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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

Work covered by the Contract Documents.
Work phases.

Work under other contracts.

Use of premises.

Owner's occupancy requirements.
Specification formats and conventions.

SR wWN -~

1.2 WORK COVERED BY CONTRACT DOCUMENTS
A.  Project Identification: Essex County Migrant Farmworker Housing
1. Project Location: Westport New York

2. Owner: Essex County
7551 Court Street
Elizabethtown NY 12932

B.  Architect: David Cunningham Architecture Planning PLLC
543 Union Street 1C
Brooklyn NY 11215

C. The Work consists of the following:

1. The Work includes rehabilitation of up to three existing buildings that contain
residential units and residential support spaces.
Building #1: Barn 25 bed communal living facility
Building #2: Stables two two-bedroom apartments
Building #3: Firehouse  three-bedroom dwelling unit on floor 2

D. Lot #1 Barn will have 4 prime contracts
Lot #2 Stables will have 1 prime contract

Lot #3 Firehouse will have 1 prime contract

1.3 WORK PHASES
A.  The Work shall be conducted in a single phase.

| SUMMARY 011000 - 1]
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1.4 USE OF PREMISES

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

B. General: Contractor shall have limited use of premises for construction operations as
indicated on Drawings by the Contract limits.

1.5 OWNER'S OCCUPANCY REQUIREMENTS

A.  Owner Occupancy of Completed Areas of Construction: Owner reserves the right to
occupy and to place and install equipment in completed areas of building, before
Substantial Completion, provided such occupancy does not interfere with completion of
the Work. Such placement of equipment and partial occupancy shall not constitute
acceptance of the total Work.

1. Obtain a Certificate of Occupancy from Town of Essex and Town of Westport.

2. Before partial Owner occupancy, mechanical and electrical systems shall be fully
operational, and required tests and inspections shall be successfully completed.
On occupancy, Owner will operate and maintain mechanical and electrical
systems serving occupied portions of building.

3.  On occupancy, Owner will assume responsibility for maintenance and custodial
service for occupied portions of building.

1.6 SPECIFICATION FORMATS AND CONVENTIONS

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

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

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

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

2. Imperative mood and streamlined language are generally used in the
Specifications. Requirements expressed in the imperative mood are to be
performed by Contractor. Occasionally, the indicative or subjunctive mood may
be used in the Section Text for clarity to describe responsibilities that must be
fulfilled indirectly by Contractor or by others when so noted.
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a. The words "shall," "shall be," or "shall comply with," depending on the
context, are implied where a colon (:) is used within a sentence or phrase.

PART 2 - PRODUCTS

2.1 Manufactures and Models for Specific Products
A. All Manufacturers and Models listed on Material Schedules and Fixture & Appliance
Schedules (see Drawings) shall be used and supersede the specifications where a
conflict exists. See Section 016000 for alternate submittal procedure.
B.  All Manufacturers and Models listed on Window, Door and Glass Schedules (see

Drawings) shall be used and supersede the specifications where a conflict exists. See
Section 016000 for alternate submittal procedure.

PART 3 - EXECUTION

3.1 Recommended Subcontractors for Specific Contract Work:

END OF SECTION 011000

| SUMMARY 011000 - 3|




Essex County Farmworker Housing Renovation

SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes administrative provisions for coordinating construction operations
on Project including, but not limited to, the following:

1. Coordination Drawings.
2. Project meetings.
3. Requests for Interpretation (RFIs).

1.2 DEFINITIONS

A. RFIl: Request from Contractor seeking interpretation or clarification of the Contract
Documents.

1.3 COORDINATION

A. Coordination: Contractor to coordinate construction operations included in different
Sections of the Specifications to ensure efficient and orderly installation of each part of
the Work. Coordinate construction operations, included in different Sections, that
depend on each other for proper installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results
where installation of one part of the Work depends on installation of other
components, before or after its own installation.

2. Coordinate installation of different components with other contractors to ensure
maximum accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

4, Where availability of space is limited, coordinate installation of different
components to ensure maximum performance and accessibility for required
maintenance, service, and repair of all components, including mechanical and
electrical.

B. Prepare memoranda for distribution to each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports,
and list of attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of
their Work is required.

C. Administrative Procedures: Coordinate scheduling and timing of required
administrative procedures with other construction activities and activities of other
contractors to avoid conflicts and to ensure orderly progress of the Work. Such
administrative activities include, but are not limited to, the following:

| PROJECT MANAGEMENT AND COORDINATION | 013100 - 1]
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Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

CoNOORrWN >

1.4 SUBMITTALS

A.  Coordination Drawings: Contractor to prepare Coordination Drawings where limited
space availability necessitates maximum utilization of space for efficient installation of
different components or if coordination is required for installation of products and
materials fabricated by separate entities.

1. Content: Project-specific information, drawn accurately to scale. Do not base
Coordination Drawings on reproductions of the Contract Documents or standard
printed data. Include the following information, as applicable:

a. Indicate functional and spatial relationships of components of architectural,
structural, civil, mechanical, and electrical systems.
b. Indicate dimensions shown on the Contract Drawings and make specific

note of dimensions that appear to be in conflict with submitted equipment
and minimum clearance requirements. Provide alternate sketches to
Architect for resolution of such conflicts. Minor dimension changes and
difficult installations will not be considered changes to the Contract.

2. Sheet Size: Atleast 11 by 17 inches but no larger than 36 by 48 inches.

3. Number of Copies: Submit 2 opaque copies of each submittal. Architect will
return 1 copy. Provide as electronic submission as well.

4, Refer to individual Sections for Coordination Drawing requirements for Work in
those Sections.

5. Submit coordination drawings to architect / engineer no later than 20 business
days prior to commencement of work affected by limited space availability.

1.5 PROJECT MEETINGS

A. General: Contractor to schedule and conduct meetings and conferences at Project
site, unless otherwise indicated.

1. Attendees: Inform participants and others involved, and individuals whose
presence is required, of date and time of each meeting. Notify Owner and
Architect of scheduled meeting dates and times.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited
attendees.

| PROJECT MANAGEMENT AND COORDINATION | 013100 - 2|
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3. Minutes: Architect to record significant discussions and agreements achieved.
Distribute the meeting minutes to everyone concerned, including Owner and
Contractor, within 5 working days of the meeting.

B.  Preconstruction Conference: Schedule a preconstruction conference before starting
construction, at a time convenient to Owner and Architect, but no later than 15 days
after execution of the Agreement. Hold the conference at Project site or another
convenient location. Conduct the meeting to review responsibilities and personnel
assignments.

1. Attendees: Authorized representatives of Owner, Architect, and their
consultants; Contractor and its superintendent; major subcontractors; suppliers;
and other concerned parties shall attend the conference. All participants at the
conference shall be familiar with Project and authorized to conclude matters
relating to the Work.

C. Progress Meetings: Conduct progress meetings at biweekly intervals. Coordinate
dates of meetings with preparation of payment requests.

1.  Attendees: In addition to representatives of Owner and Architect, contractor,
subcontractor, supplier, and other entity concerned with current progress or
involved in planning, coordination, or performance of future activities shall be
represented at these meetings. All participants at the conference shall be
familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of previous progress meeting.
Review other items of significance that could affect progress. Include topics for
discussion as appropriate to status of Project.

a. Contractor's Construction Schedule: Review progress since the last
meeting. Determine whether each activity is on time, ahead of schedule, or
behind schedule, in relation to Contractor's Construction Schedule.
Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so. Discuss whether schedule
revisions are required to ensure that current and subsequent activities will
be completed within the Contract Time.

1)  Review schedule for next period.

1.6 REQUESTS FOR INTERPRETATION (RFls)

A. Procedure: Immediately on discovery of the need for interpretation of the Contract
Documents, and if not possible to request interpretation at Project meeting, prepare
and submit an RFI in the form specified.

1. RFIs shall originate with Contractor. RFls submitted by entities other than
Contractor will be returned with no response.

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's
work or work of subcontractors.
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B. Content of the RFI: Include a detailed, legible description of item needing
interpretation and the following:

Project name.

Date.

Name of Contractor.

Name of Architect.

RFI number, numbered sequentially.

Specification Section number and title and related paragraphs, as appropriate.
Drawing number and detail references, as appropriate.

Field dimensions and conditions, as appropriate.

Contractor's suggested solution(s). If Contractor's solution(s) impact the
Contract Time or the Contract Sum, Contractor shall state impact in the RFI.

10. Contractor's signature.

11. Attachments: Include drawings, descriptions, measurements, photos, Product
Data, Shop Drawings, and other information necessary to fully describe items
needing interpretation.

©CONOOARWN =

C. Hard-Copy RFls: (as per Contractor’s format).

1. Identify each page of attachments with the RFI number and sequential page
number.
2. Provide as electronic submission as well.

D. Architect's Action: Architect will review each RFI, determine action required, and return
it. Allow 7 working days for Architect's response for each RFI.

1. Architect's action may include a request for additional information, in which case
Architect's time for response will start again.

2. Architect's action on RFls that may result in a change to the Contract Time or the
Contract Sum may be eligible for Contractor to submit Change Proposal
according to Division 01 Section "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract
Time or the Contract Sum, notify Architect in writing within 10 days of
receipt of the RFI response.

E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI
response to affected parties. Review response and notify Architect within 7 days if
Contractor disagrees with response.

F. RFI Log: Prepare, maintain, and submit a tabular log of RFls organized by the RFI
number. Submit log biweekly.

Project name.

Name and address of Contractor.

Name and address of Architect.

RFI number including RFlIs that were dropped and not submitted.
RFI description.

Date the RFI was submitted.

OB N =

| PROJECT MANAGEMENT AND COORDINATION | 013100 - 4|




Essex County Farmworker Housing Renovation

7. Date Architect's response was received.

8. Identification of related Minor Change in the Work, Construction Change
Directive, and Proposal Request, as appropriate.
9. Identification of related Field Order, Work Change Directive, and Proposal

Request, as appropriate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013300 - MOCK UPS, SHOP DWGS AND SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes administrative and procedural requirements for submitting Shop
Drawings, Product Data, Samples, and other submittals.

B. See Division 01 Section "Construction Progress Documentation" for submitting
schedules and reports, including Contractor's Construction Schedule.

C. See Division 01 Section "Quality Requirements" for submitting test and inspection
reports and for mockup requirements.

D. See Division 01 Section "Closeout Procedures" for submitting warranties.

E. See Division 01 Section "Project Record Documents" for submitting Record Drawings,
Record Specifications, and Record Product Data.

F.  See Division 01 Section "Operation and Maintenance Data" for submitting operation
and maintenance manuals.

G. See Division 01 Section "Demonstration and Training" for submitting videotapes of
demonstration of equipment and training of Owner's personnel.
1.2 DEFINITIONS

A. Action Submittals: Written and graphic information that requires Architect's responsive
action.

B. Informational Submittals: Written information that does not require Architect's

responsive action. Submittals may be rejected for not complying with requirements.
1.3 MOCK UPS

A.  Exterior wall assembly with minimum size of 4’ x 6’. Assembly to include all exterior
components including, but not limited to, brick masonry, concrete masonry units,
insulation and air barrier typical wall detail at sills, jambs and head lintels windows.
Include decorative brick patterns.

B.  Sill and metal window trim assemblies.

C.  Exterior walkway paving and scoring mock up.

D. Architectural concrete with form liners.

[MOCK UPS, SUBMITTAL PROCEDURES & SHOP DRAWINGS 013300 - 1]
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T 0

1.4

Building entry ramps.

Exterior tile.

Bathroom and kitchen tiling.

Finish paint colors for typical apartment.

Typical Kitchen + Typical Bathroom for each Project Cluster (2,3). Mock up will be
executed in situ and become the finished space once accepted. Mock shall include all

floor and wall tile as well as plumbing and lighting fixtures and accessories.

Ornamental metal work (security gates + railings).

REQUIRED SUBMITTALS

See individual Sections for specific submittal requirements. See Mechanical, Plumbing and
Electrical Specification Sections for individual section requirements.

A.

r ©

o z =

SUPPORT OF EXCAVATION, SIGNED AND SEALED BY A LICENSED
STRUCTURAL ENGINEER

CAST IN PLACE CONCRETE
STEEL PAN CONCRETE STAIRS

STEEL STAIRS, INCLUDING STEEL STRUCTURE DRAWINGS, SIGNED AND
SEALED BY A LICENSED STRUCTURAL ENGINEER

ELEVATORS

WINDOWS AND STOREFRONT DOORS

STEEL WINDOW SURROUND HEAD, JAMB AND SILL
TYPICAL FLASHING, CAULKING AND WINDOW SEALING
ROOFING AT TERRACES

BENCHES AT REAR YARDS

FLOOR FINISHES

PAINT

TILE FOR HALLWAY, LOBBY, WALLS AND FLOORS.
TILE FOR KITCHENS AND BATHROOMS

COUNTERTOPS

[MOCK UPS, SUBMITTAL PROCEDURES & SHOP DRAWINGS 013300 - 2]
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P.  RESIDENTIAL KITCHEN MILLWORK INSIDE UNITS, EACH KITCHEN TYPE

1.5 SUBMITTAL PROCEDURES

A. Submit a schedule of all submittals for the project, all trades, organized by trade.
Indicate which will be drawings, which will be samples, which will be certificates or
warrantees.

B. Coordination: Coordinate preparation and processing of submittals with performance
of construction activities.

1.  Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the
Work so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

C. Submittals Schedule: Comply with requirements in Division 01 Section "Construction
Progress Documentation" for list of submittals and time requirements for scheduled
performance of related construction activities.

D. Processing Time: Allow enough time for submittal review, including time for
resubmittals, as follows. Time for review shall commence on Architect's receipt of
submittal. No extension of the Contract Time will be authorized because of failure to
transmit submittals enough in advance of the Work to permit processing, including
resubmittals.

1. Initial Review: Allow 10 working days for initial review of each submittal. Allow
additional time if coordination with subsequent submittals is required. Architect
will advise Contractor when a submittal being processed must be delayed for
coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same
manner as initial submittal.

3. Resubmittal Review: Allow 15 days for review of each resubmittal.

E. Identification: Place a permanent label or title block on each submittal for identification.

—

Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately 6 by 8 inches on label or beside title block to
record Contractor's review and approval markings and action taken by Architect.

3. Include the following information on label for processing and recording action
taken:
a. Project name and Date.
b. Name of Architect.
C. Name of Contractor.
d. Name and address of subcontractor.
e. Name and address of supplier.

[MOCK UPS, SUBMITTAL PROCEDURES & SHOP DRAWINGS 013300 - 3]




Essex County Farmworker Housing Renovation

f. Name of manufacturer.
g. Submittal number or other unique identifier, including revision identifier.

1)  Submittal number shall use Specification Section number followed by
a decimal point and then a sequential number (e.g., 06100.01).
Resubmittals shall include an alphabetic suffix after another decimal
point (e.g., 06100.01.A).

h. Number and title of appropriate Specification Section.
[ Drawing number and detail references, as appropriate.
j- Location(s) where product is to be installed, as appropriate.
k. Other necessary identification.
F.  Deviations: Highlight, encircle, or otherwise specifically identify deviations from the
Contract Documents on submittals.

G. Additional Copies: Unless additional copies are required for final submittal, and unless
Architect observes noncompliance with provisions in the Contract Documents, initial
submittal may serve as final submittal. Provide submittal in electronic format as well.

1. Additional copies submitted for maintenance manuals will not be marked with
action taken and will be returned.

H.  Transmittal: Package each submittal individually and appropriately for transmittal and
handling. Transmit each submittal using a transmittal form. Architect will return
submittals, without review, received from sources other than Contractor. Documents
may be submitted electronically in digital format.

. Resubmittals: Make resubmittals in same form and number of copies as initial

submittal.

1. Note date and content of previous submittal.
Note date and content of revision in label or title block and clearly indicate extent
of revision.

3. Resubmit submittals until they are marked "Furnish as Submitted” or “Furnish as
Corrected”.

J. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors,
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary
for performance of construction activities. Show distribution on transmittal forms.

K. Use for Construction: Use only final submittals with mark indicating "Furnish as
Submitted” or “Furnish as Corrected” taken by Architect.
1.6 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES
A. General: At Contractor's written request, copies of Architect's CAD files will be

provided to Contractor for Contractor's use in connection with Project, subject to the
following conditions:

[MOCK UPS, SUBMITTAL PROCEDURES & SHOP DRAWINGS 013300 - 4]
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1. In accepting and utilizing any drawings or other data on any form of electronic
media generated and provided by the Design Professional(s), the Client
covenants and agrees that all such drawings and data are instruments of service
of the Design Professional(s) who shall be deemed the author of the drawings
and data and shall retain all common law, statutory law, and other rights,
including copyrights. The Client further agrees not to use these drawings and
data, in whole or in part, for any purpose or project other than the project which is
the subject of this Agreement. The Client agrees to waive all claims against the
Design Professional(s) resulting in any way from any unauthorized changes or
reuse of the drawings for any other project by anyone other than the Design
Professional(s). In addition, the Client agrees, to the fullest extent permitted by
law, to indemnify and hold harmless the Design Professional(s) from any
damage, liability, or cost, including reasonable attorneys’ fees arising from any
changes made by anyone other than the Design Professional(s) or from any
reuse of the drawings and data without the prior written consent of the Design
Professional(s). Under no circumstances shall transfer of the drawings and other
instruments of service on electronic media for use by the Client be deemed a
sale by the Design Professional, and the Design Professional makes no
warranties, either express or implied, of merchantability and fitness for any
particular purpose. The machine-readable document user understands that the
automated conversion of information and data from the systems and formats
used by Fulcrum Architecture DPC and David Cunningham Architecture Planning
PLLC and its consultants to alternate system or format cannot be accomplished
without the introduction of inexactitudes, anomalies, and errors.

PART 2 - PRODUCTS

21 ACTION SUBMITTALS

A. General: Prepare and submit Action Submittals required by individual Specification
Sections.

B. Product Data: Collect information into a single submittal for each element of
construction and type of product or equipment.

1. If information must be specially prepared for submittal because standard printed
data are not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are
applicable.

3. Include the following information, as applicable:

Manufacturer's written recommendations.
Manufacturer's product specifications.
Manufacturer's installation instructions.
Manufacturer's catalog cuts.

Wiring diagrams showing factory-installed wiring.
Printed performance curves.

Operational range diagrams.

Compliance with specified referenced standards.

S0 o000
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i. Testing by recognized testing agency.

4, Number of Copies: Submit 3 copies of Product Data, unless otherwise indicated.
Architect will return 2 copies. Mark up and retain one returned copy as a Project
Record Document. Provide submittal in electronic format as well.

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do
not base Shop Drawings on reproductions of the Contract Documents or standard
printed data.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include
the following information, as applicable:

Dimensions.

Identification of products.

Fabrication and installation drawings.

Roughing-in and setting diagrams.

Wiring diagrams showing field-installed wiring, including power, signal, and
control wiring.

Shopwork manufacturing instructions.

Templates and patterns.

Schedules.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship to adjoining construction clearly indicated.

l. Seal and signature of professional engineer if specified.

m.  Wiring Diagrams: Differentiate between manufacturer-installed and field-
installed wiring.

®PQo0To
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2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit
Shop Drawings on sheets at least 11 by 17 inches but no larger than 36 by 48
inches.

3. Number of Copies: Submit two opaque (bond) copies of each submittal.
Architect will return one copy. Drawings may be submitted electronically in digital
format. Provide submittal in electronic format as well.

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of
these characteristics with other elements and for a comparison of these characteristics
between submittal and actual component as delivered and installed. All interior
finishes, including but not limited to those listed on the material schedule on A-900,
shall be submitted. Sample dimensions shall be 12” x 12” minimum.

1. Transmit Samples that contain multiple, related components such as accessories
together in one submittal package.

2. Identification: Attach label on unexposed side of Samples that includes the
following:

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of appropriate Specification Section.

apow
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3. Disposition: Maintain sets of approved Samples at Project site, available for
quality-control comparisons throughout the course of construction activity.
Sample sets may be used to determine final acceptance of construction
associated with each set.

4.  Samples for Initial Selection: Submit manufacturer's color charts consisting of
units or sections of units showing the full range of colors, textures, and patterns
available.

a. Number of Samples: Submit 2 full sets of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Architect will return submittal with options
selected.

5.  Samples for Verification: Submit full-size units or Samples of size indicated,
prepared from same material to be used for the Work, cured and finished in
manner specified, and physically identical with material or product proposed for
use, and that show full range of color and texture variations expected. Samples
include, but are not limited to, the following: partial sections of manufactured or
fabricated components; small cuts or containers of materials; complete units of
repetitively used materials; swatches showing color, texture, and pattern; color
range sets; and components used for independent testing and inspection.

a. Number of Samples: Submit 3 sets of Samples. Architect will retain 2
Sample sets; remainder will be returned. Mark up and retain one returned
Sample set as a Project Record Sample.

E. Product Schedule or List: As required in individual Specification Sections, prepare a
written summary indicating types of products required for the Work and their intended
location.

1. Number of Copies: Submit 3 copies of product schedule or list, unless otherwise
indicated.  Architect will return 2 copies. Schedule may be submitted
electronically in digital format. Provide submittal in electronic format as well.

F.  Submittals Schedule: Comply with requirements specified in Division 01 Section
"Construction Progress Documentation."

G. Subcontract List: Prepare a written summary identifying individuals or firms proposed
for each portion of the Work, including those who are to furnish products or equipment
fabricated to a special design.

1. Number of Copies: Submit 3 copies of subcontractor list, unless otherwise
indicated. Architect will return 2 copies. List may be submitted electronically in
digital format. Provide submittal in electronic format as well.

2.2 INFORMATIONAL SUBMITTALS

A. General: Prepare and submit Informational Submittals required by other Specification
Sections.
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1. Number of Copies: Submit 2 copies of each submittal, unless otherwise
indicated. Architect will not return copies. Provide submittal in electronic format
as well.

2. Certificates and Certifications: Provide a notarized statement that includes
signature of entity responsible for preparing certification. Certificates and
certifications shall be signed by an officer or other individual authorized to sign
documents on behalf of that entity.

3. Test and Inspection Reports: Comply with requirements specified in Division 01
Section "Quality Requirements."

B. Coordination Drawings: Comply with requirements specified in Division 01 Section
"Project Management and Coordination."

C. Contractor's Construction Schedule: Comply with requirements specified in Division 01
Section "Construction Progress Documentation.”

D. AQualification Data: Prepare written information that demonstrates capabilities and
experience of firm or person. Include lists of completed projects with project names
and addresses, names and addresses of architects and owners, and other information
specified.

E. Welding Certificates: Prepare written certification that welding procedures and
personnel comply with requirements in the Contract Documents. Submit record of
Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on
AWS forms. Include names of firms and personnel certified.

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead
certifying that Installer complies with requirements in the Contract Documents and,
where required, is authorized by manufacturer for this specific Project.

G. Manufacturer Certificates: Prepare written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

H. Product Certificates: Prepare written statements on manufacturer's letterhead
certifying that product complies with requirements in the Contract Documents.

. Material Certificates: Prepare written statements on manufacturer's letterhead
certifying that material complies with requirements in the Contract Documents.

J. Material Test Reports: Prepare reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for
compliance with requirements in the Contract Documents.

K. Product Test Reports: Prepare written reports indicating current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.
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L. Research/Evaluation Reports:  Prepare written evidence, from a model code
organization acceptable to authorities having jurisdiction, that product complies with
building code in effect for Project.

M.  Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

N.  Compatibility Test Reports: Prepare reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for primers
and substrate preparation needed for adhesion.

O. Field Test Reports: Prepare reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of field tests performed
either during installation of product or after product is installed in its final location, for
compliance with requirements in the Contract Documents.

P. Maintenance Data: Prepare written and graphic instructions and procedures for
operation and normal maintenance of products and equipment. Comply with
requirements specified in Division 01 Section "Operation and Maintenance Data."

Q. Design Data: Prepare written and graphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and
calculations. Include list of assumptions and other performance and design criteria and
a summary of loads. Include load diagrams if applicable. Provide name and version of
software, if any, used for calculations. Include page numbers.

R.  Manufacturer's Instructions: Prepare written or published information that documents
manufacturer's recommendations, guidelines, and procedures for installing or operating
a product or equipment. Include name of product and name, address, and telephone
number of manufacturer.

S. Manufacturer's Field Reports: Prepare written information documenting factory-
authorized service representative's tests and inspections. Include the following, as

applicable:
1. Statement on condition of substrates and their acceptability for installation of
product.

2. Summary of installation procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

3. Results of operational and other tests and a statement of whether observed
performance complies with requirements.

T. Insurance Certificates and Bonds: Prepare written information indicating current status
of insurance or bonding coverage. Include name of entity covered by insurance or
bond, limits of coverage, amounts of deductibles, if any, and term of the coverage.

U. Material Safety Data Sheets (MSDSs): Submit information directly to Owner; do not
submit to Architect.
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23 DELEGATED DESIGN

A. Performance and Design Criteria: Where professional design services or certifications
by a design professional are specifically required of Contractor by the Contract
Documents, provide products and systems complying with specific performance and
design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required,
submit a written request for additional information to Architect.

B. Delegated-Design Submittal: In addition to Shop Drawings, Product Data, and other
required submittals, submit 3 copies of a statement, signed and sealed by the
responsible design professional, for each product and system specifically assigned to
Contractor to be designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria
in the Contract Documents. Include list of codes, loads, and other factors used in
performing these services.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and
for compliance with the Contract Documents. Note corrections and field dimensions.
Mark with approval stamp before submitting to Architect.

B. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include
Project name and location, submittal number, Specification Section title and number,
name of reviewer, date of Contractor's approval, and statement certifying that submittal
has been reviewed, checked, and approved for compliance with the Contract
Documents.

3.2 ARCHITECT'S ACTION

A.  General: Architect will not review submittals that do not bear Contractor's approval
stamp and will return them without action.

B. Action Submittals: Architect will review each submittal, make marks to indicate
corrections or modifications required, and return it. Architect will stamp each submittal
with an action stamp and will mark stamp appropriately to indicate action taken, as
follows:

Furnish as submitted no exceptions taken.

Furnish as corrected submit record drawing.

Revise and resubmit.

Rejected.

As per engineer.

abrwN=
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C. Informational Submittals: Architect will review each submittal and will not return it, or
will return it if it does not comply with requirements. Architect will forward each
submittal to appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be
returned without review.

E. Submittals not required by the Contract Documents may not be reviewed and may be
discarded.

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes administrative and procedural requirements for quality assurance
and quality control.

B. Testing and inspecting services are required to verify compliance with requirements
specified or indicated. These services do not relieve Contractor of responsibility for
compliance with the Contract Document requirements.

1. Specified tests, inspections, and related actions do not limit Contractor's other
quality-assurance and -control procedures that facilitate compliance with the
Contract Document requirements.

2. Requirements for Contractor to provide quality-assurance and -control services
required by Architect, Owner, or authorities having jurisdiction are not limited by
provisions of this Section.

C. See all Division Sections for specific test and inspection requirements.

1.2 DEFINITIONS

A. Quality-Assurance Services: Activities, actions, and procedures performed before and
during execution of the Work to guard against defects and deficiencies and
substantiate that proposed construction will comply with requirements.

B. Quality-Control Services: Tests, inspections, procedures, and related actions during
and after execution of the Work to evaluate that actual products incorporated into the
Work and completed construction comply with requirements. Services do not include
contract enforcement activities performed by Architect.

C. Mockups: Full-size, physical assemblies that are constructed on-site. Mockups are
used to verify selections made under sample submittals, to demonstrate aesthetic
effects and, where indicated, qualities of materials and execution, and to review
construction, coordination, testing, or operation; they are not Samples. Approved
mockups establish the standard by which the Work will be judged.

D. Laboratory Mockups: Full-size, physical assemblies that are constructed at testing
facility to verify performance characteristics.

E. Preconstruction Testing: Tests and inspections that are performed specifically for the
Project before products and materials are incorporated into the Work to verify
performance or compliance with specified criteria.

F. Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or
a testing agency qualified to conduct product testing and acceptable to authorities
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having jurisdiction, to establish product performance and compliance with industry
standards.

G. Source Quality-Control Testing: Tests and inspections that are performed at the
source, i.e., plant, mill, factory, or shop.

H.  Field Quality-Control Testing: Tests and inspections that are performed on-site for
installation of the Work and for completed Work.

l. Testing Agency: An entity engaged to perform specific tests, inspections, or both.
Testing laboratory shall mean the same as testing agency.

J. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction
operation, including installation, erection, application, and similar operations.

1. Using a term such as "carpentry" does not imply that certain construction
activities must be performed by accredited or unionized individuals of a
corresponding generic name, such as "carpenter." It also does not imply that
requirements specified apply exclusively to tradespeople of the corresponding
generic name.

K.  Experienced: When used with an entity, "experienced" means having successfully
completed a minimum of 5 previous projects similar in size and scope to this Project;
being familiar with special requirements indicated; and having complied with
requirements of authorities having jurisdiction.

1.3 CONFLICTING REQUIREMENTS

A. General: If compliance with two or more standards is specified and the standards
establish different or conflicting requirements for minimum quantities or quality levels,
comply with the most stringent requirement. Refer uncertainties and requirements that
are different, but apparently equal, to Architect for a decision before proceeding.

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified
shall be the minimum provided or performed. The actual installation may comply
exactly with the minimum quantity or quality specified, or it may exceed the minimum
within reasonable limits. To comply with these requirements, indicated numeric values
are minimum or maximum, as appropriate, for the context of requirements. Refer
uncertainties to Architect for a decision before proceeding.

1.4 SUBMITTALS
A. Qualification Data: For testing agencies specified in "Quality Assurance" Article to
demonstrate their capabilities and experience. Include proof of qualifications in the
form of a recent report on the inspection of the testing agency by a recognized

authority.

B. Reports: Prepare and submit certified written reports that include the following:
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Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

0. Record of temperature and weather conditions at time of sample taking and
testing and inspecting.

11.  Comments or professional opinion on whether tested or inspected Work complies

with the Contract Document requirements.
12.  Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

2OCONOORWOWN =

C. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits,
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices,
receipts for fee payments, judgments, correspondence, records, and similar
documents, established for compliance with standards and regulations bearing on
performance of the Work.

1.5 QUALITY ASSURANCE

A.  General: Qualifications paragraphs in this Article establish the minimum qualification
levels required; individual Specification Sections specify additional requirements.

B. Installer Qualifications: A firm or individual experienced in installing, erecting, or
assembling work similar in material, design, and extent to that indicated for this Project,
whose work has resulted in construction with a record of successful in-service
performance.

C. Manufacturer Qualifications: A firm experienced in manufacturing products or systems
similar to those indicated for this Project and with a record of successful in-service
performance, as well as sufficient production capacity to produce required units.

D. Fabricator Qualifications: A firm experienced in producing products similar to those
indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified
to practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those
performed for installations of the system, assembly, or product that are similar to those
indicated for this Project in material, design, and extent.

F. Specialists: Certain sections of the Specifications require that specific construction
activities shall be performed by entities who are recognized experts in those
operations. Specialists shall satisfy qualification requirements indicated and shall be
engaged for the activities indicated.
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1. Requirement for specialists shall not supersede building codes and regulations
governing the Work.

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with
the experience and capability to conduct testing and inspecting indicated, as
documented according to ASTM E 548; and with additional qualifications specified in
individual Sections; and where required by authorities having jurisdiction, that is
acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary
Laboratory Accreditation Program.

H.  Factory-Authorized Service Representative Qualifications: An  authorized
representative of manufacturer who is trained and approved by manufacturer to inspect
installation of manufacturer's products that are similar in material, design, and extent to
those indicated for this Project.

. Mockups: Before installing portions of the Work requiring mockups, build mockups for
each form of construction and finish required to comply with the following requirements,
using materials indicated for the completed Work:

1. Build mockups in location and of size indicated or, if not indicated, as directed by
Architect.

2. Notify Architect 7 days in advance of dates and times when mockups will be
constructed.

3. Demonstrate the proposed range of aesthetic effects and workmanship.

4. Obtain Architect's approval of mockups before starting work, fabrication, or
construction.

5. Maintain mockups during construction in an undisturbed condition as a standard
for judging the completed Work.

6. Demolish and remove mockups when directed, unless otherwise indicated.

J. Laboratory Mockups: Comply with requirements of preconstruction testing and those
specified in individual Sections in all Divisions.

1.6 QUALITY CONTROL

A. Owner Responsibilities: Where quality-control services are indicated as Owner's
responsibility, Owner will engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of
testing agencies engaged and a description of types of testing and inspecting
they are engaged to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated
by work that failed to comply with the Contract Documents will be charged to
Contractor, and the Contract Sum will be adjusted by Change Order.

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.
Unless otherwise indicated, provide quality-control services specified and those
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required by authorities having jurisdiction. Perform quality-control services required of
Contractor by authorities having jurisdiction, whether specified or not.

1. Where services are indicated as Contractor's responsibility, engage a qualified
testing agency to perform these quality-control services.

a. Contractor shall not employ same entity engaged by Owner, unless agreed
to in writing by Owner.

2. Notify testing agencies at least 24 hours in advance of time when Work that
requires testing or inspecting will be performed.

3.  Where quality-control services are indicated as Contractor's responsibility, submit
a certified written report, in duplicate, of each quality-control service.

4. Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

5.  Submit additional copies of each written report directly to authorities having
jurisdiction, when they so direct.

C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation,
including service connections. Report results in writing as specified in Division 01
Section "Submittal Procedures."

D. Retesting/Reinspecting: Regardless of whether original tests or inspections were
Contractor's responsibility, provide quality-control services, including retesting and
reinspecting, for construction that replaced Work that failed to comply with the Contract
Documents.

E. Testing Agency Responsibilities: Cooperate with Architect and Contractor in
performance of duties. Provide qualified personnel to perform required tests and
inspections.

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed
in the Work during performance of its services.

2. Determine the location from which test samples will be taken and in which in-situ
tests are conducted.

3. Conduct and interpret tests and inspections and state in each report whether
tested and inspected work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or
approve or accept any portion of the Work.

6. Do not perform any duties of Contractor.

F.  Associated Services: Cooperate with agencies performing required tests, inspections,
and similar quality-control services, and provide reasonable auxiliary services as
requested. Notify agency sufficiently in advance of operations to permit assignment of
personnel. Provide the following:

1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
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3. Adequate quantities of representative samples of materials that require testing

and inspecting. Assist agency in obtaining samples.

Facilities for storage and field curing of test samples.

Delivery of samples to testing agencies.

Preliminary design mix proposed for use for material mixes that require control by

testing agency.

7. Security and protection for samples and for testing and inspecting equipment at
Project site.

o0k

G. Coordination: Coordinate sequence of activities to accommodate required quality-
assurance and -control services with a minimum of delay and to avoid necessity of
removing and replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014000
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1 DEFINITIONS
A. General: Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved": When used to convey Architect's action on Contractor's submittals,
applications, and requests, "approved" is limited to Architect's duties and
responsibilities as stated in the Conditions of the Contract.

C. '"Directed": A command or instruction by Architect. Other terms including "requested,"
"authorized," "selected," "approved," "required," and "permitted" have the same
meaning as "directed."

D. "Indicated": Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents. Other terms including
"shown," "noted," "scheduled," and "specified" have the same meaning as "indicated."

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities
having jurisdiction, and rules, conventions, and agreements within the construction
industry that control performance of the Work.

F.  "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking,
assembly, installation, and similar operations.

G. "Install": Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing,
curing, protecting, cleaning, and similar operations.

H.  "Provide": Furnish and install, complete and ready for the intended use.

l. "Project Site": Space available for performing construction activities. The extent of
Project site is shown on Drawings and may or may not be identical with the description
of the land on which Project is to be built.

1.2 INDUSTRY STANDARDS

A. Applicability of Standards: Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and
effect as if bound or copied directly into the Contract Documents to the extent
referenced. Such standards are made a part of the Contract Documents by reference.

B. Publication Dates: Comply with standards in effect as of date of the Contract
Documents, unless otherwise indicated.
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C. Copies of Standards: Each entity engaged in construction on Project should be
familiar with industry standards applicable to its construction activity. Copies of
applicable standards are not bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction
activity, obtain copies directly from publication source.

D. Abbreviations and Acronyms for Standards and Regulations: Where abbreviations and
acronyms are used in Specifications or other Contract Documents, they shall mean the
recognized name of the standards and regulations in the following list.

ADAAG  Americans with Disabilities Act (ADA)
Architectural Barriers Act (ABA)

CFR Code of Federal Regulations

CRD Handbook for Concrete and Cement
FED-STD Federal Standard (See FS)

FS Federal Specification

FTMS Federal Test Method Standard (See FS)
ICC-ES ICC Evaluation Service, Inc.

NES National Evaluation Service (See ICC-ES)

UFAS Uniform Federal Accessibility Standards
1.3 ABBREVIATIONS AND ACRONYMS
A. Industry Organizations: Where abbreviations and acronyms are used in Specifications
or other Contract Documents, they shall mean the recognized name of the entities

indicated in Gale Research's "Encyclopedia of Associations" or in Columbia Books'
"National Trade & Professional Associations of the U.S."

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014200
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and
security and protection facilities.

B. See all Division Sections for temporary heat, ventilation, and humidity requirements for
products in those Sections.

C. See Section "Dewatering" for disposal of ground water at Project site.

1.2 DEFINITIONS

A. Permanent Enclosure: As determined by Architect, permanent or temporary roofing is
complete, insulated, and weathertight; exterior walls are insulated and weathertight;
and all openings are closed with permanent construction or substantial temporary
closures.

1.3 USE CHARGES

A. General: Cost or use charges for temporary facilities shall be included in the Contract
Sum. Allow other entities to use temporary services and facilities without cost,
including, but not limited to, Owner, Architect, testing agencies, and authorities having
jurisdiction.

B. Water Service: Water from Owner's existing water system is available for use without
metering and without payment of use charges. Provide connections and extensions of
services as required for construction operations.

C. Electric Power Service: Electric power from Owner's existing system is available for
use without metering and without payment of use charges. Provide connections and
extensions of services as required for construction operations.

1.4 SUBMITTALS

A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas

for construction personnel.

1.5 QUALITY ASSURANCE

A.  Electric Service: Comply with NECA, NEMA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.
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1.6

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect
each temporary utility before use. Obtain required certifications and permits.

PROJECT CONDITIONS

Temporary Use of Permanent Facilities: Installer of each permanent service shall
assume responsibility for operation, maintenance, and protection of each permanent
service during its use as a construction facility before Owner's acceptance, regardless
of previously assigned responsibilities.

PART 2 - PRODUCTS

21

2.2

2.3

MATERIALS

Pavement: Comply with Section "Asphalt Paving.", Section "Concrete Paving.", and
pavement Sections.

Chain-Link Fencing: Minimum 2-inch , 0.148-inch- thick, galvanized steel, chain-link
fabric fencing.

Wood Enclosure Fence: Plywood, 8 feet high, framed with four 2-by-4-inch rails, with
preservative-treated wood posts spaced not more than 8 feet apart.

Gypsum Board: Minimum 1/2 inch thick by 48 inches wide by maximum available
lengths; regular-type panels with tapered edges. Comply with ASTM C 36/C 36M.

Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock
wool; with maximum flame-spread and smoke-developed indexes of 25 and 50,
respectively.

TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes,
temperature controls, and foundations adequate for normal loading.

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to
accommodate materials and equipment for construction operations.
EQUIPMENT

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required
by locations and classes of fire exposures.

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide
vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space
thermostatic control.
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1. Heating Units: Listed and labeled for type of fuel being consumed, by a testing
agency acceptable to authorities having jurisdiction, and marked for intended
use.

PART 3 - EXECUTION

3.1

A

3.2

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum
interference with performance of the Work. Relocate and modify facilities as required
by progress of the Work.

Provide each facility ready for use when needed to avoid delay. Do not remove until
facilities are no longer needed or are replaced by authorized use of completed
permanent facilities.

TEMPORARY UTILITY INSTALLATION
General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service
can be interrupted, if necessary, to make connections for temporary services.

Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

1. Connect temporary sewers to municipal system as directed by authorities having
jurisdiction.

Water Service: Install water service and distribution piping in sizes and pressures
adequate for construction.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use
of construction personnel. Comply with authorities having jurisdiction for type, number,
location, operation, and maintenance of fixtures and facilities.

Heating and Cooling: Provide temporary heating and cooling required by construction
activities for curing or drying of completed installations or for protecting installed
construction from adverse effects of low temperatures or high humidity. Select
equipment that will not have a harmful effect on completed installations or elements
being installed.

Ventilation and Humidity Control: Provide temporary ventilation required by
construction activities for curing or drying of completed installations or for protecting
installed construction from adverse effects of high humidity. Select equipment that will
not have a harmful effect on completed installations or elements being installed.
Coordinate ventilation requirements to produce ambient condition required and
minimize energy consumption.
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G.

3.3

Electric Power Service: Provide electric power service and distribution system of
sufficient size, capacity, and power characteristics required for construction operations.

1. Install electric power service, unless otherwise indicated.

Lighting: Provide temporary lighting with local switching that provides adequate
ilumination for construction operations, observations, inspections, and traffic
conditions.

1. Install and operate temporary lighting that fulfills security and protection
requirements without operating entire system.

SUPPORT FACILITIES INSTALLATION
General: Comply with the following:

1. Provide incombustible construction for offices, shops, and sheds located within
construction area or within 30 feet of building lines. Comply with NFPA 241.

2. Maintain support facilities until near Substantial Completion. Remove before
Substantial Completion. Personnel remaining after Substantial Completion will
be permitted to use permanent facilities, under conditions acceptable to Owner.

Temporary Roads and Paved Areas: Construct and maintain temporary roads and
paved areas adequate for construction operations. Locate temporary roads and paved
areas as indicated on Drawings.

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply
treatment as required to minimize dust.

Traffic Controls: Comply with requirements of authorities having jurisdiction.
1. Protect existing site improvements to remain including curbs, pavement, and
utilities.

2. Maintain access for fire-fighting equipment and access to fire hydrants.

Dewatering Facilities and Drains: Comply with requirements of authorities having
jurisdiction. Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties nor endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

Project Identification and Temporary Signs: Provide Project identification and other
signs. Install signs where indicated to inform public and individuals seeking entrance
to Project. Unauthorized signs are not permitted.

1. Provide temporary, directional signs for construction personnel and visitors.
2. Maintain and touchup signs so they are legible at all times.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to
handle waste from construction operations. Comply with requirements of authorities
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3.4

having jurisdiction. Comply with Division 01 Section "Execution" for progress cleaning
requirements.

Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

1. Truck cranes and similar devices used for hoisting materials are considered
"tools and equipment" and not temporary facilities.

Temporary Use of Permanent Stairs: Cover finished, permanent stairs with protective
covering of plywood or similar material so finishes will be undamaged at time of
acceptance.

SECURITY AND PROTECTION FACILITIES INSTALLATION

Environmental Protection: Provide protection, operate temporary facilities, and
conduct construction in ways and by methods that comply with environmental
regulations and that minimize possible air, waterway, and subsoil contamination or
pollution or other undesirable effects.

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil
erosion and discharge of soil-bearing water runoff and airborne dust to adjacent
properties and walkways, according to requirements of authorities having jurisdiction.

Stormwater Control: Comply with authorities having jurisdiction. Provide barriers in
and around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.

Tree and Plant Protection: Install temporary fencing located as indicated or outside the
drip line of trees to protect vegetation from damage from construction operations.
Protect tree root systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize
attraction and harboring of rodents, roaches, and other pests and to perform
extermination and control procedures at regular intervals so Project will be free of pests
and their residues at Substantial Completion. Obtain extended warranty for Owner.
Perform control operations lawfully, using environmentally safe materials.

Site Enclosure Fence: Before construction operations begin, furnish and install site
enclosure fence in a manner that will prevent people and animals from easily entering
site except by entrance gates.

1. Extent of Fence: As indicated on Drawings.
2. Maintain security by limiting number of keys and restricting distribution to
authorized personnel. Provide Owner with one set of keys.

Security Enclosure and Lockup: Install substantial temporary enclosure around
partially completed areas of construction. Provide lockable entrances to prevent
unauthorized entrance, vandalism, theft, and similar violations of security.
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3.5

Barricades, Warning Signs, and Lights: Comply with requirements of authorities
having jurisdiction for erecting structurally adequate barricades, including warning
signs and lighting.

Temporary Enclosures: Provide temporary enclosures for protection of construction, in
progress and completed, from exposure, foul weather, other construction operations,
and similar activities. Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete,
insulate temporary enclosures.

