooth, square edges with
slight chamfers at junctions of edges and faces] <Insert edge finishes>.

Structural Glass Balusters: Provide [tempered] [laminated, heat-strengthened] [laminated,
tempered] structural glass balusters [ for both straight and curved sections].

1. Edge Finish: [Grind smooth and flat polish exposed edges of glass, including those
at open joints, to produce smooth, square edges with glass edge finishes].

2. Factory-bond structural glass balusters to aluminum base and top-rail channels in railing
manufacturer's plant using [glazing cement] [sealant] to comply with manufacturer's
written instructions [, unless field glazing is standard with manufacturer].

3. Fabricate structural glass balusters to maintain equal length glass widths and uniform
spacing of [1/2 inch] <Insert spacing> between glass balusters.

METAL FINISH REQUIREMENTS, GENERAL

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

GLAZED DECORATIVE METAL RAILINGS
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Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-
half of the range of approved Samples. 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.

ALUMINUM FINISHES

Mechanical Finish: AA-M3x; sand top rails, handrails, and intermediate rails in one direction
only, parallel to length of railing, with 120- and 320-grit abrasive. After installation, polish railings
with No. 0 steel wool immersed in paste wax, then rub to a luster with a soft dry cloth.

Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class |, 0.018 mm] [AA-M12C22A31,
Class I, 0.010 mm] or thicker.

Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class |, 0.018 mm] [AA-
M12C22A32/A34, Class I, 0.010 mm] or thicker.

1. Color: [Champagne] [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match
Architect's sample] [As selected by Architect from full range of industry colors and
color densities] <Insert color>.

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

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color and
gloss>.

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

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color and
gloss>.

High-Performance Organic Finish, Two-Coat PVDF: Fluoropolymer finish complying with
[AAMA 2604] [AAMA 2605] and containing not less than [50] [70] percent PVDF resin by
weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply
with coating and resin manufacturers' written instructions [ for seacoast and severe
environments].

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color and
gloss>.
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Superior-Performing Organic Finish, Three-Coat PVDF: Fluoropolymer finish complying with
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color coat
and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply
with coating and resin manufacturers' written instructions [ for seacoast and severe
environments].

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color and
gloss>.

Superior-Performing Organic Finish, Four-Coat PVDF: Fluoropolymer finish complying with
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color coat
and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply
with coating and resin manufacturers' written instructions [ for seacoast and severe
environments].

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color and
gloss>.

Superior-Performing Organic Finish, Single-Coat FEVE: Fluoropolymer finish complying with
AAMA 2605. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color and
gloss>.

Superior-Performing Organic Finish, Two-Coat FEVE: Fluoropolymer finish complying with
AAMA 2605. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions for seacoast and severe environments.

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's
sample] [As selected by Architect from manufacturer's full range] <Insert color and
gloss>.

STAINLESS STEEL FINISHES

Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.

Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.

1. Run grain of directional finishes with long dimension of each piece.

2. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign
matter and leave surfaces chemically clean.

Stainless Steel Tubing Finishes:

1. 180-Grit Polished Finish: Uniform, directionally textured finish.
320-Grit Polished Finish: Qil-ground, uniform, fine, directionally textured finish.
Polished and Buffed Finish: 320-grit finish followed by buffing [to a high luster finish] [to
a mirrorlike finish] [to match Architect's sample].

Stainless Steel Sheet, Strip, Plate, and Bar Finishes:
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1. Directional Satin Finish: ASTM A480/A480M, No. 4.
2. High Luster Finish: ASTM A480/A480M, No. 7.
3. Mirror Finish: ASTM A480/A480M, No. 8.

COPPER-ALLOY FINISHES

Finish designations for copper alloys comply with the system for designating copper-alloy finish
systems defined in NAAMM/NOMMA 500, "Metal Finishes Manual for Architectural and Metal
Products."

Buffed Finish: M21 (Mechanical Finish: buffed, smooth specular).

Hand-Rubbed Finish: M31-M34 (Mechanical Finish: directionally textured, fine satin; Mechanical
Finish: directionally textured, hand rubbed).

Medium-Satin Finish: M32 (Mechanical Finish: directionally textured, medium satin).
Fine-Matte Finish: M42 (Mechanical Finish: nondirectional finish, fine matte).

Lacquered Buffed Finish: M21-O6x (Mechanical Finish: buffed, smooth specular; Coating: clear,
organic, air dried, as specified below).

1. Clear, Organic Coating: Lacquer specified for copper alloys, applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of
1 mil.

Lacquered Hand-Rubbed Finish: M31-M34-O6x (Mechanical Finish: directionally textured, fine
satin; Mechanical Finish: directionally textured, hand rubbed; Coating: clear, organic, air dried,
as specified below).

1. Clear, Organic Coating: Lacquer specified for copper alloys, applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of
1 mil.

Lacquered Medium-Satin Finish: M32-O6x (Mechanical Finish: directionally textured, medium
satin; Coating: clear, organic, air dried, as specified below).

1. Clear, Organic Coating: Lacquer specified for copper alloys, applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of
1 mil.

Lacquered Fine-Matte Finish: M42-O6x (Mechanical Finish: nondirectional finish, fine matte;
Coating: clear, organic, air dried, as specified below).

1. Clear, Organic Coating: Lacquer specified for copper alloys, applied by air spray in two
coats per manufacturer's written instructions, with interim drying, to a total thickness of
1 mil.

Statuary Conversion Coating over Satin Finish: M31-C55 (Mechanical Finish: directionally
textured, fine satin; Chemical Finish: conversion coating, sulfide.

1. Color: Match Architect's sample.
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Patina Conversion Coating: M36-C12-C52 (Mechanical Finish: directionally textured, uniform;
Chemical Finish: nonetched cleaned, degreased; Chemical Finish: conversion coating,
ammonium sulfate) [, with color matching Architect's sample].

EXECUTION

INSTALLATION, GENERAL

Comply with Drawings and manufacturer's written instructions for installing glazed decorative
metal railings, accessories, and other components.

Windborne-Debris Resistance: Anchor glazed decorative metal railings to structure using
anchoring method, fastener type, and fastening frequency identical to that used in windborne-
debris-resistance testing.

Perform cutting, drilling, and fitting required for installing metal railings.

1. Fit exposed connections together to form tight, hairline joints.
2. Install railings level, plumb, square, true to line; without distortion, warp, or rack.

Set railings accurately in location, alignment, and elevation; measured from established
lines and levels.

4, Do not weld, cut, or abrade surfaces of metal 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.

5. Set posts plumb within a tolerance of 1/16 inch in 3 feet.

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.

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

1. Coat concealed surfaces of [aluminum] [and] [copper alloys] that will be in contact with
grout, concrete, masonry, wood, or dissimilar metals, with [shop primer] [bituminous
paint].

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.

METAL RAILING CONNECTIONS

Nonwelded Connections:

1. Use mechanical or adhesive joints for permanently connecting railing components.
2. Use wood blocks and padding to prevent damage to railing members and fittings.
3. Seal recessed holes of exposed locking screws using plastic cement filler colored to

match finish of railings.
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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 beyond joint on either side, fasten internal sleeve securely to one side, and locate joint
within 6 inches of post.

METAL ANCHORING POSTS

Use steel pipe sleeves preset and anchored into concrete for installing posts. After posts have
been inserted in sleeves, fill annular space between post and sleeve with [nonshrink,
nonmetallic grout] [or] [anchoring cement], mixed and placed to comply with anchoring
material manufacturer's written instructions.

Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space
between post and concrete with [nonshrink, nonmetallic grout] [or] [anchoring cement],
mixed and placed to comply with anchoring material manufacturer's written instructions.

Cover anchorage joint with flange of same metal as post, [welded to post after placing
anchoring material] [attached to post with setscrews].

Leave anchorage joint exposed with [1/8-inch buildup, sloped away from post] [anchoring
material flush with adjacent surface].

Anchor posts to metal surfaces with flanges, angle type, orfloor type as required by conditions,
connected to posts and to metal supporting members as follows:

1. For aluminum railings, attach posts as indicated using fittings designed and engineered
for this purpose.

2. For copper-alloy railings, attach posts as indicated using fittings designed and
engineered for this purpose.

3. For stainless steel railings, weld flanges to posts and bolt to metal-supporting surfaces.
Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

INSTALLATION OF GLASS BALUSTERS

Structural Glass Railings:

1. Install assembly to comply with railing manufacturer's written instructions.

2. Attach base channel to building structure, then insert and connect factory-fabricated and -
assembled glass balusters [ if glass was bonded to base and top-rail channels in
factory].

3. For field-assembled balusters, attach base channel to building structure, insert glass in

base channel, and bond with [glazing cement] [sealant].

a. Support glass balusters in base channel at quarter points with channel-shaped
setting blocks that also act as shims to maintain uniform space for glazing cement.
b. Fill remaining space in base channel with [glazing cement] [sealant] for uniform

support of glass.
4, Adjust spacing of glass balusters so gaps between balusters are equal before securing in

position.
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5. Erect glass railings under direct supervision of manufacturer's authorized technical
personnel.
Post-Supported Railings with Glass-Infill Panels:
1. Install assembly to comply with railing manufacturer's written instructions and with
requirements in other Part 3 articles.
2. Erect posts and other metal railing components, and set factory-cut glass-infill panels.

Do not cut, drill, or alter glass-infill panels in field. Protect edges from damage.
FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections
and to prepare test reports. Payment for these services will be made [by Owner] [from the
testing and inspecting allowance, as authorized by Change Orders].

Extent and Testing Methodology: Testing agency will randomly select completed railing
assemblies for testing that are representative of different railing designs and conditions in the
completed Work. Test railings in accordance with ASTM E894, ASTM E935, ASTM E2353, and
ASTM E2358 for compliance with performance requirements.

Remove and replace railings where test results indicate that they do not comply with specified
requirements unless they can be repaired in a manner satisfactory to Architect and comply with
specified requirements.

Perform additional testing and inspecting, at Contractor's expense, to determine compliance of
replaced or additional work with specified requirements.

CLEANING

Clean aluminum and stainless steel by washing thoroughly with water and soap, rinsing with
clean water, and wiping dry.

Clean copper alloys in accordance with metal finisher's written instructions in a manner that
leaves an undamaged and uniform finish matching approved Sample.

Clean and polish glass as recommended in writing by manufacturer. Wash both exposed
surfaces in each area of Project not more than four days before date scheduled for inspections
that establish date of Substantial Completion.

Clean wood rails by wiping with a damp cloth and then wiping dry.

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.

Restore finishes damaged during installation and construction period so no evidence remains of
correction work. Return items that cannot be refinished in the field to the shop; make required

alterations and refinish entire unit, or provide new units.

END OF SECTION
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SECTION 06 10 53

MISCELLANEOUS CARPENTRY

GENERAL
SUMMARY

Section includes:
1. Wood nailers and blockings.
2. Rough hardware.

3. Plywood backboards for electrical and telephone equipment.
Related requirements: Painting plywood backboards.
ACTION SUBMITTALS

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

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

2. 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 in accordance with ASTM D5664.

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.

Material Certificates:

1. 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.

2. For preservative-treated wood products. Indicate type of preservative used and net

amount of preservative retained.
QUALITY ASSURANCE

Fire-retardant wood products shall be manufactured under the independent third party
inspection of UL

Follow-Up Service and each piece shall bear the UL classified mark indicating the extended
ASTM E 84 test

Each piece shall be labeled kiln dried after treatment (KDAT).

HANDLING
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Procedure: In accordance with AWPA recommendations for storage and protection of
pressure-treated wood.

Do not store materials in wet or damp areas.

PRODUCTS
MATERIALS

Nailers and blockings:

1. No. 1 or No. 2 grade Douglas fir, S4S, seasoned to moisture content of 19 percent
maximum and stamped S-Dry, graded in compliance with WCLIB Grading Rules.

2. If specifications for pressure treatment state the maximum percentages of moisture
content at the time of treatment, comply with those requirements in lieu of the above.

Plywood:

1. Telephone and electrical equipment backing panels: DOC PS 1, Exposure 1, C-D
Plugged, fire-retardant treated, thickness indicated or, if not indicated, not less than 1/2
inch thick.

2. Elsewhere: Softwood plywood APA, Exterior Grade, C-C Plugged.

Rough hardware:

1. General: Use hot-dip galvanized (not electro-plated) Type 316 stainless steel fasteners
complying with G185 to attach pressure-treated wood.

2. For fastening lumber-to-lumber: Cement-coated or annular threaded nails of sufficient
length to penetrate a minimum of 1-1/4-inch into adjoining members, or stove or lag bolts
used with washers.

3. For fastening plywood-to-lumber: Ring shank or annular threaded nails; 8d for 1/2-inch
plywood and 10d for 3/4-inch plywood.

4. For fastening plywood or lumber to steel: Minimum #10 galvanized full threaded screws
driven thru 5/8-inch diameter steel washers.