Temporary Partitions:

1. Construct dustproof partitions with gypsum wallboard with joints taped on
occupied side, and fire-retardant plywood on construction operations side.

2. Insulate partitions to provide noise protection to occupied areas.
3. Seal joints and perimeter. Equip partitions with dustproof doors and security
locks.

4. Protect air-handling equipment.
5. Weather strip openings.
6 Provide walk-off mats at each entrance through temporary partition.

Temporary Fire Protection: Install and maintain temporary fire-protection facilities of
types needed to protect against reasonably predictable and controllable fire losses.
Comply with NFPA 241.

1. Prohibit smoking in construction areas.

Supervise welding operations, combustion-type temporary heating units, and
similar sources of fire ignition according to requirements of authorities having
jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for
personnel at Project site. Review needs with local fire department and establish
procedures to be followed. Instruct personnel in methods and procedures. Post
warnings and information.

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a
warning sign stating that hoses are for fire-protection purposes only and are not
to be removed. Match hose size with outlet size and equip with suitable nozzles.

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste
and abuse, limit availability of temporary facilities to essential and intended uses.

Maintenance: Maintain facilities in good operating condition until removal.
1. Maintain operation of temporary enclosures, heating, cooling, humidity control,

ventilation, and similar facilities on a 24-hour basis where required to achieve
indicated results and to avoid possibility of damage.
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C. Temporary Facility Changeover: Do not change over from using temporary security
and protection facilities to permanent facilities until Substantial Completion.

D. Termination and Removal: Remove each temporary facility when need for its service
has ended, when it has been replaced by authorized use of a permanent facility, or no
later than Substantial Completion. Complete or, if necessary, restore permanent
construction that may have been delayed because of interference with temporary
facility. Repair damaged Work, clean exposed surfaces, and replace construction that
cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of
Contractor. Owner reserves right to take possession of Project identification
signs.

2. At Substantial Completion, clean and renovate permanent facilities used during
construction period. Comply with final cleaning requirements specified in
Division 01 Section "Closeout Procedures."

END OF SECTION 015000

TEMPORARY FACILITIES AND CONTROLS 015000 - 7



Essex County Farmworker Housing Renovation

SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements for selection of
products for use in Project; product delivery, storage, and handling; manufacturers'
standard warranties on products; special warranties; product substitutions; and
comparable products.

B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract
closeout.

C. See all Division Sections for specific requirements for warranties on products and
installations specified to be warranted.

1.2 DEFINITIONS

A. Products: Items purchased for incorporating into the Work, whether purchased for
Project or taken from previously purchased stock. The term "product" includes the
terms "material," "equipment," "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including
make or model number or other designation shown or listed in manufacturer's
published product literature that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another
project or facility. Products salvaged or recycled from other projects are not
considered new products.

3. Comparable Product: Product that is demonstrated and approved through
submittal process, or where indicated as a product substitution, to have the
indicated qualities related to type, function, dimension, in-service performance,
physical properties, appearance, and other characteristics that equal or exceed
those of specified product.

B.  Substitutions: Changes in products, materials, equipment, and methods of
construction from those required by the Contract Documents and proposed by
Contractor.

1.3 SUBMITTALS

A.  Substitution Requests: Submit three copies of each request for consideration. Identify
product or fabrication or installation method to be replaced. Include Specification
Section number and title and Drawing numbers and titles. Submit electronic copy as
well.
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1. Documentation: Show compliance with requirements for substitutions and the
following, as applicable:

a. Coordination information, including a list of changes or modifications
needed to other parts of the Work and to construction performed by Owner
and separate contractors that will be necessary to accommodate proposed
substitution.

b. Product Data, including drawings and descriptions of products and
fabrication and installation procedures.

C. Samples, where applicable or requested.

2. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within 7 days of receipt of a request for substitution.
Architect will notify Contractor of acceptance or rejection of proposed substitution
within 15 days of receipt of request, or 7 days of receipt of additional information
or documentation, whichever is later.

B. Comparable Product Requests: Submit three copies of each request for consideration.
Identify product or fabrication or installation method to be replaced. Include
Specification Section number and title and Drawing numbers and titles.

1. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within one week of receipt of a comparable product
request. Architect will notify Contractor of approval or rejection of proposed
comparable product request within 15 days of receipt of request, or 7 days of
receipt of additional information or documentation, whichever is later.

1.4 QUALITY ASSURANCE
A.  Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, product selected shall be compatible with products
previously selected, even if previously selected products were also options.
1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, and handle products using means and methods that will prevent

damage, deterioration, and loss, including theft. Comply with manufacturer's written
instructions.

B. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of
units.

2. Store materials in a manner that will not endanger Project structure.

3. Store products that are subject to damage by the elements, under cover in a
weathertight enclosure above ground, with ventilation adequate to prevent
condensation.

4. Store cementitious products and materials on elevated platforms.
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5.  Store foam plastic from exposure to sunlight, except to extent necessary for
period of installation and concealment.

6. Comply with product manufacturer's written instructions for temperature,
humidity, ventilation, and weather-protection requirements for storage.

7. Protect stored products from damage and liquids from freezing.

1.6 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with,
other warranties required by the Contract Documents. Manufacturer's disclaimers and
limitations on product warranties do not relieve Contractor of obligations under
requirements of the Contract Documents.

1. Manufacturer's Warranty: Preprinted written warranty published by individual
manufacturer for a particular product and specifically endorsed by manufacturer
to Owner.

2. Special Warranty: Written warranty required by or incorporated into the Contract
Documents, either to extend time limit provided by manufacturer's warranty or to
provide more rights for Owner.

B.  Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution. Submit a draft for approval before final execution.

1. Manufacturer's Standard Form: Modified to include Project-specific information
and properly executed.

C. Submittal Time: Comply with requirements in Division 01 Section "Closeout
Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A.  General Product Requirements: Provide products that comply with the Contract
Documents, that are undamaged and, unless otherwise indicated, that are new at time
of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other
items needed for a complete installation and indicated use and effect.

2. Standard Products: If available, and unless custom products or nonstandard
options are specified, provide standard products of types that have been
produced and used successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in
conflict with requirements of the Contract Documents.

4. Where products are accompanied by the term "as per Architect", Architect will
make selection.

5. Where products are accompanied by the term "match sample," sample to be
matched is Architect's.
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6. Descriptive, performance, and reference standard requirements in the
Specifications establish "salient characteristics" of products.

B. Product Selection Procedures:

1. Visual Selection Specification: Where Specifications include the phrase "as
selected from manufacturer's colors, patterns, textures" or a similar phrase,
select a product that complies with other specified requirements.

a. Standard Range: Where Specifications include the phrase "standard range
of colors, patterns, textures" or similar phrase, Architect will select color,
pattern, density, or texture from manufacturer's product line that does not
include premium items.

2.2 PRODUCT SUBSTITUTIONS

A. Conditions: Architect will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Architect
will return requests without action, except to record noncompliance with these
requirements:

1. Requested substitution offers Owner a substantial advantage in cost, time,
energy conservation, or other considerations, after deducting additional
responsibilities Owner must assume. Owner's additional responsibilities may
include compensation to Architect for redesign and evaluation services,
increased cost of other construction by Owner, and similar considerations.

2. Requested substitution does not require extensive revisions to the Contract
Documents.

3. Requested substitution is consistent with the Contract Documents and will
produce indicated results.

4. Substitution request is fully documented and properly submitted.

5. Requested substitution will not adversely affect Contractor's Construction
Schedule.

6. Requested substitution has received necessary approvals of authorities having
jurisdiction.

7. Requested substitution is compatible with other portions of the Work.

8. Requested substitution has been coordinated with other portions of the Work.

9. Requested substitution provides specified warranty.

2.3 COMPARABLE PRODUCTS

A. Conditions: Architect will consider Contractor's request for comparable product when
the following conditions are satisfied. If the following conditions are not satisfied,
Architect will return requests without action, except to record noncompliance with these
requirements:

1. Evidence that the proposed product does not require extensive revisions to the
Contract Documents, that it is consistent with the Contract Documents and will
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produce the indicated results, and that it is compatible with other portions of the
Work.

2. Detailed comparison of significant qualities of proposed product with those
named in the Specifications. Significant qualities include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

3. Evidence that proposed product provides specified warranty.

4. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT + DISPOSAL
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

B. Related Sections: 018113 SUSTAINABLE DESIGN REQUIREMENTS

1.2 SUMMARY

A. The inevitable waste that is generated throughout the project shall be reused,
salvaged, or recycled. Waste disposal in landfills shall be minimized.

B. DIVERSION REQUIREMENTS. A minimum of 75% of total project non-
hazardous demolition and construction waste (by weight) shall be diverted from
landfill. The following waste categories are likely candidates to be included in
the diversion for this project:

Land clearing debris, rock and dirt

Concrete

Bricks

Concrete masonry units (CMU)

Asphalt

Metals (e.g. banding, stud trim, ductwork, piping, rebar, roofing, other

trim, steel, iron, galvanized, stainless steel, aluminum, copper, zinc,

brass, bronze)

7. Cardboard, packaging

8. Reuse items indicated on the Drawings and/or elsewhere in the

Specification

9. Clean dimensional wood

10. Asphalt for roofing

11. Drywall

12. Carpet and pad

13. Ceiling tiles

14. Glass

ok wh =~

1.1 DEFINITIONS

A. Clean: Untreated and unpainted; not contaminated with oils, solvents, caulk or
the like.

B. Construction and Demolition Waste: Solid wastes typically including building
materials, packaging, trash debris and rubble resulting from construction,
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remodeling repair and demolition operations. Hazardous materials are not
included.

C. Diversion from Landfill: To remove, or have removed, from the site for
recycling, reuse or salvage, material that might otherwise be sent to a landfill.
Diversion from Landfill does not include using the material as alternative daily
cover at a landfill site, nor does it include burning, incinerating or thermally
destroying waste.

D. Recyclable: The ability of a product or material to be recovered at the end of
its life cycle and remanufactured into a new product.

E. Recycle (recycling): To sort, separate, process, treat or reconstitute solid

waste and other discarded materials for the purpose of redirecting such

materials into the manufacture of useful products. Recycling does not include
burning, incinerating or thermally destroying waste.

Return: To give back reusable items or unused products to vendors.

Reuse: To reuse excess or discarded construction material in some manner

on the Project site.

Salvage: To remove a waste material from the Project site for resale or reuse.

Waste: Extra material or material that has reached the end of its useful life in

its intended use. Waste includes salvageable, returnable, recyclable and

reusable material.

J. Waste Management Plan: A project-related plan for the collection,
transportation and disposal of waste generated at the construction site. The
purpose of the plan is to ultimately reduce the amount of material becoming
landfill.

@m
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION
3.1 WASTE MANAGEMENT PLAN EXECUTION

A. The Contractor for General Construction Work shall be responsible for the
provision of containers and the removal of all waste, non-returned surplus
materials, and rubbish from the site. The Contractor for General Construction
Work shall oversee and document the results of waste diversion.

B. Record Waste Management Progress Reports: Submit legible copies of weight
tickets and receipts from all waste haulers on a monthly basis or as they are
received; whichever is more frequent. These receipts shall show the
breakdown of materials received and overall percentage of recyclable content
based upon that particular load.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

1.
2.
3.

Inspection procedures.
Warranties.
Final cleaning.

B. See Division 01 Section "Project Record Documents" for submitting Record Drawings,
Record Specifications, and Record Product Data.

1.2 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for determining date of
Substantial Completion, complete the following. List items below that are incomplete in
request.

1.

2.
3.

11.
12.

13.

Prepare a list of items to be completed and corrected (punch list), the value of
items on the list, and reasons why the Work is not complete.

Advise Owner of pending insurance changeover requirements.

Submit specific warranties, workmanship bonds, maintenance service
agreements, final certifications, and similar documents.

Obtain and submit releases permitting Owner unrestricted use of the Work and
access to services and utilities. Include occupancy permits, operating
certificates, and similar releases.

Prepare and submit Project Record Documents, operation and maintenance
manuals, Final Completion construction photographs, damage or settlement
surveys, property surveys, and similar final record information.

Deliver tools, spare parts, extra materials, and similar items to location
designated by Owner. Label with manufacturer's name and model number
where applicable.

Make final changeover of permanent locks and deliver keys to Owner. Advise
Owner's personnel of changeover in security provisions.

Complete startup testing of systems.

Submit test/adjust/balance records.

Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

Advise Owner of changeover in heat and other utilities.

Submit changeover information related to Owner's occupancy, use, operation,
and maintenance.

Complete final cleaning requirements, including touchup painting.
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14. Touch up and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

B. Inspection: Submit a written request for inspection for Substantial Completion. On
receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion
after inspection or will notify Contractor of items, either on Contractor's list or additional
items identified by Architect, that must be completed or corrected before certificate will

be issued.
1. Results of completed inspection will form the basis of requirements for Final
Completion.

1.3 FINAL COMPLETION

A. Preliminary Procedures: Before requesting final inspection for determining date of
Final Completion, complete the following:

1. Submit a final Application for Payment according to Division 01 Section "Payment
Procedures."

2. Submit certified copy of Architect's Substantial Completion inspection list of items
to be completed or corrected (punch list), endorsed and dated by Architect. The
certified copy of the list shall state that each item has been completed or
otherwise resolved for acceptance.

3. Submit evidence of final, continuing insurance coverage complying with
insurance requirements.

4. Submit pest-control final inspection report and warranty.

5. Instruct Owner's personnel in operation, adjustment, and maintenance of
products, equipment, and systems.

B. Inspection: Submit a written request for final inspection for acceptance. On receipt of
request, Architect will proceed with inspection. Architect will prepare a final Certificate
for Payment after inspection or will notify Contractor of construction that must be
completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A.  Preparation: Submit 3 copies of list. Provide as electronic submission as well. Include
name and identification of each space and area affected by construction operations for
incomplete items and items needing correction including, if necessary, areas disturbed
by Contractor that are outside the limits of construction.

1. Organize items applying to each space by major element, including categories
for ceiling, individual walls, floors, equipment, and building systems.
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1.5 WARRANTIES

A.  Submittal Time: Submit written warranties on request of Architect for designated
portions of the Work where commencement of warranties other than date of
Substantial Completion is indicated.

B.  Organize warranty documents into an orderly sequence based on the table of contents
of the Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf
binders, thickness as necessary to accommodate contents, and sized to receive
8-1/2-by-11-inch paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate
warranty. Mark tab to identify the product or installation. Provide a typed
description of the product or installation, including the name of the product and
the name, address, and telephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project name, and name of Contractor.

C. Provide additional copies of each warranty to include in operation and maintenance
manuals. Provide as electronic submission as well.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer
or fabricator of the surface to be cleaned. Do not use cleaning agents that are
potentially hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General: Provide final cleaning. Conduct cleaning and waste-removal operations to
comply with local laws and ordinances and Federal and local environmental and
antipollution regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning.
Clean each surface or unit to condition expected in an average commercial building
cleaning and maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a portion of Project:
a. Clean Project site, yard, and grounds, in areas disturbed by construction
activities, including landscape development areas, of rubbish, waste

material, litter, and other foreign substances.

| CLOSEOUT PROCEDURES 017700 - 3]




Essex County Farmworker Housing Renovation

p.

Sweep paved areas broom clean. Remove petrochemical spills, stains,

and other foreign deposits.

Rake grounds that are neither planted nor paved to a smooth, even-

textured surface.

Remove tools, construction equipment, machinery, and surplus material

from Project site.

Remove snow and ice to provide safe access to building.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free

condition, free of stains, films, and similar foreign substances. Avoid

disturbing natural weathering of exterior surfaces. Restore reflective

surfaces to their original condition.

Remove debris and surface dust from limited access spaces, including

roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and

similar spaces. Sweep concrete floors broom clean.

Vacuum carpet and similar soft surfaces, removing debris and excess nap;

shampoo if visible soil or stains remain.

Clean transparent materials, including mirrors and glass in doors and

windows. Remove glazing compounds and other noticeable, vision-

obscuring materials. Replace chipped or broken glass and other damaged

transparent materials. Polish mirrors and glass, taking care not to scratch

surfaces. Remove labels that are not permanent.

Touch up and otherwise repair and restore marred, exposed finishes and

surfaces. Replace finishes and surfaces that cannot be satisfactorily

repaired or restored or that already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and
electrical nameplates.

Wipe surfaces of mechanical and electrical equipment, elevator equipment,

and similar equipment. Remove excess lubrication, paint and mortar

droppings, and other foreign substances.

Replace parts subject to unusual operating conditions.

Clean plumbing fixtures to a sanitary condition, free of stains, including

stains resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean

exposed surfaces of diffusers, registers, and grills.

Clean light fixtures, lamps, globes, and reflectors to function with full

efficiency. Replace burned-out bulbs, and those noticeably dimmed by

hours of use, and defective and noisy starters in fluorescent and mercury

vapor fixtures to comply with requirements for new fixtures.

Leave Project clean and ready for occupancy.

C. Pest Control: Engage an experienced, licensed exterminator to make a final inspection
and rid Project of rodents, insects, and other pests. Prepare a report.

D. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury
debris or excess materials on Owner's property. Do not discharge volatile, harmful, or
dangerous materials into drainage systems. Remove waste materials from Project site
and dispose of lawfully.

END OF SECTION 017700
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SECTION 017820 - OPERATION AND MAINTENANCE DATA
PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements for preparing
operation and maintenance manuals, including the following:

1. Emergency manuals.

2. Operation manuals for systems, subsystems, and equipment.

3 Maintenance manuals for the care and maintenance of products, materials, and
finishes, systems and equipment.

B. See Divisions 2 through 16 Sections for specific operation and maintenance manual
requirements for the Work in those Sections.

1.2 SUBMITTALS

A.  Manual: Submit one copy of each manual in final form at least 15 days before final
inspection.  Architect will return copy with comments within 15 days after final

inspection.

1. Correct or modify each manual to comply with Architect's comments. Submit 3
copies of each corrected manual within 15 days of receipt of Architect's
comments.

PART 2 - PRODUCTS

2.1 MANUALS, GENERAL

A. Organization: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of
equipment not part of a system. Each manual shall contain a title page, table of
contents, and manual contents.

B. Title Page: Enclose title page in transparent plastic sleeve. Include the following
information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name, address, and telephone number of Contractor.

Name and address of Architect.

Cross-reference to related systems in other operation and maintenance manuals.

Nogakrwd =

OPERATION AND MAINTENANCE DATA 017820 -1




Essex County Farmworker Housing Renovation

C.

2.2

Table of Contents: List each product included in manual, identified by product name,
indexed to the content of the volume, and cross-referenced to Specification Section
number in Project Manual.

Manual Contents: Organize into sets of manageable size. Arrange contents
alphabetically by system, subsystem, and equipment. If possible, assemble
instructions for subsystems, equipment, and components of one system into a single
binder.

1. Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with
clear plastic sleeve on spine to hold label describing contents and with pockets
inside covers to hold folded oversize sheets.

a. Identify each binder on front and spine, with printed title "OPERATION
AND MAINTENANCE MANUAL," Project title or name, and subject matter
of contents. Indicate volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark
each tab to indicate contents. Include typed list of products and major
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose
diagnostic software diskettes for computerized electronic equipment.

4, Drawings: Attach reinforced, punched binder tabs on drawings and bind with

text.

a. If oversize drawings are necessary, fold drawings to same size as text
pages and use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in

labeled envelopes and bind envelopes in rear of manual. At appropriate
locations in manual, insert typewritten pages indicating drawing titles,
descriptions of contents, and drawing locations.

EMERGENCY MANUALS

Content: Organize manual into a separate section for type of emergency, emergency
instructions, and emergency procedures.

Type of Emergency: Where applicable for each type of emergency indicated below,
include instructions and procedures for each system, subsystem, piece of equipment,
and component for fire, flood, gas leak, water leak, power failure, water outage,
equipment failure, and chemical release or spill.

Emergency Instructions: Describe and explain warnings, trouble indications, error
messages, and similar codes and signals. Include responsibilities of Owner's operating
personnel for notification of Installer, supplier, and manufacturer to maintain warranties.
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2.4

D.

Emergency Procedures: Include instructions on stopping, shutdown instructions for
each type of emergency, operating instructions for conditions outside normal operating
limits, and required sequences for electric or electronic systems.

OPERATION MANUALS

Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and equipment descriptions, operating standards,
operating procedures, operating logs, wiring and control diagrams, and license
requirements.

Descriptions: Include the following:

Product name and model number.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

©CONOOARWN =~

Operating Procedures: Include start-up, break-in, and control procedures; stopping
and normal shutdown instructions; routine, normal, seasonal, and weekend operating
instructions; and required sequences for electric or electronic systems.

Systems and Equipment Controls: Describe the sequence of operation, and diagram
controls as installed.

Piped Systems: Diagram piping as installed, and identify color-coding where required
for identification.

PRODUCT MAINTENANCE MANUAL

Content: Organize manual into a separate section for each product, material, and
finish. Include source information, product information, maintenance procedures,
repair materials and sources, and warranties and bonds, as described below.

Source Information: List each product included in manual, identified by product name
and arranged to match manual's table of contents. For each product, list name,
address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual.

Product Information: Include the following, as applicable:
1. Product name and model number.

2. Manufacturer's name.
3. Color, pattern, and texture.
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4. Material and chemical composition.
5. Reordering information for specially manufactured products.

Maintenance Procedures: Include manufacturer's written recommendations and
inspection procedures, types of cleaning agents, methods of cleaning, schedule for
cleaning and maintenance, and repair instructions.

Repair Materials and Sources: Include lists of materials and local sources of materials
and related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of
circumstances and conditions that would affect validity of warranties or bonds.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

Content: For each system, subsystem, and piece of equipment not part of a system,
include source information, manufacturers' maintenance documentation, maintenance
procedures, maintenance and service schedules, spare parts list and source
information, maintenance service contracts, and warranty and bond information, as
described below.

Source Information: List each system, subsystem, and piece of equipment included in
manual, identified by product name and arranged to match manual's table of contents.
For each product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title
in Project Manual.

Manufacturers’ Maintenance  Documentation: Manufacturers' maintenance
documentation including maintenance instructions, drawings and diagrams for
maintenance, nomenclature of parts and components, and recommended spare parts
for each component part or piece of equipment:

Maintenance Procedures: Include test and inspection instructions, troubleshooting
guide, disassembly instructions, and adjusting instructions, and demonstration and
training videotape if available, that detail essential maintenance procedures:

Maintenance and Service Schedules: Include service and lubrication requirements, list
of required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

Spare Parts List and Source Information: Include lists of replacement and repair parts,
with parts identified and cross-referenced to manufacturers' maintenance
documentation and local sources of maintenance materials and related services.

Maintenance Service Contracts: Include copies of maintenance agreements with
name and telephone number of service agent.

Warranties and Bonds: Include copies of warranties and bonds and lists of
circumstances and conditions that would affect validity of warranties or bonds.
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PART 3 - EXECUTION

3.1

A

MANUAL PREPARATION

Emergency Manual: Assemble a complete set of emergency information indicating
procedures for use by emergency personnel and by Owner's operating personnel for
types of emergencies indicated.

Product Maintenance Manual: Assemble a complete set of maintenance data
indicating care and maintenance of each product, material, and finish incorporated into
the Work.

Operation and Maintenance Manuals: Assemble a complete set of operation and
maintenance data indicating operation and maintenance of each system, subsystem,
and piece of equipment not part of a system.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data,
include only sheets pertinent to product or component installed. Mark each sheet to
identify each product or component incorporated into the Work. If data include more
than one item in a tabular format, identify each item using appropriate references from
the Contract Documents. Identify data applicable to the Work and delete references to
information not applicable.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate
the relationship of component parts of equipment and systems and to illustrate control
sequence and flow diagrams. Coordinate these drawings with information contained in
Record Drawings to ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and
maintenance manuals.

Comply with Division 1 Section "Closeout Procedures" for schedule for submitting
operation and maintenance documentation.

END OF SECTION 017820
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

B. See all Division Sections for specific requirements for Project Record Documents of the
Work in those Sections.

1.2 SUBMITTALS
A.  Record Drawings: Comply with the following:

1. Number of Copies: Submit 1 set of marked-up Record Prints. Provide as
electronic submission as well.

B. Record Product Data: Submit 1 copy of each Product Data submittal. Provide as
electronic submission as well.

PART 2 - PRODUCTS

21 RECORD DRAWINGS

A. Record Prints: Maintain one set of blue- or black-line white prints of the Contract
Drawings and Shop Drawings.

1. Preparation: Mark Record Prints to show the actual installation where installation
varies from that shown originally. Require individual or entity who obtained
record data, whether individual or entity is Installer, subcontractor, or similar
entity, to prepare the marked-up Record Prints.

a. Give particular attention to information on concealed elements that would
be difficult to identify or measure and record later.

b. Record data as soon as possible after obtaining it. Record and check the
markup before enclosing concealed installations.

2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of
showing actual physical conditions, completely and accurately. If Shop Drawings
are marked, show cross-reference on the Contract Drawings.
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3. Mark record sets with erasable, red-colored pencil. Use other colors to
distinguish between changes for different categories of the Work at same
location.

B. Format: Identify and date each Record Drawing; include the designation "PROJECT
RECORD DRAWING" in a prominent location.
1. Record Prints: Organize Record Prints and newly prepared Record Drawings
into manageable sets. Bind each set with durable paper cover sheets. Include
identification on cover sheets.

2.2 RECORD PRODUCT DATA

A. Preparation: Mark Product Data to indicate the actual product installation where
installation varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations
that cannot be readily identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes

in manufacturer's written instructions for installation.
3. Note related Change Orders and Record Drawings where applicable.

2.3 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for
miscellaneous record keeping and submittal in connection with actual performance of
the Work. Bind or file miscellaneous records and identify each, ready for continued
use and reference.

B. Examples of miscellaneous Record Submittals include documentation of foundation
depths, special measurements, tests and inspections, surveys, mix records, and
inspections by authorities having jurisdiction.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for
Project Record Document purposes. Post changes and modifications to Project
Record Documents as they occur; do not wait until the end of Project.

B. Maintenance of Record Documents and Samples: Store Record Documents and
Samples in the field office apart from the Contract Documents used for construction.
Do not use Project Record Documents for construction purposes. Maintain Record
Documents in good order and in a clean, dry, legible condition, protected from
deterioration and loss. Provide access to Project Record Documents for Architect's
reference during normal working hours.

END OF SECTION 017839
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SECTION 018113 - SUSTAINABLE BUILDING REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

B. Related Sections:
1. 017419 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
2. 018114 VOLATILE ORGANIC COMPOUND (VOC) LIMITS FOR ADHESIVES,
SEALANTS, PAINTS, PRIMERS, AND COATINGS

1.2 SUMMARY

A.  Section includes general requirements and procedures for compliance with mandatory and
optional credits needed.

1. The Owner requires the Contractor to implement practices and procedures to meet the
project’'s environmental performance goals. Specific project goals that may impact this
area of work include: use of low-emitting materials; construction waste recycling; and
water conserving fixtures, among other criteria. The Contractor shall ensure that the
requirements related to these goals, as defined in the sections below, are implemented
to the fullest extent. Substitutions, or other changes to the work proposed by the
Contractor or their Subcontractors, shall not be allowed if such changes compromise
the stated Sustainable Design.

2. Specific requirements for Sustainable Criteria are included in greater detail in other
Sections.
1.3 ADMINISTRATIVE REQUIREMENTS
A. Respond to questions and requests from Architect regarding credits that are the
responsibility of the Contractor, that depend on product selection or product qualities, or
that depend on Contractor’'s procedures until HPD has made its determination on the
project’s certification application. Document responses as informational submittals.
1.4 ACTION SUBMITTALS
A.  General: Submit additional submittals required by other Specification Sections.
B.  Submittals providing further clarification for Sustainable Design Requirements may be in

addition to other submittals.

PART 2 - PRODUCTS (Not Used)
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PART 3 - EXECUTION

A. Place point-of-decision signage at building entrance and corridor intersections to promote
stair use for health and other benefts. See example on following page.

Burn Calories,
Not Electricity

Take the Stairs!

Walking up the stairs just 2 minutes a day helps prevent
weight gain. It also helps the environment.

Learn more at www.nyc.gov or call 311. Bill de Blasio NYEC ® Q I@N}' :
s GreewE ot T

Made possible by funding from the Department of Health and Human Services. Mayor

END OF SECTION 018113
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SECTION 018114 - VOLATILE ORGANIC COMPOUND (VOC) LIMITS FOR
ADHESIVES, SEALANTS, PAINTS, PRIMERS, AND COATINGS

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

This Section includes requirements for volatile organic compound (VOC) content in
adhesives, sealants, paints, primers, and coatings used for the project.

Related Sections:

1. 018113 SUSTAINABLE DESIGN REQUIREMENTS

2. All sections in the Specifications with interior paints and primers

3.  All sections in the Specifications with interior adhesives and sealants and
coatings

REFERENCES
GreenSeal Standard 11 (GS-11) for Paints and Coatings, Third Edition August 17,

2011. http://www.greenseal.org/portals/0/documents/standards/gs-11/gs-
11 paints and coatings standard.pdf

MPI Green Performance Standard (GPS-1-12 and GPS-2-12) for Paints & Coatings,
October 2012. http://www.paintinfo.com/GPS/GPS-01%20GPS-
2%200ct%202012.pdf

Rule 1168 “Adhesive and Sealant Applications” amended January 7, 2005. South
Coast Air Quality Management District (SCAQMD), State of California.
http://www.arb.ca.gov/drdb/sc/curhtml/r1168.pdf

Regulation 8, Rule 51, of the Bay Area Air Quality Management District (BAAQMD)
July 17, 2002.
http://www.baagmd.gov/~/media/Files/Planning%20and%20Research/Rules%20an
d%20Regs/reg%2008/rg0851.ashx?la=en

VOC REQUIREMENTS FOR INTERIOR ADHESIVES AND SEALANTS

The volatile organic compound (VOC) content of interior adhesives used in this
project shall not exceed the limits defined in Rule 1168 — “Adhesive and Sealant
Applications” amended January 7, 2005 of the South Coast Air Quality Management
District (SCAQMD), of the State of California.

The VOC content limits defined by SCAQMD Rule 1168 are as follows. All VOC

limits are defined in grams per liter, less water and less exempt compounds.

1. General: Unless otherwise specified below, the VOC content of all adhesives
shall not be in excess of 250 grams per liter.

VOLATILE ORGANIC COMPOUND (VOC) LIMITS FOR ADHESIVES, SEALANTS,
PAINTS, PRIMERS, AND COATINGS
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2. For specified building construction related applications, the allowable VOC

content is as follows:

Architectural Applications:
Indoor carpet adhesive
Carpet pad adhesive

Wood Flooring adhesive

Rubber floor adhesive
Subfloor adhesive
Ceramic tile adhesive

VCT and asphalt tile adhesive
Drywall and panel adhesive

Cove base adhesive

Multipurpose construction adhesive
Structural glazing adhesive

Specialty Applications:
PVC welding
CPVC welding
ABS welding
Plastic cement welding

Adhesive primer for plastic

Contact Adhesive

Special Purpose Contact Adhesive
Adhesive Primer for Traffic Marking Tape
Structural Wood Member Adhesive
Sheet Applied Rubber Lining Operations

Top and Trim Adhesive

Substrate Specific Applications:

Metal to metal
Plastic foams

Porous material (except wood)

Wood
Fiberglass

50 g/L
50 g/L
100 g/L
60 g/L
50 g/L
65 g/L
50 g/L
50 g/L
50 g/L
70 g/L
100 g/L

510 g/L
490 g/L
325 g/L
250 g/L
550 g/L
80 g/L

250 g/L
150 g/L
140 g/L
850 g/L
250 g/L

30 g/L
50 g/L
50 g/L
30 g/L
89 g/L

C. The volatile organic compound (VOC) content of interior caulks/sealants used in this
project shall not exceed the limits defined Regulation 8, Rule 51, of the Bay Area Air

Quality Management District (BAAQMD) July 17, 2002.

D. The VOC content limits defined by BAAQMD are as follows.

defined in grams per liter, less water and less exempt compounds.

Sealant:
Architectural
Marine Deck
Roadways

Single Ply Roof Material
Non-membrane roof Installation

Other
Sealant Primer:

Architectural - Nonpourous
Architectural - Pourous

Other

250 g/L
760 g/L
250 g/L
250 g/L
300 g/L
65 g/l

250 g/L
775 glL
750 g/L

All VOC limits are

VOLATILE ORGANIC COMPOUND (VOC) LIMITS FOR ADHESIVES, SEALANTS,

PAINTS, PRIMERS, AND COATINGS
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1. General: Unless otherwise specified below, the VOC content of all adhesives

shall not be in excess of 250 grams per liter.

2. For specified building construction related applications, the allowable VOC

content is as follows

1.4 VOC LIMITS FOR INTERIOR PAINTS, PRIMERS, AND COATINGS

A.  The volatile organic compound (VOC) content of interior paints and primers used in
this project shall not exceed the limits below as defined in GreenSeal Standard 11
(GS-11) for Paints and Coatings, Third Edition August 17, 2011 and MPI Green
Performance Standard (GPS-1-12 and GPS-2-12) for Paints & Coatings, October

2012.

Interior Paints and Primers
Flats: 50 g/L
Non-flats: 50 g/L
Floor 100 g/L
Anti-corrosive 250 g/l

B. The volatile organic compound (VOC) content of interior coatings used in this
project shall not exceed the limits defined in Rule 1168 — “Adhesive and Sealant
Applications” amended January 7, 2005 of the South Coast Air Quality Management
District (SCAQMD), of the State of California

Architectural Coatings
Clear Wood Finish: Varnish
Clear Wood Finish: Sanding Sealers
Clear Wood Finish: Lacquer
Stains
Floor Coatings
Water Proofing
Traffic Coatings
Shellac: Clear
Shellac: Pigmented

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 018114

275 g/L
275 g/L
275 g/L
250 g/L
50 g/L

100 g/L
100 g/L
730 g/L
550 g/L

VOLATILE ORGANIC COMPOUND (VOC) LIMITS FOR ADHESIVES, SEALANTS,

PAINTS, PRIMERS, AND COATINGS
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SECTION 018200 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

This Section includes administrative and procedural requirements for instructing
Owner's personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training videotapes.

See Divisions 2 through 16 Sections for specific requirements for demonstration and
training for products in those Sections.

SUBMITTALS

Instruction Program: Submit two copies of outline of instructional program for
demonstration and training, including a schedule of proposed dates, times, length of
instruction time, and instructors' names for each training module. Include learning
objective and outline for each training module.

Demonstration and Training Videotapes: Submit two copies within seven days of end
of each training module.

QUALITY ASSURANCE

Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that
indicated for this Project, and whose work has resulted in training or education with a
record of successful learning performance.

Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Division 1 Section "Quality Requirements," experienced in operation
and maintenance procedures and training.

Preinstruction Conference: Conduct conference at Project site. Review methods and
procedures related to demonstration and training.

Coordinate content of training modules with content of approved emergency, operation,
and maintenance manuals. Do not submit instruction program until operation and
maintenance data has been reviewed and approved by Architect.
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PART 2 - PRODUCTS

2.1

A

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training
modules for each system and equipment not part of a system, as required by individual
Specification Sections, and as follows:

Training Modules: Develop a learning objective and teaching outline for each module.
Include a description of specific skills and knowledge that participant is expected to
master. For each module, include instruction for the following:

1.

10.

Basis of System Design, Operational Requirements, and Criteria: Include
system and equipment descriptions, operating standards, regulatory
requirements, equipment function, operating characteristics, limiting conditions,
and performance curves.

Documentation: Review emergency, operations, and maintenance manuals;
Project Record Documents; identification systems; warranties and bonds; and
maintenance service agreements.

Emergencies: Include instructions on stopping; shutdown instructions; operating
instructions for conditions outside normal operating limits; instructions on
meaning of warnings, trouble indications, and error messages; and required
sequences for electric or electronic systems.

Operations: Include startup, break-in, control, and safety procedures; stopping
and normal shutdown instructions; routine, normal, seasonal, and weekend
operating instructions; operating procedures for emergencies and equipment
failure; and required sequences for electric or electronic systems.

Adjustments: Include alignments and checking, noise, vibration, economy, and
efficiency adjustments.

Troubleshooting:  Include diagnostic instructions and test and inspection
procedures.

Maintenance: Include inspection procedures, types of cleaning agents, methods
of cleaning, procedures for preventive and routine maintenance, and instruction
on use of special tools for building managers, superintendents and residents.
Repairs: Include diagnosis, repair, and disassembly instructions; instructions for
identifying parts; and review of spare parts needed for operation and
maintenance.

Provide owners training on Energy Score Cards for 100% of owner-paid utilities
and 15% of tenant-paid utilities for at least 5 years.

Provide owners training to collect and monitor project energy and water
performance data for at least 5 years for 16-60% of the units.
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PART 3 - EXECUTION

3.1

A

3.2

INSTRUCTION

Facilitator: Engage a qualified facilitator to prepare instruction program and training
modules, to coordinate instructors, and to coordinate between Contractor and Owner
for number of participants, instruction times, and location.

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and
maintain systems, subsystems, and equipment not part of a system.

1. Owner will furnish an instructor to describe Owner's operational philosophy.

Scheduling: Provide instruction at mutually agreed on times. For equipment that
requires seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner, through Architect, with at least seven days'
advance notice.

Evaluation: At conclusion of each training module, assess and document each
participant's mastery of module by use of a demonstration performance-based test.

DEMONSTRATION AND TRAINING VIDEOTAPES

General: Engage a qualified commercial photographer to record demonstration and
training videotapes. Record each training module separately. Include classroom
instructions and demonstrations, board diagrams, and other visual aids, but not student
practice.

1. At beginning of each training module, record each chart containing learning
objective and lesson outline.

VideoFormat: Provide high-quality video uploaded to web based storage and stored
on DVD.

Narration: Describe scenes on videotape by audio narration by microphone while]
[dubbing audio narration off-site after videotape is recorded. Include description of
items being viewed. Describe vantage point, indicating location, direction (by compass
point), and elevation or story of construction.

END OF SECTION 018200
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SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes commissioning process requirements for systems, assemblies, and
equipment.

B.  The following are to be commissioned:
1.  Systems required:

a. Heating, air handling and distribution, ventilation, and exhaust systems, and their
related air quality monitoring systems.

b.  Air, water, and other energy recovery systems.

C. Manual or automatic controls, whether local or remote, on energy using systems
including but not limited to temperature controls, setback sequences, and
occupancy based control.

d. Plumbing, including insulation of piping and associated valves, domestic and
process water pumping, and mixing systems.

e. Mechanical heating systems and service water heating systems.

f. Refrigeration systems.

g. Other systems, equipment and components that are used for heating or ventilation
and that affect energy use.

1.2 CONTRACTOR'S RESPONSIBILITIES
A.  Attend construction & coordination meetings.

B. Provide information requested by the Commissioning Agent (CxA) for commissioning
documentation including, but not limited to final approved submittals, start up reports, testing
reports, operation and maintenance manuals, as-built drawings and sequences of operations.

C. Provide Testing, Adjusting and Balancing reports to CxA in compliance with Energy Code
Requirements

D. Provide measuring instruments and logging devices to record test data, and provide data
acquisition equipment to record data for the complete range of testing for the required test
period. Provide necessary measuring locations and test holes, along with approved plugs, as
directed by the CxA.

E. For variable refrigerant flow systems provide pressure and vacuum testing procedures to CxA
prior to conducting these tests.

F. For variable refrigerant flow systems provide startup report template prior to startup to allow
for CxA comments.

G. For variable refrigerant flow systems the manufacturer shall be present during equipment start
up.
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H.

1.3

1.4

1.5

F.
G.

Perform functional commissioning tests at the direction of the CxA.

Provide designated Owner personnel with comprehensive orientation and training in the
understanding of the systems and operation and maintenance of each piece of equipment, as
detailed under Section 3.6 and an Owner’s Manual as detailed in section 3.5.

CxA'S RESPONSIBILITIES

Provide Project-specific commissioning process test procedures for actual systems,
assemblies, equipment, and components to be furnished and installed as part of the
construction contract as needed.

Direct commissioning functional testing.

Review testing, adjusting, and balancing reports.

Provide commissioning test data and inspection reports.

COMMISSIONING DOCUMENTATION

Provide the following information to the CxA for inclusion in the commissioning plan:

1. Plan for delivery and review of submittals, systems manuals, and other documents and
reports. CxA submittal review shall coincide with A/E submittal reviews.
2. Identification of installed systems, assemblies, equipment, and components including

design changes that occurred during the construction phase.

3. Process and schedule for completing construction checklists and manufacturer's
prestart and startup checklists for systems, assemblies, equipment, and components to
be verified and tested.

4. Test and inspection reports and certificates.

5. Method of deficiency correction and documentation and communication strategies.

SUBMITTALS

Equipment submittals

1. Manufacturer Product Literature (approved by engineer)
2. Product Installation Instructions

3. Product Operating Manuals

Shop Drawings

Pressure and vacuum testing procedures

Testing reports including, but not limited to pipe pressure/vacuum testing, refrigerant charge
calculations, and final refrigerant charge amounts

Manufacturers prestart and startup checklists and reports
Testing and Balancing Procedures

Testing and Balancing Reports
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H.

Operations and Maintenance Information

As-built Drawings, valve tag reports, etc.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A

3.2

TESTING PREPARATION

Certify that systems, subsystems, and equipment have been installed, calibrated, and started
and are operating according to the Contract Documents.

Certify that instrumentation and control systems have been completed and calibrated, that
they are operating according to the Contract Documents, and that pretest set points have
been recorded.

Certify that testing, adjusting, and balancing procedures have been completed and that
testing, adjusting, and balancing reports have been submitted, discrepancies corrected, and
corrective work approved.

Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal
shutdown, normal auto position, normal manual position, unoccupied cycle, emergency
power, and alarm conditions).

Inspect and verify the position of each device and interlock identified on checklists.

Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during
each mode of operation.

Testing Instrumentation: Install measuring instruments and logging devices to record test
data as directed by the CxA.

Pre-test all systems using the CxA’s written Functional Test Procedures.

Additional time required from the CxA due to failure to complete all of the preparation outlined
above may result in charges to the contractor for additional time spent by the CxA.

TESTING AND BALANCING VERIFICATION

Testing and Balancing must be completed in accordance with NYC ECC section C408.2.2:

1. Each supply air outlet and zone terminal device shall be equipped with means for air
balancing in accordance with the requirements of Chapter 6 of the New York City
Mechanical Code. Discharge dampers are prohibited on constant volume fans and
variable volume fans with motors 10 hp (18.6 kW) and larger. Air systems shall be
balanced in a manner to first minimize throttling losses then, for fans with system power
of greater than 1 hp (0.74kW), fan speed shall be adjusted to meet design flow
conditions.
a. Exception: Fans with fan motors of 1 hp (0.74 kW) or less are not required to be

provided with a means for air balancing.
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3.3

2. Individual hydronic heating and cooling coils shall be equipped with means for balancing
and measuring flow. Hydronic systems shall be proportionately balanced in a manner
to first minimize throttling losses, then the pump impeller shall be trimmed or pump
speed shall be adjusted to meet design flow conditions. Each hydronic system shall
have either the capability to measure pressure across the pump, or test ports at each
side of each pump.

a. Exceptions:
1)  Pumps with pump motors of 5 hp (3 .7 kW) or less.
2)  Where throttling results in no greater than five percent of the nameplate
horsepower draw above that required if the impeller were trimmed.

Prior to performance of testing and balancing Work, provide copies of procedures, sample
forms, checklists, and certificates to the CxA.

Notify the CxA at least 10 days in advance of testing and balancing Work, and provide access
for the CxA to witness testing and balancing Work if necessary.

Provide technicians familiar with the installation and location of all components and capable
of performing all of the tests outlined in the procedures. Failure to provide appropriate
personnel may result in charges to the contractor for additional time spent by the CxA.

After submission of final TAB report, the commissioning authority may request to verify select
measurements shown on the report. Provide instrumentation, and tools to verify testing and
balancing of systems at the direction of the CxA.

1. The CxA will notify testing and balancing Contractor 10 days in advance of the date of
field verification. Notice will not include data points to be verified.

2. The testing and balancing Contractor shall use the same instruments (by model and
serial number) that were used when original data were collected.

3. Failure of an item includes, other than sound, a deviation of more than 10 percent.
Failure of more than 10 percent of selected items shall result in rejection of final testing,
adjusting, and balancing report.

4. Remedy the deficiency and notify the CxA so verification of failed portions can be
performed.

GENERAL TESTING REQUIREMENTS

Review Functional Testing Procedures provided by the CxA (to be developed after approved
submittals).

Provide technicians familiar with the installation and location of all components and capable
of performing all of the tests outlined in the procedures. Failure to provide appropriate
personnel may result in charges to the contractor for additional time spent by the CxA.

Provide instrumentation, tools, and equipment to perform commissioning test at the direction
of the CxA.

Scope of testing shall include entire installation, from central equipment for heat generation,
ventilation and refrigeration through distribution systems to each conditioned space or
terminal unit.
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E.

3.4

Test all operating modes, interlocks, control responses, and responses to abnormal or
emergency conditions, and verify proper response of building automation system controllers
and sensors.

The CxA along with the Contractor, testing and balancing Contractor, and Instrumentation
and Control Contractor shall prepare detailed testing plans, procedures, and checklists for
systems, subsystems, and equipment.

Tests will be performed using design conditions whenever possible.

Simulated conditions may need to be imposed using an artificial load when it is not practical
to test under design conditions. Before simulating conditions, calibrate testing instruments.
Provide equipment to simulate loads. Set simulated conditions as directed by the CxA and
document simulated conditions and methods of simulation. After tests, return settings to
normal operating conditions.

The CxA may direct that set points be altered when simulating conditions is not practical.

The CxA may direct that sensor values be altered with a signal generator when design or
simulating conditions and altering set points are not practical.

If tests cannot be completed because of a deficiency outside the scope of the system,
document the deficiency and report it to the Owner. After deficiencies are resolved,
reschedule tests.

If the testing plan indicates specific seasonal testing, complete appropriate initial performance
tests and documentation and schedule seasonal tests.

SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES

Equipment Testing Requirements: The complete testing procedure is outlined in the

Commissioning Plan. Specific equipment testing requirements are outlined in the respective

test procedures. The following general testing requirements are applicable to all equipment

in the commissioning scope:

1. Prior to prefunctional and functional testing, all static tests related to each piece of
equipment shall be completed.

2. For variable refrigerant flow systems the manufacturer shall be present during
equipment start up.

3. Prefunctional testing:

a. Shall be performed to ensure proper installation & general functionality of
specified equipment. Testing shall be performed by the applicable Contractor or
manufacturer’s representative. Prefunctional testing procedures shall include, but
are not limited to, the following:

1)  Checking all necessary connections and access clearances
2)  Testing of all accessories and associated safety equipment

b. Deficiencies: Correct deficiencies and re-inspect or re-test, as applicable, at no
extra cost to the owner.

1)  If difficulty in correction would delay progress, report deficiency to the CxA
immediately.
4. HVAC and DHW Functional testing:

a. Shall be performed to ensure full functionality and performance in accordance
with design. Functional testing plans will be provided by the CxA and completed
by the contractor in the presence of the CxA or designated commissioning
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representative. The contractor is responsible for Pre-testing the systems prior to

the CxA’s arrival to ensure the systems are complete and fully operational.

Functional testing can be performed in conjunction with balancing, where

approved by the CxA. Functional testing procedures shall include, but are not

limited to, the following:

1)  Full design load performance (simulated or actual)

2)  Partload conditions

3)  Control systems related to equipment

4)  All modes as described in the sequence of operation;

5)  Redundant or automatic back-up mode;

6) Performance of alarms

7)  Mode of operation upon a loss of power and restoration of power.

8) Air economizers testing to verify compliance with manufacturer’s
specifications.

5. Lighting Control Functional Testing

a.

Shall be performed to ensure full functionality and performance in accordance
with design. Functional testing plans will be provided by the CxA and completed
by the contractor in the presence of the CxA or designated commissioning
representative. The contractor is responsible for Pre-testing the systems prior to
the CxA’s arrival to ensure the systems are complete and fully operational.
Functional testing can be performed in conjunction with balancing, where
approved by the CxA.

Prior to passing final inspection, the commissioning authority shall provide
evidence that the lighting control systems have been tested to ensure that control
hardware and software are calibrated, adjusted, programmed and in proper
working condition in accordance with the construction documents and
manufacturer's instructions.

1)  Where occupant sensor controls are provided, the following procedures

shall be performed:

a) Certify that the occupant sensor has been located and aimed in
accordance with manufacturer recommendations.

b)  For projects with seven or fewer occupant sensors, each sensor shall
be tested.

C) For projects with more than seven occupant sensors, testing shall be
done for each unique combination of sensor type and space
geometry. Where multiples of each unique combination of sensor type
and space geometry are provided, not less than 10 percent, but in no
case less than one, of each combination shall be tested unless the
code official or design professional requires a higher percentage to be
tested. Where 30 percent or more of the tested controls fail, all
remaining identical combinations shall be tested.

d) Where occupant sensor controls include status indicators, verify
correct operation.

e) The controlled lights turn off or down to the permitted level within the
required time.

f) For auto-on occupant sensor controls, the lights turn on to the
permitted level when an occupant enters the space.

g) For manual-on occupant sensor controls, the lights turn on only when
manually activated.

h)  The lights are not incorrectly turned on by movement in adjacent
areas or by HVAC operation.

2)  Where time-switch controls are provided, the following procedures shall be
performed:
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3)

a) Confirm that the time-switch control is programmed with accurate
weekday, weekend and holiday schedules.

b) Provide documentation to the owner of time-switch controls
programming including weekday, weekend, holiday schedules, and
set-up and preference program settings.

c) Verify the correct time and date in the time switch.

d)  Verify that any battery back-up is installed and energized.

e) Verify that the override time limit is set to not more than 2 hours.

f) In a simulated occupied condition, all lights can be turned on and off
by their respective area control switch.

g) Inasimulated occupied condition, the switch only operates lighting in
the enclosed space in which the switch is located.

h)  In a simulated unoccupied condition, nonexempt lighting turns off.

i) In a simulated occupied condition, manual override switch allows only
the lights in the enclosed space where the over-ride switch is located
to turn on or remain on until the next scheduled shutoff occurs.

i) Additional testing as specified by the registered design professional.

Where daylight responsive controls are provided, the following shall be

verified:

a) Control devices have been properly located, field calibrated and set
for accurate setpoints and threshold light levels.

b)  Daylight controlled lighting loads adjust to light level set points in
response to available daylight.

c) The locations of calibration adjustment equipment are readily
accessible only to authorized personnel.

C. Contractor is responsible for correction of deficiencies and re-testing at no extra
cost to Owner; if a deficiency is not corrected and re-tested immediately, the CxA
will document the deficiency and the Contractor's stated intentions regarding
correction in the Issues Log.

1)

2)

3)

Deficiencies are any condition in the installation or function of a component,
piece of equipment or system that is not in compliance with the Contract
Documents or does not perform properly.

When the deficiency has been corrected, the Contractor notifies the CxA
that the item is ready to be re-tested and returns the form to the CxA; the
CxA will reschedule the test and the Contractor shall re-test.

Identical or Near-ldentical Items: If 10 percent, or three, whichever is
greater, of identical or near-identical items fail to perform due to material or
manufacturing defect, all items will be considered defective; provide a
proposal for correction within 2 weeks after notification of defect, including
provision for testing sample installations prior to replacement of all items.
Contractor shall bear the cost of Owner and CxA personnel time witnessing
re-testing.

3.5 PRELIMINARY COMMISSIONING REPORT

A. A preliminary report of commissioning test procedures and results shall be completed by the
commissioning authority and provided to the building owner. The report shall be identified as
"Preliminary Commissioning Report".

1. Itemization of deficiencies found during testing required by this section that have not
been corrected at the time of report preparation.
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2. Deferred tests that cannot be performed at the time of report preparation because of
climatic conditions.
3. Climatic conditions required for performance of the deferred tests.

B. Buildings, or portions thereof, shall not pass the final DOB mechanical inspection until the
code official has received a letter of transmittal from the building owner acknowledging that
the building owner or owner's authorized agent has received the Preliminary Commissioning
Report. The code official shall be permitted to require that a copy of the Preliminary
Commissioning Report be made available for review by the code official.

3.6 CLOSE OUT DOCUMENTATION

A. Provide the following documentation to the owner within 90 days of receipt of the first
certificate of occupancy:

1. Final As-built drawings including location and performance data on each piece of
equipment.

2. Submittal data stating equipment size and selected options for each piece of equipment
requiring maintenance.

3. Manufacturer's operation manuals and maintenance manuals for each piece of
equipment requiring maintenance, except equipment not furnished as part of the project.
Required routine maintenance actions shall be clearly identified.

4. Name and address of at least one service agency.

5. HVAC controls system maintenance and calibration information, including wiring
diagrams, schematics, and control sequence descriptions. Desired or field-determined
setpoints shall be permanently recorded on control drawings at control devices or, for
digital control systems, in system programming instructions.

6. Submittal data indicating all selected options for each piece of lighting equipment and
lighting controls.

7. Operations and maintenance manuals for each piece of lighting equipment. Required
routine maintenance actions, cleaning and recommended relamping shall be clearly
identified.

8. A schedule for inspecting and recalibrating lighting controls.

9. A narrative of how each system is intended to operate, including recommended
setpoints.

10. Final TAB Report.

B. The commissioning authority shall provide documentation to the building owner within 90 days
of receipt of the first certificate of occupancy certifying that the installed lighting controls meet
documented performance criteria.

3.7 DEFICIENCY CORRECTION

A. All deficiencies must be corrected within 8 months of the first temporary certificate of
occupancy so that the corrections can be verified and the final commissioning report can be
submitted to the city as required.

3.8 FINAL COMMISSIONING REPORT

A.  Within 18 months of the issuance of certificate of occupancy or letter of completion, the
commissioning authority shall prepare a report of test procedures and results, including test
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procedures and results performed after occupancy. The report shall be identified as the "Final

Commissioning Report".

1. Results of functional performance tests.

2. Disposition of deficiencies found during testing, including details of corrective measures
used or proposed.

3. Functional performance test procedures used during the commissioning process
including measurable criteria for test acceptance.
a. Exception: Deferred tests that cannot be performed at the time of report

preparation due to climatic conditions.

B.  Buildings, or portions thereof, shall not pass the final DOB mechanical inspection until the
code official has received a letter of transmittal from the building owner acknowledging that
the building owner or owner's authorized agent has received the Preliminary Commissioning
Report. The code official shall be permitted to require that a copy of the Preliminary
Commissioning Report be made available for review by the code official.

END OF SECTION
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SECTION 027500 - CONCRETE WALKS AND CURBS

PART 1 - GENERAL

1.1

1.2

1.3

A.

1.4

A

GENERAL REQUIREMENTS

Work of this Section, as shown or specified, shall be in accordance with the
requirements of the Contract Documents.

SECTION INCLUDES

The Work of this Section includes all labor, materials, equipment and services
necessary to complete the concrete walks and curbs as shown on the drawings
and/or specified herein, including but is not necessarily limited to the following:

1. Concrete curbs and walks.
2. Reinforcement.

3. Joint fillers.

RELATED SECTIONS
Concrete - Section 03300.
SUBMITTALS

Furnish test reports and materials certification as required in Section 03300.

PART 2 - PRODUCTS

21

2.2

2.3

FORMS

Provide steel or wood of size and strength to resist movement during concrete
placement and to retain horizontal and vertical alignment until removal. Use
straight forms, free of distortion and defects.

Use flexible spring steel forms or laminated boards to form radius bends.
REINFORCEMENT

Provide welded wire mesh conforming to ASTM A185, 6 x 6, ten (10) gauge.
CONCRETE

Concrete Materials

1.  Comply with the applicable requirements of Section 03300.

2. All concrete work of this Section shall contain five (5) percent to seven (7)
percent entrained air and shall be air entrained with "Air-Mix" air entraining
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24

2.5

2.6

PART 3

3.1
A.

agent made by Euclid Chemical Company or approved equal made by
Master Builders or Grace. Agent shall conform to ASTM C260 and shall be
mixed with concrete in accordance with manufacturer's instructions.

Concrete Mix, Design and Testing: Comply with applicable requirements of
Section 03300 for concrete mix design, sampling and testing, and quality
control, and as herein specified. Design the mix to produce standard-weight
concrete consisting of Portland cement, aggregate, air-entraining admixture and
water to produce the following properties:

1. Compressive Strength: Four-thousand five hundred (4500) psi, minimum
at twenty-eight (28) days, with a water cement ratio not to exceed 0.45 by
weight.

2. Slump Range: Two (2) inches to four (4) inches.
3. Air Content: Five (5) percent to seven (7) percent.
JOINT FILLER

Gasket: For joint fillers in concrete work, provide closed cell extruded neoprene
gasket conforming to ASTM C509, Grade 4, black.

Sealant: Where sealant is noted herein to occur above gasket, provide a two
(2) part polyurethane sealant complying with Fed. Spec. TT-S-00227, Class B,
Type I, self leveling, designed for pedestrian traffic, equal to "HPL" made by
Tremco, or approved equal made by Mameco or Pecora.

Back-up rod for sealant shall be "Ethafoam" made by Dow Chemical Co. or
approved equal.

CURING

Cure concrete with "Super Pliocure" curing compound conforming to ASTM
C309 and Fed. Spec. TT-C-800A, modified with thirty (30) percent solids, as
manufactured by the Euclid Chemical Company or equal made by Master
Builders, Grace or approved equal.

WATER REDUCING MIXTURE

Provide "Eucon WR-75" water reducing and densifying admixture, as
manufactured by Euclid Chemical Company or equal made by Master Builders,
Grace, or other approved equal. The admixture shall conform to ASTM C494,
Type A, and not contain any lignosiliconates nor more than one (1) percent
chloride ions.

- EXECUTION

INSPECTION

Examine the areas and conditions under which concrete walks and curbs are to
be installed and correct any conditions detrimental to the proper and timely
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completion of the work. Do not proceed with the work until unsatisfactory
conditions are corrected to permit proper installation of the work.

3.2 SURFACE PREPARATION

A. Remove loose material from the compacted sub-base surface immediately
before placing concrete.

B. Proof roll prepared sub-base surface to check for unstable areas and the need
for additional compaction. Do not begin paving work until such conditions have
been corrected and are ready to receive paving.

3.3 FORM CONSTRUCTION

A. Set forms to the required grades and lines, rigidly braced and secured. Install
sufficient quantity of forms to allow continuous progress of the work and so that
forms can remain in place at least twenty-four (24) hours after concrete
pavement.

B. Check completed formwork for grade and alignment to the following tolerances:
1. Tops of forms not more than 1/8" in ten (10) feet.
2. Vertical face on longitudinal axis, not more than 1/4" in ten (10) feet.

C. Clean forms after each use and coat with form release agent as often as
required to ensure separation from concrete without damage.

3.4 REINFORCEMENT
A. Locate, place, and support reinforcement as specified in Section 03300.
3.5 CONCRETE PLACEMENT

A. Comply with the requirements of Section 03300 for mixing and placing
concrete.

B. Do not place concrete until sub-base and forms have been checked for line and
grade. Moisten sub-base if required to provide a uniform dampened condition
at the time concrete is placed. Do not place concrete around manholes or other
structures until they are at required finished elevation and alignment.

C. Placing Concrete

1. Place concrete using methods which prevent segregation of the mix.
Consolidate concrete along the face of forms and adjacent to transverse
joints with an internal vibrator. Keep vibrator away from joint assemblies,
reinforcement, or side forms. Use only square faced shovels for hand
spreading and consolidation.

2. Deposit and spread concrete in a continuous operation between transverse
joints, as far as possible. If interrupted for more than 1/2 hour, place a
construction joint.

Concrete Walks and Curbs 027500-3




Essex County Farmworker Housing Renovation

3.6

CURBS

3. Automatic machine may be used for curb placement. If machine
placement is to be used, submit revised mix design and laboratory test
results which meet or exceed the minimums herein specified. Machine
placement must produce curbs to the required cross section, lines, grades,
finish, and jointing as specified for formed concrete. If results are not
acceptable, remove and replace with formed concrete.

JOINTS

Construct expansion, weakened plane (contraction), and construction joints true
to line with face perpendicular to surface of the concrete. Construct transverse
joints at right angles to the centerline.

Weakened Plane Joints: Provide weakened plane (contraction) joints,
sectioning concrete into areas as shown on the Drawings. Construct weakened
plane joints for a depth equal to at least 1/4 concrete thickness.

Construction Joints: Place construction joints at the end of all pours and at
locations where placement operations are stopped for a period of more than 1/2
hour, except where such pours terminate at expansion joints. Use standard
metal keyway section forms.

Expansion Joints

1. Provide premolded joint filler for expansion joints abutting concrete curbs,
catch basins, manholes, inlets, structures, walks, and other fixed objects,
unless otherwise indicated.

2. Locate expansion joints at thirty (30) feet o.c. for each pavement lane,
unless otherwise indicated.

3. Extend joint fillers full width and depth of joint, and not less than 1/2" or
more than one (1) inch below finished surface where joint sealer is
required. If no joint sealer required, place top of joint filler 1/8" below
finished concrete surface.

4. Furnish joint fillers in one piece lengths for the fill width being placed
wherever possible. Where more than one length is required, adhere joint
filler sections together.

5. Protect the top edge of the joint filler during concrete placement with a
metal cap or other temporary material. Remove protection after concrete
has been placed on both sides of joint.

6. Fillers and Sealants: Apply sealant over expansion joint where occupied
space occurs below the walk. Comply with the requirements of Section
07900 for preparation of joints and installation, including priming of joints
and backer rod.
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3.7

A

3.8

3.9

CONCRETE FINISHING

After consolidating and striking off concrete, level the surface by darbying or
bull floating. After the concrete has stiffened sufficiently to permit the operation
and the surface sheen has disappeared, the surface shall be floated. Use hand
methods only where mechanical floating is not possible. Adjust the floating to
compact the surface and produce a uniform texture.

After floating, test surface for trueness with a ten (10) foot straight edge.
Distribute concrete as required to remove surface irregularities, and refloat
repaired areas to provide a continuous smooth finish.

Work edges of slabs, gutters, back top edge of curb, and formed joints with an
edging tool, and round to 1/2" radius, unless otherwise indicated. Eliminate any
tool marks on concrete surface.

After completion of floating and when excess moisture or surface sheen has
disappeared, complete surface finishing by drawing a fine hair broom across
concrete surface, perpendicular to line of traffic. Repeat operation if required to
provide a fine line texture acceptable to the Architect.

Do not remove forms for twenty-four (24) hours after concrete has been placed.
After form removal, clean ends of joints and point up any minor honeycombed
areas. Remove and replace areas or sections with major defects, as directed
by the Architect.

CURING

Protect and cure finished concrete paving, complying with applicable
requirements of Section 03300. Use curing compound specified herein applied
in accordance with manufacturer's instructions.

REPAIRS AND PROTECTION

Repairs: Where pavement has been cracked or damaged, remove the entire
panel wherein the damage occurs and install a new panel of pavement. No
patching within a panel is permitted.

Protection

1. Protect concrete from damage until acceptance of work. Exclude traffic
from pavement for at least fourteen (14) days after placement. No
construction traffic is permitted.

2. Sweep concrete pavement and wash free of stains, discolorations, dirt, and
other foreign material just prior to final inspection.

END OF SECTION 027500
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SECTION 027640 - PAVEMENT JOINT SEALANTS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes the following:

1. Expansion and contraction joints within portland cement concrete pavement.
2. Joints between portland cement concrete and asphalt pavement.

Related Sections include the following:

1. Division 2 Section Cement Concrete Paving" for constructing joints in concrete
paving.

2. Division 3 Section “Cast-in-Place Concrete for Site Work.”

SUBMITTALS

Product Data: For each joint-sealant product indicated.

Product Certificates: Signed by manufacturers of joint sealants certifying that products
furnished comply with requirements and are suitable for the use indicated.

Qualification Data: For firms and persons specified in "Quality Assurance" Article to
demonstrate their capabilities and experience. Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and
other information specified.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has specialized in installing joint
sealants similar in material, design, and extent to those indicated for this Project and
whose work has resulted in joint-sealant installations with a record of successful in-
service performance.

Source Limitations: Obtain each type of joint sealant through one source from a single

manufacturer.

DELIVERY, STORAGE, AND HANDLING
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A

1.6

Deliver materials to Project site in original unopened containers or bundles with labels
indicating manufacturer, product name and designation, color, expiration date, pot life,
curing time, and mixing instructions for multicomponent materials.

Store and handle materials to comply with manufacturer's written instructions to
prevent their deterioration or damage due to moisture, high or low temperatures,
contaminants, or other causes.

PROJECT CONDITIONS

Environmental Limitations: Do not proceed with installation of joint sealants under the
following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted
by joint sealant manufacturer.
2. When joint substrates are wet.

Joint-Width Conditions: Do not proceed with installation of joint sealants where joint
widths are less than that allowed by joint sealant manufacturer for application
indicated.

Joint-Substrate Conditions: Do not proceed with installation of joint sealants until
contaminants capable of interfering with their adhesion are removed from joint
substrates.

PART 2 - PRODUCTS

21

A

2.2

2.3

MATERIALS, GENERAL

Compatibility: Provide joint sealants, backing materials, and other related materials
that are compatible with one another and with joint substrates under conditions of
service and application, as demonstrated by joint sealant manufacturer based on
testing and field experience.

Colors of Exposed Joint Sealants: To match adjacent pavement color.

COLD-APPLIED JOINT SEALANTS

Type NS Silicone Sealant for Concrete: Single-component, low-modulus, neutral-
curing, nonsag silicone sealant complying with ASTM D 5893 for Type NS.

Type SL Silicone Sealant for Concrete and Asphalt: Single-component, low-modulus,
neutral-curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL.

HOT-APPLIED JOINT SEALANTS
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A

2.4

2.5

Elastomeric Sealant for Concrete: Single-component formulation complying with
ASTM D 3406.

Sealant for Concrete and Asphalt: Single-component formulation complying with
ASTM D 3405.

Available Products: Subject to compliance with requirements, hot-applied joint
sealants that may be incorporated into the Work include, but are not limited to, the
following:

JOINT-SEALANT BACKER MATERIALS

General: Provide joint-sealant backer materials that are nonstaining; are compatible
with joint substrates, sealants, primers, and other joint fillers; and are approved for
applications indicated by joint sealant manufacturer based on field experience and
laboratory testing.

Round Backer Rod for Cold- and Hot-Applied Sealants: ASTM D 5249, Type 1, of
diameter and density required to control sealant depths and prevent bottom-side
adhesion of sealant.

PRIMERS

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

PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

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

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants
to comply with joint sealant manufacturer's written instructions.

Joint Priming: Prime joint substrates where indicated or where recommended in writing
by joint sealant manufacturer, based on preconstruction joint-sealant-substrate tests or
prior experience. Apply primer to comply with joint sealant manufacturer's written
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or
migration onto adjoining surfaces.
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3.3

3.4

3.5

INSTALLATION OF JOINT SEALANTS

General: Comply with joint sealant manufacturer's written installation instructions
applicable to products and applications indicated, unless more stringent requirements

apply.

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

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

1. Do not leave gaps between ends of backer materials.

2. Do not stretch, twist, puncture, or tear backer materials.

3 Remove absorbent backer materials that have become wet before sealant
application and replace them with dry materials.

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

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses provided for each joint configuration.

3 Produce uniform, cross-sectional shapes and depths relative to joint widths that
allow optimum sealant movement capability.

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

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

Provide joint configuration to comply with joint sealant manufacturer's written
instructions, unless otherwise indicated.

Provide recessed joint configuration for silicone sealants of recess depth and at
locations indicated.

CLEANING

Clean off excess sealants or sealant smears adjacent to joints as the Work progresses

by methods and with cleaning materials approved by manufacturers of joint sealants
and of products in which joints occur.

PROTECTION
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A.  Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes
so sealants are without deterioration or damage at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, cut out and remove damaged
or deteriorated joint sealants immediately so installations with repaired areas are
indistinguishable from the original work.

END OF SECTION 027640

Pavement Joint Sealants 027640-5




Essex County Farmworker Housing Renovation

This Page Intentionally Left Blank

Pavement Joint Sealants 027640-6




Essex County Farmworker Housing Renovation

SECTION 023000 - EARTHWORK

PART 1 - GENERAL

1.1

A

1.2

SUMMARY
This Section includes the following:

1. Preparing subgrades for slabs-on-grade, pavements, lawns and grasses, and
exterior plants.

2. Drainage course for slabs-on-grade.

3. Subbase course for concrete pavements.

4. Excavating and backfilling for utility trenches.

DEFINITIONS

Backfill: Soil material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including
haunches to support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Course placed between the subbase course and hot-mix asphalt
paving.

Bedding Course: Course placed over the excavated subgrade in a trench before laying
pipe.

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Course supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines
and dimensions indicated.

Fill: Soil materials used to raise existing grades.

Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs,
mechanical and electrical appurtenances, or other man-made stationary features
constructed above or below the ground surface.

Subbase Course: Course placed between the subgrade and base course for hot-mix
asphalt pavement, or course placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

Subgrade: Surface or elevation remaining after completing excavation, or top surface
of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
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Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as
underground services within buildings.

PART 2 - PRODUCTS

21

2.2

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are
not available from excavations.

Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP,
and SM, or a combination of these groups; free of rock or gravel larger than 3 inches in
any dimension, debris, waste, frozen materials, vegetation, and other deleterious
matter.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH,
and PT according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent
of optimum moisture content at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent
passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent
passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-
1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.

ACCESSORIES

Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured
for marking and identifying underground utilities, 6 inches wide and 4 mils thick,
continuously inscribed with a description of the utility.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

3.5

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards
created by earthwork operations.

Preparation of subgrade for earthwork operations including removal of vegetation,
topsoil, debris, obstructions, and deleterious materials from ground surface is specified
in Division 2 Section "Site Clearing."

EXCAVATION

Unclassified Excavation: Excavate to subgrade elevations regardless of the character

of surface and subsurface conditions encountered. Unclassified excavated materials

may include rock, soil materials, and obstructions. No changes in the Contract Sum or
the Contract Time will be authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil
materials and rock, replace with satisfactory soil materials.

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1

inch. If applicable, extend excavations a sufficient distance from structures for placing

and removing concrete formwork, for installing services and other construction, and for
inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim
bottoms to required lines and grades to leave solid base to receive other work.

EXCAVATION FOR WALKS AND PAVEMENTS

Excavate surfaces under walks and pavements to indicated lines, cross sections,

elevations, and subgrades.

EXCAVATION FOR UTILITY TRENCHES

Excavate trenches to indicated gradients, lines, depths, and elevations.

Excavate trenches to uniform widths to provide the following clearance on each side of

pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches

higher than top of pipe or conduit, unless otherwise indicated.

1. Clearance: As indicated.

EARTHWORK 023000-3




Essex County Farmworker Housing Renovation

C.

3.6

3.7

3.8

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and
support of pipes and conduit. Shape subgrade to provide continuous support for bells,
joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove
projecting stones and sharp objects along trench subgrade.

1. Excavate trenches 6 inches deeper than elevation required in rock or other
unyielding bearing material, 4 inches deeper elsewhere, to allow for bedding
course.

SUBGRADE INSPECTION

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated
water, or construction activities, as directed by Architect, without additional
compensation.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without

intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to

prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip
line of remaining trees.

UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud, frost, snow, or ice.

Place and compact bedding course on trench bottoms and where indicated. Shape

bedding course to provide continuous support for bells, joints, and barrels of pipes and

for joints, fittings, and bodies of conduits.

Backfill trenches excavated under footings and within 18 inches of bottom of footings

with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is

specified in Division 3 Section "Cast-in-Place Concrete."

Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch
in any dimension, to a height of 12 inches over the utility pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on
both sides and along the full length of utility piping or conduit to avoid damage or
displacement of piping or conduit. Coordinate backfilling with utilities testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.

Install warning tape directly above utilities, 12 inches below finished grade, except 6
inches below subgrade under pavements and slabs.
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3.9 SOIL
A. Plow,
so fill
B. Place

1.

2.

3.

4.
3.10 SOIL

FILL

scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal
material will bond with existing material.

and compact fill material in layers to required elevations as follows:
Under grass and planted areas, use satisfactory soil material.
Under walks and pavements, use satisfactory soil material.

Under steps and ramps, use engineered fill.
Under footings and foundations, use engineered fill.

MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer
before compaction to within 2 percent of optimum moisture content.

1.

2.

Do not place backfill or fill soil material on surfaces that are muddy, frozen, or
contain frost or ice.

Remove and replace, or scarify and air dry otherwise satisfactory soil material
that exceeds optimum moisture content by 2 percent and is too wet to compact to
specified dry unit weight.

3.11 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place

backfill and fill soil materials in layers not more than 8 inches in loose depth for

material compacted by heavy compaction equipment, and not more than 4 inches in

loose

B. Place

depth for material compacted by hand-operated tampers.

backfill and fill soil materials evenly on all sides of structures to required

elevations, and uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit

weigh

1.

t according to ASTM D 698:

Under structures, building slabs, steps, and pavements, scarify and recompact
top 12 inches of existing subgrade and each layer of backfill or fill soil material at
95 percent.

Under walkways, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material at 92 percent.

Under lawn or unpaved areas, scarify and recompact top 6 inches below
subgrade and compact each layer of backfill or fill soil material at 85 percent.

For utility trenches, compact each layer of initial and final backfill soil material at
85 percent.
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3.12

3.13

3.14

3.15

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes.
Comply with compaction requirements and grade to cross sections, lines, and
elevations indicated.

Site Grading: Slope grades to direct water away from buildings and to prevent
ponding. Finish subgrades to required elevations within the following tolerances:

1. Lawn or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested
with a 10-foot straightedge.

SUBBASE AND BASE COURSES
Place subbase and base course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place subbase and base course under pavements and walks
as follows:

1. Shape subbase and base course to required crown elevations and cross-slope
grades.

2. Compact subbase and base course at optimum moisture content to required
grades, lines, cross sections, and thickness to not less than 95 percent of
maximum dry unit weight according to ASTM D 698.

DRAINAGE COURSE
Place drainage course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place and compact drainage course under cast-in-place
concrete slabs-on-grade as follows:

1. Place drainage course that exceeds 6 inches in compacted thickness in layers of
equal thickness, with no compacted layer more than 6 inches thick or less than 3
inches thick.

2. Compact each layer of drainage course to required cross sections and
thicknesses to not less than 95 percent of maximum dry unit weight according to
ASTM D 698.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent geotechnical engineering
testing agency to perform field quality-control testing.
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3.16

3.17

Testing agency will test compaction of soils in place according to ASTM D 1556,
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.

When testing agency reports that subgrades, fills, or backfills have not achieved
degree of compaction specified, scarify and moisten or aerate, or remove and replace
soil to depth required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and
erosion. Keep free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially
completed surfaces become eroded, rutted, settled, or where they lose compaction due
to subsequent construction operations or weather conditions.

Where settling occurs before Project correction period elapses, remove finished
surfacing, backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match
adjacent work, and eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Disposal: Remove surplus satisfactory soil and waste material, including
unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.

END OF SECTION 023000
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SECTION 033000

CAST-IN-PLACE CONCRETE

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings, conditions of the Contract (including General, Supplementary, and
Special Conditions), Division 1 Specification Sections and all other Contract
Documents apply to work of this Section.

2.1 WORK INCLUDED

A. Extent of cast-in-place concrete is indicated on the Drawings, including layout and
sizes of members, type and strength of concrete, reinforcing and accessories.

B. Provide all plants, labor, tools, materials, equipment, appliances, hoists, services
and related work as indicated on the Drawings, specified in this Section, and
required by job conditions.

C. The work shall include, but not be limited to the following:

1.

10.

All cast-in-place concrete, including: Footings, piers, pile caps, mats, slabs on
ground, pits, encasement of steel beams and columns, reinforced walls,
columns, beams, slabs on steel deck, formed slabs, curbs, parapets, stairs and
landings, fill and topping slabs, bases and platforms for equipment, and
encasement of conduit.

Furnishing, fabrication, and placing of all reinforcing bars, wire mesh, stud rails,
reinforcement couplers and reinforcing supports.

The design, supply, installation, and removal of all necessary formwork, bracing,
shoring and reshoring.

Left-in-place metal formwork.

All appliances, equipment, scaffolding, runways, chutes, tremies, forms, form
coatings, materials and apparatus for placing, protecting, curing and finishing
concrete.

The proper installation of anchor bolts and other embedded items specified
under other sections and other specifications.

Grouting of column and beam base plates.
Porous fill and vapor barriers under slabs on ground.
Waterstops and keys.

Expansion, contraction (control), and construction joints.
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11.

12.

13.
14.
15.

16.

Beam and column pockets, boxed openings, reglets, sleeves, openings,
depressions, and the like.

Finishing and treatment of exposed concrete floors and stairs, plugging and
finishing of form tie holes, and finishing of concrete exposed to view or to receive
other materials.

Assistance and coordination for quality assurance and quality control.
Designing and testing of concrete mixes.

Submission of shop drawings, samples, mill certificates and all other supporting
data for cement, admixtures, aggregates, reinforcing steel, compounds and
other accessories.

All other materials labor and services required to complete the work.

3.1 RELATED WORK SPECIFIED ELSEWHERE

r G m mo o w »

-
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Submittals — Division 1 Sections.

Shoring and Underpinning — Division 2 Sections.

Earthwork - Division 2 Sections.

Prestressed Precast Concrete Piles — Section 02360.

Augered Pressure Grouted Piles — Section 02370.

Precast Concrete — Hollow Core Plank and Double Tees - Section 03400.
Precast Concrete — Composite Concrete Deck — Section 03410.
Precast Concrete — Keystone Joists and Soffit Beams — Section 03420.
Post-Tensioned Concrete — Section 03470.

Masonry - Division 4 Sections.

Structural Steel - Section 05100.

Steel Joists and Joist Girders - Section 05200.

Metal Deck and Stud Shear Connectors — Section 05300.

Metal Fabrications - Section 05500.

Waterproofing — Division 7 Sections.

41 CODES AND STANDARDS

>

Conform to the requirements of the New York City Building Code.

The following abbreviations are defined for use in this Specification:

1.

ACI: American Concrete Institute.
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3
4.

ASTM: American Society for Testing and Materials. Specifications cited shall
be the latest edition listed in the Index of the Annual Book of ASTM Standards.

CRSI: Concrete Reinforcing Steel Institute.

AASHTO: American Association of State Highway and Transportation Officials.

C. The most recent version of the following codes, specifications, and standards,
conforming to the local building code shall apply to the work. Where conflicts
among codes, standards, and specifications exist, the one having the most stringent
requirements shall govern. In ACI publications, the advisory provisions shall be
considered to be mandatory, as though the word "shall" has been substituted for
"should" wherever it appears.

1.
2.
3.

10.

11.
12.
13.
14.
15.
16.

17.

Building Code Requirements for Structural Concrete, ACI 318-11.
Specifications for Structural Concrete, ACI 301-05.
Hot Weather Concreting, ACI 305R-10.

Standard Specification for Cold Weather Concreting, ACI 306.1-90, Reapproved
2002.

Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass
Concrete, ACI 211.1-91, Reapproved 2002.

Standard Practice for Selecting Proportions for Structural Lightweight Concrete,
ACI 211.2-98, Reapproved 2004. *

Recommended Practice for Evaluation of Strength Test Results of Concrete,
ACI 214-77, Reapproved 2002.

Guide for Measuring, Mixing, Transporting and Placing Concrete, ACI 304R-00
Placing Concrete by Pumping Methods, ACI 304.2R-96, Reapproved 2008.

Batching, Mixing, and Job Control of Lightweight Concrete, ACI 304.5R-91,
Reapproved 1997.

Guide for Consolidation of Concrete, ACI 309R-05.

Standard Practice for Curing Concrete, ACI 308R-01.

Guide for Concrete Floor and Slab Construction, ACI 302.1R-04.
Guide to Cast-In-Place Architectural Concrete Practice, ACl 303R-04.
ACI Detailing Manual SP66(04) (Includes ACI 315 and ACI 315R).

Standard Tolerances for Concrete Construction and Materials, ACI 117-90, with
footnotes referring to buildings over 100 feetin height deleted. Tolerances given
in ACI 117 shall apply throughout the full height of the building.

Guide to Formwork for Concrete, AC| 347-04.
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5.1

18. Structural Welding Code - Reinforcing Steel, AWS D1.4-05.

19. CRSI Manual of Standard Practice, 27th edition, 2001, by the Concrete
Reinforcing Steel Institute.

20. Standard Specifications for Highway Bridges, 17" Edition, 2002, by AASHTO.

21. Standard Method of Test for Water Content of Freshly Mixed Concrete Using
Microwave Oven Drying, by AASHTO T 318-02-UL.

Work of this Section shall conform to all applicable federal, state and local laws and
regulations.

SUBMITTALS

Product Data and Samples: Submit samples and manufacturer's specifications and
installation instructions for the following products to the Engineer for acceptance
prior to the start of any work.

1. Waterstops.

2. Vapor barriers.

3. Joint fillers.

4. Curing, feathering repair and bonding compounds.

5. Non-shrink grout and grout for post-tensioning steel.

6. Admixtures.

7. Synthetic fiber reinforcement.

8. Any other manufactured products specified under Part 2 - Products.

Mill Certificates: Submit to Testing Agency and Engineer certified copies of mill test
reports for all steel reinforcement, including bars, welded wire fabric, stud rails,
prestressing bars and strands.

Concrete Mix Designs: Submit proposed concrete mix designs for each type of
concrete as required in Part 1.06 - Concrete Mix Design - of this Section for
acceptance by the Engineer at least three weeks prior to the start of any concrete
work. Reports shall be signed and sealed by a Professional Engineer licensed in
the state of New York and experienced in the design and testing of concrete mixes.
The reports shall be made on the mix design submittal form included at the end of
this specification, or with a similar format.

1. Reports for each mix shall include:

a.  Source and type of each cement, including results of chemical and physical
tests, if requested by Engineer.
b. Complete identification of source of supply for each type of aggregate.
c.  Results of tests of aggregates for compliance with specified requirements,
if requested by Engineer.
d.  Scale weight of each aggregate.
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e. Absorbed water in each aggregate.

f.  Brand, type and amount per cubic yard of each admixture used (including
synthetic fiber reinforcement).

g.  Amount of free water used per cubic yard.

h.  Proportions of each material per cubic yard.

i.  Gross weight per cubic foot.

j. Measured slump.

k.  Water/cementitious materials ratio, by weight. Submit strength vs.

water/cementitious materials ratio curve based upon compressive tests,
and indicating water/cementitious materials ratio to be used.
Total air content, by percent.

m. Water soluble ion chloride content, percent by weight of cement, if
maximum is specified in this Section.

n. Compressive strength at seven and 28 days, from not less than two
cylinders at seven days and not less than four at 28 days, for at least four
different water/cement ratios.

o. Complete standard deviation analysis or trial mix test data.

p. For mixes with a design strength of more than 4 ksi, results of at least 4
cement cube strength tests.

2. If requested by Engineer, submit manufacturer or supplier's certificates of
conformance to applicable standards for each ingredient.

—

D. Deviations: Requests for deviations from the Drawings or Specifications shall be
submitted on Contractor’s letterhead. Acceptance of shop drawings including
deviations not detected during shop drawing review will not relieve Contractor from
responsibility to conform strictly to the Contract Documents. Deviations will be
allowed only where permitted by Engineer in writing. Proposed deviations must be
accompanied by documented and physical evidence, which will establish that its
quality equals or exceeds the quality specified.

E. Shop Drawings: Submit shop drawings to the Engineer for acceptance in
accordance with the requirements of the Contract Documents. Engineer shall have
two weeks to review submittal packages from day after submittal arrives in
Engineer’s office until day that submittal is sent returned by Engineer.

1. At least two weeks prior to the first shop drawing submittal Contractor shall
provide Engineer with a comprehensive list of all shop drawing submittals, and a
schedule indicating when all submittals are to be sent to Engineer. If Contractor
deviates from this schedule, Engineer shall be allowed additional time to review
shop drawings.

2. Submit shop drawings for:

All steel reinforcing bars, welded wire fabric, and stud rails.
Pan joist and waffle slab formwork layout.

Post-tensioning strands and bars — See Section 03470.
Formwork, shoring and reshoring.

/eoe o

3. Shop drawings shall conform to the highest standards of the construction
industry. Include enough plans, elevations, sections and details at adequate
scale to completely describe all work to be provided. All detailing work shall be
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in accordance with ACI 315 and shall be not less complete than examples given
in ACI SP-04.

4. Submit shop drawings to Engineer in coordinated packages so that all required
information is in hand at time of review. Prior to resubmission of shop drawings,
all changes from prior issue shall be clearly circled and identified. Do not
fabricate before shop drawings have been reviewed and returned to Contractor
marked "No Exceptions Taken" or "Make Corrections Noted" only.

5. Contractor shall coordinate and cross-check for accuracy, completeness and
correct relationship to the work of other sections, each shop drawing prepared
for the work of this Section, including each shop drawing prepared by accepted
subcontractors. Show and dimension holes required for passage of work of
other sections through cast-in-place concrete. Engineer's review of shop
drawings does not relieve Contractor from these responsibilities.

6. Prior to sending submittals to Engineer, Contractor and Construction Manager (if
applicable) shall coordinate and cross-check for accuracy and completeness
each shop drawing prepared for work of this Section with the approved
Construction Documents and Specifications. Shop drawings shall bear the
stamp of Contractor and Construction Manager indicating that this review has
been performed. Engineer will not review submittals for which Contractor and
Construction Manager have not performed this review.

7. Reinforcing detail drawings shall include, but not be limited to the following:

a.  Setting plans, wall elevations, detailed bending diagrams, cutting lists and
other information so as to completely demonstrate the location, spacing,
size, length, bending, shape of all reinforcing steel, and position and length
of all splices.

b. The yield strength and ASTM designation of all reinforcing.

c. All control, expansion and construction joints including keys and
waterstops.

d.  Cover for reinforcing, indicated and shown on every shop drawing.

e.  Wall reinforcing detailed on wall elevations, not on plans.

f.  Separate top and bottom bar plans for slabs, with schedules attached.
Loose 8.5 x 11 schedules are not allowed.

g.  All openings, depressions, trenches, sleeves, embedded inserts and any
other project requirements affecting reinforcing details and placing.

h. Type, size and location of all metal and plastic accessories required for the
proper assembling, placing and support of the reinforcement.

8. Reinforcing steel shop drawings must provide all information, sections, details
and marks so that reinforcing steel can be easily placed without the use of any
other drawings or information. Reproduction of Structural Drawings, in entirety
or part, for use as shop drawing is not permitted.

9. Detail reinforcing steel for curbs, pads, trenches, openings and the like from
information given in Architectural, HVAC, Plumbing, Electrical and other
Contract Documents.

10. Provide all reinforcement shown or scheduled in the Drawings, including that
required by typical details and general notes, but not less than required by ACI
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11.

12.

13.

14.

Code minimums.

Detailing of reinforcement shall consider the arrangement, shape and size of
individual bars, including hooks and lap splices, so as to preclude interference
between bars, and embedded items and to provide clear spacing and concrete
cover as required by ACI 318. Provide placing sequence information when
required to properly install reinforcement in the field. Provide enough sections
and enlarged details, whether they are given on Structural Drawings or not, to
fully illustrate placement locations.

Fieldwork drawings shall be submitted for review of and acceptance for all work
required to accommodate field conditions.

Submit pan joist and waffle slab formwork layout drawings showing layout,
arrangement, widths, depths, tapers, lengths, spacing, blockouts, slopes, and
the like.

Submit formwork, shoring and reshoring drawings signed and sealed by a
Professional Engineer licensed in the State of New York. These drawings will
not be reviewed by the Engineer. The submittal requirement is solely to insure
that these items have been designed by a licensed Professional Engineer.

F. Protective Measures: Submit hot and cold weather concreting procedures prior to
start of any work. Including cold weather heating systems, enclosures, insulation,
curing procedures and the like. Procedures shall be reviewed at a preconstruction
conference.

6.1 CONCRETE MIX DESIGN:

A. General: Contractor shall employ a consultant, acceptable to the Engineer,
hereinafter called the "Concrete Consultant”, to prepare concrete mix designs from
representative samples of the materials to be used to produce the concrete for each
"type" of concrete required.

1.

A new "type" of concrete exists whenever any one or more of the following
parameters change:

Source or kind of any ingredient.
Type or source of cement.

Design strength.

Proportioning of ingredients.