5. For fastening plywood or lumber to concrete or masonry: Corrosion-resistant drilled
expansion type anchors or power-driven anchors by Hilti Fastening Systems, Molly
Division of USM Corp., Redhead, or equal, capable of resisting a withdrawal force of 400
Ib. each without failure.

WOOD-PRESERVATIVE-TREATED LUMBER

Preservative Treatment by Pressure Process: AWPA U1, Use categories as follows:

1. UC1: Interior construction not in contact with ground or subject to moisture. Include [all
rough carpentry.] [the following items:]

1) Wood sills, sleepers, blocking, [furring, ] [stripping, ]and similar concealed
members in contact with masonry or concrete.

2) Wood framing and furring attached directly to the interior of below-grade

exterior masonry or concrete walls.

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

Wood furniture.

Wood millwork.

<Insert item>.

CICRRS
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UC2: Interior construction not in contact with ground but may be subject to moisture.
Include [all rough carpentry.] [the following items:]

a. Wood sills, sleepers, blocking, [furring, ] [stripping, ]and similar concealed
members in contact with masonry or concrete.

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

c Wood floor plates that are installed over concrete slabs-on-grade.
d. Wood millwork.

e Wood flooring.

f. <Insert item>.

UC3A (Commodity Specification A): Coated sawn products in exterior construction not in
contact with ground but exposed to all weather cycles including intermittent wetting.
Include [all rough carpentry.] [the following items:]

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

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

C. Wood siding and trim.

d. <Insert item>.

UC3A (All Other Commodity Specifications): Coated products excluding sawn products in
exterior construction not in contact with ground, exposed to all weather cycles but
protected from liquid water. Include [all rough carpentry.] [the following items:]

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

b. Wood framing members that are less than 18 inches (460 mm) above the ground

in crawlspaces or unexcavated areas.

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

c
d. Wood siding and trim.
e Wood sheathing.

f.

<|nsert item>.

UC3B (Commodity Specification A): Uncoated sawn products in exterior construction not
in contact with ground, exposed to all weather cycles including intermittent wetting but
with sufficient air circulation for wood to dry. Excludes sawn products not in contact with
ground but with ground contact-type hazards. Include [all rough carpentry.] [the
following items:]

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

b. Wood framing members that are less than 18 inches (460 mm) above the ground

in crawlspaces or unexcavated areas.

C. Wood decking, railings, and joists and beams for decks that are not critical to the
performance and safety of the entire system/construction and that are in locations
easily accessible for maintenance, repair, or replacement.
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d. <Insert item>.

UC3B (All Other Commodity Specifications): Uncoated products excluding sawn products
in exterior construction not in contact with ground, exposed to all weather cycles including
prolonged wetting. Include [all rough carpentry.] [the following items:]

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

b. Wood framing members that are less than 18 inches (460 mm) above the ground

in crawlspaces or unexcavated areas.
C. <Insert item>.

UC4A (Commodity Specification A): Non-critical sawn products in contact with ground
and exposed to all weather cycles including continuous or prolonged wetting, and sawn
products not in contact with ground but with ground contact-type hazards or that are
critical or hard to replace. Include [all rough carpentry.] [the following items:]

a. Wood framing members that are less than 6 inches (152 mm) above the ground.

b. Joists and beams when they are difficult to maintain, repair, or replace and are
critical to the performance and safety of the entire system/construction.

C. <Insert item>.

UCA4A (All Other Commodity Specifications): Non-critical products excluding sawn
products in contact with ground and exposed to all weather cycles, normal exposure
conditions. Include [all rough carpentry.] [the following items:]

a. <|nsert item>.

UC4B (Commaodity Specification A): Critical or difficult-to-replace sawn products in
contact with ground and exposed to all weather cycles including continuous or prolonged
wetting, high decay potential, and salt water splash. Include [all rough carpentry.] [the
following items:]

a. Wood foundations.
b. <Insert item>.

UCA4B (All Other Commodity Specifications): Critical or difficult-to-replace products
excluding sawn products in contact with ground and exposed to all weather cycles
including high decay potential and salt water splash. Include [all rough carpentry.] [the
following items:]

a. <|nsert item>.

UC4C (Commodity Specification A): Critical structural sawn products in contact with
ground and exposed to all weather cycles including continuous or prolonged wetting,
severe environments, and extreme decay potential. Include [all rough carpentry.] [the
following items:]

a. Wood foundation piling.
b. <Insert item>.

UCA4C (All Other Commodity Specifications): Critical structural products excluding sawn
products in contact with ground and exposed to all weather cycles including severe
environments and extreme decay potential. Include [all rough carpentry.] [the following
items:]

a. Wood foundation piling.

b. <Insert item>.

MISCELLANEOUS CARPENTRY
061053-4



LACCD

23

Guideline Specification
05.01.2024

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

14.  For exposed items indicated to receive a stained or natural finish, chemical formulations
are not to require incising, contain colorants, bleed through, or otherwise adversely affect
finishes.

15.  After treatment, redry [boards] [dimension lumber] to 19 percent maximum moisture
content.

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.

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 inspection agency].

Application: Treat [all rough carpentry unless otherwise indicated.] [items indicated on
Drawings, and the following:]

1. Retain first subparagraph below if Project includes wood adjacent to roofing or
waterproofing.

2. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, and waterproofing.

3. Wood sills, sleepers, blocking, [furring,] [stripping,] and similar concealed members in
contact with masonry or concrete.

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

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

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

7. <Insert item>.

FIRE-RETARDANT TREATED WOOD

General: Where fire-retardant-treated materials are indicated, materials are to comply 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 in accordance with ASTM E84, 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. Treatment is not to promote corrosion of metal fasteners.

2. Exterior Type: Treated materials are to comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to
accelerated weathering in accordance with ASTM D2898. Use for exterior locations and
where indicated.

MISCELLANEOUS CARPENTRY
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3. Interior Type A: Treated materials are to have a moisture content of 28 percent or less
when tested in accordance with ASTM D3201/D3201M at 92 percent relative humidity.
Use where exterior type is not indicated.

4, Design Value Adjustment Factors: Treated lumber is to be tested according to ASTM
D5664 and design value adjustment factors are to be calculated according to ASTM
D6841. [ 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.]

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

Identify fire-retardant-treated wood with appropriate classification marking of qualified testing
agency and other information required by authorities having jurisdiction.

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].

For exposed items indicated to receive a stained or natural finish, chemical formulations are not
to bleed through, contain colorants, or otherwise adversely affect finishes.

Application: Treat [all rough carpentry unless otherwise indicated.] [items indicated on
Drawings, and the following:]

1. Concealed blocking.

2. Wood cants, nailers, curbs, equipment support bases, blocking, and similar members in
connection with roofing.

Plywood backing panels.

4. <Insert item>.

General: Where fire-retardant-treated materials are indicated, provide materials that comply
with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood). Ildentify fire-
retardant-treated wood with appropriate classification marking of UL, US Testing, Timber
Products Inspection, or another testing and inspecting agency acceptable to AHJ.

Use treatment for which chemical manufacturer publishes physical properties of treated wood
after exposure to elevated temperatures, when tested by a qualified independent testing agency
according to ASTM D 5664 for lumber and ASTM D 5516 for plywood.

Use treatment free of halogens, sulfates, chlorides, arsenic, ammonium phosphate,
formaldehyde, urea formaldehyde, and that does not promote corrosion of metal fasteners.

1. Exterior: Fire-retardant treatment is free of halogens, sulfates, chlorides, ammonium
phosphate, and contains no added urea formaldehyde

a. “Exterior-Fire-X” by Hoover Treated Wood Products (basis of design), FRX FRT
Wood by Arch Wood Protection, or equal.

b. Shall be kiln-dried to a maximum moisture content of 19% for lumber and 15% for
plywood.
C. Plywood shall have a minimum bond durability of Exposure 1 in accordance with

US Product Standard PS 1, Construction and Industrial Plywood.

d. Grade marked structural lumber treated with EXTERIOR FIRE-X® shall be in
accordance with PS 20.

MISCELLANEOUS CARPENTRY
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2. Interior: “Type A” fire-retardant with individual surface burning characteristics for the
species and products listed under UL Certifications.

a. “Pyro-Guard” by Hoover Treated Wood Products, Dricon FRT by Arch Wood
Protection, or equal.

b. Plywood treated with PYRO-GUARD® shall be manufactured under US Product
Standards - PS 1 or PS 2. Panels shall have a minimum bond durability of
Exposure 1.

C. Grade marked lumber treated with PYRO-GUARD® shall be in accordance with
PS 20

PART 3 EXECUTION

3.1 EXAMINATION
A. Examine conditions and measurements affecting the work of this Section at site.
B. Correct detrimental conditions before proceeding with installation.
3.2 PREPARATION
A. Paint backboard panels before installation as specified in Section 09 90 00.
3.3 INSTALLATION
A. Su'tl)drill holes in pieces where splitting may occur; size holes slightly smaller than diameter of
nail.
B. Do not drive nails closer to edge of lumber than 1/4 length.

C. Remove lumber split in nailing and replace with sound members.
D. Make joints accurately and neatly, square, flush and tight.

E. Install wood screws and lag bolts with complete penetration to head. Bore lead holes equal to
root diameter of the screw or bolt. Drive flush or recess with nailer face.

F. Pressure-treated wood products: Do not rip or mill treated lumber. End cuts, drilling holes and
joining cuts are permitted. Plywood may be cut in any direction.

1. Fire-retardant-treated wood used in structural applications shall be installed in
accordance with the conditions and limitations listed in UL ER7002-01.

2. Use pressure-treated wood where required by Code and as specified above.

Use fire-treated wood where required for blockings and nailers located in metal-framed
walls, partitions and ceilings.

4. Field apply sealing coating to end cut wood members and ripped plywood with a coating
that is compatible with the pressure treated wood product and has similar protection
properties.

G. Provide nailers and blockings where indicated and required.

1. Template and drill to match anchor bolts in steel members, concrete and masonry.

MISCELLANEOUS CARPENTRY
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2. Where materials are applied over flush nailer surfaces, use carriage bolts with heads
drawn flush into top of nailer or blockings, or counterbore holes to recess washers and
heads of nuts.

ANCHORAGE

Fastening lumber or plywood to lumber:

1. Space nails a maximum of 12 inches o.c. and stagger across face of piece. Locate
fastener also within 3 inches of each end of piece.

2. Drive nail heads flush with wood surfaces. Nails shall penetrate adjoining piece a
minimum of 1-1/4-inch.

Fastening lumber or plywood to concrete or to masonry:

1. Space anchors a maximum of 36 inches o.c. and stagger if lumber is more than 5 inches
wide.
2. Make anchor heads flat or countersunk flush with surface, but not countersunk more than

1/3 the thickness of piece to be fastened.

3. Anchor withdrawal resistance shall be a minimum of 400 Ib. per anchor, or number of
fasteners increased accordingly from that specified. Minimum penetration of 1-1/2-inch
into concrete or masonry.

Fastening lumber or plywood to steel:

1. Space screws a maximum of 24 inches o.c. and stagger if lumber is more than 5 inches
wide.

2. Drive screw heads flush with face of plywood or lumber.

3. Anchor shall penetrate a minimum of 1/4 inch through the steel.

CLEANUP

Comply with the requirements of Division One.

Do not bury wood of any type on the jobsite.

END OF SECTION
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1.02

1.03

05.01.2024
SECTION 06 16 00
SHEATHING

SUMMARY
Section Includes:
1. Wall sheathing.
2. Roof sheathing.
3. Parapet sheathing.
4. Composite nail base insulated roof sheathing.
5. Subflooring and underlayment.
6. Sheathing joint-and-penetration treatment materials.
Related Requirements:
1. Section 06 10 00 "Rough Carpentry" for plywood backing panels.
2. Section 07 25 00 "Weather Barriers" for water-resistive barrier applied over wall

sheathing.
PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
1. Review air-barrier and water-resistant glass-mat gypsum sheathing requirements and

installation, special details, transitions, mockups, air-leakage testing, protection, and work
scheduling that covers air-barrier and water-resistant glass-mat gypsum sheathing.

ACTION SUBMITTALS
Product Data:

Wall sheathing.
Roof sheathing.
Parapet sheathing.

1
2
3
4. Composite nail base insulated roof sheathing.
5 Subflooring and underlayment.

6

Sheathing joint-and-penetration treatment materials.

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

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

2. Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated plywood complies with requirements. Include
physical properties of treated materials.

3. For fire-retardant treatments, include physical properties of treated plywood both before
and after exposure to elevated temperatures, based on testing by a qualified independent
testing agency in accordance with ASTM D5516.

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

5. For air-barrier and water-resistant glass-mat gypsum sheathing, include manufacturer's
technical data and tested physical and performance properties of products.

Shop Drawings: For air-barrier and water-resistant glass-mat gypsum sheathing assemblies.

1. Show locations and extent of sheathing, accessories, and assemblies specific to Project
conditions.
2. Include details for sheathing joints and cracks, counterflashing strips, penetrations, inside

and outside corners, terminations, and tie-ins with adjoining construction.