Placing method (pumping vs. gravity).

o a0 o

The Concrete Consultant shall design or verify mixes for each “type” of concrete
in accordance with Method Il of Section 27-605 of the building code of the City of
New York. Submit the results of the following (see Part 1.05) to the Engineer for
the approval prior to concreting: Each mix shall clearly state the location where
mix is to be used.

a.  Water/cementitious ratio vs. strength curves for each “type” of concrete.
Each curve shall be determined by at least four points and each point shall
be the average of three strength tests.
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3. The proportion of ingredients shall be selected by the Concrete Consultant to
produce proper placeability, durability, strength, and to produce a mixture which
will work readily into the corners and angles of forms and around reinforcement
by methods of placement and consolidation employed on the work, but without
permitting materials to segregate or permitting excessive free water to collect on
surface. Comply with recommendations of ACI 211.1, 211.2 and 302.1R.

4. When a source, type, kind or brand of each constituent has been established
and approved for the project mixes, it shall not be changed throughout the
duration of the concreting. Batch all constituents including admixtures at the
central batch plant.

B. Admixtures: Concrete mixes with admixture dosages exceeding 64 ounces per cubic
yard of concrete shall have free water content of concrete mix reduced by aqueous
portion of admixtures in order to adhere to water-to-cementitious ratio requirements.

1. A water-reducing admixture or high-range water reducing admixture shall be
used in all mix designs.

2. A high-range, water-reducing admixture shall be used when any of the
conditions below apply. Minimum slump shall be 6 inches, maximum slump 10
inches for conventional concrete. Self-Consolidating concrete shall have a
slump/flow of 20” to 30”.

a.  Water-to-cementitious ratio is 0.45 or less, architectural concrete, self-
consolidating concrete, and synthetic fiber concrete.
. Concrete is to be pumped.
c. When requested by the Contractor and accepted by the Engineer in
concrete mix design.

3. Anair-entraining admixture shall be used in all mix designs for concrete subject
to freezing and thawing.

4. A water-reducing, retarding admixture shall be used when concrete is to be
placed during hot weather as defined by ACI 305R.

5. Fly ash shall be used as an admixture for all lightweight concrete to be pumped.

6. Anon-corrosive accelerator shall be used when concrete is to be placed during
cold weather as defined by ACI 306.1.

7. Synthetic macro fiber reinforcement shall be used where called for on the
Drawings and when requested by Contractor and accepted by the Engineer.
Unless noted otherwise on the Drawings, or otherwise recommended by the
manufacturer, dosage rate shall be 1-1/4 pounds per cubic yard.

C. Mix Requirements: Concrete mixes shall be designed to provide for all of the
requirements given in this Specification and on the Drawings even if strength or any
other criteria must be exceeded to meet another criteria.

1. Strength requirements given on the Drawings shall be based on 28-day
compressive strength for Type | and Il cement and 7-day for Type IlI, unless a
different test age is specified.
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2. Lightweight concrete shall have a maximum air-dry unit weight as noted on the
Drawings, measured in accordance with ASTM C567, a minimum cement
content (per cubic yard) of 560 pounds for pump mixes and 520 pounds for other
mixes, and a maximum water-to-cement ratio of 0.50 by weight.

3. Normal weight concrete shall have a maximum water-to-cementitious ratio, by
weight, of 0.50 and a minimum strength of 4000 psi @ 28 days. *

4. Concrete to be exposed to deicing salts, to brackish water, or to salt laden air in
service shall ha1.06.ve a maximum water-to-cement ratio, by weight, of 0.40, a
minimum strength of 5000 psi, a minimum cement content of 650 pounds per
cubic yard, air entrainment, Type Il cement, and a maximum water soluble
chloride ion content of 0.15 percent by weight of cement.

5. All concrete required to be watertight shall have a maximum water-to-cement
ratio, by weight, of 0.45 and a minimum strength of 4500 psi.

6. All trowel finished interior slabs subjected to vehicular traffic, shall have a
maximum water-to-cement ratio, by weight, of 0.53 and a maximum air content
of 3% (no air entraining admixture used).

7. Provide pea gravel aggregate concrete for all sections thinner than 6 inches, and
where required due to congestion of reinforcing steel.

8. Concrete mixes to be exposed to earth or weather shall have a maximum water
soluble chloride ion content of 0.30 percent by weight of cement.

9. Allnormal weight concrete subject to freezing and thawing shall contain 6% total
air content. All light weight concrete shall contain 5% total air content. The
allowable tolerance shall be plus or minus 1% of the air content indicated in the
mix design.

7.1 INSPECTION AND TESTING

A. General: Owner will engage and pay for the services of an independent Testing
Agency acceptable to the Engineer. Agency shall meet the requirements of ASTM
C1077 and ASTM E329.

1. Contractor shall be responsible for providing the Testing Agency and Engineer
with proper notice of the initiation of each phase and portion of work requiring
testing or inspection. Written notice of commencement date shall be provided at
least 5 working days prior to the start of shop work and the start of field work.
Subsequently, Contractor shall give a minimum of 24 hours verbal notice of
work, or completion of work as applicable requiring inspection and/or testing.

2. Contractor shall furnish Testing Agency with the following:

A complete set of all current Construction Documents and Specifications.
A complete set of accepted Shop Drawings.

Cutting, order and shipping lists for reinforcing.

Concrete placing schedules.

Full and ample means and assistance for testing materials and proper
facilities for inspection of the work in the mill, shop, batch plant and field.

oo o
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f.  On-site storage facilities complying to ACI and ASTM requirements.

Testing Agency may inspect and test materials and work at the source before
shipment as well as at the site before, during or at any time after installation.
Deficient or incomplete work or materials shall be corrected or replaced, as
directed by the Engineer, without additional costs or delays to the Owner.

The Testing Agency shall report directly to the Owner and Engineer the results
of all testing and inspection by means of daily written reports. When any testor
inspection reveals deficient or nonconforming work, Testing Agency shall notify
Owner and Engineer immediately by means of a written report specially and
clearly marked and identified to show deficient areas of work.

Performance or waiving of inspection, testing or surveillance by Testing Agency
for a given portion of the work will not relieve Contractor from responsibility to
conform strictly to the requirements of the Contract Documents.

Where additional tests are deemed necessary by Engineer due to failure to pass
tests, the cost of additional testing will be deducted from payments to
Contractor.

If, due to errors by the contractor or failure to perform his work in accordance
with the Contract Documents, the Engineer must perform additional design or
drafting work or review proposed solutions, the Contractor shall, through the
Owner, reimburse the Engineer in accordance with the Engineer's current fee
schedule, plus out of pocket expenses incurred.

B. Inspection and Control: Testing Agency shall perform inspecting and control as
required by the New York City Building Code, and as specified herein. Services
shall include, but not be limited to:

1.

Control of concrete at the batching plant, including tests of materials for
moisture, gradation and cleanliness; and determination and recording of all
mixture quantities and water/cement ratios. Verify that quantities and materials
conform to the accepted trial mixes, adjusted for moisture content of aggregates.

Inspection of all reinforcing; verifying size, number, spacing, location, splices,
support, wiring, etc. of all reinforcing bars, mesh, and stud rails. The location
and installation details of reinforcing and prestressing steel shall be inspected for
compliance with the approved Construction Documents and ACI 318.
Inspections shall be made only with shop drawings bearing the Engineer's
stamp and marked "No Exception Taken" or "Make Corrections Noted" only.

Verification of sizes and thickness of structural members, such as slab and wall
thickness, beam and column dimensions, etc. Layout, alignment, plumbness,
etc. are the sole responsibility of the Contractor.

Inspection of all concrete placing, finishing, and curing operations. Testing
Agency shall verify that all concrete forms and reinforcing are clean and free of
dirt and debris at time of pour and that concrete is properly deposited,
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5.

consolidated, finished and cured.

Placement and location of embedded items such as sleeves, inserts, railings,
etc. is the responsibility of the Contractor and Construction Manager.

C. Testing: Testing Agency shall perform tests as follows for the entire duration of
work. Methods of tests shall in all cases comply in detail with latest applicable ACI
and ASTM requirements and the New York City Building Code Tests shall be made
by an ACI Concrete Field Testing Technician Grade 1 or equivalent.

1.

General: Sampling of fresh concrete shall comply with ASTM C172. Shall be
taken of concrete as specified herein.

Slump: Testing shall comply with ASTM C143. Test every time compressive
strength cylinders are taken. Perform additional tests when concrete
consistency seems to have changed. When a high-range, water reducing
admixture is being used, slump tests shall be made before and after the
admixture is added. The results of such tests shall be included in the Testing
Agency's written reports.

Air Content: Testing shall comply with ASTM C173, volumetric method for
lightweight or normal weight concrete or ASTM C231, pressure method for
normal weight concrete. Air content must be verified by unit weight tests. Test
every time compressive strength cylinders are taken. The results of such tests
shall be included in the Testing Agency's written reports.

Concrete Temperature: Test at discharge from every truck when air
temperature is 40 degrees F (4 deg C) and below, and when 80 deg F (27 deg
C) and above. Otherwise test every time compressive strength cylinders are
taken. The results of such tests shall be included in the Testing Agency's written
reports.

Compression Strength Tests: Test cylinders shall be made, taken, cured and
tested in accordance with ASTM C172, C31 and C39 as applicable.

a. Sets of test cylinders shall be taken at the mixer at intervals specified
herein. Samples shall be laboratory cured unless otherwise directed by
Engineer. Test one cylinder at seven days for information, two at 28 days
for acceptance, and one shall be retained for testing at 56 days if required.

For concrete with specified strength of 6000 psi or greater, test two
cylinders at seven days, three at 28 days, and three shall be retained for
testing at 56 days. In addition, when intermediate conveyance is be used
to place the concrete, one additional set of cylinders shall be taken for
each 150 cubic yards or fraction thereof for each type of concrete placed in
any one day’s concreting. These test cylinders shall be separate and
distinct from those made in the mixer and shall be made in the same batch
and cured and tested in the same manner as the samples taken from the
mixer.

b.  Cylinder sets shall be taken for each type of concrete poured each day, but
not less than one set for each 50 cubic yards, nor less than one set for
each 5000 square feet of surface area for walls or slabs. Additional sets
shall be taken when requested by Engineer.

c¢.  When frequency given above would provide less than five cylinder sets for
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8.1

a given type of concrete, sets shall be made from at least five randomly
selected trucks or from each truck if fewer than five trucks are used.

d.  Strength level of concrete will be considered satisfactory if the average of
any three consecutive strength tests representing each type of concrete
equals or exceeds the specified strength, and not more than 10% of the
strength tests have values less than the specified strength, and no test
shall show an average of less than 85% of the specified strength. A
strength test is the average of three cylinders tested at the design age of
the concrete.

e. Test reports shall include name of Testing Agency and project, date of
concrete placement, type of concrete, exact location of concrete batch in
structure and results of seven and 28 day tests and shall be specially
marked to clearly identify any and all results falling below specified
strength.

f.  Additional tests may be performed by the Testing Agency on in-place
concrete if compressive tests or inspection or observation by Engineer
reveals nonconforming work or practices. Cored cylinders complying with
ASTM C42 or other methods directed by Engineer may be used.
Contractor shall pay for such tests.

g. If tests indicated unsatisfactory strength, as defined above, one core
complying with ASTM C42 shall be taken for each strength test falling
below the design strength. Such cores shall be subject to petrographic and
chemical analyses.

Grout shall be tested for compressive strength in accordance with ASTM C1107.

Nine 2 inch cubes shall be taken each day grout is being placed and 3 cubes
tested at 3, 7 and 28 days. When requested by Engineer, furnish test data
indicating grout placed at a fluid consistency achieves 95% bearing under an 18”
x 36” base plate.

Tests for water soluble ion chloride content shall be made in accordance with
ASTM C114 for concrete that has a maximum chloride ion content specified in
this Specification. Test every time compressive strength cylinders are taken.
The results of such tests shall be included in the Testing Agency's written
reports.

Cement Cube Strength Tests: For concrete with a design strength of more than
4 ksi, cement samples shall be taken directly from the hopper at the batching
plant and tested in accordance with ASTM C109.

a. Samples shall be taken randomly, in quantities directed by the Engineer,
throughout the project at each shipments of bulk cement and at additional
times as directed by the Engineer.

Microwave Testing: Test water / cementitious materials ratio with Microwave

test per AASHTO T318 as directed by Engineer. Tests to be performed daily

during placement of parking decks and ramps and other concrete with a w/cm of

0.40 or less. *

QUALITY CONTROL

General: Contractor shall examine all Contract Documents and note any
discrepancies and special construction problems requiring close coordination and
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exact time schedules; assume the responsibility of same and administer action such
that the proper solution will result.

1.

Contractor's material control procedures shall be effective and shall assure that
all work fulfills the requirements of applicable provisions of the Contract
Documents.

Contractor shall maintain, on staff, sufficient office, field engineering, and field
supervision staff to assure that all data and layout drawings for work of other
Sections is transmitted to detailers to allow proper detailing of holes,
penetrations, chases, and the like and to assure proper execution of the work in
the field.

Perform quality control functions required to achieve and to document that work
conforms to the Contract Documents. Provide access to Contractor's quality
control documents and reports upon request of Owner, Engineer, Architect or
Testing Agency. Provide reasonable numbers of photocopies of specific quality
control reports on request.

Contractor and Construction Manager shall coordinate and schedule the work of
this Section with the work of other Sections of this Specification in order to
optimize quality and to avoid delay in overall job progress.

Prior to starting applicable phases of the work of this Section (i.e., shop
drawings, formwork, reinforcing steel fabrication and placement, concrete
placement, etc.), Contractor shall cooperate and coordinate with each trade
affected by the work of this Section, including areas where work of other
Specification Sections joins or relates to work of this Section. Contractor shall
report unsatisfactory or nonconforming conditions to Engineer in writing prior to
the start of work.

Construction loads shall not exceed the superimposed load, which the member,
with necessary supplemental support, is capable of carrying safely and without
damage. The amount, method of distribution, and proposed supplemental
support of loads during construction shall be the sole responsibility of the
Contractor.

B. Qualifications: Throughout the progress of the work of this section, provide at least
one person who shall be thoroughly familiar with the Construction Documents and
other applicable specified requirements, completely trained and experienced in the
necessary skills, and who shall be present at the site and shall direct all work
performed under this Section.

1.

In actual installation of the work of this Section, use adequate numbers of skilled
workmen to ensure installation in strict accordance with the approved design.

In acceptance or rejection of work performed under this Section, no allowance
will be made for the lack of skill on the part of workmen.

C. Formwork Design: Design and engineering of formwork, as well as its construction
and inspection, shall be the sole responsibility of the Contractor.

1.

Design, construct, erect, support, brace, maintain and remove forms in
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conformance with the requirements of ACI 318, Chapter 6 and ACI 347R for
loads, lateral pressure, and allowable stresses, in addition to other design
parameters such as wind loads.

2. All forms shall be sound, clean and sturdy enough to maintain true planes as

shown on the Drawings, within the tolerances recommended in ACI1 117 and as
specified herein.

Cold Weather: When casting concrete in cold weather, plans to protect the concrete
from freezing shall be made in advance and shall be in accordance with ACI 306.1.
All materials and equipment to protect the concrete shall be on site before the first
frost is likely to occur, not after the concrete has been placed. The Contractor is
responsible for ensuring the proper planning for cold weather concreting.

MEASUREMENTS AND TOLERANCES

Measurements: Lay out each part of the work in strict accordance with the Contract
Documents. Precise measurements and layout are the sole responsibility of the
Contractor.

Obtain all field measurements required for proper detailing, fabrication and
installation of the work. Field verify all dimensions and locations of existing
conditions shown on the Contract Documents. Where discrepancies exist, notify
Engineer in writing, and by sketch when applicable, of discrepancies and proposed
solutions to correct discrepancies.

Tolerances for Slab Finishes: Refer to Part 3 of this specification for requirements.

Tolerances for Formed Surfaces: Unless otherwise specified or noted on the
Drawings, conform to the requirements given below or as given in ACIl 117,
whichever is more stringent. All tolerances shall apply to the full height of the
building. Variations from grade shall be measured prior to removal of formwork.

1. Variation from plumb:

a. In the lines and surfaces of columns, piers, walls, corners and the like:
i) Inany 10 ft. of length 1/4 in.
ii) Maximum for the entire height 1in.

b. Forexposed corner columns, control-joint grooves, and other conspicuous
lines:
i) Inany 20 ft. of length 1/4 in.
ii) Maximum for the entire height 1/2 in.

2. Alignment:

a.  Atslab and/or beam, alignment of columns or walls above and below:
i) Maximum offset 1/4 in.

3. Variation from level or specified grades and elevations:

a. Inslab, beam and girder soffits and the like:

i) Inany 10 ft. length 1/4 in.
ii) In any bay or in any 20 ft. length 3/8 in.
ii1) Maximum for the entire length 3/4 in.
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b. In exposed lintels, sills, parapets, horizontal grooves, and other
conspicuous lines:
i) Inany bay orin 20 ft. length 1/4 in.
ii) Maximum for the entire length 1/2 in.

4. Variation of building lines from theoretical positions in plan and related positions
of columns, walls, piers and the like:

i) Inany bay 1/4 in.
ii) Inany 20 ft. length 1/4 in.
iii) Maximum for the entire length 1/2in.

5. Sleeves, wall openings and floor openings:

i) Variation in size 1/4 in.
ii) Variation in location 1/2in.

6. Variation in cross-sectional dimensions of columns and beams and in thickness
of slabs and walls:

i) Minus 1/4 in.
ii) Plus 1/2 in.

7. Variation in the location of anchors and inserts shown in accepted shop
drawings, unless more stringent tolerances are required for work of other

Sections:
i) Vertically 3/8 in.
ii) Horizontally 1/4 in.

8. Faces of formed slab edges, turned down spandrels, and parapets shall not
deviate from theoretical position or alignment by more than the distance in
consideration divided by 500 or by 1/2 inch, whichever is less.

9. Footings:
a.  Variations in dimensions in plan:
i) Minus 1/2in.
ii) Plus 2in.

b.  Misplacement or eccentricity:
i) 2 percent of the footing width in direction of misplacement but not

more than 2in.
c.  Thickness:
i) Decrease in specified thickness 5 percent
ii) Increase in specified thickness No limit
d.  Elevation at steel bearing plates:
i) Plus 1/4 in.
ii) Minus 1/4 in.

10. Variation in stair dimensions:

a.  Ina flight of stairs:
i) Rise 1/8 in.
ii) Run 1/4 in.
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b. In consecutive steps:
i) Riser 1/16 in.
ii) Tread 1/8 in.

E. Fabricating and Placing Tolerances for Reinforcement: Bars used for concrete
reinforcement shall be fabricated in accordance with the fabricating tolerances given
in ACI 315 and placed in accordance with tolerances given in ACI 318, Chapter 7, or
provided herein, whichever is more stringent.

1. Bars shall be placed to the following tolerances:

a.  Clear distance to formed surfaces: + 1/4 in.
b.  Minimum spacing between bars: + 1/4 in.
c. Top bars in slabs and beams:

i) Members 8 in. deep or less: +1/4 in.

ii) Members more than 8 in. but not over 2 feet deep:  + 1/2in.
d. Crosswise of members: spaced evenly within 2 in.
e. Lengthwise of members: +2in.

2. Bars may be moved as necessary to avoid interference with other reinforcing
steel, conduits, or embedded items. If bars are moved more than one bar
diameter, or enough to exceed the above tolerances, the resulting arrangement
of bars shall be subject to acceptance by the Engineer.

10.1 PROJECT SITE CONDITIONS

A. The Contractor shall report in writing to the Engineer any discrepancies between the
design drawings and the existing site conditions.

B. The Contractor shall field verify all information related to existing conditions such as:
Surrounding structures, underground utilities and any other conditions that may
exist.

C. The Contractor shall survey surrounding structures to obtain information such as:
Elevation of existing footings, bearing walls, water supply, sewage, utility piping and
other utilities installations which may interfere with the construction.

D. The Contractor shall obtain the pertaining information described above before
starting a particular phase of work.

E. Examine the substrata and the conditions under which the concrete is to be installed
and notify the Engineer in writing of unsatisfactory conditions. Do not proceed with
the work until the unsatisfactory conditions have been corrected.

F. All concrete work shall be properly protected during casting against freezing,
excessive heat, acid rain or any other environmental destructive agent. Completed
work shall be covered temporarily, permanently or as required. Protect adjacent
finish materials against spatter during concrete placing.

G. The Contractor shall comply with any and all federal, state and local environmental
code requirements.

H. Descriptions of, or limitations on, sequences of construction given in the Contract
Documents are intended to assist the Contractor. Descriptions or limitations given
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are not by any means intended to fully describe construction limitations, sequence
or techniques, nor preclude use of other methods if accepted by Engineer in writing.
Whether or not Contractor follows the limitations and descriptions given herein,
Contractor remains fully responsible for both the stability and the safety of the work;
adherence to the limitations described herein does not relieve the Contractor from
that responsibility.

DELIVERIES, STORAGE AND HANDLING:

Materials and products shall be delivered to the site in the manufacturer's original
and unopened containers and packaging bearing labels as to type of material, brand
name and manufacturer's name. Delivered materials shall be identical to accepted
samples.

Materials and products shall be handled in a workmanship like manner per
manufacturer's specifications. Storage shall be under cover in dry, weathertight,
ventilated and clean locations off the ground.

Protect reinforcing steel and mesh from scaling, oil, grease and distortion.
Reinforcing steel and mesh that has rusted to the extent of scaling will be rejected
and may be placed in the work only after proper cleaning and approval by the
Testing Agency.

Storage of ingredients for concrete:
1. Cement shall be stored in weathertight containers.

2. Aggregate stockpiles shall be arranged and used in a manner to avoid excessive
segregation and to prevent contamination with other materials or with other sizes
of like aggregates. To ensure that this condition is met, any test for determining
conformance to requirements for cleanliness and grading shall be performed on
samples secured from the aggregates at the point of batching. Frozen or
partially frozen aggregates shall not be used.

3. Stockpiles of natural or manufactured sand shall be allowed to drain to ensure a
relatively uniform moisture content throughout the stockpile.

4. Unless predampening is not considered desirable by the manufacturer or is
considered impractical by the Engineer, dry lightweight aggregates shall be
predampened as necessary. To prevent excessive variations in moisture
content, predampened aggregates shall be allowed to remain in the stockpiles
for a minimum of 12 hours before use.

5. Admixtures shall be stored in a manner that will avoid contamination,
evaporation, or damage. For admixtures used in the form of suspensions or
nonstable solutions, agitating equipment shall be provided to ensure thorough
distribution of the ingredients. Liquid admixtures shall be protected from
freezing and from temperature changes which would adversely affect their
characteristics.

Delivered materials which are damaged or otherwise not suitable for installation,
shall be removed from the jobsite and replaced with acceptable materials.
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12.1  DEFICIENT WORK

A. Deficient work or any work failing to strictly conform to the Contract Documents shall
be removed and replaced, or repaired if accepted by Engineer, at no cost to the
Owner, Architect or Engineer.

1.

Contractor shall prepare appropriate details and procedures to bring such work
into conformance with the Contract Documents and submit to Engineer for
review and acceptance. Contractor shall, through the Owner, reimburse the
Engineer for time and expense incurred reviewing proposal procedures and
details in accordance with the Engineer's current fee schedule.

Nonconforming work may be rejected by Owner, Architect or Engineer at any
time, regardless of prior acceptance in shop drawings, prior inspection, inclusion
in inspection or test reports, or inclusions in certificates of payments.

B. Deficient work shall include, but not be limited to:

1.
2.
3.

9.
10.

Low cylinder strength, as defined by this Specification.
Excessive or deficient air content.
Slump not in accordance with this Specification.

Spalling, honeycombing, surface defects, cracking, improper consolidation or the
like.

Unauthorized cutting, construction joints, cold joints and so forth.

Workmanship not in accordance with the Drawings, with this Specification, with
accepted samples, or with referenced codes or standards.

Incorrect forming, finishing or treating of concrete surfaces.
Exceedance of tolerances.
Evidence of improper curing and the like.

Higher than specified water content and/or w/cm ratio as determined by
Microwave testing.

PART 2 PRODUCTS

1.1 CONCRETE INGREDIENTS

A. Cement: Portland cement conforming to ASTM C150, Type | or II, from a single
supplier.

1.

For concrete mixes with a design strength of more than 4 ksi, cement shall have
a minimum 28-day cube strength of 4000 psi when tested in accordance with
ASTM C109. Refer to Table 2A of ASTM C150.

Cementitious material must contain slag and/or fly ash as appropriate to reduce
the amount of Portland cement. Limits shall not exceed those indicated in the
Building Code.
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B. Aggregates: All aggregates shall conform to ASTM C33 for normal weight concrete
or ASTM C330 for lightweight concrete. Aggregates for slabs on ground shall
conform to the recommendations of ACI 302.1R, Chapter 4. Aggregates shall be
suitably graded.

1. Fine Aggregate: Clean, hard, light colored sand.

2. Coarse Aggregate: Sound gravel or crushed stone, having clean, uncoated,
hard and strong particles and free of deleterious materials such as alkali, acidic
or organic matter. ASTM C33 size #67 or smaller.

3. Lightweight Coarse Aggregate: Rotary kiln product of expanded shale or slate
and conforming also to all requirements for normal weight coarse aggregates.
For pump mixes, lightweight aggregate shall be purchased from the supplier
pre-saturated.

4. Pea Gravel Aggregate: Aggregates shall be as given above, except that coarse
aggregate shall be ASTM C33 size #8.

C. Water: Clean, fresh, potable and free from deleterious materials.

Admixtures: Concrete admixtures shall improve concrete properties, including
desired setting characteristics, and shall be used in accordance with manufacturer's
recommendations. All admixtures shall be added at separate intervals of mix cycle.

1. The following admixtures (or equivalents accepted by Engineer) shall be
permitted:

a.  Air-entraining, conforming to ASTM C-260; “Air-Mix” or “AEA-92” by the
Euclid Chemical Company, “Daravair-M” by W.R. Grace & Co., or “MB-VR”
or “MBAE-90” by BASF The Chemical Company, “SikaControl AIR-160",
“SikaAEA-14", “Sika Air’ by Sika Company

b.  Water-reducing, conforming to ASTM C-494 Type A; “Eucon NW” or
“‘Eucon WR-91” by the Euclid Chemical Company, “WRDA-64" or “WRDA-
79” by W.R. Grace & Co., or “Pozzolith N” by BASF Admixture Systems,
“Sika Plastocrete” by Sika Company.

c. Non-chloride and non-corrosive accelerator conforming to ASTM C-494
Type C; “Accelguard 80/90 or NCA” by the Euclid Chemical Company,
“‘Daraset” by W.R. Grace & Co., or “Pozzutec 20” by BASF Admixture
Systems.

d. Water-reducing, retarding conforming to ASTM C-494 Type D; “Eucon
Retarder 75 or Eucon DS” by the Euclid Chemical Company, “Daratard-17"
by W.R. Grace & Co., or “Pozzolith R” by BASF Admixture Systems.

e. Mid-range water reducing conforming to ASTM C-494 Type A; “Sikament
AFM”, “SikaPlast” by Sika Company

f.  High-range, water-reducing conforming to ASTM C-494 Type F; “Eucon
37" or “Eucon SPJ” or “Plastol Series” by the Euclid Chemical Company,
“Daracem-100" or “AdvaFlow Series” by W.R. Grace & Co., or “Rheobuild
1000” or “Glenium Series” by BASF Admixture Systems, “Sikament” by
Sika Company.

g.  Strength/Hardening Accelerators conforming to ASTM C-494 Type C; “Sika
Rapid”, “Sika Plastocrete”, “SikaSet’by Sika Company

h.  Corrosion inhibiting, calcium nitrite based compound; “Eucon CIA” by the
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2.1

F.

Euclid Chemical Company, “DCI Corrosion Inhibitor” by W.R. Grace & Co.,
‘Rheocrete CNI” by BASF Admixture Systems, “Sika CNI”, “Sika
FerroGard-901 S” by Sika Company

i.  Shrinkage Reducing Admixture conforming to ASTM C-494 Type S;
“SikaControl” by Sika Company

j. Microsilica; “MSA” by the Euclid Chemical Company, “Force 10,000” by
W.R. Grace & Co., or “Rheomac SF” by BASF Admixture Systems.

k. Structural Macro Fibers: ASTM C 1116, minimum of 2 inches (50mm)
length, aspect ratio of 50 to 90, minimum toughness rating of R10, 50 = 60
(approximate) according to ASTM C 1018. Manufacturer: The Euclid
Chemical Company, “Tuf-Strand SF” or W.R. Grace “Strux 90.40".

L Fast setting, self-consolidating concrete repair mortar; “EucoRepair SCC
Fast” by the Euclid Chemical Company.

The use of admixtures containing calcium chloride, thiocyanates or chloride ions in
excess of 0.05% by weight of cement is specifically prohibited.

Certification: Written conformance to the above-mentioned requirements and the
chloride ion content of admixtures will be required from the admixture manufacturer
prior to mix design review by the Engineer.

Supplementary Cementitious Materials:

1. Fly Ash: ASTM C618, Class F except that maximum carbon content shall not
exceed three percent and maximum percentage retained on the #325 screen
shall not exceed 25 percent. Fly ash shall be from a single, domestic source.

2. Ground Granulated Blast-Furnace Slag: ASTM C989, Grade 100 or 120 may be

used up to a maximum of 40% of the total cementitious content.

3. The exact percentages to be used shall be based on a successful test

placement onsite.
REINFORCEMENT MATERIALS

Reinforcing Bars: ASTM A615, Grade 60, deformed, from new billet steel, produced
domestically, unless noted otherwise on the drawings. ASTM A706 for welded
reinforcement.

Welded Wire Fabric: ASTM A185 for sizes less than W4.0 and ASTM A497 for
sizes D4.0 and larger unless noted otherwise on the Drawings.

Post-Tensioning Tendons: See section 03470.

Bar and Mesh Supports: Supports shall be all plastic or have plastic coating
extending at least 1/2 inch up from concrete surface. Coating shall be at least 1/8
inch thick at tips.

1. Mesh supports for slabs on ground shall be precast blocks of concrete.

Mechanical Tension Splices for Reinforcing Bars: Cadweld Rebar Splices or Lenton
Couplers by Erico Products, Inc., BarGrip by BarSplice Products Inc., HRC by
Headed Reinforcement Corp., or equivalent accepted by Engineer.

Mechanical Compression Splices for Reinforcing Bars: Speed-Sleeve Splices by
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Erico Products, Inc. or equivalent accepted by Engineer.

Stainless Steel Reinforcing Bars: ASTM A955, Grade 60, deformed, from new billet
steel produced domestically, unless noted otherwise on the drawings.

Galvanized Reinforcement and Accessories: ASTM A615deformed bars as specified
herein Galvanized conforming to ASTM A767 or welded wire fabric, A496 or A497
Galvanized conforming to ASTM A641.

1. Galvanized miscellaneous hardware, such as chairs, tie-wires, bar supports
shall conform to ASTM A153.

Shear Reinforcement: Stud rails by Decon.
FORMWORK MATERIALS
Form Contact Surfaces:

1. Forms for exposed finish concrete shall be made of plywood, metal,
metal-framed plywood faced or other acceptable panel type materials to provide
continuous, straight, smooth, exposed surfaces. These types of forms shall
comply with the U.S. Product Standard PS-1, "A-C or B-B high density overlaid
concrete form" Class |I.

2. Forms for unexposed finish concrete shall be made of plywood, lumber, metal,

or other material acceptable to Engineer and Architect. Provide lumber dressed
on at least two edges and one side for tight fit.

3. Joist and waffle slab pans shall conform to standard dimensions and all the

requirements of Concrete Reinforcing Steel Institute. Pans shall be in clean,
new-like condition and shall be in steel or fiberglass reinforced plastic. Submit to
Engineer and Architect for acceptance. End caps shall be provided for joist pans
at beams, bridging and special headers if pans are not closed ended.

4. Forms for round columns shall be metal, fiberglass or cardboard, free of

horizontal seams and having a smooth, uniform finish. Discontinuities or bulges
will not be allowed. Joints shall be tight and flush.

Left-In-Place Forms: Galvanized per ASTM A653, coating designation G90, and not
less than 20 gage.

C. Formwork Accessories:

1. Form Sealers: Shall be guaranteed by manufacturer to be non-staining and to
not impair the bond of paint, waterproofing or other required surface coatings.

a.  Sealerfor lumber surfaces and plywood edges shall be clear polyurethane.
b.  Sealer for board forms shall be penetrating, non-staining and not leave a
surface coating.

2. Releasing Agents: Shall be compatible with material or finish to be

subsequently applied and free of deleterious effects on final surfaces.

3. Form Oil: Shall not contain castor oil.
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4. Form Ties: Factory-fabricated, adjustable-length, removable or snapoff metal

form ties, designed to prevent form deflection and to prevent spalling of concrete
upon removal. Provide units which will leave no metal closer than 1-1/2" to
surface nor leave a hole greater than 7/8" in diameter. Ties shall have a
minimum capacity of 3000 pounds.

MISCELLANEOUS MATERIALS AND PRODUCTS

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal
strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive
bonding to concrete, 1/2 by 1-1/4 inch (19 by 25 mm). Provide Cetxo Waterstop RX-
101T by Minerals Technologies Inc.

Vapor Barrier: Provide vapor barrier which conforms to ASTM E1745, Class A. The
membrane shall have a water-vapor transmission rate no greater than 0.008 gr. / ft 2
/ Hr. when tested in accordance with ASTM E96. The vapor barrier shall be placed
over prepared base material where indicated below slabs on grade. The vapor
barrier should be placed directly below the slab on ground. Vapor barrier shall be no
less than 15 mil thick. Provide Stego Wrap (15 mil) Vapor Barrier by Stego
Industries LLC.

Granular Fill: Under slabs on ground shall be well a graded run of bank sand and
gravel with maximum size of 1-1/2", between 30% and 50% passing a #4 sieve,
between 10% and 25% passing a #50 sieve and not more than 5% of particles by
weight passing a #200 sieve. Imported material, if required, shall consist of a well
graded mixture of sand and durable, hard limestone. The Contractor shall provide
laboratory gradation tests (i.e., before and after laboratory compaction tests) and
compaction tests (ASTM D 1557) prior to delivery for evaluation and approval by the
geotechnical engineer.

Gravel or Crushed Stone: Under slabs on ground shall be hard, clean, natural rock,
free of dust or other contaminants, and graded to requirements of ASTM C33, size
#67.

Non-Shrink Grout: Factory premixed grout complying with ASTM C1107 Grade B;
Masterflow 928 or Masterflow 713 by BASF Admixture Systems, SikaGrout 212 by
Sika Corporation, “NS Grout” by the Euclid Chemical Company or equivalent
accepted by Engineer.

1. High Flow Grout: Where high fluidity and/or increased placing time is required,
use high flow grout. The factory pre-mixed grout shall conform to ASTM C1107,
“Standard Specification for Packages Dry, Hydraulic-Cement Grout (Non-
Shrink).” In addition, the grout manufacturer shall furnish test data from an
independent laboratory indicating that the grout when placed at a fluid
consistency shall achieve 95% bearing under a 18” x 36” base plate. Provide
Hi-Flow Grout by The Euclid Chemical Co. or Masterflow 928 by BASF
Admixture Systems. *

Bonding Agent: “SBR Latex” by Euclid Chemical Company, Daraweld-C by W.R.
Grace & Co. or equivalent accepted by Engineer.

Curing Materials: Sheet materials shall conform to ASTM C171 and be
non-bleeding and non-staining. Burlap cloth shall be made from jute or kraft and
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conform to AASHTO M182, using at least 2 layers.

H. Curing and Sealing Compound: Shall conform to ASTM C309, Type 1 or 1D; with
30% minimum solids content Masterkure-CR by BASF Admixture Systems, Kurez
DR Vox by the Euclid Chemical Company, Sonosil by Sonneborn Building Products
or equivalent accepted by Engineer.

I.  Bond Breaker: Under fill and topping slabs shall be 4 mil thick polyethylene sheet.

J. Styrofoam: Shall conform to ASTM C578, Type VI; Styrofoam 40 High Load by The
Dow Chemical Company or equivalent accepted by Engineer.

K. Expansion Dowels: ASTM A36 bars, hot-dipped galvanized and provided with a
suitable expansion shield securely positioned and end filled with a readily
compressible material assuring adequate expansion space beyond.

L. TFE Slide Bearings: A nominal 1/16” glass filled virgin PTFE. The bonding shall be
done in a heated bonding press under a controlled time and pressure. The stainless
steel shall be a minimum of 20 ga A240 Type 304 with a surface finish of less than
20 micro inches RMS. Type CSB as manufactured by CONSERY Inc, Fluorgold by
Seismic Energy Products, or equivalent accepted by Engineer.

M. Neoprene Pads: Shall conform to AASHTO Standard Specification, Division II,
Chapter 18 ASTM D2240, grade 50 Durometer hardness.

N. Premolded Joint Filler: Non-extruding bituminous-type preformed expansion joint
filler conforming to ASTM D1751.

O. Expansion Joint Filler: Sponge neoprene, closed cell, ASTM C1056, Grade
SCO-11, high performance.

P. Semi Rigid Joint Filler: For contraction and construction joints in slabs on grade a
two (2) component 100% solids compound, with a minimum shore A hardness of 80.
Provide “Euco 700” or “QWIKjoint 200” by The Euclid Chemical Company or
Masterfill CJ by BASF Admixture Systems.

Q. Liquid Sealer Densifier: High performance, deeply penetrating concrete densifier;
odorless, colorless, VOC - compliant, non-yellowing siliconate based solution
designed to harden, dustproof and protect concrete floors subjected to heavy
vehicular traffic and to resist black rubber tire marks on concrete surfaces. The
compound must contain a minimum solids content of 20% of which 50% is
siliconate. Provide Diamond Hard by The Euclid Chemical Company.

R. Penetrating Sealer: Clear solvent based or water based silane or siloxane
penetrating sealer; Euco-Guard 100, 200 or Vox by the Euclid Chemical Company,
Sikaguard 701W by Sika, Masterseal SL by BASF Admixture Systems, or equivalent
accepted by Engineer.

S. Non-Oxidizing Metallic Floor Hardener: The specified non-oxidizing metallic floor
hardener shall be formulated, processed and packaged under stringent quality
control at the manufacturer’s owned and controlled factory. The hardener shall be a
mixture of specially processed non-rusting aggregate, selected Portland cement and
necessary plasticizing agents. Product shall be “Diamond-Plate” by The Euclid
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Chemical Co.

Polymer Repair Mortar: Polymer and microsilica modified cementitious based
compound; “Thin Top Supreme, Concrete Top Supreme” (Horizontal repairs) by the
Euclid Chemical or “Sikatop 121 or 122” (Horizontal repairs) by Sika Chemical, or
“Verticoat/Verticoat Supreme by The Euclid Chemical Company (Vertical or
Overhead) or “Sika 123" by Sika Chemical (Vertical or Overhead) by Sika Chemical.
These patching mortars may be used when color match of the adjacent concrete is
not required. Prior approval by the Engineer is required.

High Strength Repair Mortar: A flowable high strength, microsilica modified repair
mortar for large horizontal placements or form and pour applications; Eucocrete by
Euclid Chemical.

Underlayment Compound: Free flowing, self-leveling, pumpable cementitious base
compound, Eucofloor SL160 by The Euclid Chemical Company, Ardex by Ardex
Company, or Underlayment 110, by BASF Admixture Systems.

Slab on Ground Plate Dowels: Plate material shall be ASTM A36 steel and shall be
Diamond Dowel System, by PNA Construction Technologies, size 1/4” x 42"
dowels. Locate plate dowels at construction joints. Do not shear plates. Remove
burrs at edges of plates.

Contraction Joint Protection: Load plate shall be smooth steel plate bars, ASTM
A36, and shall be Load Plate Basket or PD3 Basket by PNA Construction
Technologies. Locate Load Plate Baskets at contraction joints so noted on the
plans. Do not shear. Remove burrs. *

PART 3 EXECUTION

1.1

2.1

A

PRE-CONSTRUCTION CONFERENCE

At least 35 days prior to the start of concrete construction schedule, the contractor
shall conduct a meeting to review the proposed mix designs and to discuss the
required methods and procedures to achieve the required concrete construction.
The contractor shall send a pre-construction conference agenda to all attendees 20
days prior to the scheduled date of the conference.

PREPARATION FOR CONSTRUCTION

Adjacent Structures: Contractor is solely responsible for the protection, shoring,
bracing, stability and underpinning of existing structures either on or adjacent to the
site. Details and extent of such work shown on the Drawings are suggestions only;
Contractor is to determine requirements and methods. All of the above operations
shall be done under the supervision of a qualified Professional Engineer licensed in
the state of New York.

Examination of Field Conditions: Contractor shall examine all existing surfaces,
structures and the like which the work must attach to, clear or abut. Notify Engineer
in writing of any conditions, which will delay or be detrimental to work. Start of work
shall represent acceptance by Contractor of existing conditions as suitable for
completing work as specified.
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C. Field Measurements: Contractor shall verify, by measurements at the site, all

existing dimensions, which affect the work of this Section. Field dimensions varying
from those on the design drawings or accepted shop drawings shall be brought to
the Architect's and Engineer's attention in writing.

FORMWORK

General: Contractor shall be solely responsible for the design, construction,
erection, removal, safety and adequacy of all concrete formwork, falsework, shoring,
reshoring and the like. Design, erect, support, brace, and maintain formwork to
support vertical and lateral, static and dynamic loads that might be applied, until
such loads can be supported by the concrete structure.

1. Design formwork to be readily removable without impact, shock, or damage to
cast-in-place concrete surfaces and adjacent materials.

Construction and Erection: Construct forms of correct size, shape, alignment,
elevation, and location so as to obtain accurate lines, positions, grades, levels, and
plumb work in finished structures. Maintain tolerances required in this Specification.

1. Provide for openings, offsets, sinkages, keyways, recesses, moldings,
rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorages and
inserts, and other features required in the work. Solidly butt joints and provide
back-up at joints to prevent leakage of cement paste.

2. Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush plates or wrecking plates where stripping may damage
cast concrete surfaces. Kerf wood inserts for forming keyways, reglets,
recesses, and the like, to prevent swelling and for easy removal.

3. Provide temporary openings where interior area of formwork is inaccessible for
cleanout, for inspection before concrete placement and for placement of
concrete. Securely brace temporary openings and set tightly to forms to prevent
loss of concrete mortar. Locate temporary openings on forms at inconspicuous
locations.

4. Provide top forms for inclined surfaces where slope is too steep to place
concrete with bottom forms only.

5. Camber forms as indicated on Drawings and elsewhere as required to achieve
level finish surfaces. Camber top surfaces of such locations by setting screeds
to follow camber of formwork and maintain uniform thickness. Shape of
cambered form surfaces shall be gently curved.

6. Formwork surface materials shall be cleaned thoroughly and repaired prior to
reuse. Damaged materials, which cannot be repaired prior to conditions
complying with this Specification, shall not be reused. Condition of formwork
surfaces, use and reuse shall be subject to acceptance or rejection by Architect
or Engineer. Rejected formwork shall be removed from the jobsite immediately.

7. Provide openings in concrete formwork to accommodate work of other trades.
Determine size and location of openings, recesses, and chases from trades
providing such items. Accurately place and securely support items built into
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forms.

8. Provide form ties at spacing as required to hold formwork readily and eliminate
visible deflection and building of formwork surfaces as well as safely resist all
applied loads. Ties shall be coated with an approved bond breaker.

9. Foamglass panels shall be installed with staggered joints and bonded with
adhesive approved by manufacturer.

C. Cleaning and Preparation of Forms: Thoroughly clean forms and adjacent surfaces
to receive concrete. Remove chips, wood, sawdust, dirt, or other debris just before
concrete is placed. Retightening of forms and bracing after concrete placement is
required to eliminate mortar leaks and maintain proper alignment. Split, frayed,
delaminated, or otherwise damaged form facing material will not be acceptable for
exposed surfaces. Apply form coating compound as specified for new formwork.

1. Clean re-used forms of concrete matrix residue, repair and patch as required to
return forms to acceptable surface condition.

2. Coat contact surfaces of forms with releasing agents and/or form-coating
compound before reinforcement is placed.

3. Coat steel forms with a non-staining, rust-preventive form oil or otherwise protect
against rusting. Rust-stained steel formwork is not acceptable.

4. Do not allow form coating or releasing agents to come in contact with previously
placed concrete, reinforcement or embedded items.

D. Concrete Forms Exposed to View: Construct form surfaces only with materials
approved by the Architect.

1. Chamfer exposed corners and edges as indicated on architectural drawings,
using wood, PVC, rubber chamfer strips fabricated to produce uniform smooth
lines and tight edge joints.

2. Provide square exposed corners and edges as indicated on architectural
drawings, using wood, metal, or PVC strips fabricated to produce uniform
smooth lines and tight edge joints.

3. Locatetiesinlevel and plumb lines and columns in arrangements acceptable to
the Architect.

4. Form coating and releasing agents shall not discolor concrete.

E. Form Removal and Reshoring: Forms, shores, or reshores shall be removed only
after the concrete has rendered sufficient strength to carry the dead weight of
concrete plus all applicable construction and external loads without causing
damage, overstress, or excessive or permanent deflection. Comply with
recommendations of ACI 347R.

1. Contractor shall be solely responsible for proper and safe removal of forms,
shoring, and removal of reshoring. Contractor shall do cost of tests and/or
calculations needed to determine such techniques, timing and sequences
without expense to Owner, Architect or Engineer.
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2. Contractor shall replace or repair, at Engineer's direction, any and all work
damaged by improper removal or reshoring operations.

3. Formwork not supporting weight of concrete, such as sides of spandrel beams,
and similar parts of the work, may be removed after cumulatively curing at not
less than 50 deg F (10 deg C) for 36 hours after placing concrete, provided that
the concrete is sufficiently hard to not be damaged by form removal operations,
and that effective curing and protection operations are provided as required by
this Specification.

4. Unless reshoring is used, formwork supporting weight of concrete, such as
beam soffits, joists, slabs, and other structural elements, may not be removed in
less than the time period specified in ACI 347, paragraph 3.7.2.3 unless
concrete has attained 75 percent of specified compressive strength at an earlier
time. Determine compressive strength of in-place concrete by testing field-cured
cylinders representative of concrete location or members. The Contractor shall
pay the cost of such testing.

5. Ifreshoring is used, remove shores and reshore in a planned sequence to avoid
damage to partially cured concrete. Locate and provide adequate reshoring to
safely support the structure without excessive stress or deflection. Removal of
reshores shall comply with requirements for removal of forms supporting weight
of concrete. Reshores shall extend at least 3 floors and be placed directly below
shores for level being placed as to transfer loads directly.

6. Prior to removing reshores, the underside of the slab shall be surveyed to
determine the relative elevation of the slab. Ata minimum, survey points are to
be located next to columns and at center of column strips and middle strips.
Slab edges and cantilevers are to be surveyed at points of theoretical maximum
and minimum deflections within each span. Surveyor is to submit a general
layout of points to engineer for approval prior to surveying the slabs. Additional
points may be required at the engineer’s discretion. The Construction Manager
is to contract out the surveying service to a surveyor not affiliated with the
concrete contractor. The cost of this survey is to be included in the construction
cost.

FABRICATION AND PLACEMENT OF REINFORCEMENT

Fabrication: Reinforcing steel shall be fabricated in strict accordance with accepted
shop drawings, and standards and tolerances referenced by or given in this
Specification. Workmanship shall be of the highest standard of the construction
industry using modern equipment and tools in good condition. To the extent
practical, fabrication shall be done in the shop and not in the field.

1. Partially embedded reinforcement shall not be bent or re-bent without the
express written acceptance of the Engineer. Offset bars shall be bent before
being placed.

Placement: Placing of reinforcement shall comply with the requirements of the
Concrete Reinforcing Steel Institute's (CRSI) recommended practice for "Placing
Reinforcing Bars", and as herein specified.

1. Clean reinforcement of loose rust and mill scale, earth, ice and other materials,
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which reduce or destroy bond with concrete.

Accurately position as shown on accepted shop drawings. Support and secure
reinforcement against displacement by formwork, construction, or concrete
placement operations. Locate and support reinforcing by metal chairs, runners,
bolsters, spacers, and hangers, as required.

Place reinforcement to obtain at least minimum coverages for concrete
protection as required. Arrange, space, and securely tie bars and bar supports
to hold reinforcement in position during concrete placement operations. Set wire
ties so ends are directed into concrete, not toward exposed concrete surfaces.

Reinforcing bar supports shall be appropriate for the intended use and used in
sufficient numbers and proper manner to hold reinforcing accurately in position
before and during concreting operations.

a.  Neither top nor bottom bars shall be allowed to sag below tolerances
specified herein.

b. For #8 bars and smaller, separate adjacent layers of parallel bars with
short length of #8 bars, securely tied to both layers. For #9 bars and
larger, separator bar shall be of the largest bar size separated.

c. Displaced reinforcing steel or embedded items shall be immediately
repositioned and secured with additional supports to prevent recurrence.

d. Reinforcing bars and mesh over metal deck shall be supported and
secured prior to concreting operations.

Tie wire ends shall not fall within required clear concrete cover.

Tack welding of reinforcing steel is prohibited. Replace bars damaged by
welding operations. Welding of bar intersections is prohibited.

C. Reinforcement other than uncoated ASTM A615: Shall be subject to the following in
addition to all other requirements given in this Specification:

1.

Shop-or field-bending of reinforcing bars before or after galvanizing shall pay
special attention to the minimum bend diameters required by Table 2 of ASTM A
767.

Cold bend all bars around pins with nylon collars and take other required steps
to minimize damage of the coating during fabrication. Hot bending will not be
permitted.

Handling and hoisting shall be done with care, making use of nylon lifting slings.

Bundles of bars shall be lifted in a manner to prevent bar-to-bar abrasions;
spreaders shall be used to lift bundles where lifting at third points is not practical.
Bundling bands shall be padded or shall be nylon.

Store bars on padded or wooden cribbing.

Reinforcing bars used as support bars for galvanized or stainless steel
reinforcement shall also be galvanized or stainless steel.

Damage to coating shall be repaired in accord ASTM A780. Bars requiring
patching in excess of 2 percent of the surface area of that bar shall be rejected
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and shall be removed immediately from the site.

5.1 JOINTS

A. Construction Joints: Shall be made and located only as shown or indicated on the
Drawings or accepted shop drawings. Conform to ACI 318, Article 6.4. All
construction joints not shown or indicated on the Drawings shall be submitted in
writing for acceptance.

1.

Provide keyways at least 1-1/2" deep in construction joints in walls, slabs, and
between walls and footings. Accepted bulkheads designed for this purpose may
be used for slabs. Use butt joints for unreinforced slabs on grade with Diamond
Dowels for proper load transfer.

Place construction joints perpendicular to main reinforcement. Continue
reinforcement across construction joints, except as otherwise indicated.

Provide waterstops in construction joints as indicated on drawings and
specifications. Install waterstops to form continuous diaphragm in each joint.
Make provisions to support and protect exposed waterstops during the progress
of work. Fabricate field joints in waterstops in accordance with manufacturer's
instructions.

Where overlay finishes, such as pavers or terrazzo, are to be provided, locate
construction joints accurately below or behind expansion joints in the finish
material.

Do not exceed maximum distance between construction joints noted in the
Drawings or this Specification. If no criteria is given, do not space greater than
40 feet for walls, 100 feet in any direction for formed slabs, or 40 feet for slabs
on ground.

Do not cast columns higher than 1/2 inch or lower than 1 inch below lowest
girder, beam or slab supported by the column.

Construction joints designated to be specially roughened, or joints of new
concrete connecting to existing concrete, shall be bush hammered to 1/4-inch
minimum roughness amplitude and thoroughly cleaned. Apply specified bonding
agent where noted or specified.

Joints in slabs on grade, subjected to hard wheeled traffic shall be filled with the
specified semi-rigid joint filler. The installation shall be made in strict
accordance with the instructions from the manufacturer. The surface must be
level with the concrete shoulders.

B. Contraction (Control) Joints in Slabs-On-Ground: Construct in pattern as shown or
noted on Drawings.

1.

Inserts shall be laid into fresh concrete until top surface of strip is flush with slab
surface. Tool slab edges round on each side of inserts. After concrete has
cured, remove inserts and clean groove of loose debris.

Saw cuts shall be made as soon as possible after slab finishing and may be
done without dislodging aggregate.
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6.1

7.1

a. Maximum joint spacing shall be 36 times the slab thickness unless
otherwise noted on the drawings. The Soff-Cut saw shall be used
immediately after final finishing and to a depth of 1-1/4". A conventional
saw shall be used as soon as possible without dislodging aggregate and to
a depth of 1/4 slab thickness.

b.  Use load plate baskets under saw cuts where designated on the plans for
load transfer.

3. Joints, in slabs on grade, subjected to hard wheeled traffic shall be filled with the

specified semi-rigid joint filler. The installation shall be made in strict
accordance with the instructions from the manufacturer. The surface must be
level with the concrete shoulders.

Isolation Joints in Slabs-On-Ground: Provide at points of contact between
slabs-on-ground and vertical surfaces where shown or called for on drawings.
Provide joint filler and sealant as specified.

Expansion Joints: Locate and construct as noted or shown or called for on
drawings. Width of joint shall be kept completely free of reinforcing steel, concrete,
form materials, conduit, or any other material and shall be cleaned immediately prior
to installation of filler.

1. Jointfiller shall be installed the full depth of the joint, unless specifically indicated
otherwise, and set flush with the exposed concrete surface unless a sealant or
reveal is called for.

INSTALLATION OF EMBEDDED ITEMS

Install anchorage devices and other embedded items required for other work that is
attached to, or supported by, cast-in-place concrete. Use setting drawings,
diagrams, instructions, and directions provided by suppliers of items to be attached
thereto.

Install sleeves, conduits, box-outs and the like for other trades prior to placing
concrete, and where practical, prior to placing reinforcement. Set accurately and
securely so as not to displace during subsequent work.

MIXING AND DELIVERY OF CONCRETE

Ready-Mixed Concrete: All concrete shall be ready-mixed. Batch at a central plant,
with automatic control and recording devices. Comply with ACI 304R, 304.2R,
304.5R and ASTM C94. Each admixture used shall be added at a different stage of
the mix cycle.

1. After the introduction of initial mixing water for the batch, no additional water
shall be added from the truck water system or any other source, even if the
slump at the job site is less than that specified.

2. High-range, water-reducing admixture shall be added at the jobsite or at the

initial batching, in accordance with the manufacturer’s instructions.

3. Synthetic Macro Fiber Reinforcement: Fibers shall be added when concrete is
batched. Follow manufacturer’s instructions and standard ASTM C94 practices.
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Discharge of concrete shall be completed within 17% hours, or before the drum
has revolved 300 revolutions, whichever comes first, after the introduction of the
mixing water to the cement and aggregates or introduction of the cement to the
aggregates.

B. Hand-Mixed Concrete: Shall not be used without written acceptance by Engineer.
When permitted, such concrete shall be mixed only in watertight containers. Each
ingredient shall be measured dry and sand and cement shall be mixed prior to
adding coarse aggregate. Water shall be added slowly so as to provide an even
mixture.

8.1 CONCRETE PLACEMENT

A. General: Comply with ACI 304R and ACI 309R and handle with due care to avoid
deterioration due to delay or handling.

1.

Before placing concrete, inspect and complete formwork installation, reinforcing
steel, and items to be embedded or cast in. Notify other trades to permit
installation of their work; cooperate in setting such work. Moisten wood forms
immediately before placing concrete where form coatings are not used.

Forms and other surfaces to receive fresh concrete shall be clean and free of
frost, dirt and any other debris immediately prior to and during concrete placing.

Apply temporary protective covering to lower 2 feet of finished walls adjacent to
poured floor slabs and similar conditions, and guard against spattering during
placement.

Deposit concrete continuously or in layers of such thickness that no concrete will
be placed on concrete which has hardened sufficiently to cause the formation of
seams or planes of weakness. If a section cannot be placed continuously,
provide construction joints as approved by the Engineer.

Free drop of concrete shall not exceed 8 feet for columns or 4 feet for other
elements. Self-Consolidating Concrete may be dropped further when approved
by the engineer. Canvas or rubber elephant trunks may be used to limit free
drop.

Concrete shall not be placed on frozen subgrade.

Should cold joints form, cease operations. Submit detailed drawings showing
remedial measures for acceptance. Drilled dowels or anchors or chipped
keyways may be required by the Engineer.

Deposit concrete as near as practical to its final location. Minimize lateral
movement of fresh concrete. Placement procedures shall not allow concrete to
drop thru successive reinforcing grids, nor strike cages in columns or layers in
walls.

Concrete temperature, at time of placing, shall not be less than 50°F nor more
than 95°F.

B. Placing Concrete in Forms: Deposit concrete in forms in horizontal layers not deeper
than 24" and in a manner to avoid inclined construction joints. Where placement
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consists of several layers, place each layer while preceding layer is still plastic to
avoid cold joints.

1. Consolidate placed concrete by mechanical vibrating equipment supplemented
by hand-spading, rodding, or tamping. Use equipment and procedures for
consolidation of concrete in accordance with ACI 309R.

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

vibrators vertically at uniformly spaced locations not farther than visible
effectiveness of machine. Place vibrators to rapidly penetrate placed layer and
at least 6 in. into preceding layer. Do not insert vibrators into lower layers of
concrete that have begun to set. At each insertion limit duration of vibration to
time necessary to consolidate concrete and complete embedment of
reinforcement and other embedded items without causing segregation of mix.

3. Self-Consolidating Concrete may not require vibration if successful placement is

demonstrated on site.

Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous
operation, within limits of construction joints (if required), until the placing of a panel
or section is completed.

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

2. Bring slab surfaces to correct level with straightedge and strike off. Use bull

floats or darbies to smooth surface, free of humps or hollows. Do not disturb slab
surfaces prior to beginning finishing operations.

Weather Limitations: Concrete shall not be placed during rain, sleet or snow, nor
shall rain, sleet or snow be permitted to fall upon uncured surfaces.

MISCELLANEOUS CONCRETE WORK

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

Equipment Bases and Foundations: Provide machine and equipment bases and
foundations, as shown on drawings. Set anchor bolts complying with equipment
shop drawings or templates of manufacturer furnishing machines and equipment.
Bases poured on concrete slabs shall be same type of concrete as slab, unless
specifically noted otherwise on the Drawings. Foundations shall be normal weight, 4
ksi concrete, unless noted otherwise. Trowel concrete to a smooth, dense finish.

Steel Pan Stairs: Provide concrete fill for steel pan stair treads and landings and
associated items. Cast-in safety inserts and accessories as shown on drawings.
Screed, tamp, and finish concrete surfaces as scheduled.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is
still green and steel-troweling surfaces to a hard, dense finish with corners,
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intersection, and terminations slightly rounded. If the curb is part of a beam, the
form shall be removed as specified in the section for beams.

Non-Shrink Grouting: Provide formwork; install flowable non-shrink grout and cure
in strict accordance with manufacturer's instructions. Use high flow grout for all
base plates larger than 12 sq. ft.

Concrete Topping: Clean surface of underlying slab of all oil, dirt, laitance and any
other material, which could impair bond. Moisten existing concrete thoroughly prior
to placing topping. Use structural macro fibers at 4 Ibs. per cubic yard in 4000 psi
topping, with a maximum w/cm of 0.50, unless otherwise indicated on the plans.
Approved curing procedure must begin immediately after final finishing. The joint
pattern must be approved by the engineer. *

FINISH OF FORMED SURFACES

Rough Form Finish: Provide for formed concrete surfaces not exposed to view and
not covered with a material applied directly to the concrete.

1. This is a concrete surface having texture impacted by the form facing material
used, with tie holes and defective areas repaired, filled and patched. Fins and
other projections exceeding 1/4 inch in height shall be rubbed down or chipped
off.

Smooth Form Finish: Provide for formed concrete surfaces exposed to view, or that
are to be covered with a coating or covering material applied directly to concrete,
such as waterproofing, dampproofing, veneer plaster, painting, or other similar
system.

1. Thisis an as-cast concrete surface obtained with selected form facing material,
arranged orderly and symmetrically with a minimum of seams. Repair and patch
defective areas. Fins or other projections shall be completely removed.

Grout-Cleaned Finish: Provide, where scheduled, to concrete surfaces, which have
received smooth form finish.

1. Combine one part portland cement to 1-1/2 parts fine sand by volume, and mix
with water to consistency of thick paint. Proprietary additives may be used at
Contractor's option. Blend standard portland cement and white portland cement,
amounts determined by trial patches, so that final color of dry grout will match
adjacent surfaces.

2. Thoroughly wet concrete surfaces and apply grout to coat surfaces and fill small

holes. Remove excess grout by scraping and rubbing with clean burlap. Keep
damp by fog spray for at least 36 hours after rubbing.

Architectural Concrete Finish: Provide smooth, uniform finish upon form removal
with no patching, stoning, or other form of repair, except washing, permitted unless
otherwise noted, for walls, columns, and other surfaces visible to view when the
work is complete. Use Self-Consolidating Concrete. The surface shall match the
approved jobsite mockup panel.

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

11.1  MONOLITHIC SLAB FINISHES

A. Scratch Finish: Apply to monolithic slab surfaces that are to receive concrete floor
topping or mortar setting beds for tile, portland cement terrazzo, and other bonded
applied cementitious finish flooring material, and as otherwise indicated.

1. After placing slabs, plane surface to tolerances for floor flatness (Fr) of 15 and
floor levelness (FL) of 13. Slope surfaces uniformly to drains where required.
After leveling, roughen surface before final set, with stiff brushes, brooms, or
rakes.

B. Float Finish: Apply to monolithic slab surfaces that are to receive trowel finish and
other finishes as hereinafter specified, and slab surfaces which are to be covered
with membrane or elastic waterproofing, membrane or elastic roofing, or sand-bed
terrazzo, and as otherwise indicated.

1. After screeding, consolidating, and leveling concrete slabs, do not work surface
until ready for floating. Begin floating when surface water has disappeared or
when concrete has stiffened sufficiently to permit operation of power-driven
floats, or both. Consolidate surface with power-driven floats, or by hand-floating
if area is small or inaccessible to power units. Check and level surface plane to
tolerances of Fr 18 - F. 15. Cut down high spots and fill low spots. Uniformly
slope surfaces to drains. Immediately after leveling, refloat surface to a uniform,
smooth, granular texture.

C. Trowel Finish: Apply to monolithic slab surfaces that are to be to exposed-to-view,
and slab surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile,
paint, or other thin film finish coating system.

1. After floating, begin first trowel finish operation using a power-driven trowel.
Begin final troweling when surface produces a ringing sound as trowel is moved
over surface. Consolidate concrete surfaces by final hand-troweling operation,
free of trowel marks, uniform in texture and appearance, and with surface
leveled to tolerances of Fr 20 - FL 17. Grind smooth surface defects, which
would telegraph through applied floor covering system.

D. Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with
thin-set mortar, apply trowel finish as specified, then immediately following score
surface by fine brooming.

E. Non-Slip Aggregate Finish: Apply to concrete stair treads, platforms, ramps, sloped
walks, and elsewhere as indicated.

1. After completion of float finishing, and before starting trowel finish, uniformly
spread 25 Ibs. of dampened non-slip aggregate per 100 sq. ft. of surface. Tamp
aggregate flush with surface using a steel trowel, but do not force below surface.
After broadcasting and tamping, apply trowel finishing as herein specified.
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2. After curing, lightly work with a steel wire brush, or an abrasive stone, and water
to expose non-slip aggregate.

3. Immediately following first floating operation, uniformly distribute approximately
2/3 of required weight of dry shake material over concrete surface, and embed
by means of power floating. Follow floating operation with second shake
application, uniformly distributing remainder of dry shake material at right angles
to first application, and embed by power floating.

4. After completion of broadcasting and floating, apply trowel finish as herein
specified. Cure slab surface with curing compound recommended by dry shake
hardener manufacturer. Apply curing compound immediately after final finishing.

F. Non-oxidizing Metallic Floor Hardener: All slabs, in the loading dock area, or other
areas noted on the drawings, shall receive an application of the non-oxidizing,
metallic floor hardener applied at the rate of 1.5 Ibs/ft5. Immediately following the
first floating operation, uniformly distribute approximately 2/3 of the required weight
of the non-oxidizing metallic floor hardener over the concrete surface, by mechanical
spreader, and embed by means of power floating. The hardener shall be floated in
and the second application made. The surface shall be floated again to properly
bond the hardener to the base concrete slab. The surface shall then be troweled, at
least twice, to a smooth dense finish.

1. After completion of broadcasting and floating, apply trowel finish as herein
specified. Cure slab surface with curing compound recommended by hardener
manufacturer. Apply curing compound immediately after final finishing.

G. Architectural Finish Concrete Floors: Where called out on Architectural Drawings,
provide special concrete floor finishes as required. Review requirements at
preconcreting conference including mock up requirements, staining, embeds etc.
Do not proceed until approval of mock up by Architect.

12.1  CURING, TREATMENT AND PROTECTION

A. General: Comply with all applicable recommendations of ACI 308, "Recommended
Practices for Curing Concrete", and all requirements of this Specification.

1. Protect freshly placed concrete from rain, premature drying, and excessive hot
or cold temperature.

2. Startinitial curing as soon as free water has disappeared from concrete surface
after placing and finishing.

3. Begin final curing procedures immediately following initial curing and before
concrete has dried. Continue final curing for at least 7 days, at a temperature of
atleast 50°F, in accordance with ACI 301 procedures. Avoid rapid drying at end
of final curing period.

4. Comply with specified requirements given in other paragraphs of this
Specification for hot or cold weather concreting, as defined by ACI 305R and
306.1.

B. Curing Methods: Perform curing of concrete by curing and sealing compound, by
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moist curing, by moisture-retaining cover curing, or by combinations thereof, as
herein specified.

1.

Provide moisture curing by one of the following methods:

a.  Keep concrete surface continuously wet by covering with water.

b. Covering concrete surface with specified absorptive cover, thoroughly
saturating cover with water and keeping continuously wet. Place
absorptive cover to provide coverage of concrete surfaces and edges, with
4" lap over adjacent absorptive covers.

Provide moisture-retaining cover curing as follows:

a.  Cover concrete surfaces with moisture-retaining cover for curing concrete,
placed in widest practicable width with sides and ends lapped at least 3"
and sealed by waterproof tape or adhesive. Immediately repair any holes
or tears during curing period using cover material and waterproof tape.

Provide curing and sealing compound as follows:

a.  All exposed interior slabs, not receiving a liquid densifier, and troweled
slabs receiving mastic applied adhesives or “shake-on” hardeners shall be
cured with the specified curing and sealing compound. Exterior slabs,
sidewalks, curbs, and architectural concrete, not receiving a penetrating
sealer, shall be cured with the specified curing and sealing compound.
Maximum coverage shall be 400 ft5/gallon on steel troweled surfaces and
300 ft5/gallon on floated or broomed surfaces for curing/sealing compound.

C. Curing Formed Surfaces: Cure formed concrete surfaces, including undersides of
beams, supported slabs, and other similar surfaces by moist curing with forms in
place for full curing period or until forms are removed. If forms are removed,
continue curing by one of the methods specified above, as applicable.

D. Curing Unformed Surfaces:

1.

Apply curing and sealing compound to all slabs, ramps, pit slabs, stairs, landings
and the like, except where bond and adhesion of mortar, adhesive or other finish
material will be adversely affected.

Treat slabs, ramps, curbs and columns and walls two feet up from top of slabs
with penetrating sealer in areas that will be exposed to deicing salts in service.
Follow manufacturer's instructions for dosage and procedures.

Cure other areas by moist cure, or moisture-retaining cover, or strippable curing
compound.

E. Surface Treatments:

1.

Penetrating Sealer: Apply at a rate of 125 square feet per gallon. Sweep and
power wash concrete surface before application. Do not apply until time period
specified in manufacturer’s instructions.

13.1 CONCRETE SURFACE REPAIRS
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A. Patching Defective Areas: Repair and patch defective areas with cement mortar
immediately after removal of forms.

1. Cut out honeycomb, rock pockets, voids over 1/4" in any dimension, and holes
left by tie rods and bolts, down to solid concrete but, in no case to a depth of
less than 1". Make edges of cuts perpendicular to the concrete surface.
Thoroughly clean, dampen with water, and brush-coat the area to be patched
with specified bonding agent. Place patching mortar after bonding compound
has dried.

2. For exposed-to-view surfaces, blend white Portland cement and standard
Portland cement so that, when dry, patching mortar will match color surrounding.
Provide test areas at inconspicuous location to verify mixture and color match
before proceeding with patching. Compact mortar in place and strike-off slightly
higher than surrounding surface.

B. Repair of Formed Surfaces: Remove and replace concrete having defective
surfaces if defects cannot be repaired to satisfaction of Architect or Engineer.
Surface defects, as such, include color and texture irregularities, cracks, spalls, air
bubbles, honeycomb, rock pockets; fins and other projections on surface; and stains
and other discoloration that cannot be removed by cleaning. Flush out form tie
holes, fill with dry pack mortar, or precast cement cone plugs secured in place with
bonding agent.

1. Repair concealed formed surfaces, where possible, that contain defects that
affect the durability of concrete. If defects cannot be repaired, remove and
replace concrete.

C. Repair of Unformed Surfaces: Test unformed surfaces, such as monolithic slabs,
for smoothness and verify surface plane to tolerances specified for each surface and
finish. Correct low and high areas as herein specified. Test unformed surfaces
sloped to drain for trueness of slope, in addition to smoothness using a template
having required slope.

1. Repair finished unformed surfaces that contain defects, which affect durability of
concrete. Surface defects, as such, include crazing, cracks in excess of 0.01"
wide or which penetrate to reinforcement, spalling, pop-outs, honeycomb, rock
pockets, and other objectionable conditions.

2. Correct high areas in unformed surfaces by grinding, after concrete has cured at
least 14 days, but without exposing the reinforcing.

3. Correctlow areas in unformed surfaces during or immediately after completion
of surface finishing operations by cutting out low areas and replacing with fresh
concrete. Finish repaired areas to blend into adjacent concrete. Use the
specified underlayment or repair topping.

4. Repair defective areas, except random cracks and single holes not exceeding 1"
diameter, by cutting out and replacing with fresh concrete. Remove defective
areas to sound concrete with clean, square cuts and expose reinforcing steel
with at least 3/4" clearance all around. Dampen concrete surfaces in contact
with patching concrete and apply bonding compound. Mix patching concrete of
same materials to provide concrete of same type or class as original concrete.
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15.1

Place, compact, and finish to blend with adjacent finished concrete. Cure in
same manner as adjacent concrete.

5. Repair isolated random cracks and single holes not over 1" in diameter by

dry-pack method. Groove top of cracks and cut-out holes to sound concrete and
clean of dust, dirt, and loose particles. Dampen cleaned concrete surfaces and
apply bonding compound. Mix dry-pack, consisting of one part portland cement
to 2-1/2 parts fine aggregate passing a No. 16 mesh sieve, using only enough
water as required for handling and placing. Place dry pack after bonding
compound has dried. Compact dry-pack mixture in place and finish to match
adjacent concrete. Keep patched area continuously moist for not less than 72
hours.

CONCRETE STRUCTURAL REPAIRS

Perform structural repairs only where accepted, by Architect, Owner and Engineer,
in detailed procedure submitted by Contractor in writing. All other defective areas
shall be removed and replaced.

1. Conform to Article 1.7 of ACI 301, "Specification for Structural Concrete for
Buildings" and to instructions of Engineer.

COLD WEATHER CONCRETING

General: Protect concrete work from physical damage or reduced strength, which
could be caused by frost, freezing actions, or low temperatures, in compliance with
ACI 306.1 and as herein specified.

1. Do not use calcium chloride, salt, materials containing antifreeze agents or
chemical accelerators, unless otherwise accepted in mix designs.

Mixing, Delivery and Placement: When air temperature has fallen to or is expected
to fall below 40 degrees F (4 degrees C), the water and aggregate shall be heated
uniformly before mixing, to obtain a concrete mixture temperature of not less than 50
degrees F (10 degrees C), and not more than 80 degrees F (27 degrees C) at point
of placement.

1. Do not use frozen materials or materials containing ice or snow. All snow, ice
and frost must be removed from the surfaces and materials that will be in
contact with the fresh concrete. No concrete shall be placed on frozen subgrade
surface material.

Curing and Protection: Protection of concrete in cold weather shall continue long
enough to ensure the strength required, but not less than 72 hours. The
temperatures shall be kept sufficiently above freezing. Protection from freezing for
the first 24 hours does not ensure the strength required.

1. The surface temperature of the concrete shall be monitored specially at corners
and edges of concrete. Use thermometers or any other equipment approved for
this type of work. The Contractor shall provide all the equipment necessary to
protect and monitor the curing of concrete. After the concrete has cured and the
above requirements are no longer necessary, the temperature shall be
decreased slowly and gradually as required by ACI 306.1. Under no
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circumstances are sudden changes of temperature in the concrete allowed.
Heating units shall be vented. The concrete shall be protected from drying when
heated locally by the heating locally by the heating equipment.

2. The heating enclosures, if used, must be strong, windproof and weatherproof.

3. Concrete shall not be exposed to carbon dioxide (CO2) gas or any other
pollution resulting from the use of heating equipment. The temperature shall not
exceed those shown in ACI 306.1.

4. The use of urethane foams as insulation shall be avoided if possible or done
with caution, as it generates highly noxious fumes when subject to fire.

16.1 HOT WEATHER CONCRETING

A. General: When hot weather conditions exist that would seriously impair the quality
and strength of concrete, place concrete in compliance with ACI 305R and as herein
specified.

B. Mixing, Delivery and Placement: Cool ingredients before mixing to maintain
concrete temperature at time of placement below 95 deg F (35 deg C). Mixing water
may be chilled, or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Use of liquid nitrogen
to cool concrete is Contractor's option.

1. Reduce concrete mixing time as required to avoid quick stiffening of the
concrete.

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that
steel temperature will not exceed the ambient air temperature immediately
before embedment in concrete.

3. Fogspray forms, reinforcing steel, and subgrade just before concrete is placed.
17.1 CONCRETE PLACED ON METAL DECK

A. General: Contractor shall provide, at no additional cost to the Owner, the additional
volume of concrete necessary due to deflection of structural steel members and
metal decking and any other construction effect.

1. Concrete for slabs on metal deck supported by steel members shall be placed
and finished in a manner that produces uniformly thick slabs above the steel
framing members.

2. Any deck units damaged prior to or during concrete placement shall be removed
and replaced prior to placing of concrete in that area.

B. Shoring: Contractor may shore deck and/or steel framing to reduce amount of
concrete required, control ponding, and maintain tolerances. Proper design of such
shores is the sole responsibility of the Contractor.

18.1 CONCRETE SLABS-ON-GROUND

A. Subgrade Preparation: All slabs-on-ground, unless otherwise noted, shall be placed
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on either compacted soil or undisturbed soil of proper bearing capacity.

1. Crushed stone, gravel or porous fill, as shown on the Drawings, shall be placed
in layers not more than 8 inches thick and compacted in several passes to
achieve specified density of the material.

2. Conduit, drains, piping and other items shall be placed prior to installation of the
vapor barrier.

B. Vapor Barrier Installation: Place over stone, gravel orfill. Place sheets with longest
dimension parallel to direction of pour. Overlap joints 6 inches and seal with
appropriate tape.

1. Tears or holes in barrier shall be properly repaired prior to concreting.

C. Reinforcement: Support reinforcement securely on precast concrete blocks or use
other method described in shop drawings and accepted by Engineer.

1. Avoid cutting or puncturing vapor barrier during reinforcement placement and
concreting operations.

2. Install welded wire fabric in as long lengths as practicable. Lap adjoining pieces
atleast one full mesh plus two inches and lace splices with wire. Offset end laps
in adjacent widths to prevent continuous laps in either direction.

19.1 LIQUID DENSIFIER/SEALER

A. All interior slabs subject to hard-wheeled vehicular traffic, and so noted on the
drawings, shall be treated with the specified liquid densifier/sealer.

B. Spray, squeegee or roll on liquid densifier to clean, dry concrete surface. The liquid
should be scrubbed into the surface with a mechanical scrubber. Keep the surface
wet with the densifier during the application process. When the product thickens,
but not more than 60 minutes after initial application, the surface shall then be
squeegeed or vacuumed to remove all excess liquid.

END OF SECTION 033000
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SECTION 033000 APPENDIX — CONCRETE MIX DESIGN SUBMITTAL FORM

Project:

City:

General Contractor:

Concrete Contractor:

Contact Name:

Address:

Phone Number:

Main Plant Location:

Miles from Project Site:

Date:

Design Characteristics

Use (describe):

Strength: psi at days
Density: pcf
Air: % Water/cementitious ratio:

Design Mix Information — check one
D Based on Standard Deviation Analysis of Trial Mixes or Field Experience.

No. of test cylinders: Avg. Strength:____ psi

Standard deviation: fer: psi

fer=fc+1.34s or fer=fc’ + 2.33s - 500
Refer to ACI 318 Sec. 5.3.1 for standard deviation factor if less
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than 30 tests
D Based on Trial Mix Test Data.

fer: psi

fcr =fc + 1200 psi, for up to 5000 psi

fcr=1.10 fc + 700 psi, for greater than 5000 psi

Materials
Specific Weight Absolute Vol.
Type/Source Gravity Lbs. Cu. Ft.
Cement
Flyash
Microsilica
Fine Aggregate
Coarse Aggregate
Water
Air
Other
Total 27.0 cu. ft.
Admixtures
Dosage
Manufacturer Oz/Cwt

Water Reducer

Air Entraining Agent

High Range Water

Reducer

Non-Corrosive Accelerator

Other

Slump before HRWR inches
Slump after HRWR inches
LABATORY TEST DATA
Compressive Strength
AGE (DAYS) MIX #1 MIX #2 MIX #3

Water/Cement Ratio
7 psi psi psi
4 psi psi psi
28 psi psi psi
28 psi psi psi
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| 28 average | psi | psi | psi |

Required Attachment Checklist
D Combined aggregate gradation report
Note: 8%-18% aggregate required to be retained on each side
sieve except the top size and #100.

D Standard deviation analysis summary or trial mixture test data

D Admixture compatibility certification letters

END OF SECTION 033000 APPENDIX
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SECTION 033050 - CAST-IN-PLACE CONCRETE FOR SITE WORK

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section specifies cast-in place concrete, including formwork, reinforcement,
concrete materials, mix design, placement procedures, and finishes.

Related Sections include the following:

1. Division 2 Section "Earthwork" for drainage fill under slabs-on-grade.

2. Division 2 Section "Concrete Walks and Curbs" for concrete pavement and
walks.

DEFINITIONS

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

SUBMITTALS

Product Data: For each type of manufactured material and product indicated.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed concrete for site
work similar in material, design, and extent to that indicated for this Project and whose
work has resulted in construction with a record of successful in-service performance.

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

1. Manufacturer must be certified according to the National Ready Mixed Concrete
Association's Certification of Ready Mixed Concrete Production Facilities.
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C.

1.6

Testing Agency Qualifications:  An independent testing agency, acceptable to
authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to
conduct the testing indicated, as documented according to ASTM E 548.

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

ACI Publications: Comply with the following, unless more stringent provisions are
indicated:

1. ACI 301, "Specification for Structural Concrete."

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle steel reinforcement to prevent bending and damage.

1. Avoid damaging coatings on steel reinforcement.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

2.3

A.

FORM-FACING MATERIALS

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

1. Plywood, metal, or other approved panel materials.

Chamfer Strips: Wood, metal, PVC, or rubber strips, as indicated.

Form-Release Agent: Commercially formulated form-release agent that will not bond
with, stain, or adversely affect concrete surfaces and will not impair subsequent
treatments of concrete surfaces.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to
prevent spalling of concrete on removal.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

CONCRETE MATERIALS

Portland Cement: ASTM C 150, Type II.
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2.4

2.6

2.7

1. Fly Ash: ASTM C 618, Class C or F.
2. Fly Ash: ASTM C 618, Class F.
3. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregate: ASTM C 33, uniformly graded, and as follows:

1. Class: Severe weathering region, but not less than 3S.

2. Combined Aggregate Gradation: Well graded from coarsest to finest with not
more than 18 percent and not less than 8 percent retained on an individual sieve,
except that less than 8 percent may be retained on coarsest sieve and on No. 50
(0.3-mm) sieve, and less than 8 percent may be retained on sieves finer than
No. 50 (0.3 mm).

Water: Potable and complying with ASTM C 94.

ADMIXTURES

General: Admixtures certified by manufacturer to contain not more than 0.1 percent
water-soluble chloride ions by mass of cementitious material and to be compatible with
other admixtures and cementitious materials. Do not use admixtures containing
calcium chloride.

Air-Entraining Admixture: ASTM C 260.

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

CURING MATERIALS

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

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

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

Water: Potable.

RELATED MATERIALS

Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to
match adjacent floor elevations.
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2.8

2.9

2.10

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate,
conditions, and application.

3.  Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse
sand as recommended by underlayment manufacturer.

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

Repair Topping: Traffic-bearing, cement-based, polymer-modified, self-leveling
product that can be applied in thicknesses from 1/4 inch (6 mm).

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions,
and application.

3.  Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse
sand as recommended by topping manufacturer.

4. Compressive Strength: Not less than 5700 psi (39 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

CONCRETE MIXES

Prepare design mixes for each type and strength of concrete determined by either
laboratory trial mix or field test data bases, as follows:

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301.

Use a qualified independent testing agency for preparing and reporting proposed mix
designs for the laboratory trial mix basis.

Footings and Foundation Walls: Proportion normal-weight concrete mix as follows:
1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
2. Maximum Slump: 5 inches (125 mm).

FABRICATING REINFORCEMENT

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

CONCRETE MIXING

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

PART 3 - EXECUTION

3.1

FORMWORK
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A

3.2

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

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

Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as
follows:
1. Class C, 1/2 inch (13 mm).

Construct forms tight enough to prevent loss of concrete mortar.

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

1. Do not use rust-stained steel form-facing material.

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

Chamfer or round exterior corners and edges as indicated.

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

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

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

REMOVING AND REUSING FORMS

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

1. At least 70 percent of 28-day design compressive strength.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed,
delaminated, or otherwise damaged form-facing material will not be acceptable for
exposed surfaces. Apply new form-release agent.
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C.

3.3

3.4

3.5

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed
concrete surfaces unless approved by Architect.

STEEL REINFORCEMENT

General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials.
Accurately position, support, and secure reinforcement against displacement. Locate
and support reinforcement with bar supports to maintain minimum concrete cover. Do
not tack weld crossing reinforcing bars.

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated.

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

JOINTS

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

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

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

Dowel Joints: Install dowel sleeves and dowels or dowel bar and support assemblies
at joints where indicated.

1. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to
prevent concrete bonding to one side of joint.
CONCRETE PLACEMENT

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

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

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

Deposit concrete continuously or in layers of such thickness that no new concrete will
be placed on concrete that has hardened enough to cause seams or planes of
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3.6

weakness. If a section cannot be placed continuously, provide construction joints as
specified. Deposit concrete to avoid segregation.

Deposit concrete in forms in horizontal layers no deeper than 24 inches (600 mm) and
in a manner to avoid inclined construction joints. Place each layer while preceding
layer is still plastic, to avoid cold joints.

1. Consolidate placed concrete with mechanical vibrating equipment. Use
equipment and procedures for consolidating concrete recommended by
ACI 309R.

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw
vibrators vertically at uniformly spaced locations no farther than the visible
effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into
lower layers of concrete that have begun to lose plasticity. At each insertion, limit
duration of vibration to time necessary to consolidate concrete and complete
embedment of reinforcement and other embedded items without causing mix
constituents to segregate.

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 air temperature has fallen to or is expected to fall below 40 deg F (4.4
deg C), uniformly heat water and aggregates before mixing to obtain a concrete
mixture temperature of not less than 50 deg F (10 deg C) and not more than 80
deg F (27 deg C) at point of placement.

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

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents
or chemical accelerators, unless otherwise specified and approved in mix
designs.

Hot-Weather Placement: Place concrete according to recommendations in ACI 305R
and as follows, when hot-weather conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F
(32 deg C) at time of placement. Chilled mixing water or chopped ice may be
used to control temperature, provided water equivalent of ice is calculated to total
amount of mixing water. Using liquid nitrogen to cool concrete is Contractor's
option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not
exceed ambient air temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.
Keep subgrade moisture uniform without standing water, soft spots, or dry areas.

FINISHING FORMED SURFACES

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material,
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and
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3.7

3.8

3.9

3.10

patch tie holes and defective areas. Remove fins and other projections exceeding 1/8
inch (3 mm) in height.

1. Apply to concrete surfaces exposed to public view or to be covered with a
coating or covering material applied directly to concrete, such as waterproofing,
dampproofing, veneer plaster, or painting.

2. Do not apply rubbed finish to smooth-formed finish.

Rubbed Finish: Apply the following to smooth-formed finished concrete:

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.

MISCELLANEOUS CONCRETE ITEMS

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

CONCRETE PROTECTION 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
recommendations in ACI 305R for hot-weather protection during curing.

JOINT FILLING

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

CONCRETE SURFACE REPAIRS

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

Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement
to two and one-half parts fine aggregate passing a No. 16 (1.2-mm) sieve, using only
enough water for handling and placing.

Repairing Formed Surfaces: Surface defects include color and texture irregularities,
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on
the surface, and stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids
more than 1/2 inch (13 mm) in any dimension in solid concrete but not less than
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1 inch (25 mm) in depth. Make edges of cuts perpendicular to concrete surface.
Clean, dampen with water, and brush-coat holes and voids with bonding agent.
Fill and compact with patching mortar before bonding agent has dried. Fill form-
tie voids with patching mortar or cone plugs secured in place with bonding agent.

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

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

3.11 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified independent testing and inspecting agency to
sample materials, perform tests, and submit test reports during concrete placement

according to requirements specified in this Article.

B. Testing Services: Testing of composite samples of fresh concrete obtained according
to ASTM C 172 shall be performed according to the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each

concrete mix exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m),
plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.

END OF SECTION 03300
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SECTION 051200 - STRUCTURAL STEEL

PART 1

1.1

1.2

1.3

A

GENERAL

GENERAL REQUIREMENTS

Work of this section as shown or specified shall be in accordance with the
requirements of the Contract Documents.

WORK INCLUDED

Work of this section shall be governed by the Contract Documents. Provide
materials, labor, equipment and services necessary to furnish, deliver, and install
all work of this Section, as shown on the drawings, as specified herein, and/or
as required by job conditions, including but not limited to the following:

1. The furnishing and erection of all structural steel shown on the Structural
Drawings, including all connections, plates, bearing plates, hangers, and
masonry anchor bolts.

2. Making provision for connections of other trades, including cutting, punching,
and reinforcing where required, as shown on the Drawings, or for which
information is furnished prior to fabrication.

3. The steel erector shall furnish the Concrete Contractor all the necessary
anchor bolts for beam base plates, together with all the instructions and
templates required for the proper setting thereof.

4. Grouting of all bearing plates furnished under this Section.
5. Shop Drawings of all work under this Section.
6. Shop paint and field touch-up on all work under this Section.

7. All other work and materials as may be reasonably inferred and needed to
make the work of this Section complete.

WORK NOT INCLUDED
1. Inspection of Structural Steel - By Owner
CODE REQUIREMENTS

All structural steel work shall conform to the following standards except as they
are specifically contrary to stipulated requirements of the Drawings and/or these
Specifications:

1. American Institute of Steel Construction "Specification for the Design,
Fabrication and Erection of Structural Steel for Buildings", Latest Edition.
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1.4

1.5

PART 2
2.1

2. AISC "Code of Standard Practice for Steel Buildings & Bridges", Latest
Edition.

3. All welding shall conform to the requirements of the American Welding
Society "Structural Welding Code", AWS D1.1-88.

RELATED WORK
SHOP DRAWINGS

1. Shop and Erection Drawings shall be prepared immediately after award of
Contract.

2. Shop Drawings shall be submitted for approval and shall include all framing
plans, base plate location plan and details, and complete painting details,
etc.

3. No substitutions of shapes or sizes will be permitted without approval of the
Architect.

QUALITY ASSURANCE

Examine all work prepared to receive work of this Section and report any defects
affecting installation to General Contractor for correction. Commencement of
work will be construed as complete acceptance of preparatory work by others.

The Contractor shall take all field measurements required to verify or supplement
indicated dimensions to ensure fitting of new steel to existing work and property
lines.

The Contractor shall check all existing conditions and framing for conformity with
the drawings, and if at variance with the drawings, shall notify the Architect.