3. Include details of interfaces with other materials that form part of air barrier.
INFORMATIONAL SUBMITTALS

Qualification Data: For Installer [, including list of ABAA-certified installers and supervisors
employed by Installer, who work on Project] [and] [testing and inspecting agency].

Product Certificates: From air-barrier and water-resistant glass-mat gypsum sheathing
manufacturer, certifying compatibility of sheathing accessory materials with Project materials
that connect to or that come in contact with the sheathing.

Product Test Reports: For each air-barrier and water-resistant glass-mat gypsum sheathing
assembly, indicating compliance with specified requirements, for tests performed by a qualified
testing agency.

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

1 Wood-preservative-treated plywood.
2 Fire-retardant-treated plywood.

3. Foam-plastic sheathing.
4

Air-barrier and water-resistant glass-mat gypsum sheathing.
Field quality-control reports.
QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer of air-barrier and water-resistant glass-mat gypsum sheathing.

1. Installer is to be licensed by ABAA in accordance with ABAA's Quality Assurance
Program and is to employ ABAA-certified installers and supervisors on Project.

SHEATHING
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Mockups: Build mockups to set quality standards for materials and execution [ and for
preconstruction testing].

1.

Build integrated mockups of exterior wall assembly [as indicated on Drawings] [, 150
sq. ft.] <Insert requirement>, incorporating backup wall construction, window,
storefront, door frame and sill, ties and other penetrations, and flashing to demonstrate
crack and joint treatment and sealing of gaps, terminations, and penetrations of air-
barrier sheathing assembly.

a. Coordinate construction of mockups to permit inspection and testing of sheathing
before external insulation and cladding are installed.

b. Include junction with roofing membrane [, building corner condition,] [and]
[foundation wall intersection].

C. If Architect determines mockups do not comply with requirements, reconstruct

mockups until mockups are approved.

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

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

Testing Agency Qualifications:

1.

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.

For testing and inspecting agency providing tests and inspections related to air-barrier
and water-resistant glass-mat gypsum sheathing: an independent agency, qualified in
accordance with ASTM E329 for testing indicated, and certified by Air Barrier Association
of America, Inc.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: [Owner will engage] [Engage] a qualified testing agency to
perform preconstruction testing on field mockups.

Mockup Testing: Air-barrier and water-resistant glass-mat gypsum sheathing assemblies are to
comply with performance requirements indicated, as evidenced by reports based on mockup
testing by a qualified testing agency.

1.

Air-Leakage-Location Testing: Mockups will be tested for evidence of air leakage in
accordance with [ASTM E1186, chamber pressurization or depressurization with
smoke tracers] [ASTM E1186, chamber depressurization with detection liquids]
<Insert requirement>.

Air-Leakage-Volume Testing: Mockups will be tested for air-leakage rate in accordance
with [ASTM E783] [or] [ASTM E2357].

Notify Architect [seven] <Insert number> days in advance of the dates and times when
mockups will be tested.

DELIVERY, STORAGE, AND HANDLING

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

PRODUCTS
PERFORMANCE REQUIREMENTS

Fire-Resistance Ratings: As tested in accordance with ASTM E119; testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing agency.

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance
Directory" or from the listings of another qualified testing agency.

Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing Performance: Air-barrier and
water-resistant glass-mat gypsum sheathing assembly, and seals with adjacent construction,
are to be capable of performing as a continuous air barrier and as a liquid-water drainage plane
flashed to discharge to the exterior incidental condensation or water penetration. Air-barrier
assemblies are to be capable of accommodating substrate movement and of sealing substrate
expansion and control joints, construction material changes, penetrations [, tie-ins to installed
waterproofing] [, tie-ins to other installed air barriers], and transitions at perimeter
conditions without deterioration and air leakage exceeding specified limits.

WOOD PANEL PRODUCTS

Emissions: Products are to meet the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

Thickness: As needed to comply with requirements specified, but not less than thickness
indicated.

Factory mark panels to indicate compliance with applicable standard.
PRESERVATIVE-TREATED PLYWOOD

Preservative Treatment by Pressure Process: AWPA U1; Use Category UCZ2] for interior
construction not in contact with ground, Use Category UC3b for exterior construction not in

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

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

Mark plywood with appropriate classification marking of an inspection agency acceptable to
authorities having jurisdiction.

Application: [Treat all plywood unless otherwise indicated] [Treat items indicated on Drawings]
[and plywood in contact with masonry or concrete or used with roofing, flashing, vapor barriers,
and waterproofing].

FIRE-RETARDANT-TREATED PLYWOOD

SHEATHING
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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 Plywood by Pressure Process: Products with a flame-spread index of 25
or less when tested in accordance with ASTM E84, 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 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 are to comply with requirements specified above for fire-
retardant-treated plywood by pressure process after being subjected to accelerated
weathering in accordance with ASTM D2898. Use for exterior locations and where
indicated.

3. Interior Type A: Treated materials are to have a moisture content of 28 percent or less
when tested in accordance with ASTM D3201/D3201M at 92 percent relative humidity.
Use where exterior type is not indicated.

4. Design Value Adjustment Factors: Treated lumber plywood is to be tested in accordance
with ASTM D5516 and design value adjustment factors are to be calculated in
accordance with ASTM D6305. Span ratings after treatment are to be not less than span
ratings specified. [ For roof sheathing and where high-temperature fire-retardant
treatment is indicated, span ratings for temperatures up to 170 deg F are to be not
less than span ratings specified.]

Kiln-dry material after treatment to a maximum moisture content of 15 percent. Do not use
material that is warped or does not comply with requirements for untreated material.

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

Application: [Treat all plywood unless otherwise indicated.] [Treat plywood indicated on
Drawings, and the following:]

1 Roof [ and wall] sheathing within 48 inches of [fire] [party] walls.
2 Roof sheathing.

3. Subflooring and underlayment for raised platforms.

4

<Insert category of plywood items required to be treated>.
WALL SHEATHING

Plywood Sheathing, Walls: [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural 1]
[Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.

1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16].
2. Nominal Thickness: Not less than [11/32 inch] [3/8 inch] [1/2 inch].

Oriented-Strand-Board Sheathing, Walls: DOC PS 2, [Exposure 1, Structural I] [Exposure 1]
sheathing.

1. Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16)].

SHEATHING
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2. Nominal Thickness: Not less than [5/16 inch] [3/8 inch] [1/2 inch].

Paper-Surfaced Gypsum Sheathing: ASTM C1396/C1396M, gypsum sheathing; with water-
resistant-treated core and with water-repellent paper bonded to core's face, back, and long
edges.

1. Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.

2. Edge and End Configuration: [V-shaped, tongue-and-groove long edges; square
ends] [Square].

3. Size: [24 by 96 inches for horizontal] [48 by 96 inches for vertical] [48 by 108 inches
for vertical] [600 by 2400 mm for horizontal] [1200 by 2400 mm for vertical] [1200 by
2750 mm for vertical] installation.

Glass-Mat Gypsum Sheathing, Walls: ASTM C1177/C1177M.

1. Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.

2. Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm)]
[1200 by 2750 mm] [1200 by 3050 mm)] for vertical installation.

Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M, Type X,
coated fiberglass mat gypsum sheathing with integral weather-resistant barrier and air barrier
complying with ASTM E2178.

1. Thickness: 5/8 inch thick.

2. Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm)]
[1200 by 2750 mm] [1200 by 3050 mm)] for vertical installation.

Edges: Square.
Flashing and Transitions Strips: As acceptable to sheathing manufacturer.

Air Permeance: Maximum [0.004 cfm/sq. ft. of surface area at 1.57-Ibf/sq. ft.] <Insert
value> pressure difference when tested in accordance with ASTM E2178.

6. Vapor Permeance: Minimum [20 perms] <Insert value> when tested in accordance with
ASTM E96/E96M, Desiccant Method, Procedure A.

7. Sheathing Assembly Air Leakage: Maximum [0.04 cfm/sq. ft. of surface area at 1.57
Ibf/sq. ft.] <Insert value> when tested in accordance with ASTM E2357.

8. Fire Propagation Characteristics: Complies with NFPA 285 testing as part of an approved
assembly.

9. UV Resistance: Can be exposed to sunlight for [30] [90] [180] <Insert number> days in
accordance with manufacturer's written instructions.

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

Cellulose Fiber-Reinforced Gypsum Sheathing: ASTM C1278/C1278M, gypsum sheathing.

SHEATHING
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1. Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.

2. Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm)]
[1200 by 2750 mm] [1200 by 3050 mm)].

Cementitious Backer Units, Walls: ASTM C1325, Type A.
1. Thickness: [1/2 inch] [5/8 inch] [As indicated].

Fiberboard Sheathing: ASTM C208, Type IV, [Grade 1 (Regular)] [Grade 2 (Structural)]
cellulosic fiberboard sheathing with square edges, [1/2 inch] [25/32 inch] thick.

Extruded-Polystyrene-Foam Sheathing: ASTM C578, Type IV, in manufacturer's standard
lengths and widths with tongue-and-groove or shiplap long edges as standard with
manufacturer.

1. Thickness: [3/4 inch] [1 inch] [As indicated].

2. Flame Propagation Test: Materials and construction are to be tested in accordance with
NFPA 285.

Foil-Faced, Polyisocyanurate-Foam Sheathing: ASTM C1289, Type | or Type Il, Class 2, rigid,
cellular, polyisocyanurate thermal insulation. Foam-plastic core and facings are to have a flame-
spread index of 25 or less when tested individually.

1. Thickness: [7/16 inch] [1/2 inch] [5/8 inch] [3/4 inch] [1 inch] [As indicated].

2. Flame Propagation Test: Materials and construction are to be tested in accordance with
NFPA 285.

ROOF SHEATHING

Plywood Sheathing, Roofs: [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural 1]
[Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.

1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16] [40/20] [48/24].
2. Nominal Thickness: Not less than [15/32 inch] [1/2 inch].

Oriented-Strand-Board Sheathing, Roofs: DOC PS 2, [Exposure 1, Structural I] [Exposure 1]
sheathing.

1. Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16] [40/20] [48/24].
2. Nominal Thickness: Not less than [7/16 inch] [15/32 inch] [1/2 inch] [5/8 inch] [3/4 inch].

PARAPET SHEATHING

Plywood Sheathing, Parapets: [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior,
Structural I] [Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.

1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16] [40/20] [48/24].
2. Nominal Thickness: Not less than [15/32 inch] [1/2 inch].

Oriented-Strand-Board Sheathing, Parapets: DOC PS 2, [Exposure 1, Structural ]
[Exposure 1] sheathing.

SHEATHING
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1. Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16] [40/20] [48/24].
2. Nominal Thickness: Not less than [7/16 inch] [15/32 inch] [1/2 inch] [5/8 inch] [3/4 inch].

Glass-Mat Gypsum Sheathing, Parapets: ASTM C1177/C1177M.

1. Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.

2. Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm]
[1200 by 2750 mm] [1200 by 3050 mm)] for vertical installation.

Cementitious Backer Units, Parapets: ASTM C1325, Type A.

1. Thickness: [1/2 inch] [5/8 inch] [As indicated].

COMPOSITE NAIL BASE INSULATED ROOF SHEATHING

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

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

2. Oriented-Strand-Board Nominal Thickness: [7/16 inch] [5/8 inch].
Vented, Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing: ASTM C1289,

Type I, Class 1, with DOC PS 2, Exposure 1 oriented strand board adhered to spacers on one
face.

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

Oriented-Strand-Board Nominal Thickness: [7/16 inch] [5/8 inch].
Spacers: Wood furring strips or blocks not less than 3/4 inch thick and spaced not more
than [12 inches] [16 inches] [24 inches] o.c.

SUBFLOORING AND UNDERLAYMENT

Plywood Combination Subfloor-Underlayment: DOC PS 1, [Exterior, Structural |, C-C Plugged]
[Exterior, C-C Plugged] [Exposure 1, Structural I, Underlayment] [Exposure 1, Underlayment]
single-floor panels.

1 Span Rating: Not less than [16] [20] [24] [32] [48].

2 Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].

3. Edge Detail: [Square] [Tongue and groove].

4 Surface Finish: Fully sanded face.

Oriented-Strand-Board Combination Subfloor-Underlayment: DOC PS 2, Exposure 1 single-
floor panels.

1. Span Rating: Not less than [16] [20] [24] [32] [48].

2. Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].

SHEATHING
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3. Edge Detail: [Square] [Tongue and groove].

4. Surface Finish: [Fully sanded] [Resin-impregnated overlay] face.

Plywood Subflooring: [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural I]
[Exterior] [Exposure 1, Structural I] [Exposure 1] single-floor panels or sheathing.

1. Span Rating: Not less than [16] [20] [24] [32] [48] [or] [32/16] [40/20] [48/24].

2. Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].
Oriented-Strand-Board Subflooring: DOC PS 2, Exposure 1[, Structural | sheathing] [single-
floor panels or sheathing].

1. Span Rating: Not less than [16] [20] [24] [32] [48] [or] [32/16] [40/20] [48/24] [60/32].

2. Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].

Underlayment: Provide underlayment in nominal thicknesses indicated or, if not indicated, not

less than 1/4 inch over smooth subfloors and not less than 3/8 inch over board or uneven
subfloors.

1. Plywood Underlayment for Resilient Flooring: DOC PS 1, [Exterior A-C] [Exterior B-C]
[Exterior, C-C Plugged] [Exposure 1 Underlayment] with fully sanded face.

2. Plywood Underlayment for Ceramic Tile: DOC PS 1, Exterior, C-C Plugged, not less than
5/8-inch nominal thickness.

3. Plywood Underlayment for Carpet: DOC PS 1, [Exterior, C-C Plugged] [Exposure 1,
Underlayment] [Interior, Underlayment].

4, Particleboard Underlayment: ANSI A208.1, [Grade PBU] [Grade M-2].

5. Hardboard Underlayment: ANSI A135.4, Class 4 (Service), Surface S1S; with back side
sanded.

FASTENERS

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

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

other corrosion-protective coating having a salt-spray resistance of more than 800 hours
in accordance with ASTM B117.

Nails, Brads, and Staples: ASTM F1667.

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

Screws for Fastening Sheathing to Wood Framing: ASTM C1002.
Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954,

except with wafer heads and reamer wings, length as recommended by screw manufacturer for
material being fastened.

SHEATHING
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Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in
length recommended by sheathing manufacturer for thickness of sheathing to be attached.

1. For steel framing less than 0.0329 inch thick, use screws that comply with ASTM C1002.

2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with
ASTM C954.

Screws for Fastening Composite Nail Base Insulated Roof Sheathing to Metal Roof Deck: Steel
drill screws, in type and length recommended by sheathing manufacturer for thickness of
sheathing to be attached, with organic-polymer or other corrosion-protective coating having a
salt-spray resistance of more than 800 hours in accordance with ASTM B117. Provide washers
or plates if recommended by sheathing manufacturer.

SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS

Sealant for Paper-Surfaced and Glass-Mat Gypsum Sheathing: Elastomeric, medium-modulus,
neutral-curing silicone joint sealant compatible with joint substrates formed by gypsum
sheathing and other materials, recommended by sheathing manufacturer for application
indicated and complying with requirements for elastomeric sealants specified in

Section 07 92 00 "Joint Sealants."

Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with

ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and
sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed
fasteners.

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

Sheathing Tape for Foam-Plastic Sheathing: Pressure-sensitive plastic tape recommended by
sheathing manufacturer for sealing joints and penetrations in sheathing.

MISCELLANEOUS MATERIALS

Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with [APA AFG-01]
[ASTM D3498] that is approved for use with type of construction panel indicated by
manufacturers of both adhesives and panels.

EXECUTION

INSTALLATION, GENERAL

Do not use materials with defects that impair quality of sheathing or pieces that are too small to
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces

do not span between fewer than three support members.

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

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

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

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

3. ICC-ES evaluation report for fastener.
Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully

penetrate members where opposite side will be exposed to view or will receive finish materials.
Make tight connections. Install fasteners without splitting wood.

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

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

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

INSTALLATION OF WOOD STRUCTURAL PANEL

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

Fastening Methods: Fasten panels as indicated below:

1. Combination Subfloor-Underlayment:
a. [Glue and nail] [Nail] to wood framing.
b. Screw to cold-formed metal framing.
c. Space panels 1/8 inch apart at edges and ends.

2. Subflooring:

a. [Glue and nail] [Nail] [Nail or staple] to wood framing.
b. Screw to cold-formed metal framing.
c. Space panels 1/8 inch apart at edges and ends.

3. Wall and Roof Sheathing:

a. [Nail] [Nail or staple] to wood framing.[ Apply a continuous bead of glue to
framing members at edges of wall sheathing panels.]
b. Screw to cold-formed metal framing.
c. Space panels 1/8 inch apart at edges and ends.
4. Underlayment:
a. [Nail] [Nail or staple] to subflooring.
b. Space panels 1/32 inch apart at edges and ends.
C. Fill and sand edge joints of underlayment receiving resilient flooring immediately

before installing flooring.

INSTALLATION OF GYPSUM SHEATHING

SHEATHING
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Comply with GA-253 and with manufacturer's written instructions.

1.

Fasten gypsum sheathing to wood framing with [nails] [or] [screws].
Fasten gypsum sheathing to cold-formed metal framing with screws.

Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural
elements.

Install panels with a 1/4-inch gap where they abut masonry or similar materials that might
retain moisture, to prevent wicking.

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

Horizontal Installation: Install sheathing with V-grooved edge down and tongue edge up.
Interlock tongue with groove to bring long edges in contact with edges of adjacent panels
without forcing. Abut ends over centers of studs, and stagger end joints of adjacent panels not
less than one stud spacing. Attach at perimeter and within field of panel to each stud.

1.

Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from
edges and ends of panels.

For sheathing under stucco cladding, panels may be initially tacked in place with screws
if overlying self-furring metal lath is screw-attached through sheathing to studs
immediately after sheathing is installed.

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

1.

Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from
edges and ends of panels.

For sheathing under stucco cladding, panels may be initially tacked in place with screws
if overlying self-furring metal lath is screw-attached through sheathing to studs
immediately after sheathing is installed.

Seal sheathing joints in accordance with sheathing manufacturer's written instructions.

1.

Apply elastomeric sealant to joints and fasteners and trowel flat. Apply sufficient amount
of sealant to completely cover joints and fasteners after troweling. Seal other
penetrations and openings.

Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and
trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners
with a trowel so fasteners are completely covered. Seal other penetrations and openings.

Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing:

1.

Install accessory materials in accordance with sheathing manufacturer's written
instructions and details to form a seal with adjacent construction, to seal fasteners, and
ensure continuity of air and water barrier.

a. Coordinate the installation of sheathing with installation of roofing membrane and
base flashing to ensure continuity of air barrier with roofing membrane.
b. Install transition strip on roofing membrane or base flashing, so that a minimum of

3 inches of coverage is achieved over each substrate.

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

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

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

a. Transition Strip: Roll firmly to enhance adhesion.
b. Preformed Silicone Extrusion: Set in full bed of silicone sealant applied to walls,
frame, and air-barrier material.

5. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, doors, and
miscellaneous penetrations of sheathing material with foam sealant.

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

7. Seal top of through-wall flashings to sheathing with an additional 6-inch-wide, transition
strip.

8. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not

concealed by metal counterflashings or ending in reglets with termination mastic.

9. Repair punctures, voids, and deficient lapped seams in strips and transition strips
extending 6 inches beyond repaired areas in strip direction.

INSTALLATION OF CEMENTITIOUS BACKER UNITS

Install panels and treat joints in accordance with ANSI A108.11 and manufacturer's written
instructions for type of application indicated.

INSTALLATION OF FIBERBOARD SHEATHING

Comply with ASTM C846 and with manufacturer's written instructions.

Fasten fiberboard sheathing panels to intermediate supports and then at edges and ends. Use
galvanized roofing nails[ or galvanized staples]; comply with manufacturer's recommended
spacing and referenced fastening schedule. Drive fasteners flush with surface of sheathing and
locate perimeter fasteners at least 3/8 inch from edges and ends.

Install sheathing vertically with long edges parallel to, and centered over, studs. Install solid
wood blocking where end joints do not occur over framing. Allow 1/8-inch open space between
edges and ends of adjacent units. Stagger horizontal joints if any.

Cover sheathing as soon as practical after installation to prevent deterioration from wetting.

INSTALLATION OF FOAM-PLASTIC SHEATHING

Comply with manufacturer's written instructions.

SHEATHING
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Foam-Plastic Wall Sheathing: Install vapor-relief strips or equivalent for permitting escape of
moisture vapor that otherwise would be trapped in stud cavity behind sheathing.

Apply sheathing tape to joints between foam-plastic sheathing panels and at items penetrating
sheathing. Apply at upstanding flashing to overlap both flashing and sheathing.

INSTALLATION OF PARTICLEBOARD UNDERLAYMENT

Comply with CPA's recommendations for type of subfloor indicated. Fill and sand gouges, gaps,
and chipped edges. Sand uneven joints flush.

1. Fastening Method: [Glue and nail] [Nail] [Nail or staple] underlayment to subflooring.
INSTALLATION OF HARDBOARD UNDERLAYMENT

Comply with CPA's recommendations and hardboard manufacturer's written instructions for
preparing and applying hardboard underlayment.

1. Fastening Method: [Nail] [Nail or staple] underlayment to subflooring.
FIELD QUALITY CONTROL

ABAA Quality Assurance Program: Perform examinations, preparation, installation, testing, and
inspections under ABAA's Quality Assurance Program.

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

Inspections: Air-barrier and water-resistant glass-mat gypsum sheathing, accessories, and
installation are subject to inspection for compliance with requirements.[ Inspections may
include the following:]

1. Continuity of air-barrier system has been achieved throughout the building envelope with
no gaps or holes.

2. Laps in strips and transition strips have complied with minimum requirements and have
been shingled in the correct direction (or mastic has been applied on exposed edges),
with no fishmouths.

Termination mastic has been applied on cut edges.
Strips and transition strips have been firmly adhered to substrate.
Compatible materials have been used.

Transitions at changes in direction and structural support at gaps have been provided.

N o g s~

Connections between assemblies (sheathing and sealants) have complied with
requirements for cleanliness, surface preparation and priming, structural support,
integrity, and continuity of seal.

8. All penetrations have been sealed.
Tests: As determined by testing agency from among the following tests:

1. Air-Leakage-Location Testing: Air-barrier sheathing assemblies will be tested for
evidence of air leakage in accordance with [ASTM E1186, chamber pressurization or
depressurization with smoke tracers] [ASTM E1186, chamber depressurization
using detection liquids] <Insert requirement>.

SHEATHING
0616 00 - 14



LACCD

Guideline Specification
05.01.2024

2. Air-Leakage-Volume Testing: Air-barrier assemblies will be tested for air-leakage rate in
accordance with [ASTM E783] [or] [ASTM E2357].

Air barriers will be considered defective if they do not pass tests and inspections.

Repair damage to air barriers caused by testing; follow manufacturer's written instructions.

Prepare test and inspection reports.

END OF SECTION
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SECTION 06 16 63

CEMENTITIOUS SHEATHING
GENERAL
SUMMARY
Section Includes:
1. Wall sheathing.
2 Roof sheathing.
3 Parapet sheathing.
4, Subflooring and underlayment.
5 Sheathing joint-and-penetration treatment materials.
Related Requirements:
1. Section 06 10 00 "Rough Carpentry" for plywood backing panels.
2. Section 07 25 00 "Weather Barriers" forwater-resistive barrier applied over wall sheathing.
PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.
1. Review air-barrier and water-resistant glass-mat gypsum sheathing requirements and

installation, special details, transitions, mockups, air-leakage testing, protection, and work
scheduling that covers air-barrier and water-resistant glass-mat gypsum sheathing.

ACTION SUBMITTALS

Product Data:

1. Wall sheathing.

2 Roof sheathing.

3 Parapet sheathing.

4, Subflooring and underlayment.

5 Sheathing joint-and-penetration treatment materials.

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

INFORMATIONAL SUBMITTALS

CEMENTITIOUS SHEATHING
06 16 63 - 1



LACCD

1.05

PART 2

2.01

2.02

2.03

Guideline Specification
05.01.2024

Qualification Data: For Installer.

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

1. Wood-preservative-treated plywood.

Field quality-control reports.

DELIVERY, STORAGE, AND HANDLING

Stack panels flat with spacers beneath and between each bundleto provideair circulation. Protect
sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air
circulation around stacks and under coverings.

PRODUCTS

WALL SHEATHING

Cementitious Backer Units, Walls: ASTM C1325, Type A.
1. Thickness: [1/2 inch] [5/8 inch] [As indicated].

PARAPET SHEATHING

Cementitious Backer Units, Parapets: ASTM C1325, Type A.
1. Thickness: [1/2 inch] [5/8 inch] [As indicated].

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

1. For [roof] [parapet] [and] [wall] sheathing, provide fasteners [with hot-dip zinc coating
complying with ASTM A153/A153M] [of Type 304 stainless steel].

2. For [roof] [parapet] [and] [wall] sheathing, provide fasteners with organic-polymer or
other corrosion-protective coating having a salt-spray resistance of more than 800 hours
in accordance with ASTM B117.

Nails, Brads, and Staples: ASTM F1667.

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

Screws for Fastening Sheathing to Wood Framing: ASTM C1002.

CEMENTITIOUS SHEATHING
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Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954,
except with wafer heads and reamer wings, length as recommended by screw manufacturer for
material being fastened.

Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in
length recommended by sheathing manufacturer for thickness of sheathing to be attached.

1. For steel framing less than 0.0329 inch thick, use screws that comply with ASTM C1002.
2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with ASTM C954.