PRODUCTS
MATERIALS

The Contractor shall obtain from the manufacturers certified mill tests reports
which shall be submitted to the Architect as evidence that all materials delivered
to the project conform to the following Specifications, latest edition:

1. Structural Steel: ASTM A572, Fy = 50 ksi. Plates, etc. can be ASTM A36,
Fy=36 ksi.

2. Welding Electrodes - American Welding Society A5.1, E70 Series.
3. High Strength Bolts - A325F or X, 3/4" diameter, min.
INTERIOR PAINT

1. Primer: Tnemec Series 27WB Typoxy

EXTERIOR PAINT
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1. Primer: Tnemec Series 94-H20 Hydro-Zinc
2. Intermediate Coat: Tnemec Series 27WB Typoxy
3. Finish Coat: Tnemec Series 1095 Endura-Shield
D. GROUT
1. Base Plates: Embeco pre-mixed grout No. 153.
2. Leveling Plates: Embeco pre-mixed mortar No. 167.
PART 3 EXECUTION
3.1 INSTALLATION

A. FABRICATION

1.
2.

Workmanship shall be equal to the best practice in the trade.
Material shall be clean and straight.

All holes shall be accurately drilled or punched at right angles to the member.
Burning or drifting unfair holes will not be permitted. Holes that must be
enlarged shall be reamed. Holes for the attachment or passage of work by
others shall be provided as required. All burrs shall be removed. Manual
flame cutting shall be done only with a mechanically guided torch.

Welding for structural steel shall be performed by qualified operators and
shall be in accordance with the "Structural Welding Code" of the American
Welding Society, latest edition, and with the AISC Specification heretofore
mentioned.

All welding shall be subject to visual inspection. All fillet welds may be subject
to non-destructive testing when the appearance is suspect. Repairs of welds
shall be performed in accordance with AWS Section 3.7.

B. ERECTION

1.

All work shall be erected plumb, square and true to lines and levels in strict
accordance with the structural requirements of the building.

All machinery, apparatus and staging required for the erection of steel work
in a thoroughly safe and efficient manner shall be provided by the Contractor.
he shall install, maintain and remove without injury to the other work such
scaffolding, temporary bracing, etc., as may be necessary or required.

C. CONNECTIONS

1.

All connections shall be as shown on the structural drawings.

D. PAINTING

1.

All structural steel shall receive the following treatment except members
which are to be encased in concrete, contact surfaces for bolted joints and
finished bearing surfaces.
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3.2

A. EXTERIOR ABOVE GRADE STEEL HEAVY DUTY EXPOSURE

Surface Preparation: SSPC-SP6 Commercial Blast
Primer: Tnemec Series 94-H20 Hydro-Zinc
Intermediate: Tnemec Series 27WB Typoxy in a
color similar to finish.
Finish: Tnemec Series 1095 Endura-Shield in an

approved color

B. INTERIOR EXPOSED OVERHEAD STEEL

1.

Surface Preparation: SSPC-SP2 hand tool cleaning
SSPC-SP3 Power Tool cleaning.
Primer: Tnemec Series 27WB Typoxy

Field Touch-up

a. After erection, areas damaged, abraded, showing rust, bolt heads,
connections and other bare areas shall be thoroughly cleaned to the stan-
dard of shop cleaning and then thoroughly brush painted with a coat of
Tnemec.

INSPECTION

A. INSPECTION AND CORRECTIONS

1.

The engineer of Record will inspect compliance with the provisions of the
Specifications and Drawings during various phases of construction.

Should additional visits be required which are necessitated by failure of the
Contractor to perform his work in accordance with the Plans and
Specifications or if additional design or drafting time is required for corrective
measures caused by failure to perform in accordance with Plans and
Specifications, the Contractor shall reimburse the Engineer of Record at the
rate of 2.50 times direct personnel expense plus out of pocket traveling
expenses incurred.

B. INSPECTION AND TESTING

1.

The owner shall retain a Professional Engineer approved by the Engineer of
Record to perform the following inspection services:

a.  Shop Inspection
i). Visual examination of all fillet welding.
ii). Examination of all fabricated pieces for proper cleaning prior to
shop painting.
ii).  Examination of all shop painting.
iv. Examination of loading of steel to prevent damage during

shipping.

b.  Field Inspection
i). Examination of all pieces of steel for straightness and alignment.
ii). Examination of all field welding.
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iii).  Examination of touch-up painting.

2. The Engineer shall indicate to the Contractor where remedial work must be
performed.

3. The Engineer shall prepare daily reports and submit them in triplicate at
weekly intervals to the Architect.

4. When all work has been approved by the Engineer, the Engineer shall certify
that the installation is in accordance with the design and specification require-
ments (including applicable codes).

5. Any material not in accordance with these Specifications shall, at the request
of the Architect, be removed from the site by the Contractor and be replaced
as specified.

3.03 WARRANTY

A. Guarantee all work of this section for one (1) year in accordance with General
Conditions  and Special Conditions.

B. Work of this section as shown or specified shall be in accordance with the
requirements of the Contract Documents.

END OF SECTION
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SECTION 054000 - COLD FORMED METAL FRAMING

PART 1 GENERAL

1.1 SECTION INCLUDES

A

mm o o w

Exterior load-bearing wall framing.
Interior load-bearing wall framing.
Exterior non-load-bearing wall framing.
Floor joist framing.

Ceiling joist framing.

Fasteners and connectors for framing.

1.2 RELATED SECTIONS

@ m"mo o w »

Section 05500 - Metal Fabrications.

Section 06100 - Rough Carpentry.

Section 07210 - Building Insulation.

Section 07260 - Vapor Retarders.

Section 07910 - Joint Sealers.

Section 09260 - Gypsum Board Assemblies.
Section 09255 - Exterior Sheathing Board.

1.3 REFERENCES

A.

G.
COLD FOR

AISI - Specification for the Design of Cold-Formed Steel Structural Members,
Code of Standard Practice (COSP).

ASCE 7 - Minimum Design Loads for Buildings and Other Structures.

ASTM A 90 - Standard Test Method for Weight (Mass) of Coating on Iron and
Steel Articles with Zinc or Zinc-Alloy Coatings.

ASTM A 370 - Standard Test Methods and Definitions for Mechanical Testing
of Steel Products.

ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process.

ASTM A 780 - Standard Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings.

ASTM A 924 - Standard Specification for General Requirements for Steel
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0.

Sheet, Metallic-Coated by the Hot-Dip Process.

ASTM A 1003 - Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members.

ASTM A 1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with
Improved Formability.

ASTM A 1011 - Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with
Improved Formability.

ASTM B 633 - Standard Specification for Electrodeposited Coatings of Zinc on
Iron and Steel.

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.

ASTM C 1007 - Standard Specification for Installation of Load Bearing
(Transverse and Axial) Steel Studs and Related Accessories.

ASTM C 1513 - Standard Specification for Steel Tapping Screws for Cold-
Formed Steel Framing Connections.

AWS D.1.3 - Structural Welding Code - Sheet Steel.

1.4 SYSTEM DESCRIPTION

A.
B.

Performance Requirements: Refer to Structural Drawings and General Notes.

Performance Requirements:

1. Design system components per AlSI reference. Provide for movement
of components due to thermal variations without damage, failure, or
excessive stress on components.

2. Compute structural properties per AlSI - Specifications for the Design of
Cold-Formed Steel Structural Members.

3. Design exterior wall system for environmental loads as outlined in the
ASCE 7 latest edition to provide for movement of components without
damage, failure of joint seals, undue stress on fasteners, or other
detrimental effects when subject to seasonal or cyclic day/night
temperature ranges.

4, Design system to accommodate construction tolerances, deflection of
building structural members, and clearances of intended openings.

5. Maximum Allowable Deflection:

a. Gypsum Board: L/360 of span under total design loads.

b. Exterior Insulation Finish System: L/360 of span under total
design loads.

C. Plaster or Stucco: L/360 of span under total design loads.

d. Brick Veneer: L/600 of span under total design loads.

6. Horizontal Assemblies:

a. Maximum Allowable Deflection: L/360 of span under total
design loads.
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1.5 SUBMITTALS

A
B.

Submit under provisions of Section 01300.

Product Data: Manufacturer's data sheets on each product to be used,
including:

1. Preparation instructions and recommendations.

2. Storage and handling requirements and recommendations.

3. Installation methods.

Structural Calculations:

1. Submit structural calculations prepared by manufacturer’s engineer for

approval. Submittal shall be sealed by a professional engineer

registered in the state of the Project.

Description of design criteria.

Engineering analysis depicting stress and deflection (stiffness)

requirements for each framing application.

4, Selection of framing components, accessories and welded connection
requirements.

5.  Verification of attachments to structure and adjacent framing
components.

6. Engineer shall have a minimum of 5 years experience with projects of
similar scope.

7. Calculations, signed and sealed by NY, P.E. Calculations shall be long
form, showing the reference equations, input actual numbers and results
and clear reference of plans where the calculations came from. The
calculations are made for the review of EOR and for his comments.
Short or abbreviated form calculations will not be accepted. Substitutions
of details or systems, if proposed, will be accepted only at the discretion
of EOR and Architect. It is the contractor’s responsibility to prove
“Equal”, through his calculations.

8. JAMBS of all openings shall be framed with built-up studs, using
minimum 50% of interrupted studs on each side of openings. For all field
construction, tolerances in excess of % shall be assumed. For bearing
walls, studs shall be assumed to be misaligned.

wn

Shop Drawings:

1. Submit shop drawings prepared by the manufacturer showing plans,
sections, elevations, layouts, profiles and product component locations,
including anchorage, bracing, fasteners, accessories and finishes.

2. Show connection details with screw types and locations, weld lengths
and locations, and other fastener requirements.

3. Where prefabricated or prefinished panels are to be provided, provided
drawings depicting panel configurations, dimensions and locations.

4. Plans sections and details shall be fully diminished, showing all
openings, floor elevations, etc.

Welder's Certificates: Submit manufacturer's certificates, certifying welders
employed on Work, verifying AWS qualifications within the previous 12
months.

Selection Samples: For each finish product specified, two complete sets of
color chips representing manufacturer's full range of available colors and
patterns.
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G.

Verification Samples: For each finish product specified, two samples,
minimum size 6 inches (150 mm) square, representing actual product, color,
and patterns.

1.6 QUALITY ASSURANCE

A

Manufacturer Qualifications: Company specializing in manufacturing products
specified in this Section with minimum 5 years documented experience.

Installer Qualifications: Installer experienced in performing work of this
Section who has specialized in installation of work similar to that required for
the Project.

Pre-installation Meetings: Conduct pre-installation meeting to verify project
requirements, substrate conditions, and manufacturer's installation
instructions.

Mock-Up: Provide a mock-up for evaluation of surface preparation techniques

and application workmanship.

1. Construct areas designated by Architect.

2. Do not proceed with remaining work until material, details and
workmanship are approved by Architect.

3. Refinish mock-up area as required to produce acceptable work.

1.7 DELIVERY, STORAGE, AND HANDLING

A

Store products in manufacturer's unopened packaging until ready for
installation.

Store materials protected from exposure to rain, snow or other harmful
weather conditions, at temperature and humidity conditions per AlSI COSP
section F3.

Store and dispose of solvent-based materials, and materials used with solvent-
based materials, in accordance with requirements of local authorities having
jurisdiction.

1.8 PROJECT CONDITIONS

A

Maintain environmental conditions (temperature, humidity, and ventilation)
within limits recommended by manufacturer for optimum results. Do not install
products under environmental conditions outside manufacturer's absolute
limits.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A

Approved Manufacturer: Marino\WARE or approved equal.

2.2 MATERIALS

A

Steel Sheet: ASTM A1003, Structural Grade, Type H, metallic coated, of
grade and coating weight as follows:

1. Grade: ST33H (ST230H)

2. Grade: ST50H (ST340H)
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2.5

2.6

3. Grade: As required by structural performance.
4.  Coating: G60 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30 (ZGF90).
5. Coating: G90 (Z275) or equivalent.

LOAD-BEARING WALL FRAMING

A.

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

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

EXTERIOR NON-LOAD-BEARING WALL FRAMING

A

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

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

Vertical Deflection Clips: Manufacturer's standard clips, capable of
accommodating upward and downward vertical displacement of primary
structure through positive mechanical attachment to stud web. Refer to
Structural Drawings for anticipated deflection of primary structural elements.

Single Deflection Track (Deflex Track, Slotted Slip Track): Manufacturer's
single, deep-leg, U-shaped steel track; unpunched, with unstiffened flanges, of
web depth to contain studs while allowing free vertical movement, with flanges
designed to support horizontal and lateral loads and transfer them to the
primary structure.

Double Deflection Tracks (Deflex Track, Slotted Slip Track): Manufacturer's
double, deep-leg, U-shaped steel tracks, consisting of nested inner and outer
tracks; unpunched, with unstiffened flanges.

1. Inner Track: Of web depth indicated or needed.

Slotted Slip Track: Manufactured by CEMCO. U-shaped track with 1-1/2 inch
vertical slots spaced 1 inch along the legs to allow vertical deflection.

Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating
wall stud from upward and downward vertical displacement and lateral drift of
primary structure.

FLOOR JOIST FRAMING

A.

Steel Joists: Cold-formed steel joists, of web depths indicated, with punched
enlarged service holes with stiffened flanges.

Steel Joist Track: Cold-formed steel joist track, of web depths indicated,
unpunched, with unstiffened flanges.

CEILING JOIST FRAMING

A.

Steel Ceiling Joists: Cold-formed steel joists, of web depths indicated,
punched with enlarged service holes, stiffened flanges.
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2.7 FRAMING CONNECTORS

A.  Framing Connectors: Marino\WARE FrameRite Connectors, steel-framing
accessories fabricated from steel sheet, ASTM A1003/A1003M, Structural
Grade, Type H, metallic coated, of same grade and coating weight used for
framing members.

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

Web Stiffeners (JS).

Solid Blocking (JB).

Utility Angles (UA).

Joist Hangers/Bridle Hangers (HJCT/BH).

Gusset Plates (GP).

Rigid Clips (RCC).

Katz Blocking (KB).

BridgeRite Clips (BR).

: Breakaway Clips (BA).

0. U-Flex Track.

1. SIMPSON Strong-Tie Connectors (Steel-to-Steel).

ST20NoObhWN =

2.8 ANCHORS, CLIPS, AND FASTENERS

A.  Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process
according to ASTM A123/A123M.

B.  Expansion Anchors: Fabricated from corrosion-resistant materials, with
capability to sustain, without failure, a load equal to 5 times design load, as
determined by testing per ASTM E488. Refer to Structural Drawings.

C. Powder-Actuated Anchors: Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with capability to
sustain, without failure, a load equal to 10 times design load, as determined by
testing per ASTM E1190. Refer to Structural Drawings.

D. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling,
self-tapping steel drill screws. Refer to Structural Drawings.
1. Marino\WARE FrameRITE fasteners.

E. Welding Electrodes: Comply with AWS standards.
2.9 MISCELLANEOUS MATERIALS
A.  Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035.

B. Cement Grout: Portland cement, ASTM C150, Type [; and clean, natural
sand, ASTM C404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by
volume, with minimum water required for placement and hydration. Refer to
Structural Drawings.

C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive,
nonstaining grout containing selected silica sands, Portland cement,
shrinkage-compensating agents, and plasticizing and water-reducing agents,
complying with ASTM C1107, with fluid consistency and 30-minute working
time. Refer to Structural Drawings.
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Shims: Load bearing, high-density multimonomer plastic, nonleaching.

Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected
from manufacturer's standard widths to match width of bottom track or rim
track members.

2.10 FABRICATION

A.

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

1. Fabricate framing assemblies using jigs or templates.

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

3. Fasten cold-formed metal framing members by welds, screw fasteners,
clinch fasteners, or rivets as standard with fabricator. Wire tying of
framing members is not permitted.

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

b. Locate mechanical fasteners and install according to Shop
Drawings, with screw penetrating joined members by not less than
three exposed screw threads.

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

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

PART 3 EXECUTION

3.1 EXAMINATION

A

B.

Prior to installation, inspect supporting work of all other trades.

1. Verify bearing surfaces and substrates are acceptable for construction
work of this Section.

2. Verify that concealed wood blocking has been installed in the proper
locations.

If substrate preparation is the responsibility of another installer, notify Architect
of unsatisfactory preparation before proceeding.

3.2 FASTENING

A.

Field Welding: Per AWS D1.3, and the following:

1. Stud-to-track connections: 1/2 inch (13 mm) fillet weld, full length of
inside flange dimension, inside each flange of stud onto track web.

2. Other connections: Flat, plug, butt, or seam.

3. Minimum Steel Thickness for Welded Connections: 18 gauge.

Field Fastening: Minimum 2 self-tapping metal screws per connection, unless
otherwise indicated.

3.3 ERECTION
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A. General Erection Requirements:

1.

2.

3.

4.

5.

Install cold-formed framing in accordance with requirements of ASTM
C1007.

Install in compliance with applicable sections of the AISI Standard for
Cold-Formed Steel Framing General Provisions.

Provide for erection stresses. Provide temporary bracing as construction
activities progress.

Erect load-bearing components in full-length single piece. Splicing of
load bearing components is prohibited.

Brace and reinforce load-bearing assemblies as indicated or required for
full design strength.

B. Wall Systems:

1.

2.

10.

11.

12.

13.

14.

Handle and lift prefabricated panels in a manner so as not to cause
distortion in any member.

Anchor runner track securely to the supporting structure as shown on
the erection drawings. Install concrete anchors only after full
compressive strength has been achieved. Provide a sill sealer or gasket
barrier between all concrete and steel connections.

Butt all track joints. Securely anchor abutting pieces of track to a
common structural element, or butt-weld or splice together.

Align and plumb studs, and securely attach to the flanges or webs of
both upper and lower tracks except when vertical movement is specified.
Install jack studs or cripples below window sills, above window and door
heads, at freestanding stair rails and elsewhere to furnish support,
securely attached to supporting members.

Attach wall stud bridging in a manner to prevent stud rotation. Space
bridging rows according to manufacturer's recommendations.

Frame wall openings to include headers and supporting studs as shown
in the drawings.

Place studs at maximum 16 inches on center; not more than 2 inches
from abutting walls, and at each side of openings. Connect studs to
tracks using mechanical fastener method.

Construct corners using minimum 3 studs. Double studs at wall
openings, doors, and window jambs, 1 of which is full length unless
indicated otherwise.

Coordinate placement of insulation in multiple stud spaces made
inaccessible after erection.

Attach cross studs or furring channels to studs for attachment of fixtures
anchored to walls.

Install framing between studs for attachment of mechanical and
electrical items, and to prevent stud rotation.

Touch-up field welds and damaged galvanized and primed surfaces with
primer.

Provide bridging (horizontal stiffeners) at 4 feet 0 inches on center
maximum vertical spacing for exterior and load bearing metal stud walls.

C. Steel Joists:

1.

2.
3.
4.

Locate joist end bearing directly over load bearing studs or provide load-
distributing member to top of stud track.

Provide web stiffeners at reaction points where indicated in drawings.
Provide joist bridging as shown in drawings.

Provide end blocking where joist ends are not otherwise restrained from

COLD FORMED METAL FRAMING 054000 - 8



Essex County Farmworker Housing Renovation

rotation.

5. Place joists at maximum 12 inches on center and not more than 2 inches
from abutting walls. Connect joists to supports using mechanical
fastener method.

6. Touch-up field welds and damaged galvanized surfaces with primer.

3.4 FIELD QUALITY CONTROL

A.  Field testing and inspection will be performed by independent testing agency
as specified herein, and per Section 01460.

B.  Refer to Structural Drawings and General Structural Notes for inspection
requirements.

C. If tests indicate Work does not meet specified requirements, remove Work,
replace with new material, and retest at no cost to Owner.

D. Visually inspect 100 percent of welds for specified length, size, and continuity
per AWS D1.3 for metal less than 1/8 inch thickness. For Work designed as a
structural element. Provide testing and inspection for field welds previously
specified per Section 05120.

3.5 PROTECTION
A. Protect installed products until completion of project.

B.  Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

Miscellaneous steel framing and supports.
Stair Railings

Shelf angles.

Steel weld plates and angles.

Miscellaneous steel trim.

Metal ladders.

Pipe guards.

Metal floor plate and supports.

Abrasive metal nosings, treads, and thresholds.
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B.  See Division 5 Section "Metal Stairs" for metal-framed stairs.

C. See Division 5 Section "Pipe and Tube Railings" for metal pipe and tube railings.
D. See Division 5 Section "Gratings" for metal gratings.

E. See Division 5 Section "Ornamental Metal" for ornamental metal items.

F.  See Division 5 Section "Ornamental Railings" for ornamental metal railings.

G. See Division 5 Section “Expansion Joints”

1.2 SUBMITTALS

A.  Product Data: For the following:
1. Metal nosings and treads.
2. Stair railings, posts and layout.

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

C. Shop Drawings: Include plans, elevations, sections, and details of metal fabrications
and their connections. Show anchorage and accessory items.

D. Templates: For anchors and bolts.
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E. Samples: For each type and finish of extruded element, T, L. Each type of stair nosing
and tread.

PART 2 - PRODUCTS

21 MANUFACTURERS

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

1.

2.

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

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

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

2.2 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces without
blemishes.

B. Ferrous Metals:

1.
2.
3.

o s

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

Stainless-Steel Bars and Shapes: ASTM A 276, Type [304] [316L].

Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

Rolled-Stainless-Steel Floor Plate: ASTM A 793.

Abrasive-Surface Floor Plate: Steel plate with abrasive granules rolled into
surface

a. Products:

1)  IKG Industries, a Harsco company; Mebac.
2)  W.S. Molnar Company; SlipNOT.

Steel Tubing: ASTM A 500, cold-formed steel tubing.

Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another
weight is indicated or required by structural loads.

Slotted Channel Framing: Cold-formed metal channels complying with MFMA-3,
1-5/8 by 1-5/8 inches (41 by 41 mm). Channels made from galvanized steel
complying with ASTM A 653/A 653M, structural steel, Grade 33 (Grade 230),
with G90 (Z275) coating; 0.079-inch (2-mm) nominal thickness.
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9. Cast Iron: ASTM A 48/A 48M, Class 30, unless another class is indicated or
required by structural loads.

Nonferrous Metals:

1. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), alloy 6063-T6.
2. Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, alloy 6061-T6.
3. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

Treads: Steel pan filled with concrete.

FASTENERS

General: Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners
with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls. Provide
stainless-steel fasteners for fastening aluminum. Select fasteners for type, grade, and
class required.

Cast-in-Place Anchors in Concrete: Threaded or wedge type; galvanized ferrous
castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel.
Provide bolts, washers, and shims as needed, hot-dip galvanized per
ASTM A 153/A 153M.

MISCELLANEOUS MATERIALS

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd
primer complying with MPI1 #79.

Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible
with topcoat.

1. Products:
a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.
b. Carboline Company; Carbozinc 621.
C. ICI Devoe Coatings; Catha-Coat 313.
d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.
e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.
f. Sherwin-Williams Company (The); Corothane | GalvaPac Zinc Primer.

g. Tnemec Company, Inc.; Tneme-Zinc 90-97.

Galvanizing Repair Paint: SSPC-Paint 20, high-zinc-dust-content paint for
regalvanizing welds in steel.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107.

Concrete Materials and Properties: Comply with requirements in Division 3 Section
"Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a
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minimum 28-day compressive strength of 3000 psi (20 MPa), unless otherwise
indicated.

FABRICATION

General: Preassemble items in the shop to greatest extent possible. Use connections
that maintain structural value of joined pieces.

1. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease
edges. Remove sharp or rough areas on exposed surfaces.

2. Weld corners and seams continuously. 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. Finish exposed welds smooth and blended.

3. Form exposed connections with hairline joints, flush and smooth, using
concealed fasteners where possible. Locate joints where least conspicuous.

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

5. Where units are indicated to be cast into concrete or built into masonry, equip
with integrally welded steel strap anchors, not less than 24 inches (600 mm) o.c.

Miscellaneous Framing and Supports: 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. Cut, drill, and tap units to receive
hardware, hangers, and similar items.

1. Fabricate steel girders for wood frame construction from continuous steel
shapes. Where wood nailers are attached to girders with bolts or lag screws, drill
holes at 24 inches (600 mm) o.c.

2. Fabricate steel pipe columns for supporting wood frame construction with steel
baseplates and top plates welded to pipe with fillet welds the same size as pipe
wall thickness.

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.

1. Lintels in Exterior Walls: Galvanize.

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.

Structural-Steel Door Frames: Fabricate from structural shapes and bars fully welded
together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel channel stops secured with
countersunk machine screws. Reinforce frames and drill and tap as necessary to
accept finish hardware. Provide with integrally welded steel strap anchors for securing
door frames into adjoining concrete or masonry.

1. Exterior Frames: Galvanize.
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F. Miscellaneous Steel Trim: 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. Exterior Miscellaneous Steel Trim: Galvanize.

G. Metal Ladders and Safety Cages: Comply with ANSI A14.3, unless otherwise
indicated.

1. Space siderails [16 inches (406 mm)] [18 inches (457 mm)] apart, unless
otherwise indicated.

2.  Steel Ladder Construction: Flat bar siderails, with 3/4-inch- (19-mm-) diameter
steel bar rungs fitted in centerline of siderails, plug-welded, and ground smooth
on outer rail faces.[ Provide nonslip surfaces on top of each rung.]

3. Aluminum Ladder Construction: Extruded channel or tube siderails, not less than
2-1/2 inches (64 mm) deep, 3/4 inch (19 mm) wide, and 1/8 inch (3.2 mm) thick;
with extruded tube rungs, not less than 3/4 inch (19 mm) deep and not less than
1/8 inch (3.2 mm) thick, fitted into centerline of siderails and fastened by welding
or with stainless-steel fasteners or brackets and aluminum rivets. Provide rungs
with ribbed tread surfaces.

4. Exterior Steel Ladders and Safety Cages: Galvanize

H. Pipe Guards: Fabricate from 3/8-inch- (9.5-mm-) thick by 12-inch- (300-mm-) wide
steel plate, bent to fit flat against the wall or column at both ends and to fit around pipe
with 2-inch (50-mm) clearance between pipe and pipe guard. Drill each end for two
3/4-inch (19-mm) anchor bolts.

l. Metal Floor Plate:

1. Fabricate from rolled-steel floor plate of thickness indicated below:
a. Thickness: 1/8 inch (3.2 mm).
Provide steel angle supports as indicated.

Provide flush steel bar drop handles for lifting removable sections, one at each
end of each section.

wnN

J. Abrasive Metal Nosings, Treads and Thresholds.
1. Cast-Metal Units: Cast gray iron, Class 20 with an integral abrasive finish.
a. Manufacturers:

American Safety Tread Co., Inc.
Balco Inc.

Barry Pattern & Foundry Co., Inc.
Granite State Casting Co.
Safe-T-Metal Co.

Wooster Products Inc.
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2. Extruded Units: Aluminum, with abrasive filler in an epoxy-resin binder.
a. Manufacturers:
1) ACL Industries, Inc.
2)  American Safety Tread Co., Inc.
3)  Amstep Products.
4)  Armstrong Products, Inc.
5)  Balco Inc.
6) Granite State Casting Co.
7)  Wooster Products Inc.
b. Provide ribbed units, with abrasive filler strips projecting 1/16 inch (1.5 mm)
above aluminum extrusion.
C. Provide solid-abrasive-type units without ribs.
3. Provide anchors for embedding units in concrete, either integral or applied to
units.
4. Drill for mechanical anchors and countersink. Locate not more than 4 inches
(100 mm) from ends and not more than 12 inches (300 mm) o.c.
FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"
for recommendations for applying and designating finishes. Finish metal fabrications
after assembly.

Steel and Iron Finishes:

1.

2.

Hot-dip galvanize items as indicated to comply with ASTM A 123/A 123M or
ASTM A 153/A 153M as applicable.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to
comply with requirements indicated below for environmental exposure conditions
of installed metal fabrications:

a. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich
Primer: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
b. Interiors (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

Shop Priming: Apply shop primer to uncoated surfaces of metal fabrications,
except those with galvanized finishes and those to be embedded in concrete,
sprayed-on fireproofing, or masonry, to comply with SSPC-PA 1, "Paint
Application Specification No. 1: Shop, Field, and Maintenance Painting," for
shop painting.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Perform cutting, drilling, and fitting required for installing metal fabrications.
Set metal fabrications accurately in location, with edges and surfaces level, plumb, and
true.

1. Fit exposed connections accurately together. Weld connections that are not to
be left as exposed joints but cannot be shop welded. Do not weld, cut, or abrade
surfaces of exterior units that have been hot-dip galvanized after fabrication.

2. Provide anchorage devices and fasteners where metal fabrications are required
to be fastened to in-place construction.

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

B.  Set bearing and leveling plates on cleaned surfaces using wedges, shims, or leveling
nuts. After bearing members have been positioned and plumbed, tighten anchor bolts
and pack solidly with nonshrink, nonmetallic grout.

C. Touch up surfaces and finishes after erection.

1. Painted Surfaces: Clean field welds, bolted connections, and abraded areas and
touch up paint with the same material as used for shop painting.

2. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas
and repair galvanizing to comply with ASTM A 780.

3. Protect surfaces of dissimilar materials with a coating of bituminous coating.

END OF SECTION 055000
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SECTION 055110 - METAL STAIRS

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

1. Industrial-type stairs with steel floor plate treads
2. Steel tube railings attached to metal stairs and to walls adjacent to metal stairs.

B.  See Division 05 Section "Pipe and Tube Railings" for pipe and tube railings.

1.2 PERFORMANCE REQUIREMENTS

A.  Structural Performance of Stairs: Provide metal stairs capable of withstanding the
effects of gravity loads and the following loads and stresses within limits and under
conditions indicated:

Uniform Load: 100 Ibf/sq. ft..

Concentrated Load: 300 Ibf applied on an area of 4 sq. in..

Uniform and concentrated loads need not be assumed to act concurrently.

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

Limit deflection of treads, platforms, and framing members to L/240 or 1/4 inch,
whichever is less.

PN~
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B.  Structural Performance of Railings: Provide railings capable of withstanding the effects
of gravity loads and the following loads and stresses within limits and under conditions
indicated:

1. Handrails:

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.  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.

3. Infill of Guards:

a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft.
b. Uniform load of 25 Ibf/sq. ft. applied horizontally.
C. Infill load and other loads need not be assumed to act concurrently.
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C. Seismic Performance: Provide metal stairs capable of withstanding the effects of
earthquake motions determined according to ASCE 7, "Minimum Design Loads for
Buildings and Other Structures": Section 9, "Earthquake Loads."

1.3 SUBMITTALS

A. Product Data: For metal stairs.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.

1. Include structural analysis data signed and sealed by the qualified professional
engineer responsible for their preparation.
1.4 COORDINATION

A.  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.

B. Coordinate locations of hanger rods and struts with other work so that they will not

encroach on required stair width and will be within the fire-resistance-rated stair
enclosure.

PART 2 - PRODUCTS

21 MANUFACTURERS

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

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

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces without
blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
C. Steel Tubing: ASTM A 500 (cold formed).

D. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

|METAL STAIRS 055110 - 2|




Essex County Farmworker Housing Renovation
E. Uncoated, Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, either commercial steel,
Type B, or structural steel, Grade 25.
F. Uncoated, Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, either commercial steel,
Type B, or structural steel, Grade 30.
2.3 MISCELLANEOUS MATERIALS

A. Cast-Metal Abrasive Nosings: Cast gray iron, Class 20, with an integral abrasive
finish.

1. Manufacturers:
a. American Safety Tread Co., Inc.

2. Apply bituminous paint to concealed bottoms, sides, and edges of units set into
concrete.

B.  Extruded Abrasive Nosings: Extruded-aluminum units with abrasive filler.
1. Manufacturers:
a. American Safety Tread Co, Inc.
2. Provide ribbed units, with abrasive filler strips projecting 1/16 inch above
aluminum extrusion.
3. Provide solid-abrasive-type units without ribs.
4, Apply clear lacquer to concealed bottoms, sides, and edges of units set into

concrete.

C. Fasteners: Provide zinc-plated fasteners with coating complying with ASTM B 633,
Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls.

D. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd

primer complying with MPI#79.
24 FABRICATION

A.  Manufacturers
1. Sharon Companies Ltd. (The)

B. Provide complete stair assemblies, including metal framing, hangers, struts, railings,
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. 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
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immediately. At exposed connections, finish exposed welds smooth and
blended.

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

3. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease
edges, unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

4. Form bent-metal corners to smallest radius possible without impairing work.

5. Form exposed connections with hairline joints, flush and smooth, using
concealed fasteners where possible. Locate joints where least conspicuous.

C. Stair Framing: Fabricate stringers of steel plates and channels. Construct platforms of
steel channel headers and miscellaneous framing members.

1. 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.

3. Where masonry walls support metal stairs, provide temporary supporting struts
designed for erecting steel stair components before installing masonry.

D. Abrasive-Coating-Finished, Formed-Metal Stairs: Form risers, treads, and platforms
from steel sheet of thickness needed to comply with performance requirements but not
less than 0.0966 inch. Finish tread and platform surfaces with manufacturer's standard
epoxy-bonded abrasive finish.

E. Metal Floor Plate Stairs: Form treads and platforms from rolled-steel floor plate of
thickness needed to comply with performance requirements but not less than 1/4 inch.
Form treads with integral nosing and back edge stiffener. Weld steel supporting
brackets to stringers and weld treads to brackets.

F. Steel Tube Railings: Fabricate railings to comply with requirements indicated for
design, dimensions, details, finish, and member sizes, including wall thickness of tube,
post spacings, and anchorage, but not less than that needed to withstand indicated
loads.

1. Configuration: 1-1/2-inch- square top and bottom rails, 1-1/2-inch- square posts,
and 1/2-inch- square pickets spaced less than 4 inches clear.

2. Fabricate railings with welded connections. Cope components at connections to
provide close fit, or use fittings designed for this purpose.

3. Form changes in direction of railings by bending or by inserting prefabricated
fittings.

4, Form curves by bending members in jigs to produce uniform curvature without
buckling.

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

6. Provide wall returns at ends of wall-mounted handrails.

7. Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors
for interconnecting components and for attaching to other work.

8. Connect posts to stair framing by direct welding.
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25 FINISHES

A.  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"
for recommendations for applying and designating finishes. Finish metal stairs after
assembly.

B.  Hot-dip galvanize items indicated to be galvanized. Comply with ASTM A 123/A 123M
or ASTM A 153/A 153M as applicable.

C. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with
requirements indicated below for environmental exposure conditions of installed
products:

1. Exterior Stairs (SSPC Zone 1B): SSPC-SP 6/NACE No. 3, "Commercial Blast
Cleaning."
2. Interior Stairs (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

D. Apply shop primer to uncoated surfaces of metal stair components. Comply with
SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance
Painting of Steel," for shop painting.

PART 3 - EXECUTION

3.1 INSTALLATION

A. 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.

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

C. Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints. 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.

D. Attach handrails to wall with wall brackets.

1. Use type of bracket with flange tapped for concealed anchorage to threaded
hanger bolt.

E.  Adjusting and Cleaning:

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.

2. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas
and repair galvanizing to comply with ASTM A 780.
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END OF SECTION 055110
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SECTION 055120 - FIXED METAL LADDERS
PART 1 GENERAL
1.1 SECTION INCLUDES

A. Metal ladders.

B. Ships Ladders.

1.2 RELATED SECTIONS

A. Section 05500 — Metal Fabrications: Fasteners and installation requirements
used to attach ladders to structure.

B. Section 15050 — Basic Electrical Materials and Methods: For electrical grounding
of ladders.

1.3 REFERENCES
A. ASTM A 36/A 36M Steel Plates, Shapes & Bars.

B. OSHA 1910.27 — Fixed Ladders.

1.4 SUBMITTALS
A. Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product.

C. Shop Drawings:

1. Detail fabrication and erection of each ladder indicated. Include plans,
elevations, sections, and details of metal fabrications and their
connections.

2. Provide templates for anchors and bolts specified for installation under
other Sections.

3. Provide reaction loads for each hanger and bracket.

D. Qualification Data:

1. Refer to Quality Assurance provisions for submittal requirements
evidencing experience, certifications and resources.

E. Selection Samples: For each finish specified, two complete sets of color chips
representing manufacturer's full range of available colors.
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F. Verification Samples: For each finish specified, two samples, minimum size 6
inches (150 mm) square, represent actual product color.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications: A firm experienced in producing fixed steel ladders
similar to those indicated for this Project.
1. Record of successful in-service performance.

2. Sufficient production capacity to produce required units.

3. Professional engineering competent in design and structural analysis to
fabricate ladders in compliance with industry standards and local codes.

B. Installer Qualifications: Competent and experienced firm capable of selecting
fasteners and installing ladders to attain designed operational and structural
performance.

C. Product Qualification: Product design shall comply with OSHA 1910.27 minimum
standards for ladders.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.

1.7 PROJECT CONDITIONS
A. Field Measurements: Verify dimensions by field measurement before fabrication.

1. Established Dimensions: Where field measurements cannot be made
without delaying the Work, indicate established dimensions on shop
drawing submittal and proceed with fabrication.

1.8  WARRANTY

A. Manufacturer has responsibility for an extended Corrective Period for work of this
Section for a period of 5 years from date of Substantial Completion against all the
conditions indicated below, and when notified in writing from Owner,
manufacturer shall promptly and without inconvenience and cost to Owner
correct said deficiencies.

1. Defects in materials and workmanship.

2. Deterioration of material and surface performance below minimum OSHA
standards as certified by independent third party testing laboratory.
Ordinary wear and tear, unusual abuse or neglect excepted.

3. Within the warranty period, the manufacturer shall, at its option, repair,
replace, or refund the purchase price of defective ladder.
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B. Manufacturer shall be notified immediately of defective products and be given a
reasonable opportunity to inspect the goods prior to return. Manufacturer will not
assume responsibility, or compensation, for unauthorized repairs or labor.
Manufacturer makes no other warranty, expressed or implied, to the
merchantability, fitness for a purpose, design, sale, installation, or use, of the
ladder; and shall not be liable for incidental or consequential damages, losses of
or expenses, resulting from the use of ladder products.

1.9 EXTRA MATERIALS
A. Furnish touchup kit for each type and color of paint finish provided.

PART 2 PRODUCTS

21 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces without
blemishes.

B. Ferrous Metals:

1.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M
Stainless-Steel Bars and Shapes: ASTM A 276, Type [304] [316L].

Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate
complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or
D.

Rolled-Stainless-Steel Floor Plate: ASTM A 793.

. Abrasive-Surface Floor Plate: Steel plate [with abrasive granules rolled

into surface] [or] [with abrasive material metallically bonded to steel by a
proprietary process].

a) Manufacturer:

1) Karnel, Clarks Summit, PA Toll Free Tel: 1.800.517.1396.
Steel Tubing: ASTM A 500, cold-formed steel tubing.

Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless
another weight is indicated or required by structural loads.

Slotted Channel Framing: Cold-formed metal channels complying with
MFMA-3, 1-5/8 by 1-5/8 inches (41 by 41 mm). Channels made from
galvanized steel complying with ASTM A 653/A 653M, structural steel,
Grade 33 (Grade 230), with G90 (Z275) coating; 0.079-inch (2-mm)
nominal thickness.
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9. Castlron: ASTM A 48/A 48M, Class 30, unless another class is indicated
or required by structural loads.

2.2 FASTENERS

A. General: Type [304] stainless-steel fasteners for exterior use and zinc-
plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5,
at exterior walls. Provide stainless-steel fasteners for fastening
aluminum. Select fasteners for type, grade, and class required.

B. Cast-in-Place Anchors in Concrete: Threaded or wedge type; galvanized
ferrous castings, either ASTM A 47/A 47M malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as
needed, hot-dip galvanized per ASTM A 153/A 153M.

2.3 MISCELLANEOUS MATERIALS
A. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal
modified-alkyd primer complying with MPI #79.

B. Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and
compatible with topcoat.

1. Products:
a.) Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.

C. Galvanizing Repair Paint: SSPC-Paint 20, high-zinc-dust-content paint for
regalvanizing welds in steel.

D. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107.

E. Concrete Materials and Properties: Comply with requirements in Division 3
Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix
concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa),
unless otherwise indicated.

24 FABRICATION

A. General: Preassemble items in the shop to greatest extent possible per
construction documents. Use connections that maintain structural value of joined
pieces.

1)  Cut, drill, and punch metals cleanly and accurately. Remove burrs and
ease edges. Remove sharp or rough areas on exposed surfaces.
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2.6

2)

Weld corners and seams continuously. 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. Finish exposed welds smooth and blended.

Form exposed connections with hairline joints, flush and smooth, using
concealed fasteners where possible. Locate joints where least
conspicuous.

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

Where units are indicated to be cast into concrete or built into masonry,
equip with integrally welded steel strap anchors, not less than 24 inches
(600 mm) o.c.

Miscellaneous Framing and Supports: 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. Cut, drill, and tap
units to receive hardware, hangers, and similar items.

1)

2)

Fabricate steel girders for wood frame construction from continuous steel
shapes. Where wood nailers are attached to girders with bolts or lag
screws, drill holes at 24 inches (600 mm) o.c.

Fabricate steel pipe columns for supporting wood frame construction with
steel baseplates and top plates welded to pipe with fillet welds the same
size as pipe wall thickness.

Metal Ladders: Comply with ANSI A14.3, unless otherwise indicated.

1)

Space siderails 18 inches (457 mm) part, unless otherwise indicated.

2)  Steel Ladder Construction: Flat bar siderails, with 3/4-inch- (19-mm-)
diameter steel bar rungs fitted in centerline of siderails, plug-welded, and
ground smooth on outer rail faces.[ Provide nonslip surfaces on top of
each rung.]

3)  Exterior Steel Ladders: [Galvanize] [Prime with zinc-rich primer].

FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations for applying and designating finishes. Finish
metal fabrications after assembly.

Steel and Iron Finishes:
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1)

Hot-dip galvanize items as indicated to comply with ASTM A 123/A 123M
or ASTM A 153/A 153M as applicable.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces
to comply with requirements indicated below for environmental exposure
conditions of installed metal fabrications:

a. Exteriors (SSPC Zone 1B)[ and Items Indicated to Receive Zinc-Rich
Primer]: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

b. Interiors (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

Shop Priming:  Apply shop primer to uncoated surfaces of metal
fabrications, except those with galvanized finishes and those to be
embedded in concrete, sprayed-on fireproofing, or masonry, to comply
with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and
Maintenance Painting," for shop painting.

PART 3 EXECUTION

3.1

3.2

A.

EXAMINATION

Coordinate anchorages. Furnish setting drawings, templates, and anchorage
structural loads for fastener resistance.

Do not begin installation until supporting structure is complete and ladder
installation will not interfere with supporting structure work.

If supporting structure is the responsibility of another installer, notify Architect of
unsatisfactory supporting work before proceeding.

INSTALLATION

General: Perform cutting, drilling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, with edges and
surfaces level, plumb, and true.

1)

Fit exposed connections accurately together. Weld connections that are
not to be left as exposed joints but cannot be shop welded. Do not weld,
cut, or abrade surfaces of exterior units that have been hot-dip galvanized
after fabrication.

Provide anchorage devices and fasteners where metal fabrications are
required to be fastened to in-place construction.

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

Fixed Metal Ladders 055120-6




Essex County Farmworker Housing Renovation

B. Set bearing and leveling plates on cleaned surfaces using wedges, shims, or
leveling nuts. After bearing members have been positioned and plumbed,
tighten anchor bolts and pack solidly with nonshrink, nonmetallic grout.

3.3 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 05512
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SECTION 055210 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:
1. Painted Steel tube railings.
B. See Division 05 Section "Metal Stairs" for steel tube railings associated with metal
stairs.
1.2 PERFORMANCE REQUIREMENTS
A.  Structural Performance: Provide railings capable of withstanding the effects of gravity
loads and the following loads and stresses within limits and under conditions indicated:
1.3 Handrails:
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.  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.

3. Infill of Guards:

a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft..
b. Uniform load of 25 Ibf/sq. ft. applied horizontally.
C. Infill load and other loads need not be assumed to act concurrently.

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

A. Product Data: For mechanically connected railings, grout, anchoring cement, and paint
products.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.
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1. For installed products indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

C. Samples: For each exposed finish required.
D. Product Test Reports: Based on evaluation of comprehensive tests performed by a
qualified testing agency, according to ASTM E 894 and ASTM E 935.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1.  Steel Pipe and Tube Railings:

a. Sharpe Products.
b. Wagner, R & B, Inc.; a division of the Wagner Companies.
c. CR Lawrence

2.2 METALS

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

B. Steel and Iron:

1. Tubing: ASTM A 500 (cold formed)
Pipe: ASTM A 53/A53M, TypeF or TypeS, Grade A, Standard Weight
(Schedule 40), unless another grade and weight are required by structural loads.
3. Plates, Shapes, and Bars: ASTM A 36/A 36M.
4, Castings: Either gray or malleable iron, unless otherwise indicated.

a. Gray Iron: ASTM A 48/A 48M, Class 30, unless another class is indicated
or required by structural loads.
b. Malleable Iron: ASTM A 47/A 47M.