Screws for Fastening Composite Nail Base Insulated Roof Sheathing to Metal Roof Deck: Steel
drill screws, in type and length recommended by sheathing manufacturer for thickness of
sheathing to be attached, with organic-polymer or other corrosion-protective coating having a
salt-spray resistance of more than 800 hours in accordance with ASTM B117. Provide washers
or plates if recommended by sheathing manufacturer.

EXECUTION

INSTALLATION, GENERAL

Do not use materials with defects that impair quality of sheathing or pieces that are too small to
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces
do not span between fewer than three support members.

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

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

1. Table 2304.10.1, "Fastening Schedule," in the California Building Code (CBC).

2. ICC-ES evaluation report for fastener.

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

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

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

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

CEMENTITIOUS SHEATHING
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INSTALLATION OF CEMENTITIOUS BACKER UNITS

Install panels and treat joints in accordance with ANSI A108.11 and manufacturer's written
instructions for type of application indicated.

Precut panels and make accurate cutouts for penetrations.

Install boards with a 3/8-inch gap where non-load-bearing construction they abut structural
elements.

To prevent wicking, install boards with a 1/4-inch gap where they abut materials that might retain
moisture.

Attach board at 8 inches o.c.; set fasteners back 3/8-inch minimum from edges. Drive fasteners
so heads bear tightly against face of boards but do not cut into facing.

Pre-fill gap between boards with bonding material then embed 2-inch mesh tape and smooth
material over joint and corner.

END OF SECTION

CEMENTITIOUS SHEATHING
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SECTION 06 20 23

INTERIOR FINISH CARPENTRY

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:

1. Interior trim.

2. Paneling.

3. Shelving and clothes rods.
B. Related Requirements:

1. Section 06 10 00 "Rough Carpentry" for furring, blocking, and other carpentry work not
exposed to view [ and for framing exposed to view].

2. Section 06 40 23 "Interior Architectural Woodwork" for shop-fabricated carpentry.

Section 09 91 23 "Interior Painting" for priming and backpriming of interior finish
carpentry.

1.02 DEFINITIONS
A. MDF: Medium-density fiberboard.
B. MDO: Plywood with a medium-density overlay on the face.
C. PVC: Polyvinyl chloride.

1.03 ACTION SUBMITTALS

A. Product Data:

1. Interior trim.
2. Paneling.
3. Shelving and clothes rods.
B. Product Data Submittals: For each type of process and factory-fabricated product. Indicate

component materials, dimensions, profiles, textures, and colors 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. Include chemical-
treatment manufacturer's written instructions for finishing treated material.

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

C. Samples: For each exposed product and for each color and texture specified.

INTERIOR FINISH CARPENTRY
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Samples for Initial Selection: For each type of product involving selection of colors, profiles, or
textures.
Samples for Verification:

1. For each species and cut of lumber and panel products with nonfactory-applied finish,
with half of exposed surface finished; 50 sq. in. for lumber and 8 by 10 inches for panels.

2. For foam-plastic moldings, with half of exposed surface finished; 50 sq. in..
For each finish system and color of lumber and panel products with factory-applied finish,
50 sq. in. for lumber and 8 by 10 inches for panels.

QUALITY ASSURANCE

DELIVERY, STORAGE, AND HANDLING

Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air
circulation.

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

Deliver interior finish carpentry materials only when environmental conditions comply with
requirements specified for installation areas. If interior finish carpentry materials must be stored

in other than installation areas, store only where environmental conditions comply with
requirements specified for installation areas.

FIELD CONDITIONS

Environmental Limitations: Do not deliver or install interior finish carpentry materials until
building is enclosed and weatherproof, wet-work in space is completed and nominally dry, and
HVAC system is operating and maintaining temperature and relative humidity at occupancy
levels during the remainder of the construction period.

Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.

1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or
splotchy surface contamination and discoloration.

PRODUCTS

MANUFACTURERS

Manufacturers are subject to compliance with requirements; see current Campus Standards for
Preferred Manufacturers.

MATERIALS, GENERAL

INTERIOR FINISH CARPENTRY
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A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, comply with applicable rules of any rules-writing agency certified by the American
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified
by the ALSC's 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. For exposed lumber, mark grade stamp on end or back of each piece [, or omit grade
stamp and provide certificates of grade compliance issued by grading agency].

B. Softwood Plywood: DOC PS 1.

C. Hardboard: ANSI A135.4.
D. MDF: ANSI A208.2, [Grade 130] <Insert grade>.
E. Particleboard: ANSI A208.1, [Grade M-2] [Grade M-2-Exterior Glue].

F. Melamine-Faced Particleboard: Particleboard complying with ANSI A208.1, Grade M-2, finished
on both faces with thermally fused, melamine-impregnated decorative paper and complying with
ISO 4586-3, Grade VGS.

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

2.03 WOOD-PRESERVATIVE-TREATED MATERIALS

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category [UC1] [UC2].

1. Kiln dry lumber and plywood after treatment to a maximum moisture content of 19 and 18
percent, respectively.

2. Preservative Chemicals: Acceptable to authorities having jurisdiction [ and containing no
arsenic or chromium].

3. For exposed items indicated to receive transparent finish, do not use chemical
formulations that contain colorants or that bleed through or otherwise adversely affect
finishes.

4, Do not use material that is warped or does not comply with requirements for untreated
material.

5. Mark lumber with treatment-quality mark of an inspection agency approved by the

ALSC's Board of Review.

a. 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 inspection agency].

6. Mark plywood with appropriate classification marking of an inspection agency acceptable
to authorities having jurisdiction.
a. For exposed plywood indicated to receive a stained or natural finish, mark back of
each piece.
7. Application: [Where indicated on Drawings] [All interior lumber and plywood]

<Insert application>.

INTERIOR FINISH CARPENTRY
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INTERIOR TRIM

B. Softwood Lumber Trim for Transparent Finish (Stain or Clear Finish):

1.

Species and Grade:

a. Eastern white pine; NeLMA or NLGA [C Select] [D Select] [Finish or
1 Common] [Premium or 2 Common].

b. Idaho white, lodgepole, ponderosa, radiata, or sugar pine; NLGA or WWPA
[C Select (Choice)] [D Select (Quality)] [1 Common (Colonial)] [2 Common
(Sterling)].

C. Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine; NeLMA,
NLGA, or WWPA [C Select (Choice)] [D Select (Quality)] [Finish or 1 Common
(Colonial)] [Premium or 2 Common (Sterling)].

d. White woods; WWPA [C Select] [D Select] [1 Common] [2 Common].

e. Douglas fir-larch or Douglas fir south; NLGA, WCLIB, or WWPA [Superior or
C & Btr] [Prime or D] finish.

f. Southern pine; SPIB [B & B] [C & Btr] finish.

g. Western red cedar; NLGA, WCLIB, or WWPA [Clear Heart] [Grade A]
[Grade B].

Maximum Moisture Content: [19] [15] percent [ with at least 85 percent of shipment
at 12 percent or less].

Finger Jointing: [Allowed] [Not allowed].

Face Surface: [Surfaced (smooth)] [Saw textured].

C. Hardwood Lumber Trim for Transparent Finish (Stain or Clear Finish):

1.

N o o bk~ DN

Species and Grade: [Red oak] [White maple] [Alder] [Aspen, basswood,
cottonwood, sap gum, sycamore, white maple, or yellow poplar] <Insert species>; NHLA
[Clear] [A Finish] [B Finish].

Maximum Moisture Content: [13] [10] [9] <Insert number> percent.

Finger Jointing: Not allowed.

Gluing for Width: [Allowed] [Not allowed] [Use for lumber trim wider than 6 inches].
Veneered Material: [Allowed] [Not allowed] [Use for lumber trim wider than 6 inches].
Face Surface: [Surfaced (smooth)] [Saw textured].

Matching: Selected for compatible grain and color.

D. Lumber Trim for Opaque Finish (Painted Finish):

1.

Species and Grade:

a. Eastern white pine; NeLMA or NLGA [D Select] [Finish or 1 Common]
[Premium or 2 Common].

b. Idaho white, lodgepole, ponderosa, radiata, or sugar pine; NLGA or WWPA
[D Select (Quality)] [1 Common (Colonial)] [2 Common (Sterling)].

C. Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine; NeLMA,
NLGA, or WWPA [D Select (Quality)] [Finish or 1 Common (Colonial)]
[Premium or 2 Common (Sterling)].

d. White woods; WWPA [D Select] [1 Common] [2 Common].

INTERIOR FINISH CARPENTRY
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e. Douglas fir-larch or Douglas fir south; NLGA, WCLIB, or WWPA [Superior or
C & Btr] [Prime or D] finish.

f. Spruce-pine-fir; NeLMA, NLGA, WCLIB, or WWPA [1 Common] [2 Common].

g. Alder, aspen, basswood, cottonwood, gum, magnolia, soft maple, sycamore,
tupelo, or yellow poplar; NHLA [A Finish] [B Finish].

Maximum Moisture Content for Softwoods: [19] [15] percent [ with at least 85 percent
of shipment at 12 percent or less].

Maximum Moisture Content for Hardwoods: [13] [10] [9] <Insert number> percent.
Finger Jointing: [Allowed] [Not allowed].
Face Surface: [Surfaced (smooth)] [Saw textured].

Optional Material: Primed MDF of same actual dimensions as lumber indicated may be
used in lieu of lumber.

Softwood Moldings for Transparent Finish (Stain or Clear Finish): MMPA WM 4, N-grade wood
moldings. Made to patterns included in MMPA's "WM/Series Softwood Moulding Patterns."

1.

10.

Species: [Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine]
[Southern pine] [Western red cedar] [Douglas fir] <Insert species>.

Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12
percent or less.

Finger Jointing: Not allowed.
Matching: Selected for compatible grain and color.

Base Pattern: [WM 623, 9/16-by-3-1/4-inch ogee] [WM 713, 9/16-by-3-1/4-inch ranch]
[WM 753, 9/16-by-3-1/4-inch beaded-edge] [WM 620, 9/16-by-4-1/4-inch ogee]
[WM 750, 9/16-by-4-1/4-inch beaded-edge] base.

Shoe-Mold Pattern: [WM 129, 7/16-by-11/16-inch quarter-round] [WM 126, 1/2-by-3/4-
inch quarter-round] [WM 131, 1/2-by-3/4-inch ogee] shoe mold.

Casing Pattern: [WM 327, 11/16-by-2-1/4-inch clamshell] [WM 366, 11/16-by-2-1/4-
inch featheredge] [WM 376, 11/16-by-2-1/4-inch beaded-edge] casing.

Mull-Casing Pattern: [WM 957, 3/8-by-1-3/4-inch beaded-edge] [WM 973, 3/8-by-1-
3/4-inch bullnose] [WM 983, 3/8-by-1-3/4-inch featheredge] casing.

Stop Pattern: [WM 856, 3/8-by-1-3/8-inch ranch] [WM 946, 3/8-by-1-3/8-inch ogee]
[WM 886, 3/8-by-1-3/8-inch bullnose] stop.

Chair-Rail Pattern: WM 297, 11/16-by-3-inch chair rail.

Hardwood Moldings for Transparent Finish (Stain or Clear Finish): MMPA WM 4, N-grade wood
moldings made to patterns included in MMPA's "HWM/Series Hardwood Moulding Patterns."

1.

o~ 0D

Species: [Red oak] [White maple] [Aspen, basswood, cottonwood, sap gum,
sycamore, white maple, or yellow poplar] <Insert species>.

Maximum Moisture Content: 9 percent.
Finger Jointing: Not allowed.
Matching: Selected for compatible grain and color.

Optional Material: Kiln-dried softwood or MDF, with exposed surfaces veneered with
species indicated, may be used in lieu of solid wood.

INTERIOR FINISH CARPENTRY
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Base Pattern: [HWM 633, 7/16-by-3-1/4-inch ogee] [HWM 713, 7/16-by-3-1/4-inch
ranch] [HWM 753, 7/16-by-3-1/4-inch beaded-edge] [WM 620, 7/16-by-4-1/4-inch
ogee] base.

Shoe-Mold Pattern: [HWM 129, 7/16-by-11/16-inch quarter-round] [HWM 126, 1/2-by-
3/4-inch quarter-round] [HWM 131, 1/2-by-3/4-inch ogee] shoe mold.

Casing Pattern: [HWM 328, 1/2-by-2-1/4-inch clamshell] [HWM 366, 1/2-by-2-1/4-inch
featheredge] [HWM 376, 1/2-by-2-1/4-inch beaded-edge] casing.

Mull-Casing Pattern: [HWM 989, 3/16-by-2-inch square-edge] [HWM 988, 3/8-by-1-
1/2-inch featheredge] [HWM 987, 3/8-by-2-inch featheredge] casing.

Stop Pattern: [HWM 856, 3/8-by-1-3/8-inch ranch] [HWM 946, 3/8-by-1-3/8-inch ogee]
[HWM 886, 3/8-by-1-3/8-inch bullnose] stop.

Chair-Rail Pattern: HWM 297, 11/16-by-3-inch chair rail.