5. Perforated infill panel: 11 ga %4” round on 3/8 staggered centers.

2.3 MISCELLANEOUS MATERIALS

A. Fasteners: Provide concealed fasteners, unless unavoidable or standard for railings
indicated.
1. Steel Railings: Plated steel fasteners complying with ASTM B 633, Class Fe/Zn
25 for electrodeposited zinc coating.
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B. Anchors: Provide cast-in-place, chemical anchors, fabricated from corrosion-resistant
materials with capability to sustain, without failure, a load equal to six times the load
imposed when installed in unit masonry and equal to four times the load imposed when
installed in concrete, as determined by testing per ASTM E 488.

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

D. Shop Primers: Provide primers that comply with Division 09 painting Sections. Section
"High-Performance Coatings."

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

F.  Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible
with topcoat.

G. Shop Primer for Galvanized Steel: Zinc-dust, zinc-oxide primer compatible with finish
paint systems indicated, and complying with SSPC-Paint 5.

H. Grout and Anchoring Cement: Factory-packaged, nonshrink, nonmetallic grout
complying with ASTM C 1107; or water-resistant, nonshrink anchoring cement;
recommended by manufacturer for exterior use.

2.4 FABRICATION

A. General: Fabricate railings to comply with design, dimensions, and details
indicated, but not less than that required to support structural loads.

B. 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.

C. Nonwelded Connections: Connect members with concealed mechanical fasteners and
fittings.

D. Form changes in direction by bending.

E.  Form curves by bending in jigs to produce uniform curvature; maintain cross section of
member throughout bend without cracking or otherwise deforming exposed surfaces.

F.  Close exposed ends of railing members with prefabricated end fittings.
G. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.
H. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges,

miscellaneous fittings, and anchors to interconnect railing members to other work,
unless otherwise indicated.
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25 FINISHES

A.  Steel and Iron:
1. Shop-Primed Galvanized Railings: After galvanizing, clean railings, treat with
metallic-phosphate process, and apply primer to comply with SSPC-PA 1.
2. Shop-Primed Steel Finish: Prepare to comply with SSPC-SP 6/NACE No. 3,
"Commercial Blast Cleaning" and apply primer to comply with SSPC-PA 1.

2.6 PAINTING

A.  Steel and Iron:
1. Shop-Primed Galvanized Railings: After galvanizing, clean railings, treat with
metallic-phosphate process, and apply primer to comply with SSPC-PA 1.
2. Shop-Primed Steel Finish: Prepare to comply with SSPC-SP 6/NACE No. 3,
"Commercial Blast Cleaning" and apply primer to comply with SSPC-PA 1.
3. Color to be approved by architect.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  General: Perform cutting, drilling, and fitting required for installing railings. Set railings
accurately in location, alignment, and elevation.

1. Set posts plumb within a tolerance of 1/16 inch in 3 feet.

2. 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.

B. Anchor posts in concrete by inserting into formed or core-drilled holes and grouting
annular space.

C. Anchor posts to metal surfaces with oval flanges.

D. Anchor railing ends to concrete and masonry with round flanges connected to railing
ends and anchored to wall construction with anchors and bolts.

E. Attach handrails to wall with wall brackets where required.

1. Use type of bracket with predrilled hole for exposed bolt anchorage.

2. For steel-framed partitions, use hanger or lag bolts set into fire-retardant-treated
wood backing between studs.

3. For steel-framed partitions, fasten to steel framing or concealed steel
reinforcements using self-tapping screws of size and type required to support
structural loads.

4, For steel-framed partitions, fasten brackets with toggle bolts installed through
flanges of steel framing or through concealed steel reinforcements.

F.  Adjusting and Cleaning:
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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.
2. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas
and repair galvanizing to comply with ASTM A 780.

END OF SECTION 055210
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SECTION 057500 - DECORATIVE FORMED METAL

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

1. Closures and trim.
2. Filler panels.

B. See Division 05 Section "Decorative Metal" for items made primarily from plate, bars,
extrusions, tubes, castings, and other forms of metal, but which may include sheet
metal components.

1.2 SUBMITTALS

A.  Product Data: For each type of product indicated, including finishes.

B. Shop Drawings: Include plans, elevations, sections, and details of components and
their connections. Show anchorage and accessory items. Show dimensions of housed
items, including locations of housing penetrations and attachments, and necessary
clearances.

C. Samples: For each type of exposed finish required, prepared on 6-inch- square
samples of metal of same thickness and material indicated for the Work.

PART 2 - PRODUCTS

21 SHEET METAL

A. General: Provide sheet metal without pitting, seam marks, roller marks, stains,
discolorations, or other imperfections where exposed to view on finished units.

B. Aluminum Sheet: ASTMB 209, alloy and temper recommended by aluminum
producer and finisher, with not less than strength and durability of alloy 5005-H32.
2.2 MISCELLANEOUS MATERIALS

A. Gaskets: As required to seal joints in ornamental formed metal, and as recommended
in writing by ornamental formed-metal manufacturer.

B. Sealants, Exterior: ASTM C 920; silicone sealant; of grade, class, and use
classifications required to seal joints in ornamental formed metal and remain
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weathertight; and as recommended in writing by ornamental formed-metal
manufacturer.
C. Sealants, Interior: Nonsag, paintable, nonstaining, latex sealant complying with
ASTM C 834; and as recommended in writing by ornamental formed-metal

manufacturer.

1. Use sealant that has a VOC content of not more than 250 g/L when calculated
according to 40 CFR 59, Subpart D (EPA method 24).

D. Filler Metal and Electrodes: Type and alloy as necessary for strength, corrosion
resistance, and compatibility in fabricated items and that will match the color of metal
being joined.

E. Fasteners: Use fasteners fabricated from same basic metal and alloy as fastened
metal, unless otherwise indicated. Provide Phillips flat-head machine screws for
exposed fasteners.

F. Anchors: Provide anchors of type, size, and material recommended by manufacturer.
Use nonferrous-metal or hot-dip galvanized anchors for exterior installations.

G. Sound-Deadening Materials:
1. Insulation: Unfaced, mineral-fiber blanket insulation complying with
ASTM C 665, Type |, and passing ASTM E 136 test.
2. Mastic: Cold-applied asphalt emulsion complying with ASTM D 1187.

H. Isolation Coating: Manufacturer's standard coating.

2.3 PAINTS AND COATINGS
A. Shop Primer for Ferrous Metal: Fast-curing, lead- and chromate-free, universal
modified-alkyd primer complying with MPI #79.
2.4 FABRICATION

A. Shop Assembly: Preassemble ornamental formed-metal items in shop to greatest
extent possible to minimize field splicing and assembly.

B. Fold back exposed edges of unsupported sheet metal to form a 1/2-inch- wide hem on
the concealed side, or ease edges and support them with concealed stiffeners.

C. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or
both, as needed to provide surface flatness and sufficient strength for indicated use.

1. Support joints with concealed stiffeners as needed to hold exposed faces of
adjoining sheets in flush alignment.
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D. Where welding or brazing is indicated, weld or braze joints and seams continuously.
Grind, fill, and dress to produce smooth, flush, exposed surfaces in which joints are not
visible after finishing is completed.

E. Closures and Trim: Form from metal of type and thickness indicated below. Fabricate
to fit tightly to adjoining construction, with weather tight joints at exterior installations.

1. Aluminum Sheet: 0.090 inch

F. Filler Panels: Form from two sheets of metal of type and thickness indicated below,
separated by channels formed from the same material, producing a panel of same
thickness as mullions, unless otherwise indicated. Incorporate reveals, trim, and
concealed anchorages.

1. Fill interior of panel with sound-deadening insulation permanently attached to
inside panel faces.

2.  Adhesively attach gaskets to filler panel edges where they abut mullions or
glazing.

25 FINISHES

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

B. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and
Maintenance Painting of Steel," for steel sheet finishes.

C. Aluminum Finishes: Finish designations prefixed by AA comply with the system
established by the Aluminum Association for designating aluminum finishes.

1. Class I, Clear Anodic Finish: AA-M12C22A41 complying with AAMA 611.
2. Class I, Color Anodic Finish: AA-M12C22A42/A44 complying with AAMA 611.

a. Color: As selected from full range of industry colors and color densities.

3. Baked-Enamel Finish: AA-C12C42R1x, with thermosetting, modified-acrylic
enamel primer/topcoat system complying with AAMA 2603 except with a
minimum dry film thickness of 1.5 mils.

4, Powder-Coat Finish: Immediately after cleaning and pretreating, apply
manufacturer's standard thermosetting polyester or acrylic urethane powder
coating with cured-film thickness not less than 1.5 mils.

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

3.1 INSTALLATION

A. Locate and place ornamental formed-metal items level and plumb and in alignment
with adjacent construction.

B. Use concealed anchorages where possible.

C. Form tight joints with exposed connections accurately fitted together. Provide reveals
and openings for sealants and joint fillers as indicated.

D. 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 057500
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SECTION 061100 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes the following:

1. Framing with dimension lumber.

DEFINITIONS

Rough Carpentry: Carpentry work not specified in other Sections and not exposed,
unless otherwise indicated.

Exposed Framing: Dimension lumber not concealed by other construction.

Lumber grading agencies, and the abbreviations used to reference them, include the
following:

NELMA - Northeastern Lumber Manufacturers Association.
NLGA - National Lumber Grades Authority.

RIS - Redwood Inspection Service.

SPIB - Southern Pine Inspection Bureau.

WCLIB - West Coast Lumber Inspection Bureau.

WWPA - Western Wood Products Association.

ok wN =

DELIVERY, STORAGE, AND HANDLING

Stack lumber, plywood, and other panels; place spacers between each bundle to
provide air circulation. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1

A

WOOD PRODUCTS, GENERAL

Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the
American Lumber Standards Committee Board of Review.
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2.2

23

24

2.5

m O O

n

1. Factory mark each piece of lumber with grade stamp of grading agency.

WOOD-PRESERVATIVE-TREATED MATERIALS

Preservative Treatment by Pressure Process: AWPA C2 (lumber), except that lumber
that is not in contact with the ground and is continuously protected from liquid water
may be treated according to AWPA C31 with inorganic boron (SBX).

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and the
following:

a. Chromated copper arsenate (CCA).

DIMENSION LUMBER

General: Provide dimension lumber of grades indicated according to the American
Lumber Standards Committee National Grading Rule provisions of the grading agency
indicated.

Joists and Other Framing: Construction or No. 2 grade of the following species:

1. Southern pine; SPIB.

MISCELLANEOUS LUMBER

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

1. Nailers.

FASTENERS

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

1. Where rough carpentry is exposed to weather, in ground contact, or in area of
high relative humidity, provide fasteners with hot-dip zinc coating complying with
ASTM A 153/A 153M.

Nails, Brads, and Staples: ASTM F 1667.

Power-Driven Fasteners: CABO NER-272.

Wood Screws: ASME B18.6.1.

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

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

Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat
washers.
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G.

2.6

Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with

capability to sustain, without failure, a load equal to 6 times the load imposed when

installed in unit masonry assemblies and equal to 4 times the load imposed when

installed in concrete as determined by testing per ASTM E 488 conducted by a

qualified independent testing and inspecting agency.

1. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and
ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade A1 or
A4).

METAL FRAMING ANCHORS

General: Provide framing anchors made from metal indicated, of structural capacity,

type, and size indicated, and as follows:

1. Allowable Design Loads: Provide products with allowable design loads, as
published by manufacturer, that meet or exceed those indicated. Manufacturer's
published values shall be determined from empirical data or by rational
engineering analysis and demonstrated by comprehensive testing performed by
a qualified independent testing agency.

Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1/4-inch-
(32-mm-) wide nailing flanges at least 85 percent of joist depth.

1. Thickness: 0.050 inch (1.3 mm)

Post Bases: Adjustable-socket type for bolting in place with standoff plate to raise post
1 inch (25 mm) above base and with 2-inch- (50-mm-) minimum side cover, socket
0.062 inch (1.6 mm) thick, and standoff and adjustment plates 0.108 inch (2.8 mm)
thick.

Joist Ties: Flat straps, with holes for fasteners, for tying joists together over supports.

1. Width: 3/4 inch (19 mm)
2. Thickness: 0.050 inch (1.3 mm).
3. Length: 16 inches (400 mm)

PART 3 - EXECUTION

3.1

A

INSTALLATION, GENERAL

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

Do not use materials with defects that impair quality of rough carpentry or pieces that
are too small to use with minimum number of joints or optimum joint arrangement.
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C.

3.2

3.3

3.4

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

1. CABO NER-272 for power-driven fasteners.
2.  Table 2305.2, "Fastening Schedule," in the BOCA National Building Code.

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 between members. Install fasteners without
splitting wood; predrill as required.

WOOD NAILER INSTALLATION

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

WOOD FRAMING INSTALLATION, GENERAL

Framing Standard: Comply with AFPA's "Manual for Wood Frame Construction,"
unless otherwise indicated.

Do not splice structural members between supports.

Where built-up beams or girders of 2-inch nominal- (38-mm actual-) dimension lumber
on edge are required, fasten together with 2 rows of 20d (100-mm) nails spaced not
less than 32 inches (812 mm) o.c. Locate one row near top edge and other near
bottom edge.

FLOOR JOIST FRAMING INSTALLATION

General: Install floor joists with crown edge up and support ends of each member with
not less than 1-1/2 inches (38 mm) of bearing on wood or metal, or 3 inches (76 mm)
on masonry. Attach floor joists as follows:

1. Where framed into wood supporting members, by using metal joist hangers.

Lap members framing from opposite sides of beams, girders, or partitions not less than
4 inches (102 mm) or securely tie opposing members together. Provide solid blocking
of 2-inch nominal (38-mm actual) thickness by depth of joist over supports.

Anchor members paralleling masonry with 1/4-by-1-1/4-inch (6.4-by-32-mm) metal
strap anchors spaced not more than 96 inches (2438 mm) o.c., extending over and
fastening to 3 joists. Embed anchors at least 4 inches (102 mm) into grouted masonry
with ends bent at right angles and extending 4 inches (102 mm) beyond bend.

Provide bridging of type indicated below, at intervals of 96 inches (2438 mm) o.c.,

between joists.

1. Steel bridging installed to comply with bridging manufacturer's written
instructions.
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END OF SECTION 061100
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SECTION 061350 - WOOD FENCE

PART 1 GENERAL

1.01  RELATED WORK SPECIFIED ELSEWHERE
A. Cast in Place Concrete: Section 03300

1.02 REFERENCES

A. Standards: Comply with the following unless otherwise specified or
indicated on the Drawings:
1. Lumber: American Softwood Lumber Standard PS 20; U.S.
Department of Commerce.

B. Preservative Treatment: American Wood Preserver’s Bureau (AWPB), by
the American Wood Preservers Institute (AWPI).

1.03 SUBMITTALS

A. Shop Drawings: Show application to project. Machine duplicated copies
of Contract Drawings will not be accepted.

B. Quality Control Submittals:
1. Pressure Treatment Certificates: Certification by treating plant
stating chemicals and process used, net amount of salts retained,
and conformance with applicable standards.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Keep materials dry during delivery. Store materials 6 inches minimum
above ground surface. Protect against exposure to weather and contact
with damp or wet surfaces. Stack lumber and provide air circulation
between stacks.

PART 2 PRODUCTS
2.01 MATERIALS
A. Lumber; General: Furnish seasoned dimension lumber dressed to
nominal sizes indicated with 19 percent maximum moisture content at
time of dressing, marked “S-DRY”. Comply with dry size requirements of
PS 20.

1. Dress: Surfaced 4 sides (S4S) unless otherwise indicated.

B. Lumber; 2 inches through 4 inches thick, less than 6 inches wide:
Furnish Construction Grade Douglas Fir.

E. Steel Brackets: ASTM A 36 galvanized ASTM A 123.

Wood Fence 061350-1



Essex County Farmworker Housing Renovation

F. Fasteners: Galvanized, furnish type and size required.
Nails and Staples: FS FF-N-105.

Wood Screws: FS FF-S-111.

Bolts and Studs: FS FF-B-575.

Nuts: FS FF-N-836.

Washers: FS FF-W-92.

aolron=

2.02 PRESERVATIVE TREATMENT

A. Pressure treat lumber in accordance with applicable American Wood
Preserver’s Bureau (AWPB) Requirements.

B. Complete fabrication of items to be treated to the greatest extent possible
prior to treatment. Where items must be cut after treatment, coat cut
surfaces with heavy brush coat of same chemical used for treatment.

C. Inspect wood after treating and drying. Discard warped or twisted items.

PART 3 EXECUTION
3.01  INSTALLATION

A. Install wood members plumb, level true and straight, and free of
distortion. Conform to all details shown on the drawing.

END OF SECTION 061350
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SECTION 061600 - SHEATHING
PART 1 - GENERAL

1.1 SUMMARY
A. This Section includes, but is not limited to the following:
1. Roof sheathing.
2. Wall Sheathing
3. Building paper.
4. Cementitious backer units installed as part of tile installations.

1.2 SUBMITTALS

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

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

B. Research/Evaluation Reports: For the following:

1. Preservative-treated plywood.

2. Fire-retardant-treated plywood.

3. Building wrap.

1.3 QUALITY ASSURANCE
A. Fire-Test-Response Characteristics: For assemblies with fire-resistance ratings,
provide materials and construction identical to those of assemblies tested for fire
resistance per ASTME 119 by a testing and inspecting agency acceptable to
authorities having jurisdiction.
1.4 DELIVERY, STORAGE, AND HANDLING
A.  Stack plywood and other panels flat with spacers between each bundle to provide air
circulation. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WALL SHEATHING

A.  Glass-Mat Gypsum Wall Sheathing: ASTM C 1177/1177M.
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1. Type and Thickness: Type X, 5/8 inch thick.
B. Cementitious Fiber-Mat Reinforced Sheathing: ASTM C 1325, ANSI A118.9,
cementitious backer.

1. Type and Thickness: 5/8” inch thick.

2.2 FASTENERS
A.  General: Provide fasteners of size and type indicated.
1. For wall and roof sheathing panels, provide fasteners with corrosion-protective
coating having a salt-spray resistance of more than 800 hours according to
ASTM B 117.
2.3 WEATHER-RESISTANT SHEATHING PAPER
A. Use of Sheathing Paper shall be coordinated with the Exterior Finish system and its
manufacturer recommendations.
2.4 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS
A.  Sheathing Tape for Glass-Mat Gypsum Sheathing Board: Self-adhering glass-fiber
tape, of type recommended by sheathing and tape manufacturers.
25 MISCELLANEOUS MATERIALS

A. Adhesives for Field Gluing Panels to Framing: Formulation complying with APA AFG-
01 that is approved for use indicated by manufacturers of both adhesives and panels.

1. Use adhesives that have a VOC content of 70 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

B. Flexible Flashing: Self-adhesive, rubberized-asphalt compound, bonded to a high-
density, polyethylene film to produce an overall thickness of not less than 0.025 inch.

PART 3 - EXECUTION

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

1. NES NER-272 for power-driven fasteners.
2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code."
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3.2

3.3

3.4

3.5

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

Do not bridge building expansion joints; cut and space edges of panels to match

spacing of structural support elements.

GYPSUM SHEATHING INSTALLATION
Comply with ASTM C 1280, GA-253 and with manufacturer's written instructions.

1. Fasten gypsum sheathing to cold-formed metal framing with screws.

2. Install boards with a 3/8-inch gap where non-load-bearing construction abuts
structural elements.

3. Install boards with a 1/4-inch gap where they abut masonry or similar materials.

WEATHER-RESISTANT SHEATHING-PAPER INSTALLATION

General: Cover sheathing with weather-resistant sheathing paper as follows:

1. Cut back barrier 1/2 inch on each side of the break in supporting members at
expansion- or control-joint locations.

2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap, unless
otherwise indicated.

SHEATHING JOINT-AND-PENETRATION TREATMENT
Seal sheathing joints according to sheathing manufacturer's written instructions.

1.  Apply elastomeric sealant to joints and fasteners and trowel flat. Seal other
penetrations and openings.

2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing board joints,
and apply and trowel silicone emulsion sealant to embed tape in sealant. Apply
sealant to exposed fasteners. Seal other penetrations and openings.

FLEXIBLE FLASHING INSTALLATION

Apply flexible flashing where indicated to comply with manufacturers written
instructions.

1. Lap seams and junctures with other materials at least 4 inches, except that at
flashing flanges of other construction, laps need not exceed flange width.

2. Lap flashing over weather-resistant building paper at bottom and sides of
openings.

3. Lap weather-resistant building paper over flashing at heads of openings.

4.  After flashing has been applied, roll surfaces with a hard rubber or metal roller.
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END OF SECTION 061600
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SECTION 062000 - ROUGH CARPENTRY

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment and services
necessary to complete the carpentry work as shown on the drawings and/or
specified herein, including but not limited to, the following:

1. Blocking and miscellaneous wood, including plywood subflooring and wall
lining for telephone and electric closets.

2. Rough hardware.

3. Installation only of finish hardware.

4. Installation only of doors and hollow metal frames.
1.3 RELATED SECTIONS
Architectural woodwork - Section 06400.
Thermal and Moisture Protection - Section 7

Doors and Windows - Section 8

oo w »

Finish hardware - Section 08710
1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer that is certified for chain
of custody by an FSC-accredited certification body.

Plywood Standard: Comply with PS 1 and American Plywood Assoc. (APA).

C. Shop fabricate carpentry work to the extent feasible and where shop fabrication
will result in better workmanship than feasible for on site fabrication.

D. Grade Marks: Identify lumber and plywood by official grade mark.

1. Lumber: Grade stamp to contain symbol of grading agency certified by
Board of Review, American Lumber Standards Committee, mill number or
name, grade of lumber, species grouping or combination designation, rules
under which graded where applicable, and condition of seasoning at time
of manufacture.
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1.5

1.6

1.7

a. S-Dry: Maximum nineteen (19) percent moisture content as per
ASTM D2016.

SUBMITTALS

Pressure Treatment: Include certification by treating plant stating chemicals
and process used, net amount of salts retained and conformance with
applicable standards.

Fire-Retardant Treatment: Include certification by treating plant that treatment
material complies with governing ordinances and that treatment will not bleed
through finished surfaces.

PRODUCT HANDLING

Deliver carpentry materials to the site ready to use with each piece of lumber
clearly marked as to grade, type and mill, and place in an area protected from
the elements.

Deliver rough hardware in sealed kegs and/or other containers which shall bear
labels as to type and kind.

Pile lumber for rough usage, when delivered to the site in stacks to insure
drainage and with a minimum clearance of six (6) inches above grade. Cover
stacks with tarpaulins or other watertight coverings. Store grounds and similar
small sized lumber inside the building as soon as possible after delivery.

Do not store seasoned lumber in wet or damp portions of the building.

Protect fire retardant treated materials against high humidity and moisture
during storage and erection.

Remove delivered materials which do not conform to specified grading rules or
are otherwise not suitable for installation from the job site and replace with
acceptable materials.

All items specified in Section 08700 of this specification entitled “Finish
Hardware” shall be received, accounted for, stored and applied under this
Section.

Hardware shall be sorted and stored in space assigned by Contractor and shall
be kept at all times under lock and key. The safety and preservation of all items
delivered will be the responsibility of the Contractor.

JOB CONDITIONS

Installer must examine the substrates and supporting structure and the
conditions under which the carpentry work is to be installed, and notify the
Contractor in writing of conditions detrimental to the work. Do not proceed with
the installation until unsatisfactory conditions have been corrected in a manner
acceptable to the Installer and the Architect.
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B. Coordination: Fit carpentry work to other work; scribe and cope as required for
accurate fit. Correlate location of furring, nailers, blocking, grounds and similar
supports to allow proper attachment of other work.

PART 2 PRODUCTS

2.1 WOOD MATERIAL

A. General

1.

All wood shall be sound, flat, straight, well seasoned, thoroughly dry and
free from all defects. Warped or twisted wood shall not be used.

For miscellaneous wood blocking, grounds, furring as required, use Utility
Grade Coastal Douglas Fir or Southern Pine, free from knots, shakes, rot
or other defects, straight, square edges and straight grain, air seasoned
with maximum moisture content of nineteen (19) percent. Wood shall be
S4S, S-Dry, complying with PS-20.

Plywood for rough carpentry work shall conform to PS-74 and APA
standards best grade for intended use.

Plywood for telephone and electric closets, provide 3/4” thick C-D EXT-
APA plywood, fire retardant treated as specified herein.

B. Wood Treatment

1.

All interior wood material shall be fire retardant treated to comply with the
AWPA standards (C20 for lumber, C27 for plywood) for pressure
impregnation with fire retardant chemical to achieve a flame spread rating
of not more than 25 (UL Class “FR-S”) when tested in accordance with UL
Test 723 or ASTM E84.

a. After treatment, kiln dry to a moisture content of fifteen (15) percent; if
wood is to be painted or finished, kiln dry to a moisture content of
twelve (12) percent. Treatment shall be equal to “Flameproof LHC”
made by Osmose or “Dricon” made by Koppers. Provide UL approve
identification on treated materials.

For exterior blocking, roofing and sheet metal, pressure treat wood with
water-borne, “CCA-Oxide: preservative complying with AWPB LP-2 (.23
Ibs./cubic foot of chemical in wood).

a. After treatment, kiln dry to a maximum moisture content of fifteen (15)
percent. Treatment shall be equal to “Wolmanized” made by
Koppers, or K33 made by Osmose, or approved equal.

Treated wood which is cut or otherwise damaged shall be further treated in
accordance with the AWPA Standard M-4.
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2.2
A

PART 3

3.1

3.2

HARDWARE

Rough Hardware for Exterior Use: Hot-dipped galvanized aluminum or an
approved non-ferrous metal.

Nails: Common steel wire, untreated for interior work as per Fed. Spec. FF-N-
105.

Bolts: Standard mild steel, square head machine bolts with square nuts and
malleable iron or steel plate washers or carriage bolts with square nuts and cut
washers conforming to the following:

1. Bolts: FS-FF-B-575 and 584.
Nuts: FF-N-836D.

Expansion Shields: FS-FF-B-561.
Toggle Bolts: FS-FF-B-588.

o M w0 DN

Lag Screws and Bolts: FS-FF-B-561.
Wood Screws: Per Fed. Spec. FF-S-111D.

Concrete and Masonry Anchors: Standard expansion-shield self-drilling type
concrete anchors where so shown or noted on the drawings, or where
approved by the Architect.

EXECUTION

INSPECTION

Examine the areas and conditions where carpentry is to be installed and correct
any conditions detrimental to the proper and timely completion of the work. Do
not proceed with the work until unsatisfactory conditions are corrected to permit
proper installation of the work.

INSTALLATION OF FINISH HARDWARE

All finishing hardware specified in Section 08700 of this specification entitled
"Finish Hardware" shall be received, accounted for, stored and applied under
this Section.

Hardware shall be sorted and stored in space assigned by Contractor and shall
be kept at all times under lock and key. The safety and preservation of all items
delivered will be the responsibility of the Contractor.

Hardware shall be carefully fitted and securely attached, in accordance with
these specifications and the instructions of the various manufacturers.

Unless otherwise noted, mount hardware units at heights established in Section
08100.
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3.3

Install each hardware item in compliance with the manufacturer’s instructions
and recommendations. Wherever cutting and fitting is required to install
hardware onto or into surfaces which are later to be painted or finished in
another way, install each item completely and then remove and store in a
secure place during the finish application. After completion of the finishes, re-
install each item. Do not install surface-mounted items until finishes have been
completed on the substrate.

Set units level, plumb and true to line and location. Adjust and reinforce the
attachment substrate as necessary for proper installation and operation.

Drill and countersink units which are not factory prepared for anchorage
fasteners. Space fasteners and anchors in accordance with industry standards.

Cut and fit threshold and floor covers to profile of door frames, with mitered
corners and hair-line joints. Join units with concealed welds or concealed
mechanical joints. Cut smooth openings for spindles, bolts and similar items, if
any.

All keys used shall be construction keys which are to be tagged with fiber discs
as approved, clearly labeled with identifying inscriptions and then neatly
arranged in a temporary cabinet. All construction keys shall be returned to the
Owner.

Adjusting and Cleaning

1. Adjust and check each operating item of hardware and each door, to
ensure proper operation and function of every unit. Lubricate moving parts
with type lubrication recommended by manufacturer (graphite type if no
other recommended). Replace units which cannot be adjusted and
lubricated to operate freely and smoothly as intended for the application
made.

2. Final Adjustment: Wherever hardware installation is made more than one
month prior to acceptance or occupancy of a space or area, return to the
work during the week prior to acceptance or occupancy, and make a final
check and adjustment of all hardware items in such space or area. Clean
and re-lubricate operating items as necessary to restore proper function
and finish of hardware and doors. Adjust door control devices to
compensate for final operation of heating and ventilating equipment.

INSTALLATION OF DOORS AND FRAMES
Steel Doors and Frames

1. Install hollow metal units and accessories in accordance with the final shop
drawings, manufacturer’s data, and as herein specified.

2. Setting Masonry Anchorage Devices

a. Provide masonry anchorage devices where required for securing
hollow metal frames to in-place concrete and masonry construction.
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Set anchorage devices opposite each anchor location, in accordance
with details on final shop drawings and anchorage device
manufacturer’s instructions. Leave drilled holes rough, not reamed,
and free from dust and debris.

3. Placing Frames: Prior to installation, all frames must be checked and
corrected for size, swing, squareness, alignment, twist and plumbness.
Permissible installation tolerances shall not exceed the following:

o

Squareness +/- 1/16": Measured on a line, 90 degrees from one
jamb, at the upper corner of the frame at the other jamb.

Alignment +/- 1/16": Measured on jambs on a horizontal line parallel
to the plane of the wall.

Twist +/- 1/16": Measured at face corners of jambs on parallel lines
perpendicular to the plane of the wall.

Plumbness +/- 1/16": Measured on the jamb at the floor.

In masonry construction, building-in of anchors and grouting of frames
is included in Section 04200 of the specification.

At in-place concrete or masonry construction, set frames and secure
in place with machine screws and masonry anchorage devices.

At steel stud partitions, attach wall anchors to studs with tapping
screws. Spot grout anchors with USG Durabond Joint Compound just
before board is inserted into frame; coordinate with Section 09250.
Place frames at fire-rated openings in accordance with NFPA
Standard No. 80.

Make field splices in frames as detailed on final shop drawings,
welded and finished to match factory work.

After wall construction is complete, remove temporary braces and
spreaders, leaving surfaces smooth and undamaged.

4. Door Installation: Fit hollow metal doors accurately in their respective
frames, with the following edge clearances:

a.
b.
c.

Q

Between Doors and Frames, at Head and Jambs: 1/8"

At Door Sills Where No Threshold is Used: 3/8” max.

At Door Sills Where Threshold is Used: 3/4" max. above finished
floor.”

Between Edges of Pairs of Doors: 1/8”.

Place fire-rated doors with clearances as specified in NFPA Standard
No. 80.

* Finished floor is defined as the top surface of the floor, except when
resilient tile or carpet is used, when it is the top of the concrete slab.
Where the carpet is more than 1/2" thick, allow 1/4" clearance.

B. Wood Doors

1. Condition doors to average prevailing humidity in installation area prior to
hanging.

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

ROUGH CARPENTRY 062000-6




Essex County Farmworker Housing Renovation

3.4

Fit door to frames and machine for hardware to whatever extent not
previously worked at factory as required for proper fit and uniform
clearance at each edge.

Clearances: For non-fire doors provide clearances of: 1/8” at jambs and
heads: 1/8” at meeting stiles for pairs of doors: and 1/2” from bottom of
door to top of decorative floor finish or covering, except where threshold is
shown or scheduled provide 1/4” clearance from bottom of door to top of
threshold.

Fire-Rated Doors: Install in corresponding fire-rated frames in accordance
with the requirements of NFPA No. 80. Provide clearances complying with
the limitations of the authority having jurisdiction.

Adjustments: Check and readjust operating finish hardware items just prior to
final inspection. Leave work in complete and proper operating condition.
Remove and replace defective work, including doors or frames which are
warped, bowed or otherwise unacceptable.

BLOCKING AND MISCELLANEOUS WOOD

General

1.

Erect rough carpentry true to line, levels and dimensions required; squared,
aligned, plumbed, and securely fastened in place.

Shim where required to true up furring, blocking and the like. Use wood or
metal shims only.

Do all cutting, fitting, drilling and tapping of other work as required to
secure work in place and to perform the work included herein. Do all the
cutting and fitting of carpentry work, for the work of other trades as
required.

Blocking and Miscellaneous Wood

1.

Furnish and install all wood grounds, furring, blocking, curbs, bucks,
nailers, etc., that may be necessary and required in connection with the
carpentry and with the work described for any other trades and including
required carpentry for electrical fixtures. All blocking and nailers shall be
continuous wherever required, whether or not so indicated.

Blocking shall be as required for the proper installation of the finished work
and for items in mechanical sections as required. Blocking, edgings, stops,
nailing strips, etc., shall be continuous, unless distinctly noted otherwise.
Provide blocking as required to install all equipment. Provide blocking and
nailers where shown or required to fasten interior sheet metal work.

Fastening for wood grounds, furring and blocking shall be of metal and of
type and spacing as best suited to conditions. Hardened steel nails,
expansion screws, toggle bolts, self-clinching nails, metal plugs, inserts or
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3.5

3.6

similar fastenings shall be used, of suitable type and size to draw the
members into place and securely hold same.

Rough Lumber for Roofing and Sheet Metal

1. Furnish and install all wood nailing strips and wood blocking required in
connection with respective types of roofing, fans, flashings, and sheet
metal work, using preservative treated wood as herein before specified.

2. Wood blocking shall be of sizes and shapes as indicated on the drawings
and/or designed for the reception of curb flashings for roof ventilators and
similar items.

3. All nailing strips and blocking shall be carried out in accordance with the
printed installation instructions, and/or recommendations of the accepted
manufacturer of the roofing materials, and in coordination and cooperation
with the sheet metal work trades.

4. All blocking and nailing strips shall be firmly secured in place using counter
bored bolt and nut fastenings, or secured by any other proposed flush
surfaced fastenings.

5. Wood nailing strips or blocking required to be embedded in concrete work
shall be furnished in time due for placing, prior to start of concrete
operations. Locations and spacings of nailing strips or blocking shall be
performed in coordination with the concrete trades, as required for
respective installations.

TELEPHONE AND ELECTRIC EQUIPMENT MOUNTING BOARDS

Furnish and install 3/4” thick plywood panels to the walls of the telephone and
electric equipment rooms in accordance with the requirements of the local utility
company.

Secure to wall using proper devices for substrates encountered, spaced twelve
(12) inches o.c., maximum around the edges, 1-1/2” from corners, and in three
(3) rows of three (3) each in the field. Recess fastening devices flush with the
plywood surface. Adjacent panels shall be butted with 1/16” space between
without lapping.

ROUGH HARDWARE

Securely fasten rough carpentry together. Nail, spike, lag screw or bolt as
required by conditions encountered in the field and the Contract Documents.

Provide rough or framing hardware, such as nails, screws, bolts, anchors,
hangers, clips, inserts, miscellaneous fastenings, and similar items of the best
quality and of the proper size and kind to adequately secure the work together
and in place, in a rigid and substantial manner.

Secure rough carpentry to masonry with countersunk bolts in expansion
sleeves or other acceptable manner, with fastenings not more than sixteen (16)

ROUGH CARPENTRY 062000-8




Essex County Farmworker Housing Renovation

3.7

inches apart. Secure woodwork to hollow masonry with toggle bolts spaced not
more than sixteen (16) inches apart.

Countersink bolts in nailers and other rough woodwork and include washers
and nuts. Cut bolts off flush with surfaces and peen as may be required to
receive finished work.

Inserts to secure wood nailers to concrete shall be malleable iron threaded
inserts with 3/8” diameter bolts of length to allow for countersinking. Locate at
end of each nailer and at intervals not exceeding thirty (30) inches o.c.

Furnish to the mason for building into the work, or attaching the work which is to
be built in, anchors, bolts, wall plates bolted to masonry, corrugated wall plugs,
nailing blocks, etc., which are required for the proper fastening and installation
for the work or other items as called for in this Section.

Detailed instructions with sketches of necessary requirements, shall be given to
the masonry trade showing the location and other details of such nailing
devices.

CLEANING UP

General: Keep the premises in a neat, safe and orderly condition at all times
during execution of this portion of the work, free from accumulation of sawdust,
cut-ends and debris.

Sweeping

1. At the end of each working day, or more often if necessary, thoroughly
sweep all surfaces where refuse from this portion of the work has settled.

2. Remove the refuse to the area of the job site set aside for its storage.

3. Upon completion of this portion of the work, thoroughly broom clean all
surfaces.

END OF SECTION 062000
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SECTION 062020 - INTERIOR FINISH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

Interior standing and running trim.
Plywood, Hardboard, Board paneling.
Shelving and clothes rods.

Interior stairs and railings.

Wall Base

agbrwN=

1.2 SUBMITTALS
A.  Product Data: For each type of process and factory-fabricated product.

B. Samples: For each type of paneling indicated.

1.3 QUALITY ASSURANCE

A.  Forest Certification: For the following wood products, provide materials produced from
wood obtained from forests certified by an FSC-accredited certification body to comply
with FSC 1.2, "Principles and Criteria":

Interior standing and running trim.

Interior plywood, hardboard, board paneling.
Shelving and clothes rods.

Interior stairs and railings.

PO~

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Lumber: DOC PS 20 and applicable grading rules of inspection agencies certified by
ALSC's Board of Review.

Softwood Plywood: DOC PS 1.
Hardboard: AHA A135.4.

MDF: ANSI A208.2, Grade 130.

m o o

Particleboard: ANSI A208.1, Grade M-2.
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2.2

2.3

FIRE-RETARDANT-TREATED MATERIALS

Lumber: Comply with performance requirements in AWPA C20, Exterior type. Kiln dry
after treatment to a maximum moisture content of 19 percent.

Plywood: Comply with performance requirements in AWPA C27, Exterior type. Kiln
dry after treatment to a maximum moisture content of 15 percent.

Application: All interior lumber and plywood.

STANDING AND RUNNING TRIM
Softwood Lumber Trim:

1. Species and Grade: Eastern white, Idaho white, lodgepole, ponderosa, radiata,
or sugar pine; C Select (Choice)] Premium or 2 Common (Sterling)]; NeLMA,
NLGA, or WWPA.

2. Species and Grade: Douglas fir-larch or Douglas fir south, Superior or C &
Better finish; NLGA, WCLIB, or WWPA.

3. Species and Grade: Southern pine, B & B finish; SPIB.

4. Species and Grade: Western red cedar, [Clear Heart] [Grade A] [Grade B];
NLGA, WCLIB, or WWPA.

5. Maximum Moisture Content: 19 percent.

Hardwood Lumber Trim:

1. Species and Grade: Red oak, Clear A finish; NHLA.
2. Maximum Moisture Content: 13 percent.

Softwood Moldings for Transparent Finish (Stain or Clear Finish): WMMPA WM 4, N-
grade wood moldings. Made to patterns included in WMMPA WM 12.

1. Species: Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar
pine, Southern pine, Western red cedar, Douglas fir.
2. Maximum Moisture Content: 15 percent.

Hardwood Moldings for Transparent Finish (Stain or Clear Finish): WMMPA HWM 2,
N-grade wood moldings made to patterns included in WMMPA WM 12.

1. Species: [Red oak] [White maple] [Aspen, basswood, cottonwood, sap gum,
sycamore, white maple, or yellow poplar] <Insert species>.
2. Maximum Moisture Content: 9 percent.
Moldings for Opaque Finish (Painted): Made to patterns included in WMMPA WM 12.
1. Softwood Moldings: WMMPA WM 4, P-grade.
a. Species: Eastern white, Idaho white, lodgepole, ponderosa, radiata, or

sugar pine.
b. Maximum Moisture Content: 15 percent.
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2.

Hardwood Moldings: WMMPA HWM 2, P-grade.

a. Species: Red oak.
b. Maximum Moisture Content: 9 percent.

F.  Molding Patterns: TBD

1.

Base Pattern: WM 623, 9/16-by-3-1/4-inch (14-by-83-mm) ogee base.
Shoe-Mold Pattern: WM 129, 7/16-by-11/16-inch (11-by-17-mm) quarter-round,
shoe mold.

Casing Pattern: WM 327, 11/16-by-2-1/4-inch (17-by-57-mm) clamshell casing.
Chair-Rail Pattern: WM 297, 11/16-by-3-inch (17-by-76-mm) chair rail.

2.4 SHELVING AND CLOTHES RODS

A.  Shelving: Made from one of the following materials, 3/4 inch (19 mm) thick.

1.
2.
3.

4.

B.  Shelf

MDF with solid-wood front edge.

MDO softwood plywood with solid-wood edge.

Softwood Boards: Eastern white, Idaho white, lodgepole, ponderosa, radiata, or
sugar pine; C Select (Choice); NeLMA, NLGA, or WWPA; kiln dried.

Softwood Boards: Douglas fir-larch, Douglas fir south, or hem-fir; [Superior or C
& Btr] [Prime or D] finish; NLGA, WCLIB, or WWPA; or southern pine, [B & B] [C]
finish; SPIB; kiln dried.

Cleats: 3/4-by-3-1/2-inch (19-by-89-mm) boards with hole and notch to receive

clothes rods, as specified above for shelving.

C.  Shelf

D.  Shelf

Standards: US 26 Polished chrome. Manufacurer, Reeve Co. Universal 40.

Brackets with Rod Support: US 26 Polished chrome. Manufacurer, Reeve Co.

Universal 41.

E. Hangarbar: US 26 Polished chrome. Manufacurer, Reeve Co. Universal V425-2.

F. Rod:US 26 Polished chrome. Manufacurer, Reeve Co. Universal 225.

G. Rod Cap: Polished chrome. Manufacurer, Reeve Co. Universal 226-M

H. Shelf
steel.

Brackets without Rod Support: BHMA A156.16, B04041; prime-painted formed

. Clothes Rods:  1-1/2-inch- (38-mm-) diameter, clear, kiln-dried hardwoodeither
Douglas fir or southern pine.

2.5 STAIRS AND RAILINGS

A. Treads: White Oak - Quartersawn.

B. Risers: White Oak - Quartersawn.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

3.5

PREPARATION

Before installing interior finish carpentry, condition materials to average prevailing
humidity in installation areas for a minimum of 24 hours.

INSTALLATION, GENERAL

Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.
Use concealed shims where necessary for alignment.

1. Scribe and cut interior finish carpentry to fit adjoining work.

2. Countersink fasteners, fill surface flush, and sand where face fastening is
unavoidable.

3. Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and
plumb. Install adjoining interior finish carpentry with 1/32-inch (0.8-mm)
maximum offset.

4. Install stairs with no more than 3/16-inch (4.7-mm) variation between adjacent
treads and risers and with no more than 3/8-inch (9.5-mm) variation between
largest and smallest treads and risers within each flight.

STANDING AND RUNNING TRIM INSTALLATION

Install with minimum number of joints practical, using full-length pieces from maximum
lengths of lumber available. Cope at returns and miter at corners to produce tight-
fitting joints. Use scarf joints for end-to-end joints.

SHELVING AND CLOTHES ROD INSTALLATION

Cut shelf cleats at ends of shelves about 1/2 inch (13 mm) less than width of shelves
and sand exposed ends smooth.

Install shelf cleats by fastening to framing or backing with finish nails or trim screws, set
below face and filled. Space fasteners not more than 16 inches (400 mm) o.c.

Install shelf brackets according to manufacturer's written instructions, spaced not more
than 36 inches (900 mm) o.c. Fasten to framing members, blocking, or metal backing,
or use toggle bolts or hollow wall anchors.

Cut shelves to neatly fit openings with only enough gap to allow shelves to be removed
and reinstalled. Install shelves, fully seated on cleats, brackets, and supports.

STAIR AND RAILING INSTALLATION

Treads and Risers at Interior Stairs: Secure treads and risers by gluing and nailing to
rough carriages.

INTERIOR FINISH CARPENTRY 062020 - 4




Essex County Farmworker Housing Renovation

1. Closed Stringers: House treads and risers into wall stringers, glue, and wedge
into place.

2. Open Stringers: Miter risers and stringer at open stringers. Extend tread over
open stringers and finish with bullnose edge.