Moldings for Opaque Finish (Painted Finish): Made to patterns included in MMPA's "WM/Series
Softwood Moulding Patterns."

1.

10.

Softwood Moldings: MMPA WM 4, P grade.

a. Species: [Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar
pine] <Insert species>.

b. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12
percent or less.

Hardwood Moldings: MMPA WM 4, P-grade.

a. Species: [Aspen, basswood, cottonwood, gum, magnolia, soft maple, tupelo, or
yellow poplar] <Insert species>.

b. Maximum Moisture Content: 9 percent.
Finger Jointing: [Allowed] [Not allowed].
Optional Material: Primed MDF.

Base Pattern: [WM 623, 9/16-by-3-1/4-inch ogee] [WM 713, 9/16-by-3-1/4-inch ranch]
[WM 753, 9/16-by-3-1/4-inch beaded-edge] [WM 620, 9/16-by-4-1/4-inch ogee]
[WM 750, 9/16-by-4-1/4-inch beaded-edge] base.

Shoe-Mold Pattern: [WM 129, 7/16-by-11/16-inch quarter-round] [WM 126, 1/2-by-3/4-
inch quarter-round] [WM 131, 1/2-by-3/4-inch ogee] shoe mold.

Casing Pattern: [WM 327, 11/16-by-2-1/4-inch clamshell] [WM 366, 11/16-by-2-1/4-
inch featheredge] [WM 376, 11/16-by-2-1/4-inch beaded-edge] casing.

Mull-Casing Pattern: [WM 957, 3/8-by-1-3/4-inch beaded-edge] [WM 973, 3/8-by-1-
3/4-inch bullnose] [WM 983, 3/8-by-1-3/4-inch featheredge] casing.

Stop Pattern: [WM 856, 3/8-by-1-3/8-inch ranch] [WM 946, 3/8-by-1-3/8-inch ogee]
[WM 886, 3/8-by-1-3/8-inch bullnose] stop.

Chair-Rail Pattern: WM 297, 11/16-by-3-inch chair rail.

PVC-Wrapped Moldings: MMPA WM 2 and made to patterns included in MMPA's "WM/Series
Softwood Moulding Patterns."”

1.

Base Pattern: [WM 623, 9/16-by-3-1/4-inch ogee] [WM 713, 9/16-by-3-1/4-inch ranch]
base.

INTERIOR FINISH CARPENTRY
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2. Shoe-Mold Pattern: [WM 129, 7/16-by-11/16-inch quarter-round] [WM 126, 1/2-by-3/4-
inch quarter-round] shoe mold.

3. Casing Pattern: [WM 327, 11/16-by-2-1/4-inch clamshell] [WM 366, 11/16-by-2-1/4-
inch featheredge] casing.

4. Mull-Casing Pattern: [WM 973, 3/8-by-1-3/4-inch bullnose] [WM 983, 3/8-by-1-3/4-inch
featheredge] casing.

5. Stop Pattern: [WM 856, 3/8-by-1-3/8-inch ranch] [WM 886, 3/8-by-1-3/8-inch bullnose]
stop.

6. Chair-Rail Pattern: WM 297, 11/16-by-3-inch chair rail.
Colors, Textures, and Grain Patterns: [As indicated by manufacturer's designations]
[Match Architect's samples] [As selected by Architect from manufacturer's full range].
l. Foam-Plastic Moldings: Molded product of shapes indicated, with a tough outer skin on exposed
surfaces; factory primed. Exposed surfaces are not to be shaped after molding.
1. Density: Not less than 20 Ib/cu. ft..

2. Flame-Spread Index: Not more than [75] <Insert number> when tested according to
ASTM E84.

Thickness: Not more than 1/2 inch.
4. Width: Not more than 8 inches.

Patterns: [As indicated by manufacturer's designations] [Match Architect's samples].

PANELING
J. Hardwood Veneer Plywood Paneling: Manufacturer's stock hardwood plywood panels

complying with HPVA HP-1.

1. Face Veneer Species and Cut: [Rotary-cut white birch] [Plain-sliced red oak] [Plain-
sliced hickory] <Insert species and cut>.
Veneer Matching: [Random match] [Selected for similar color and grain].

3. Backing Veneer Species: [Same species as face veneer] [Any hardwood compatible
with face species].

4. Construction: Veneer core.
Thickness: [1/8 inch] [56/32 inch] [3/16 inch] [1/4 inch] [5/16 inch] [7/16 inch].

6. Panel Size:
a. [48 by 96 inches] [48 by 120 inches].
b. [1200 by 2400 mm] [1200 by 3000 mm].
Glue Bond: Type Il (interior).
Face Pattern: Manufacturer's standard [V] [channel]-grooved pattern, with grooves at
edges, center, and third points of panels, and at other locations to provide pattern
resembling random-width boards.

9. Finish: [Manufacturer's standard, transparent, UV-resistant, protective finish] [As

indicated by manufacturer's designations] [Match Architect's samples] [As selected by
Architect from manufacturer's full range].

Hardboard Paneling: Interior factory-finished hardboard paneling complying with ANSI A135.5.

INTERIOR FINISH CARPENTRY
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Thickness: [1/8 inch] [5/32 inch] [1/4 inch].

Finish: [Class 1] [Class II].

Surface-Burning Characteristics: As follows, tested according to ASTM E84:
a. Flame-Spread Index: 25 or less.

b. Smoke-Developed Index: 450 or less.

Colors, Textures, and Patterns: [As indicated by manufacturer's designations] [Match
Architect's samples] [As selected by Architect from manufacturer's full range].

Board Paneling, MMPA: Interior wood-board paneling complying with MMPA WM 9.

1.

5.

Species: [Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine]
[Southern pine] [Western red cedar] [Figured red gum] <Insert species>.

Grade: [Clear No. 1] [Clear No. 2] [Knotty No. 1] [Knotty No. 2] [Finger jointed].

Maximum Moisture Content: [15 percent with at least 85 percent of shipment at 12
percent or less] [9 percent].

Pattern: [V-joint, tongue and groove, PT 82] [Beaded ceiling, PT 85] [Beveled-edge
channel, shiplapped, PT 82] [As indicated].

Net Coverage Width: Not less than [5-1/16 inches] [6-3/4 inches] [8-3/4 inches].

Board Paneling:

1.

Species and Grade:

a. Eastern white pine; NeLMA or NLGA [C Select] [D Select] [Finish or
1 Common] [Premium or 2 Common].

b. Idaho white, lodgepole, ponderosa, radiata, or sugar pine; NLGA or WWPA
[C Select (Choice)] [D Select (Quality)] [1 Common (Colonial)] [2 Common
(Sterling)].

c. Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine; NeLMA,
NLGA, or WWPA [C Select (Choice)] [D Select (Quality)] [Finish or 1 Common
(Colonial)] [Premium or 2 Common (Sterling)].

d. Southern pine; SPIB [B & B] [C & Btr] [No. 2] Paneling.

e. Western red cedar; NLGA, WCLIB, or WWPA [Clear Heart] [Grade A]
[Grade B].

Maximum Moisture Content: [19] [15] percent [ with at least 85 percent of shipment
at 12 percent or less].

Pattern:

a. V-joint, tongue and groove, [NeLMA EWP 4] [SPIB SPP 54] [or] [WWPA
WP 4].

b. Pickwick, tongue and groove, [NeLMA EWP 2] [SPIB SPP 52] [or] [WWPA
WP 2].

C. Rounded-edge channel groove, tongue and groove, [SPIB SPP 60] [or]
[WWPA WP 6].

d. Edge and center bead, tongue and groove, [NeLMA E & CB] [or] [WWPA
E & CB Ceiling].

Net Coverage Width: Not less than [5-1/16 inches] [6-3/4 inches] [8-3/4 inches].

INTERIOR FINISH CARPENTRY
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SHELVING AND CLOTHES RODS

M. Shelving: [Exposed] [Closet] [Utility] shelving, made from [the following material] [one of
the following materials], 3/4 inch thick:

1. Particleboard with [radiused and filled] [or] [solid-wood] front edge.

2. MDF with [radiused] [or] [solid-wood] front edge.

3. MDO softwood plywood with solid-wood edge.

4, Melamine-faced particleboard with [radiused and filled] [applied-PVC] front edge.

5. Wood boards as specified above for [lumber trim for opaque] [softwood lumber trim for

transparent] [hardwood lumber trim for transparent] finish.
6. Softwood Boards:

a. Kiln-dried eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine;
NeLMA, NLGA, or WWPA [C Select (Choice)] [D Select (Quality)] [Finish or
1 Common (Colonial)] [Premium or 2 Common (Sterling)].

b. Kiln-dried Douglas fir-larch, Douglas fir south, or hem-fir, SPIB [Superior or
C & Btr] [Prime or D] finish; NLGA, WCLIB, or WWPA; or southern pine; [B & B]
[C] finish.

N. Shelf Cleats: [3/4-by-3-1/2-inch boards] [3/4-by-5-1/2-inch boards] [3/4-by-5-1/2-inch
boards with hole and notch to receive clothes rods], as specified above for [shelving] [lumber
trim for opaque finish] [softwood lumber trim for transparent finish] [hardwood lumber trim for
transparent finish].

0. Shelf Brackets with Rod Support: BHMA A156.16, BO4051; prime-painted formed steel.
P. Shelf Brackets without Rod Support: BHMA A156.16, B04041; prime-painted formed steel.

Q. Standards for Adjustable Shelf Brackets: BHMA A156.9, B04102; [powder-coat-finished]
[brass-finished] [zinc-plated] steel.

R. Adjustable Shelf Brackets: BHMA A156.9, B04112; [powder-coat-finished steel] [brass-
finished steel] [zinc-plated steel] [bronze-anodized aluminum] [black-anodized aluminum]
[natural aluminum].

S. Standards for Adjustable Shelf Supports: BHMA A156.9, B04071; [powder-coat-finished]
[brass-finished] [zinc-plated] steel.

T. Adjustable Shelf Supports: BHMA A156.9, B04081 or B04091; [powder-coat-finished] [brass-
finished] [zinc-plated] steel.

u. Wood Clothes Rods: 1-1/2-inch-diameter, clear, kiln-dried [hardwood] [Douglas fir or
southern pine].

V. Metal Clothes Rods: 1-5/16-inch-diameter, [aluminum tubes] [chrome-plated-steel tubes]
[color-coated-steel tubes] [stainless steel tubes] [chrome-plated-steel telescoping tubes with
end brackets for mounting on shelf cleats].

W.  Wood Rod Flanges: Clear, kiln-dried, [Douglas fir or southern pine] [eastern white, Idaho
white, lodgepole, ponderosa, radiata, or sugar pine] [red oak] [white maple] [aspen,
basswood, cottonwood, sap gum, white maple, or yellow poplar] <Insert species> turnings
[ with clear finish].

INTERIOR FINISH CARPENTRY
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X. Metal Rod Flanges: [Aluminum] [Chrome-plated steel] [Stainless steel].

MISCELLANEOUS MATERIALS
Y. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size,
material, and finish required for application indicated to provide secure attachment, concealed
where possible.

Z. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for
general carpentry use.

AA. Installation Adhesive for Foam-Plastic Moldings: Product recommended for indicated use by
foam-plastic molding manufacturer.

BB. Paneling Adhesive: Comply with paneling manufacturer's written instructions for adhesives.

CC. Multipurpose Construction Adhesive: Formulation, complying with ASTM D3498, that is
recommended for indicated use by adhesive manufacturer.

FABRICATION
DD. Back out or kerf backs of the following members, except those with ends exposed in finished
work:
1. Interior standing and running trim, except shoe and crown molds.

2. Wood-board paneling.
EE. Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and edges of

lumber 1 inch or more in nominal thickness to 1/8-inch radius.

PART 3 EXECUTION

EXAMINATION

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

B. Examine finish carpentry materials before installation. Reject materials that are wet, moisture
damaged, and mold damaged.

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

PREPARATION
D. Clean substrates of projections and substances detrimental to application.
E. Before installing interior finish carpentry, condition materials to average prevailing humidity in

installation areas for a minimum of 24 hours [ unless longer conditioning is recommended by
manufacturer].

INTERIOR FINISH CARPENTRY
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INSTALLATION, GENERAL
F. Do not use materials that are unsound; warped; improperly treated or finished; inadequately

seasoned; too small to fabricate with proper jointing arrangements; or with defective surfaces,
sizes, or patterns.

G. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.

1.
2.

Use concealed shims where necessary for alignment.

Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as
recommended by manufacturer.

Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand
unless otherwise indicated.

Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior
finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch
maximum offset for reveal installation.

Coordinate interior finish carpentry with materials and systems in or adjacent to it.
Provide cutouts for mechanical and electrical items that penetrate interior finish
carpentry.

INSTALLATION OF INTERIOR TRIM

H. Install trim with minimum number of joints as is practical, using full-length pieces from maximum
lengths of lumber available.

1.
2.
3.

9.

10.

Do not use pieces less than 24 inches long, except where necessary.
Stagger joints in adjacent and related standing and running trim.

[Cope] [Miter] at returns, miter at outside corners, and cope at inside corners to
produce tight-fitting joints with full-surface contact throughout length of joint.

Use scarf joints for end-to-end joints.

Plane backs of casings to provide uniform thickness across joints where necessary for
alignment.

Match color and grain pattern of trim for transparent finish (stain or clear finish) across
joints.

Install trim after gypsum-board joint finishing operations are completed.

Install without splitting; drill pilot holes before fastening where necessary to prevent
splitting.

Fasten to prevent movement or warping.

Countersink fastener heads on exposed carpentry work and fill holes.

INSTALLATION OF PANELING

l. Plywood Paneling: Select and arrange panels on each wall to minimize noticeable variations in
grain character and color between adjacent panels.

1.
2.

Leave 1/4-inch gap to be covered with trim at top, bottom, and openings.

Install with uniform tight joints between panels.

INTERIOR FINISH CARPENTRY
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Attach panels to supports with manufacturer's recommended panel adhesive and
fasteners.

Space fasteners and adhesive as recommended by panel manufacturer.
Conceal fasteners to greatest practical extent.
Arrange panels with grooves and joints over supports.

a. Fasten to supports with nails of type and at spacing recommended by panel
manufacturer.

b. Use fasteners with prefinished heads matching groove color.

J. Hardboard Paneling: Install according to manufacturer's written instructions.

1.

2
3
4.
5

Leave 1/4-inch gap to be covered with trim at top, bottom, and openings.

Butt adjacent panels with moderate contact.

Use fasteners with prefinished heads matching paneling color.

Wood Stud or Furring Substrate: Install with 1-inch annular-ring shank hardboard nails.

Plaster or Gypsum-Board Substrate: Install with 1-5/8-inch annular-ring shank hardboard
nails.

Nailing: Space nails 4 inches o.c. at panel perimeter and 8 inches o.c. at intermediate
supports unless otherwise required by manufacturer.

K. Board Paneling: Install according to manufacturer's written instructions.

1.

7.
8.
9.
10.
11.
12.

Arrange in random-width pattern suggested by manufacturer unless boards or planks are
of uniform width.

Install in full lengths without end joints.
Stagger end joints in random pattern to uniformly distribute joints on each wall.

Install with uniform end joints with only end-matched (tongue-and-groove) joints within
each field of paneling.

Install with uniform end joints. Locate end joints only over furring or blocking.

Select and arrange boards on each wall to minimize noticeable variations in grain
character and color between adjacent boards.

Install with uniform tight joints between boards.

Fasten paneling by face nailing, setting nails, and filling over nail heads.
Fasten paneling with trim screws, set below face and filled.

Fasten paneling by blind nailing through tongues.

Fasten paneling with paneling system manufacturer's concealed clips.

Fasten paneling to gypsum wallboard with panel adhesive.

INSTALLATION OF SHELVING AND CLOTHES RODS

L. Cut shelf cleats at ends of shelves about 1/2 inch less than width of shelves and sand exposed
ends smooth.

1.

Install shelf cleats by fastening to framing or backing with finish nails or trim screws, set
below face and filled.

INTERIOR FINISH CARPENTRY
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2. Space fasteners not more than 16 inches o.c. [ Use two fasteners at each framing
member or fastener location for cleats 4 inches nominal in width and wider.]
3. Apply a bead of multipurpose construction adhesive to back of shelf cleats before
installing.
4. Remove adhesive that is squeezed out after fastening shelf cleats in place.
M. Install shelf brackets according to manufacturer's written instructions, spaced not more than

[32 inches] [36 inches] o.c. Fasten to framing members, blocking, or metal backing, or use
toggle bolts or hollow wall anchors.

N. Install standards for adjustable shelf supports according to manufacturer's written instructions.
Fasten to framing members, blocking, or metal backing, or use toggle bolts or hollow wall
anchors. Space fasteners not more than 12 inches o.c.

0. Install standards for adjustable shelf brackets according to manufacturer's written instructions,
spaced not more than 36 inches o.c. and within 6 inches of ends of shelves. Fasten to framing
members, blocking, or metal backing, or use toggle bolts or hollow wall anchors.

P. Cut shelves to neatly fit openings with only enough gap to allow shelves to be removed and
reinstalled.
1. Install shelves, fully seated on cleats, brackets, and supports.
2. Fasten shelves to cleats with finish nails or trim screws, set flush.
3. Fasten shelves to brackets to comply with bracket manufacturer's written instructions.
Q. Install rod flanges for rods as indicated.
1. Fasten to shelf cleats, framing members, blocking, or metal backing, or use toggle bolts
or hollow wall anchors.
2. Install rods in rod flanges.
ADJUSTING

R. Replace interior finish carpentry that is damaged or does not comply with requirements.

1. Interior finish carpentry may be repaired or refinished if work complies with requirements
and shows no evidence of repair or refinishing.

S. Adjust joinery for uniform appearance.
CLEANING

T. Clean interior finish carpentry on exposed and semiexposed surfaces.

u. Restore damaged or soiled areas and touch up factory-applied finishes if any.
PROTECTION

V. Protect installed products from damage from weather and other causes during construction.

INTERIOR FINISH CARPENTRY
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W.  Remove and replace finish carpentry materials that are wet, moisture damaged, and mold
damaged.

1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or
splotchy surface contamination and discoloration.

END OF SECTION
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SECTION 06 41 13

WOOD-VENEER-FACED ARCHITECTURAL CABINETS

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:

1. Wood cabinets for transparent finish.
Wood cabinets for opaque finish.
Wood materials.
Fire-retardant-treated material.
Cabinet hardware and accessories.

Miscellaneous materials.

N o o kw0 D

Shop finishing.

B. Related Requirements:

1. Section 06 10 00 "Rough Carpentry" for wood furring, blocking, shims, and hanging strips
required for installing cabinets that are concealed within other construction before cabinet
installation.

1.02  COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related

units of Work specified in other Sections to support loads imposed by installed and fully loaded
cabinets.

B. Hardware Coordination: Distribute copies of approved hardware schedule specified in
Section 08 71 00 "Door Hardware" to manufacturer of architectural cabinets; coordinate Shop
Drawings and fabrication with hardware requirements.

1.03  PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1.04 ACTION SUBMITTALS

A. Product Data:

Wood cabinets for transparent finish.
Wood cabinets for opaque finish.
Wood materials.
Fire-retardant-treated material.

Cabinet hardware and accessories.
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Miscellaneous materials.
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7. Shop finishing.

B. Product Data Submittals: For each product.

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

C. Shop Drawings: For architectural cabinets.
1. Comply with NAAWS standards.

2. Include plans, elevations, sections, and attachment details.

3. Show large-scale details.

4. Show locations and sizes of furring, blocking, and hanging strips, including concealed
blocking and reinforcement specified in other Sections.

5. Show locations and sizes of cutouts and holes for items installed in architectural cabinets.

Show veneer leaves with dimensions, grain direction, exposed face, and identification
numbers indicating the flitch and sequence within the flitch for each leaf.

7.  Apply NAAWS Certified Compliance Program label to Shop Drawings.

D. Samples: For each exposed product and for each color and finish specified, in manufacturer's
standard size.

E. Samples for Initial Selection: For each type of exposed finish.

F. Samples for Verification: For the following:

1. Lumber for Transparent Finish: Not less than [5 inches wide by 12 inches long] [5
inches wide by 24 inches long], for each species and cut, finished on one side and one
edge.

2.  Veneer Leaves: Representative of and selected from flitches to be used for transparent-
finished cabinets.

3.  Lumber and Panel Products with Shop-Applied Opaque Finish: 5 inches wide by 12 inches
long for lumber and [8 by 10 inches] [12 by 12 inches] for panels, for each finish system
and color.

Finish [entire] [one-half of] exposed surface.

Thermally Fused Laminate (TFL) Panels: [8 by 10 inches] [12 by 12 inches], for each
color, pattern, and surface finish.

a. Provide edge banding on one edge.
6. Comner Pieces:

a. Cabinet-front frame joints between stiles and rails and at exposed end pieces, 18
inches high by 18 inches wide by 6 inches deep.

b. Miter joints for standing trim.

7. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and finish.
1.05 INFORMATIONAL SUBMITTALS
A. Qualification Data: For [manufacturer] [and] [Installer].

B. Product Certificates: For [each type of product.] [the following:]
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1 Composite wood products.
2.  Thermally fused laminate panels.
3. Glass.
4. Adhesives.
Evaluation Reports: For fire-retardant-treated materials, from ICC-ES.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Quality Standard Compliance Certificates: NAAWS Certified Compliance Program certificates.
QUALITY ASSURANCE

General: Work shall be in accordance with NAAWS standards for the grade or grades specified.

Certified compliance:

1. Before delivery to the jobsite the woodwork supplier shall provide a NAAWS Certified
Compliance Certificate indicating the millwork products being supplied and certifying that
these products fully meet the requirements of the Grade or Grades specified.

Each elevation of casework shall bear a NAAWS Certified Compliance label.

At completion of installation the woodwork installer shall provide a NAAWS Certified
Compliance certificate indicating the products installed and certifying that the installation of
these products fully meets the requirements of the Grade or Grades specified.

4. Fees charged by NAAWS for their Certified Compliance program shall be included in the
Contractor's bid.

Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar to
those required for this Project and whose products have a record of successful in-service
performance.

Certified Seismic Installation Program:

1. Before walls are closed up, provide a written Woodwork Institute Certified Seismic
Installation Program report confirming that backing is provided in all locations required for
casework installation or identifying those locations where backing is missing or improperly
located.

2. On completion of installation, provide a Woodwork Institute Certified Seismic Installation
Program Certificate identifying the work covered and certifying the installations meets the
requirements of the NAAWS CSIP attachment details and schedules.

3. All fees charge by the Woodwork Institute for its Certified Seismic Installation Program are
the responsibility of the millwork installer and shall be included in their bid.

4. In the event there is a conflict between the Contract Documents and the CSIP HCAI-
approved OPM Drawings, the CSIP HCAl-approved OPM Drawings and Certified Seismic
Installation Program shall prevail.

Installer Qualifications: [Manufacturer of products] [Licensed participant in NAAWS's Certified
Compliance Program].
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F. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for materials and execution.

1. Build mockups of [typical architectural cabinets as shown on Drawings] <Insert
description>.

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

1.08  DELIVERY, STORAGE, AND HANDLING

A. Do notdeliver cabinets until painting and similar finish operations that might damage architectural
cabinets have been completed in installation areas. Store cabinets in installation areas or in areas
where environmental conditions comply with requirements specified in "Field Conditions" Article.

1.09 FIELD CONDITIONS

A. Environmental Limitations without Humidity Control: Do not deliver or install cabinets until building
is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature
and relative humidity at levels planned for building occupants during the remainder of the
construction period.

B. Environmental Limitations with Humidity Control: Do not deliver or install cabinets until building is
enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature
between 60 and 90 deg F and relative humidity between 20 and 50 percent during the remainder
of the construction period.

C. Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions
of other construction by field measurements before fabrication, and indicate measurements on
Shop Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field
measurements before being enclosed/concealed by construction, and indicate
measurements on Shop Drawings.

D. Established Dimensions: Where cabinets are indicated to fit to other construction, establish
dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and
coordinate construction to ensure that actual dimensions correspond to established dimensions.

PART 2 PRODUCTS

2.01  ARCHITECTURAL CABINETS

A. Source Limitations: Engage a qualified woodworking firm to assume responsibility for production
of architectural cabinets with sequence-matched wood veneers [wood paneling] [wood doors
with face veneers that are sequence matched with architectural cabinets] [and]
[transparent-finished wood doors that are required to be of same species as architectural
cabinets].

B. Manufacturers: Subject to compliance with requirements, [provide products by the following]
[provide products by one of the following] [available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following]:

1. <lInsert, in separate subparagraphs, names of preapproved woodworking firms>.
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2.02 CABINETS, GENERAL

A. Quality Standard: Unless otherwise indicated, comply with the North American North American
Architectural Woodwork Standards for grades of architectural cabinets indicated for construction,
finishes, installation, and other requirements.

1. Provide [labels] [and] [certificates] from [NAAWS] certification program indicating that
woodwork [ and installation] complies with requirements of grades specified.

a. This Project has been registered with NAAWS as NAAWS Quality Certification Program
Number <Insert number>.

2. The Contract Documents contain requirements that are more stringent than the referenced
woodwork quality standard. Comply with requirements of Contract Documents in addition to
those of the referenced quality standard.

2.03 WOOD CABINETS FOR TRANSPARENT FINISH
A. North American Architectural Woodwork Standards Grade: [Premium] [Custom] [Economy].
B. Type of Construction: [Frameless] [Face frame].

C. Doorand Drawer-Front Style: [Flush overlay] [Reveal overlay] [Lipped] [Flush inset].

1.  Reveal Dimension: [1/2 inch] [As indicated on Drawings] <Insert dimension>.

D. Wood for Exposed Surfaces: [ As indicated on Drawings.]
1. Species: [Red oak] [White oak] [White ash] [White birch] <Insert species>.

2. Blueprint Matching: Comply with veneer and other matching requirements indicated for
blueprint-matched paneling.

Cut: [Plain sliced/plain sawn] [Rift cut/rift sawn] [Quarter cut/quarter sawn].

4. Grain Direction: [Vertically for drawer fronts, doors, and fixed panels] [Horizontally for
drawer fronts, doors, and fixed panels] [Vertically for doors and fixed panels, horizontally for
drawer fronts] [As indicated on Drawings].

Matching of Veneer Leaves: [Book] [Slip] [Random] match.
Veneer Matching within Panel Face: [Running] [Balance] [Center-balance] match.

7. Veneer Matching within Room: Provide cabinet veneers in each room or other space from a
single flitch with doors, drawer fronts, and other surfaces matched in a sequenced set with
continuous match where veneers are interrupted perpendicular to the grain.

E. Semiexposed Surfaces:

1. Surfaces Other Than Drawer Bodies: [Same species and cut indicated for exposed
surfaces] [Thermally fused laminate panels] [Compatible species to that indicated for
exposed surfaces, stained to match] <Insert requirements>.

a. Edges of Thermally Fused Laminate Panel Shelves: PVC or polyester edge banding.

2. Drawer Subfronts, Backs, and Sides: [Solid-hardwood lumber, same species indicated for
exposed surfaces] [Solid-hardwood lumber, stained to match species indicated for exposed
surfaces] [Solid-hardwood lumber] [Thermally fused laminate panels with PVC or polyester
edge banding] <Insert requirements>.

3. Drawer Bottoms: [Hardwood plywood] [Thermally fused laminate panels] <Insert
requirements>.
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F. Dust Panels: 1/4-inch plywood or tempered hardboard above compartments and drawers unless
located directly under tops.

G. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws
from interior of body.
1. Join subfronts, backs, and sides with [glued rabbeted joints supplemented by mechanical
fasteners] [or] [glued dovetail joints].

2.04 WOOD CABINETS FOR OPAQUE FINISH

A. North American North American Architectural Woodwork Standards Grade: [Premium]
[Custom] [Economy].

B. Type of Construction: [Frameless] [Face frame].

C. Doorand Drawer-Front Style: [Flush overlay] [Reveal overlay] [Lipped] [Flush inset].

1.  Reveal Dimension: [1/2 inch] [As indicated on Drawings] <Insert dimension>.
D. Species for Exposed Lumber Surfaces: Any closed-grain hardwood.
E. Panel Product for Exposed Surfaces: [MDF] [Medium-density overlay].

F. Semiexposed Surfaces:

1. Surfaces Other Than Drawer Bodies: [Match materials indicated for exposed surfaces]
[Thermally fused laminate panels] <Insert requirements>.

a. Edges of Thermally Fused Laminate Panel Shelves: PVC or polyester edge banding.

2. Drawer Sides and Backs: [Solid-hardwood lumber] [Thermally fused laminate panels with
PVC or polyester edge banding] <Insert requirements>.

3. Drawer Bottoms: [Hardwood plywood] [Thermally fused laminate panels] <Insert
requirements>.

G. Dust Panels: 1/4-inch plywood or tempered hardboard above compartments and drawers unless
located directly under tops.

H. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws
from interior of body.

1. Join subfronts, backs, and sides with [glued rabbeted joints supplemented by mechanical
fasteners] [or] [glued dovetail joints].

2.05 WOOD MATERIALS
A. Wood Products: Provide materials that comply with requirements of referenced quality standard
for each type of architectural cabinet and quality grade specified unless otherwise indicated.
1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches wide.
2. Wood Moisture Content: 4 to 9 percent.
B. Composite Wood Products: Provide materials that comply with requirements of referenced quality

standard for each type of architectural cabinet and quality grade specified unless otherwise
indicated.
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Medium-Density Fiberboard (MDF): ANSI A208.2, [Grade 130] <Insert grade>.
Particleboard (Medium Density): ANSI A208.1, [Grade M-2] [Grade M-2-Exterior Glue].
Softwood Plywood: DOC PS 1 [, medium-density overlay].

Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1.

Thermally Fused Laminate (TFL) Panels: Particleboard or MDF finished with thermally
fused, melamine-impregnated decorative paper [ and complying with requirements of
ISO 4586].
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FIRE-RETARDANT-TREATED MATERIAL

Fire-Retardant-Treated Materials, General: Where fire-retardant-treated materials are indicated,
use materials 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.

1. Use treated materials that comply with requirements of referenced quality standard. Do not
use materials that are warped, discolored, or otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise adversely
affect finishes. Do not use colorants to distinguish treated materials from untreated
materials.

3. Identify fire-retardant-treated materials with appropriate classification marking of qualified
testing agency in the form of removable paper label or imprint on surfaces that will be
concealed from view after installation.

Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less
when tested in accordance with ASTM E84, 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 beyond the centerline of the burners at any time during the test.

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 15
percent, respectively.

2. Foritems indicated to receive a stained or natural finish, use organic resin chemical
formulation.

3.  Mill lumber after treatment within limits set for wood removal that do not affect listed fire-test-
response characteristics, using a woodworking shop certified by testing and inspecting
agency.

4.  Mill lumber before treatment and implement procedures during treatment and drying
processes that prevent lumber from warping and developing discolorations from drying sticks
or other causes, marring, and other defects affecting appearance of architectural cabinets.

Fire-Retardant Particleboard: Made from softwood particles and fire-retardant chemicals mixed
together at time of panel manufacture to achieve flame-spread index of 25 or less and smoke-
developed index of 25 or less per ASTM E84.

1.  For panels 3/4 inch thick and less, comply with ANSI A208.1 for Grade M-2 except for the
following minimum properties: modulus of rupture, 1600 psi; modulus of elasticity, 300,000
psi; internal bond, 80 psi; and screw-holding capacity on face and edge, 250 and 225 Ibf,
respectively.
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2. Forpanels 13/16 to 1-1/4 inches thick, comply with ANSI A208.1 for Grade M-1 except for
the following minimum properties: modulus of rupture, 1300 psi; modulus of elasticity,

250,000 psi; linear expansion, 0.50 percent; and screw-holding capacity on face and edge,
250 and 175 Ibf, respectively.

Fire-Retardant Fiberboard: MDF panels complying with ANSI A208.2, made from softwood fibers,
synthetic resins, and fire-retardant chemicals mixed together at time of panel manufacture to
achieve flame-spread index of 25 or less and smoke-developed index of 200 or less per

ASTM EB84.

CABINET HARDWARE AND ACCESSORIES

Cabinet Hardware: Provide cabinet hardware and accessory materials associated with
architectural cabinets except for items specified in Section 08 71 00 "Door Hardware”.

Butt Hinges: 2-3/4-inch, five-knuckle steel hinges made from 0.095-inch-thick metal, and as
follows:

1. Semiconcealed Hinges for Flush Doors: ANSI/BHMA A156.9, B01361.

2. Semiconcealed Hinges for Overlay Doors: ANSI/BHMA A156.9, BO1521.

Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 100 degrees of
opening, self-closing.

Accessories Basis of Design:

1. Cabinet Drawer Glides: Accuride 3832

Cabinet Hinges: Rockford Process Control (RPC) #851

Cabinet Locks: Best L Series Deadbolts and Strikes

Cabinet Magnetic Catches: Epco #591

Cabinet Pulls: Trimco 562-4

Cabinet Shelf Standards: Knape & Vogt (KV) 255 standards and 256 shelf clips

Door and Drawer Silencers: ANSI/BHMA A156.16, L03011.
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Slides for Sliding Glass Doors: ANSI/BHMA A156.9, B07063; [plastic] [aluminum].
Door Locks: ANSI/BHMA A156.11, E07121.

Drawer Locks: ANSI/BHMA A156.11, EQ7041.

Door and Drawer Silencers: ANSI/BHMA A156.16, L03011.

Float Glass for Cabinet Doors: ASTM C1036, Type |, [Class 1 (clear)] [Class 2 or 3 (tinted)],
Quality-Q3.

1. Thickness: [3.0 mm] [4.0 mm] [5.0 mm] [6.0 mm].

2. Tint Color: [Blue-green] [Bronze] [Green] [Gray] <Insert color>.

Tempered Float Glass for Cabinet Doors: ASTM C1048, Kind FT, Condition A, Type I, [Class 1
(clear)] [Class 2 or 3 (tinted)], Quality-Q3, 6 mm thick unless otherwise indicated.

1. Tint Color: [Blue-green] [Bronze] [Green] [Gray] <Insert color>.

2.  Unframed Glass Doors: Seam exposed edges seamed before tempering.

WOOD-VENEER-FACED ARCHITECTURAL CABINETS
06 4113 -8



LACCD

2.08

2.09

Guideline Specification
05.01.2024

Mirror Glass for Cabinet Doors: ASTM C1503, Mirror [Select] [Glazing], Quality-Q3.
1. Thickness: [3.0 mm] [4.0 mm] [5.0 mm] [6.0 mm].

Decorative Glass for Cabinet Doors: Provide decorative glass complying with Section 08 81 13
"Decorative Glass Glazing."

Tempered Float Glass for Cabinet Shelves: ASTM C1048, Kind FT, Condition A, Type |,
[Class 1 (clear)] [Class 2 or 3 (tinted)], Quality-Q3; with exposed edges seamed before
tempering, 6 mm thick.

1. Tint Color: [Blue-green] [Bronze] [Green] [Gray] <Insert color>.

Grommets for Cable Passage: [1-1/4-inch] [2-inch] <Insert dimension> OD, molded-plastic
grommets and matching plastic caps with slot for wire passage.

1. Color: [Brown] [Black] <Insert color>.

Exposed Hardware Finishes: For exposed hardware, provide finish that complies with
ANSI/BHMA A156.18 for BHMA finish number indicated.

1.  Dark, Oxidized, Satin Bronze, Oil Rubbed: ANSI/BHMA 613 for bronze base;
ANSI/BHMA 640 for steel base; match Architect's sample.

2. Bright Brass, Clear Coated: ANSI/BHMA 605 for brass base; ANSI/BHMA 632 for steel
base.

3. Bright Brass, Vacuum Coated: ANSI/BHMA 723 for brass base; ANSI/BHMA 729 for zinc-
coated-steel base.

4. Satin Brass, Blackened, Bright Relieved, Clear Coated: ANSI/BHMA 610 for brass base;
ANSI/BHMA 636 for steel base.

5. Satin Chromium Plated: ANSI/BHMA 626 for brass or bronze base; ANSI/BHMA 652 for
steel base.

6. Bright Chromium Plated: ANSI/BHMA 625 for brass or bronze base; ANSI/BHMA 651 for
steel base.

7. Satin Stainless Steel: ANSI/BHMA 630.

For concealed hardware, provide manufacturer's standard finish that complies with product class
requirements in ANSI/BHMA A156.9.

MISCELLANEOUS MATERIALS

Furring, Blocking, Shims, and Hanging Strips: [Softwood or hardwood lumber] [Fire-
retardant-treated softwood lumber], kiln-dried to less than 15 percent moisture content.

Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.
Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-
metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.

FABRICATION

Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before
fabrication.

Fabricate architectural cabinets to dimensions, profiles, and details indicated. Ease edges and

corners to 1/16-inch radius unless otherwise indicated.
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C. Complete fabrication, including assembly and hardware application, to maximum extent possible
before shipment to Project site. Disassemble components only as necessary for shipment and
installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming,
and fitting.

1. Notify Architect seven days in advance of the dates and times architectural cabinet
fabrication will be complete.

2. Trial fit assemblies at manufacturer's shop that cannot be shipped completely assembled.
Install dowels, screws, bolted connectors, and other fastening devices that can be removed
after trial fitting. Verify that various parts fit as intended and check measurements of
assemblies against field measurements before disassembling for shipment.

D. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work,
and similar items. Locate openings accurately and use templates or roughing-in diagrams to
produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and
burrs.

E. Install glass to comply with applicable requirements in Section 08 80 00 "Glazing" and in GANA's
"Glazing Manual."
1. Forglass in wood frames, secure glass with removable stops.

2. Forexposed glass edges, polish and grind smooth.
2.10  SHOP FINISHING

A. Finish architectural cabinets at manufacturer's shop as specified in this Section. Defer only final
touchup, cleaning, and polishing until after installation.

B. Shop-finish transparent-finished architectural cabinets at manufacturer's shop as specified in this
Section.

C. Drawings indicate items that are required to be shop finished. Finish these items at
manufacturer's shop as specified in this Section. See Section 09 90 00 Painting for field finishing
of architectural cabinets.

D. Preparation for Finishing: Comply with referenced quality standard for sanding, filling countersunk
fasteners, sealing concealed surfaces, and similar preparations for finishing architectural
cabinets, as ap