B. Balusters: Mortise balusters into treads, secure in place. Let into railings and secure
in place.

C. Newel Posts: Secure newel posts to stringers, rough carriages, and risers.
D. Railings: Secure wall rails with metal brackets. Fasten freestanding railings to newel

posts and to trim at walls with rail bolts. Assemble railings at goosenecks, easements,
and splices with rail bolts.

END OF SECTION 062020
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SECTION 064000 - ARCHITECTURAL WOODWORK

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment and services
necessary to complete the architectural woodwork as shown on the drawings
and/or specified herein, including but not limited to, the following:

1.  Wood trim, moldings, base, frames.

2. Hardware for casework.

3. Wood shelving.

4. Wood framing and rough lumber as required for work of this Section.
5

Wood grounds, blocking, nailers, furring as required for work of this
Section.

o

All rough hardware and fastenings for work of this Section.

7. Drilling concrete and masonry, drilling and/or tapping metal work, as
required, for the installation of work of this Section.

8. Back painting as specified herein.

9. Shop finish of work of this Section, except items indicated herein to be
shop primed only.

1.3 RELATED SECTIONS

Rough Carpentry - Section 06200.
Wood doors - Section 08211.
Painting - Section 09910.

oo w »

Residential Casework — Section 123560
1.4 QUALITY STANDARDS

A. The quality standards of the Architectural Woodwork Institute, latest edition,
shall apply to all workmanship for architectural woodwork and by reference are
made a part of this specification. All work shall conform to “Premium” grade
requirements of the AWI Quality Standards, unless otherwise modified herein.
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B. Manufacturer Qualifications: A qualified manufacturer that is certified for chain
of custody by an FSC-accredited certification body.

C. Inthe event of a dispute as to the quality grade (or grades), all parties involved
will (1) call upon the Architectural Woodwork Institute for an inspection under
AWTI’s established inspection procedures, and (2) agree to abide by the
decision of AWI. The cost of said inspection shall be borne by the Contractor.

D. Employ only tradesmen experienced in the fabrication and installation of
architectural woodwork.

E. All woodwork will be in compliance with California 93210 Phase 2 requirements.
1.5 SUBMITTALS
A. Shop Drawings

1. Submit shop drawings of all woodwork specified and indicated on the
drawings. Shop drawings shall indicate room plans and elevations at 3/4”
equals 1’-0” scale and typical construction details at 3" equals 1’-0” scale.
Shop drawings shall indicate all materials, thicknesses and finishes.

2. Shop drawings shall show all finish hardware, anchors, fastenings and
accessories.

3. Shop drawings shall show all jointing, joint treatment and butt jointing in
veneers and plastic laminate.

4. Shop drawings for wood paneling must show complete elevations of rooms
to receive paneling as well as panel matching required by these
specifications.

B. Samples: Submit samples of each of the following items:

1. Plastic laminate, twelve (12) inches square, including a section of outside
corner.

2. Each finish type of wood panel, 24” wide x 36” high.

3. Each type and finish of each type of trim molding, etc., eight (8) inches
long, finish as specified.

4. Cabinet hardware.
1.6 QUALIFICATIONS

A. The work of this Section shall be provided by a firm having a minimum of five
(5) years experience on projects of similar size and quality to that specified and
shown.
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1.7 COORDINATION

A. Coordinate the work of this Section with other appropriate Sections of the
specifications to insure proper scheduling for fabrication and installation of the
work specified herein

B. Coordinate with partition and finish trades to insure that proper provisions are
made for the installation of the work specified herein.

C. \Verify all dimensions in the field prior to fabrication of all Architectural
Woodwork to assure proper fit.

1.8 PRODUCT HANDLING

A. All materials and work of this Section shall be protected from damage, from
time of shipment from shop to final acceptance of work. Cover, ventilate, and
protect work of this Section from damage caused by weather, moisture, heat,
staining, dirt, abrasions, any other causes which may adversely affect
appearance of use, or which may cause deterioration of finish, warping,
distortion, twisting, opening of joints and seams, delamination, loosening, etc.,
of work of this Section.

B. Keep all finish carpentry, millwork, and cabinet work under cover both in transit
and at the premises. Do not deliver any finish carpentry, millwork or cabinet
work before it is required for installation. Protect such work to avoid damage in
transit, during erection and after erection until acceptance of the building; use
all such methods to provide the proper protection. Remove such protection
when directed by the Architect.

C. Deliver finish carpentry, millwork, and cabinet work in a dry stable condition;
protect same against injury and dampness. Do not store or install finish
carpentry, millwork or cabinet work until after the concrete, masonry and plaster
work are thoroughly dry.

D. Damaged or defective items or work of this Section are subject to rejection and
replacement with new by Contractor, at no cost to Owner.

1.9 JOB CONDITIONS

A. Humidity and Temperature Controls: Advise Contractor of requirements for
maintaining heating, cooling and ventilation in installation areas as required to
reach relative humidity necessary to maintain optimum moisture content
specified for woodwork.

B. Determine equilibrium moisture content and maintain required temperature and
relative humidity as required for a tolerance of plus or minus one (1) percent of
the specified optimum moisture content until woodwork receives specified
finishes. Refer to “Guide to Wood Species Selection”, AWI, for method of
determining equilibrium moisture content values.

C. Examination of Substrate and Conditions: The installer must examine the
substrate and the conditions under which the work of this Section is to be

ARCHITECTURAL WOODWORK 064000-3




Essex County Farmworker Housing Renovation

PART 2

2.1

2.2

performed, and notify the Contractor in writing of unsatisfactory conditions. Do
not proceed with work under this Section until unsatisfactory conditions have
been corrected in a manner acceptable to the Installer.

PRODUCTS

BASIC REQUIREMENTS

Available Products: Subject to compliance with requirements, woodwork that
may be incorporated into the Work include, but are not limited to the following:

1. Armstrong

Wood Moisture Content: Provide kiln-dried (KD) lumber with an average
moisture content range of nine (9) to twelve (12) percent for exterior work and
six (6) to eleven (11) percent for interior work. Maintain temperature and
relative humidity during fabrication, storage and finishing operations so that
moisture content values for woodwork at time of installation do not exceed
seven (7) percent.

Measurements: Before proceeding with woodwork required to be fitted to other
construction, obtain field measurements and verify all dimensions of shop
drawing details as required for accurate fit.

Compatibility of Grain and Color: Architect reserves the right to select materials
for best compatibility between visually related members and veneers.

Machine and sand woodwork to comply with requirements of Standards for
specified grade.

Fabricate woodwork to dimensions, profiles and details shown. Route or
groove back of flat trim members, kerf backs of other wide flat members except
plywood or veneered members.

Miter joints by joining, splining and gluing to comply with requirements for the
specified grade.

Inspect each piece of lumber and plywood or each unit of woodwork after
drying; do not use twisted, warped, bowed of otherwise damaged or defective
wood.

GENERAL - MATERIALS

Softwood lumber shall conform to the requirements of the latest edition of
American Lumber Standards Simplified Practice Recommendation R-16.
Grades shall conform to the grading rules of the Association having jurisdiction,
and shall bear the official grade and trademark of the Inspection Bureau of the
Association and a mark of mill identification.

Framing and Rough Lumber: No. 1 KD grade Southern Pine or Dense
Construction grade Douglas Fir, having extreme fiber in bending stress of at
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least 1700 psi, surfaced four sides (S4S). Provide fire retardant treatment
meeting requirements of Section 06200.

C. Grounds, Blocking, Nailers, Furring: Southern Pine, Douglas Fir or Sitka
Spruce, grade to suit particular purpose and to be straight, square edged,
straight grained, surfaced four sides (S4S), and which will retain nails and
screws without splitting. Provide fire retardant treatment.

D. Lumber: AWI Section 100 with the following requirements:

1. Hardwood for Transparent Finish: Premium Grade, select Quarter Sawn
Oak matching adjoining veneers unless otherwise shown or specified, and
free from cat’s eyes, bird’'s eyes, burls, curls or cross grains.

2. Hardwood for Opaque Finish: Any hardwood which, when finished, will not
show any grain, imperfection or other surface defects when used with the
opaque finish specified.

E. Plywood: AWI Section 200; Veneer core, particle or plywood core unless
otherwise specified, and with the following requirements:

1. Hardwood: Premium Grade, Section 200, face veneers as shown or
specified

2. Particle Board: Premium Grade, Section 200, fire retardant for wall
paneling only equal to Duraflake FR and Duraflake for cabinets.

3. Edges: Banded with hardwood in accordance with Premium Grade
Standards.

F. Veneers

1. Face Veneers for Transparent Finish: AWI Section 500, Premium Grade of
species. Veneer must be sequence matched, book matched, end matched
and centered balanced.

2. Face Veneers for Opaque Finish: Any closed grain hardwood veneer that,
when finished, will not show grain, imperfection or other surface defects
when used with the opaque finish specified.

G. Finishing (Wood)
1. Transparent Finish for Paneling, Casework and Trim

AWI Factory Finish System No. as selected by Architect.
AWI Premium Grade.

Stain: as selected by Architect.

Degree of Sheen: as selected by Architect.

Filled or Unfilled Finish.

Premium grade.

~0 o0 oW
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2.3 METAL

A. Steel

1.

Structural Steel Shapes and Plates: ASTM A36.

2. Hot-Rolled Carbon Steel Sheets: Commercial quality, ASTM A569, may be
used for concealed parts only. Galvanize sheets for planters.
3. Finishes
a. Primer for Unexposed Metal: Zinc chromate primer.
24 GLASS

A. Comply with the requirements of Section 08800

2.5 MISCELLANEOUS PRODUCTS

A. Fasteners

1.

Wood Screws: FS FF-S-111, type, size, material and finish as required for
the condition of use.

2. Nails: FS FF-N-105, type, size, material and finish as required for the
condition of use.

3. Anchors: Type, size, material and finish as required for the condition of
use.

4. Staples: Upholstery type staples of sufficient strength to hold fabric taut in
place without sagging.

B. Adhesives

1. For Laminating Plastic Laminate Surfaces: Melamine, phenol-resin, or
resorcinol-resin complying with FS MMM-A-181; type, grade and best
suited for the purpose.

2. For All Other Uses: Moisture resistant complying with FS MMM-A125,

Type Il, or MMM-A-188, Type | Il or llI.

C. Provide thermal insulation within radiator enclosures.

2.6 CABINET HARDWARE

A. Architectural Woodwork Hardware: Provide the following items, or their
approved equal, as required:

1.
2.

Hinges: Hafele concealed hinges.

Catches: Magnetic; top and bottom.
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2.7

2.8

Pulls: Selected by the Architect.
Locks: Selected by the Architect.

Drawer Slides: Accuride, Model 7434, full extension, 100 Ib. capacity.

o o ~ w

Shelf Supports: Pin and grommet system equal to No. 282.01.701 pin and
282.50.704 grommet made by Hafele.

~

Finish: Satin Stainless Steel.

8. Closet Hardware: Oval wardrobe rails, chrome plated steel with center
bracket and wall support brackets made by Hafele or approved equal.

WOOD FOR RAILS, CAPS, TRIM, BASES, MOULDINGS AND FRAMES

Quality Standard: For the following types of interior architectural woodwork,
comply with indicated standards as applicable.

1. Standing and Running Trim: AWI Section 300.
2. Miscellaneous Millwork: AWI Section 700.
3. Stair Handrails: AWI Section 800.

Wood Work for Transparent Finish: Except as otherwise indicated, comply with
the following:

1. Grade: Premium.
2. Species of Solid Wood: Quarter Sawn White Oak as noted on drawings.

Woodwork for Paint Finish: Except as otherwise indicated, comply with the
following:

1. Grade: Premium.
2. Species of Solid Wood: Solid, paint grade, sound clear Poplar or Birch.
FABRICATION - GENERAL

Provide lumber framing for architectural woodwork, complete with all bracing
and fastening devices as required for a rigid installation, and as required to
sustain the imposed loads.

Do all fabrication from field measurement with provision for scribing as required
to meet built-in conditions.

Coordinate the work of this Section with the work of other trades.

Fabricate units in largest practicable sections. Assemble in the shop for trial fit,
disassemble for shipment and reassemble with concealed fasteners.
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29

Maintain relative humidity and temperature during fabrication, storage and
finishing operations matching that of the areas of installation.

Details indicate the required type and quality of construction. Modifications to
conform to manufacturer’s standards will be considered providing they comply
with the Contract Documents, maintain the profiles shown and subject to
acceptance by the Architect.

Reinforcing shown is minimum. Provide additional reinforcing as required to
ensure a rigid assembly. Exposed surfaces shall be free from dents, tool
marks, warpage, buckle, glue and open joints, or other defects affecting
serviceability or appearance. Accurately fit all joints, corners and miters.
Conceal all fasteners. Make threaded connections up tight so that threads are
entirely concealed.

Factories finish all items where possible. Defer final touch-up, cleaning and
polishing until after delivery and installation.

Comply with AWI Section 1500, Premium Grade for sanding, filling countersunk
fasteners, back priming and similar preparations for the finishing of architectural
woodwork, as applicable to each unit of work.

Prepare all countersunk wood screw attachments for wood plugs. Wood plugs
shall match surrounding species and grain direction, putty filling is not
acceptable.

FABRICATION - SPECIFIC ITEMS
Casework
1. Provide casework in accordance with AWI Section 400, Premium Grade.

2. Include all preparations for mechanical, electrical, telephone and plumbing
work required.

Provide cabinet hardware for casework as shown.
Provide dust panels in body webs and between drawer units.
Provide wood veneers for exposed surfaces as specified herein before.

Hollow core doors will not be permitted.

N o o &~ w

Provide matching veneers for edge treatments of case body members
where transparent finishes are indicated or specified.

8. Provide drawers with slides as specified. Drawers shall not rest on web
body frames.

9. Provide wood veneers for transparent finish, of matching and continuing
grain, for drawer and door edges.

Closet and Storage Shelving
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PART 3

3.1

3.2

3.3

3.4

1. Provide closet and storage shelving in accordance with AWI Section 600,
Custom Grade, unless otherwise shown or specified.

2. Exposed edges shall have hardwood edge bands.
Standing and Running Trim

1. Provide standing and running trim of the sizes, profiles, species and finish
as specified or shown and complying with AWI Section 300, Premium
Grade.

EXECUTION

INSPECTION

Examine the areas and conditions where architectural woodwork is to be
installed and correct any conditions detrimental to the proper and timely
completion of the work. Do not proceed with the work until unsatisfactory
conditions are corrected to permit proper installation of the work.

FRAMING

Use specified framing lumber, sizes and spacing as indicated on drawings and
as required to support loads.

Framing shall be cut square on bearings, closely fitted, accurately set to
required lines and levels, rigidly secured in place at bearings and connection
with nails, lag screws and/or bolts as required by conditions.

GROUNDS, BLOCKING, NAILERS AND FURRING

Provide all wood grounds, blocking, nailers, furring, and the like for work of this
Section, where shown and where required, dressed to size indicated or
required to suit the condition. Install grounds, blocking, nailers, furring, etc.,
rigidly, in proper alignment, trued with a long straight edge.

ROUGH HARDWARE

Provide all rough hardware, such as nails, screws, bolts, anchors, hangers,
clips and similar items. Hardware shall be of the proper size and kind to
adequately secure the work together and in place, in a rigid and substantial
manner. Use galvanized hardware at exterior walls, and at other locations
where subject to moisture or where water will be present.

Secure wood to concrete and to solid masonry with countersunk bolts in
expansion sleeves or other approved manner, to steel with countersunk bolts,
to hollow masonry and to drywall with heavy duty countersunk toggle bolts.
Space fastenings not more than sixteen (16) inches apart. Hardened cut nails,
power-driven fastenings, or other suitable devices may be used where
approved by the Architect.
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3.5

3.6

3.7

C.

Connections and fastenings shall be made in such manner as will compensate
for swelling and shrinkage and shall permit the work to remain permanently in
place without any splitting or opening of joints.

INSTALLATION OF CABINET FINISH HARDWARE

All items of finish hardware furnished under this Section shall be carefully fitted
and secured in place as part of the work of this Section. Locations and
positioning of hardware shall be subject to the Architect’s approval. Care shall
be taken not to mar or damage hardware, or other work. Install doors plumb
and true. Hardware shall be fitted to assure operation without forcing.

After preliminary fitting of hardware, the Contractor shall remove trim for
painting and finishing work; after which he shall reinstall the hardware in a
permanent manner.

Upon completion of the work, before final acceptance of the building by the
Owner, the Contractor shall, in the presence of the Architect, show that all
hardware is in satisfactory working order; fit all keys in their respective locks
and, upon acceptance of the work, shall tag and deliver all keys to the Owner.

When directed by the Owner, at any time during the first year after the
completion of the Contract, the Contractor shall return to the building and adjust
and refit the work and hardware, and leave such items in satisfactory working
order.

GENERAL INSTALLATION

Install the work plumb, level, true and straight with no distortions. Shim as
required using concealed shims. Install to a tolerance of 1/8” in 8’-0” for plumb
and level (including countertops), and with 1/16” maximum offset in flush
adjoining surfaces, 1/8” maximum offset in revealed adjoining surfaces.

Scribe and cut work to fit adjoining work, and refinish cut surfaces or repair
damaged finish at cuts.

Anchor woodwork to anchors or blocking built in or directly attached to
substrates. Secure to grounds, stripping and blocking with countersunk,
concealed fasteners and blind nailing as required for a complete installation.

TRIM, MOULDINGS, ETC.

Install with minimum number of joints possible, using full length pieces for each
run. Stagger joints in adjacent and related members. Cope at returns, miter
corner.

Joints of all trim and/or moldings shall be set tight, miter exterior angles and
cope interior angles. Joints, except end joints less than twelve (12) feet apart,
will not be permitted in straight runs of trim and/or moldings and rails.
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C.

3.8

3.9

3.10

Secure all trim and/or moldings with glue and blind nail with finishing nails. Set
exposed nail heads in finished work and putty. Sand all work to remove any
tool marks and irregularities.

Wood shall receive finish as specified in Section 09900 - Painting.
WOOD RAILS

Wood shall be planed straight, square and level, then sanded smooth with flush
finished surfaces. Joints shall occur over supports. Right angle joints shall be
mitered.

All exposed fastening devices shall be countersunk and set below finished
wood surfaces, and fitted with matching wood plugs; sand plugs and finish
smooth and flush with exposed surfaces.

Handrails shall be capable of withstanding a force of two hundred (200) Ibs.
applied to rail at any point from any direction.

Provide all hardware and metal supports required for complete installation as
detailed on drawings.

CLOSET AND STORAGE SHELVING

Provide storage closet and wood shelving. Provide metal hang rods. Set
adjustable center hangers. Provide linen closet and (5) five wood shelves.

CABINET WORK AND MILLWORK
General

1. Materials and workmanship shall conform to the Quality Standards of the
Architectural Woodwork Institute specified herein and to the drawings.

2. Cabinet work and millwork shall be performed by experienced cabinet work
and millwork company, having craftsmen skilled in their trade.

3. Fabricate all cabinet work and millwork completely in the shop, in complete
and/or as large units as practical, leaving only fitting, assembly, installation
and a minimum of fabrication and finishing to be done at the building.
Assembled work shall be rigidly secured and permanently fastened
together with concealed fasteners.

4. As far as practicable, use concealed fastenings for joining and assembling
the work.

5. Mill all finish wood accurately to detail, with clean cut moldings, profiles and
lines, machined, sanded smooth, housed, jointed, blocked, put together in
the best manner, with provision for swelling and shrinkage, and to assure
the work remaining in place without warping, splitting or opening of joints.

6. Cut trim to dimensions and profiles shown, from solid stock.
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7.

10.

11.

12.

13.

Make all trim and the like in single lengths wherever possible; joints
mitered, glued and splined. Continuous members shall have tight flush
joints, doweled or splined and glued.

Make all joints hairline tight, fitted accurately and joined with hardwood
splines or dowels, glued together.

Gluing shall, where practicable, be by the hot plate press method and
glued surfaces shall be in close contact throughout. Glue stains on
finished work will not be permitted.

Cover surface fastenings, where permitted, with matching wood plugs or
wood putty. Finish exposed edges of plywood with matching solid stock.
Lock miter external corners; tongue and groove internal corners to allow for
contraction and expansion.

Machine sand with grain, finish with hand sanding, leave exposed surfaces
free from machine or tool marks that will show through the finish.

Work which adjoins drywall, concrete, or other finish shall be fitted and
scribed in a careful manner and ample allowance shall be given for cutting
and scribing.

Erect work true to lines, levels and dimensions, square, aligned and plumb,
securely and rigidly fastened in place.

B. Cabinet Work: Provide all items of cabinet work indicated on drawings and as
herein specified.

1.

o o b~ Ww

Tops, sides, backs, bottoms, dividers, shelves, fronts, doors and drawer
fronts shall be of plywood or flakeboard core, with the specified wood
veneer or plastic laminate as indicated on drawings.

Drawer sides and backs shall be 1/2” thick solid clear selected white birch,
suitable for clear finish. Drawer bottom shall be 3/8” thick plywood with
clear selected white birch veneers, suitable for clear finish.

Cabinet doors and drawers shall be flush mounted.
Adjustable shelves in cabinets shall have grommets spaced 2" o.c.
Fixed shelves shall be dadoed into side supports and glued.

Shelves shall be 3/4” thick for spans up to 30"; for spans in excess of 30" to
48" shelves shall be 1" thick.

All cabinets shall have closed top, sides, bottom, and back with veneers to
match face work. Cabinets to fit accurately into indicated locations; scribe
moldings permitted only where indicated.

Countertops, counters, counter fronts, shelves, etc., indicated on drawings
to have plastic laminate, shall have plastic laminate shop applied to 3/4”
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3.1

3.12

thick core, with plastic laminate backing sheet on underside or back of
countertops, counters and shelves. Plastic laminate shall be pressure
laminated to core with laminate at external corners. Provide concealed
wood framing to support plastic laminate counters, securely fastened to
wall and to underside of counters.

WOOD BASES

Provide plywood backing, toggle bolted to substrate, if substrate not suitable for
securing wood base.

Machine wood bases from specified wood, to profiles indicated on drawings.

Set base level and plumb. Where indicated on drawings, face of wood base
shall be flush with wall above. Glue wood base to substrate or to plywood
backing, and screw or nail wood base to substrate or to plywood backing with
countersunk wood screws or with finishing nails, recess wood screw heads, and
spackle with wood putty, set and spackle nails with wood putty. Do not nail or
fasten wood base to floor. Ends of wood base shall be either splined or ship
lapped.

Where no wood backing occurs, screw apply base at each stud with screw
countersunk and wood putty applied and sanded smooth and flush with base.

PAINTING AND FINISHING

General: All painting and finishing work of this Section shall be shop applied,
unless otherwise noted, as specified below. All painting and finishing shall
match approved samples. Field finish painting, where specified below, shall be
by painting Subcontractor, as specified for in Painting Section.

Schedule of Painting and Finishing
1. Shop Primer On:

a. Wood bases.
b. Wood trim and moldings to be field finish painted.
c. Ferrous metal work.

2. Shop Natural Finish On:

a. Wood paneling.
b. Wood cabinets with wood veneers.

Back-Painting: All work of this Section in contact with concrete or masonry or
other moisture areas and all concealed surfaces of cabinet and millwork, shall
be back-painted with one (1) coat of oil based paint prior to installation, shop
applied where practicable.

Field Touch-Up: Field touch-up shall be the responsibility of the installing
Subcontractor, and shall include the filling and touch-up of exposed job made
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3.13

nail or screw holes, refinishing of raw surfaces resulting from job fitting, repair of
job inflicted scratches and mars, and final cleaning up of the finished surfaces.

CLEAN UP AND PROTECTION

Clean Up: At regular intervals during the course of the work, all debris and
excess material shall be cleaned up and removed from the site. Upon
completion of installation, clean all spaces of debris caused by woodwork
installation.

Protection: Protect all woodwork from marring, defacement of other damage
until final completion and acceptance of the project by the Owner. Repair or
replace all defective units prior to final inspection as directed by the Architect.
Any units that cannot be satisfactorily repaired in the opinion of the Architect
shall be replaced with new units of same original design, at no additional cost to
the Owner.

END OF SECTION 064000
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SECTION 072100 - THERMAL AND SOUND INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes the following:
1. Roof insulation.
2. Concealed building insulation except cavity wall phenolic insulation.
3.  See phenolic insulation section for above grade exterior wall insulation.

1.2 SUBMITTALS
A.  Product Data: For each product indicated.
B. Product test reports.

C. Research/evaluation reports.

1.3 QUALITY ASSURANCE

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

PART 2 - PRODUCTS

21 INSULATING MATERIALS

A. General: Provide insulating materials that comply with requirements and with
referenced standards.

B. Roofing: GenFlex CG ISO closed cell polyisocyanurate foam core, bonded
chemically to a heavy duty, dimensionally stable, inorganic, double coated glass
facer. Offering a Class A fire rating over combustible decks at 1” thick and meeting
D3273 standards for mold resistance, this lightweight insulation is compatible with
all roofing systems including GenFlex EPDM and GenFlex EZ TPO Membranes
and provides enhanced wind uplift performance for your roofing system. GenFlex
Coated Glass Facer is also available in tapered to provide a sloping surface.
Tapered polyiso promotes positive drainage for roofing applications. R 5.0 per inch
min. with maximum flame-spread and smoke-developed indices of 25 and 450,
respectively. Joints taped and sealed per manufacturers recommendation.
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o Compressive Strength, ASTM D1621, 25 psi min.
e Water Absorption, ASTM 6209, 0.1% by volume.
e Water Vapor Permeance, ASTM E96, 0.03 perms maximum.

C. Mineral-fiber blanket sound attenuation insulation.

1.  Type: Faced mineral fiber acoustical insulation complying with ASTM C 665,
Type I.

2. Size: Thickness, see partition schedule. Surface Burning Characteristics: When
tested in accordance with ASTM E 84.
a. Maximum flame spread: 25
b. Maximum smoke developed: 50

4. Combustion Characteristics: Passes ASTM E 136.

5. Fire Resistance Ratings: Passes ASTM E 119 as part of a complete fire tested
wall assembly.

6. Sound Transmission Class: STC see plans. Dimensional Stability: Linear
Shrinkage less than 0.1%

2.2 VAPOR RETARDERS

A. Polyethylene Vapor Retarder: ASTM D 4397, 6 mils thick, with maximum permeance
rating of 0.13 perm. See Section 2 for slab on grade vapor barriers.

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

2.3 AUXILIARY INSULATING MATERIALS

A. Adhesive for Bonding Insulation: Product with demonstrated capability to bond
insulation securely to substrates indicated without damaging insulation and substrates.

B. Protection Board: Premolded, semirigid asphalt/fiber composition board, 1/4 inch thick
minimum, formed under heat and pressure, of standard sizes.

2.4 INSULATION FASTENERS

A. Adhesively Attached, Spindle-Type Anchors with Washers: Plate formed from
perforated galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square, welded
to projecting steel spindle with a diameter of 0.105 inch and length capable of holding
insulation of thickness indicated securely in position with 1-1/2- inch- square or
diameter self-locking washers complying with the following:

1. Washers formed from 0.016-inch- thick galvanized steel sheet, with beveled
edge for increased stiffness, sized as required to hold insulation securely in
place, but not less than in place.

2. Where anchors are located in crawlspaces provide capped self-locking washers
incorporating a spring steel insert to ensure permanent retention of cap.
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B. Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over
spindle of insulation anchor to maintain 1-inch air space between face of insulation and
substrate to which anchor is attached.

C. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors
securely to substrates shown without damaging insulation, fasteners, and substrates.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  General: Install insulation to comply with insulation manufacturer's written instructions
applicable to products and application indicated. Extend insulation in thickness
indicated to envelop entire area to be insulated. Cut and fit tightly around obstructions
and fill voids with insulation. Remove projections that interfere with placement.

B. Install perimeter insulation on vertical surfaces by setting units in adhesive.

1. If not otherwise indicated, extend insulation a minimum of 24 inches below
exterior grade line.

2. Protect below-grade insulation on vertical surfaces from damage during
backfilling by applying protection board set in adhesive.

C. Protect top surface of perimeter under-slab insulation from damage during concrete
work by applying protection board.

D. Pour granular insulation into cavities indicated to receive insulation, taking care to fill
voids completely. Maintain inspection ports to show presence of insulation at
extremities of each pour area. Close ports after confirming complete coverage. Limit
fall of insulation to one story in height, but not exceeding 20 feet.

E. Installation of General Building Insulation: Apply insulation units to substrates by
method indicated, complying with manufacturer's written instructions. If no specific
method is indicated, bond units to substrate with adhesive or use mechanical
anchorage to provide permanent placement and support of units.

1.  Seal joints between closed-cell (nonbreathing) insulation units by applying
adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are
shoved into place. Fill voids in completed installation with adhesive, mastic, or
sealant.

2. Set vapor-retarder-faced units with vapor retarder to warm side of construction,
unless otherwise indicated. Do not obstruct ventilation spaces, except for
firestopping.

a. Tape joints and ruptures in vapor retarder, and seal each continuous area
of insulation to surrounding construction to ensure airtight installation.

3. Install mineral-fiber blankets in cavities formed by framing members according to
the following requirements:
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a. Use blanket widths and lengths that fill the cavities formed by framing
members. If more than one length is required to fill cavity, provide lengths
that will produce a snug fit between ends.

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

For metal-framed wall cavities where cavity heights exceed 96 inches support
unfaced blankets mechanically and support faced blankets by taping stapling
flanges to flanges of metal studs.

Retain insulation in place by metal clips and straps or integral pockets within
window frames, spaced at intervals recommended in writing by insulation
manufacturer to hold insulation securely in place without touching spandrel glass.
Maintain cavity width of dimension indicated between insulation and glass.

Install insulation where it contacts perimeter fire-containment system to prevent
insulation from bowing under pressure from perimeter fire-containment system.
Stuff glass-fiber, loose-fill insulation into miscellaneous voids and cavity spaces.
Compact to approximately 40 percent of normal maximum volume equaling a
density of approximately 2.5 Ib/cu. ft..

F. Installation of Vapor Retarders: Extend vapor retarder to extremities of areas to be
protected from vapor transmission. Secure in place with adhesives or other anchorage
system as indicated. Extend vapor retarder to cover miscellaneous voids in insulated
substrates, including those filled with loose-fiber insulation.

1.

Seal vertical joints in vapor retarders over framing by lapping not less than two
wall studs. Fasten vapor retarders to framing at top, end, and bottom edges; at
perimeter of wall openings; and at lap joints. Space fasteners 16 inches o.c.

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

Firmly attach vapor retarders to substrates with mechanical fasteners or
adhesives as recommended by vapor-retarder manufacturer.

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

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

END OF SECTION 072100
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SECTION 072110 - MINERAL WOOL INSULATION

PART 1 - GENERAL
1.1 SUMMARY

A.  Mineral wool insulation for the following applications:
1. Thermal and acoustical insulation.
2. Perimeter fire containment systems.
3. Fire resistive joint systems in rated assemblies.
4. Firestopping of through penetrations in rated assemblies.

Related Sections:

1. Section 07 10 00 - Damp proofing and Waterproofing Systems:

2 Section 07 24 00 - Exterior Insulation and Finish Systems: Insulation for EIFS
systems.

Section 07 50 00 - Membrane Roofing: Insulation in low-slope roofing applications.
Section 07 84 00 — Penetration Firestopping.

Section 23 07 00 - HVAC Insulation: Insulation for HYAC ductwork.

Section 09 21 16 — Gypsum Board assemblies.

S

1.2 SUBMITTALS

A. Product Data: Submit product data including manufacturer’s literature for insulation,
including preparation instructions and recommendations, installation methods, and
storage and handling requirements.

B.  Recycled Content: For projects looking for LEED certification or other sustainable design
program, submit letter from material supplier indicating, thermal value of insulation
contributing to overall energy performance of building, recycled content of insulation
indicating percentages by weight of preconsumer and postconsumer recycled content,
location where insulation is extracted, processed and manufactured.

C. Regionally Manufactured Materials: For projects looking for LEED certification, submit
documentation indicating location of manufacturer and percent of raw materials. Include
cost and distance from the manufacturer to project for each regionally manufactured
material and percent of raw materials used to make product within 100 miles of project
site.

D. Verification Samples: Submit sample of insulation in thickness used on Project.
1.3 QUALITY ASSURANCE

A. Installer Qualifications: Work experience of 2 years minimum with work similar to work
on this Section.
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1.4

1.5

A

DELIVERY, STORAGE, AND HANDLING

Delivery: Deliver materials and accessories in insulation manufacturer’s original
packaging with identification labels intact and in sizes to suit project. Ensure insulation
materials are not exposed to moisture during delivery. Replace wet or damaged
insulation materials.

Storage and Handling: Store materials off ground in dry location and protected from
exposure to harmful weather conditions and at temperature conditions recommended by
manufacture. Store in original packaging until installed.

Packaging Waste Management: Remove waste packaging materials from site and
dispose of packaging materials at appropriate recycling facilities. Collect and separate
for disposal paper and plastic material in appropriate on-site storage containers for
recycle.

WARRANTY

Warranty: Refer to Contract Conditions for project warranty provisions.

PART 2 - PRODUCTS

21

2.2

A

MANUFACTURER

1. Basis-of-Design Manufacturer: ROCKWOOL (US)
4594 Cayce Drive Byhalia, MS 38611
1-877-823-9790 or at www.rockwool.com

2.  Approved Equal
THERMAL AND ACOUSTICAL INSULATION
Thermal / Acoustical Insulation:

1. Product: ROCKWOOL Comfortbatt for Wood Stud; unfaced.

a. R-Value: R-15, R-23, R-30

b. Density: > 2 Ibs/ft? (>32 kg/m?), nominal.

C. Surface Burning Characteristics: Tested in accordance with ASTM E84
1)  Unfaced: Flame Spread 0 and Smoke Developed 0

d. Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

e. Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

f. Fungi resistance: Zero mold growth to ASTM C1338

g. Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

h. Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

i. GREENGUARD Gold Certified
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2. Product: ROCKWOOL Comfortbatt for Steel Stud; unfaced.

a.
b.
c.

d.

h.

R-Value: R-10, R-15, R-24,

Density: > 2 Ibs/ft* (>32 kg/m®) nominal.

Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and 1SO 14025.
GREENGUARD Gold Certified

3. Product: ROCKWOOL Acoustical Fire Batts (AFB) for Steel Stud; unfaced.

a.
b.
c.

d.
e.
f

—

Toos 3T X

Density: >2.5 Ibs/ft* (>40 kg/m?), nominal.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

Air Erosion: maximum air velocity of 1,000 fpm (5.08 m/s) per UL 181

UL Classification Code: BZJZ

ULC Classification Code: BZJZC

GREENGUARD Gold Certified

MEA Approval, New York City Approval — 338-97-M

City of Los Angeles Approval — RR 25444

4. Product: ROCKWOOL Acoustical Fire Batts (AFB) for Wood Stud; unfaced.

a.
b.
c.

d.
e.
f

Density: >2.5 Ibs/ft®* (>40 kg/m?), nominal.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.
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k.
l.
m.
n.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

Air Erosion: maximum air velocity of 1,000 fpm (5.08 m/s) per UL 181
GREENGUARD Gold Certified

MEA Approval, New York City Approval — 338-97-M

City of Los Angeles Approval — RR 25444

5. Product: ROCKWOOL Acoustical Fire Batts evo (AFB evo Formaldehyde Free) for
Steel Studs; unfaced

a.

LT OS5 3

Density (nominal):

1)  Less than 37, density 2.5 Ibs/ft* (40 kg/m?).

2)  Greater than 37, density 2.2 Ibs/ft* (38 kg/m3).

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Linear Shrinkage at 1472°F (800°C): Average linear shrinkage in all
dimensions not to exceed 15% when tested to ASTM C356 at 1472°F
(800°C).

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.
Formaldehyde Free (FF) - certified by UL Environment (ULE) Claim
Validation

UL Classification Code: BZJZ

ULC Classification Code: BZJZC

GREENGUARD Gold Certified

DECLARE Certified

ULE Validated Formaldehyde Free

B.  Rain Screen / Cavity Wall Continuous Insulation

1. Product: ROCKWOOL Cavityrock and Cavityrock Black, semi-rigid stone wool
insulation boards designed for exterior cavity wall and rainscreen applications

a.
b.
C.

R-value: 4.3 /inch at 75°F.
Facing (Cavityrock): Unfaced
Facing (Cavityrock Black): Black Mat
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0.

p.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

2)  Faced: Flame Spread 10 and Smoke Developed 25

Monolithic Density (Thickness: 17, 1.5”, 2”): > 4.3 Ibs/ft* (>69 kg/m?), nominal.
Dual Density (Thickness: = 2.5”): 6.2 Ibs/ft* (100 kg/m?3) outer layer and 3.8
Ibs/ft* (61 kg/m?) inner layer, nominal..

Dual Density: Must have dual densities for all thicknesses greater than or
equal to 2.5”.

Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 0.7% when tested to ASTM C356 at 1200°F
(650°C).

Tumbling Friability: Material loss not to exceed 15% when tested to ASTM
C421 — Standard Test Method for Tumbling Friability of Preformed Block-
Type Thermal Insulation.

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

DECLARE Certified

2. Product: ROCKWOOL Comfortboard 80, rigid exterior non-structural mineral wool
insulation sheathing board that is non-combustible, water-repellent, fire-resistant
and sound absorbent and provides a continuous layer of insulation around the
commercial or residential building envelope.

a.
b.
C.

R-value: 4.2 /inch at 75°F.

Cladding Attachment Method: Screw-through Method.

Cladding Weight: Refer to Manufacturer’s Cladding Attachment and Support
Guidelines

Facing: Unfaced.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Density: 8.0 Ibs/ft* (128 kg/m?), actual.

Compressive Strength: 439 Ibs./ft? (21kPa) @ 10% compression; 1065
Ibs./ft? (50kPa) @ 25% compression

Moisture Resistance: Absorption of less than 0.05% by volume when tested
in accordance with ASTM C1104

Vapor Permeability: 31 perm when tested in accordance with ASTM E96.
Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338
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g.

r.

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 0.7% when tested to ASTM C356 at 1200°F
(650°C).

Listed with California Office of the State Fire Marshal (Cal Fire) Building
Material Listing Service

Breaking Load and Flexural Strength (Thickness: 2”); Minimum 200 kPa
when tested to ASTM C203.

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

DECLARE Certified

3. Product: ROCKWOOL Comfortboard 110, rigid, high density exterior non-
structural mineral wool insulation sheathing board that is non-combustible, water-
repellent, fire-resistant and sound absorbent and provides a continuous layer of
insulation around the commercial or residential building envelope.

a.
b.
c.

d.
e.
f

n.

0.

R-value: 4.0 /inch at 75°F.

Cladding Attachment Method: Screw-through Method.

Cladding Weight: Refer to Manufacturer’s Cladding Attachment and Support
Guidelines

Facing: Unfaced.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Density: 11.0 Ibs/ft®* (176 kg/m?), actual.

Compressive Strength: 584 Ibs./ft> (28kPa) @ 10% compression; 1566
Ibs./ft? (75kPa) @ 25% compression

Moisture Resistance: Absorption of less than 0.05% by volume when tested
in accordance with ASTM C1104

Vapor Permeability: 35 perm when tested in accordance with ASTM E96.
Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and 1ISO 14025.

DECLARE Certified

C.  Multi-Purpose Thermal and Acoustical Insulation Products:

1. Product: ROCKWOOL ROCKBOARD 40, non-combustible, semi-rigid, multi-
purpose mineral wool insulation board, water repellent.

a.

b.
C.
d.
e.

R-value: 4.2 /inch at 75°F.

Facing: Unfaced

Facing: Black Mat

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84
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1)  Unfaced: Flame Spread 0 and Smoke Developed 0

2)  Faced: Flame Spread 25 and Smoke Developed 10

Complies with ASTM C612 Type IVA

Density: 4.0 Ibs/ft® (64 kg/m?), actual.

Compressive Strength: 90 Ibs./ft? (4.3kPa) @ 10% compression; 225 Ibs./ft?
(10.8kPa) @ 25% compression

Air Erosion: Maximum Air Velocity 1000 fpm (5.08 m/s) per UL 181
Moisture Resistance: Absorption of less than 0.05% by volume when tested
in accordance with ASTM C1104

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 1% when tested to ASTM C356 at 1200°F (650°C).
Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

2. Product: ROCKWOOL ROCKBOARD 60, non-combustible, rigid, multi-purpose
mineral wool insulation board, water repellent.

apow

@ o

R-value: 4.3 /inch at 75°F.

Facing: Unfaced

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Complies with ASTM C612 Type IVB

Density: 6.0 Ibs/ft* (96 kg/m?), actual.

Compressive Strength: 355 Ibs./ft? (17kPa) @ 10% compression; 585 Ibs./ft?
(28kPa) @ 25% compression

Moisture Resistance: Absorption of less than 0.05% by volume when tested
in accordance with ASTM C1104

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 1% when tested to ASTM C356 at 1200°F (650°C).
Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

3. Product: ROCKWOOL ROCKBOARD 80, non-combustible, rigid, multi-purpose
mineral wool insulation board, water repellent.

a

b.
c.
d.

R-value: 4.0 /inch at 75°F.

Facing: Unfaced

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84
1)  Unfaced: Flame Spread 0 and Smoke Developed 0
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Complies with ASTM C612 Type IVB

Density: 8.0 Ibs/ft* (128 kg/m?), actual.

Compressive Strength: 439 Ibs./ft? (21kPa) @ 10% compression; 1065
Ibs./ft? (50kPa) @ 25% compression

Moisture Resistance: Absorption of less than 0.05% by volume when tested
in accordance with ASTM C1104

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 1% when tested to ASTM C356 at 1200°F (650°C).
Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

D. Below-Grade and Basement Applications:
1. Product: ROCKWOOL Comfortboard 80, rigid exterior non-structural mineral wool

insulation sheathing board that is non-combustible, water-repellent, fire-resistant
and sound absorbent and provides a continuous layer of insulation around the
commercial or residential building envelope.

a.

b.
C.
d

o

R-value: 4.2 /inch at 75°F.

Facing: Unfaced.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Density: 8.0 Ibs/ft* (128 kg/m?), actual.

Compressive Strength: 439 Ibs./ft? (21kPa) @ 10% compression; 1065
Ibs./ft? (50kPa) @ 25% compression

Moisture Resistance: Absorption of less than 0.05% by volume when tested
in accordance with ASTM C1104

Vapor Permeability: 31 perm when tested in accordance with ASTM E96.
Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 0.7% when tested to ASTM C356 at 1200°F
(650°C).

Listed with California Office of the State Fire Marshal (Cal Fire) Building
Material Listing Service

Breaking Load and Flexural Strength (Thickness: 2”): Minimum 200 kPa
when tested to ASTM C203.

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and 1SO 14025.

DECLARE Certified
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E. Acoustical Insulation for Fire Rated Interior Partition Walls and Ceilings (can be
incorporated in Section 09 21 16): Unfaced.

1. Product: ROCKWOOL Acoustical Fire Batts (AFB); unfaced.

a.
b.
c.

d.
e.
f

—

Tos3Tx

Density: >2.5 Ibs/ft® (>40 kg/m?), nominal.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and 1ISO 14025.

Air Erosion: maximum air velocity of 1,000 fpm (5.08 m/s) per UL 181

UL Classification Code: BZJZ

ULC Classification Code: BZJZC

GREENGUARD Gold Certified

MEA Approval, New York City Approval — 338-97-M

City of Los Angeles Approval — RR 25444

2. Product: ROCKWOOL Acoustical Fire Batts (AFB) for Wood Studs; unfaced.

a.
b.
c.

d.
e.
f

-

k
l.
m.
n.

Density: >2.5 Ibs/ft* (>40 kg/m?), nominal.

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and 1SO 14025.

Air Erosion: maximum air velocity of 1,000 fpm (5.08 m/s) per UL 181
GREENGUARD Gold Certified

MEA Approval, New York City Approval — 338-97-M

City of Los Angeles Approval — RR 25444

3. Product: ROCKWOOL Acoustical Fire Batts evo (AFB evo Formaldehyde Free);
unfaced
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Density (nominal): >2.2 Ibs/ft* (>38 kg/m?)

1)  Less than 3”, density 2.5 Ibs/ft® (40 kg/m?3).

2)  Greater than 37, density 2.2 Ibs/ft* (38 kg/m?3).

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Moisture Resistance: Absorption of less than 0.03 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.
Formaldehyde Free (FF) - certified by UL Environment (ULE) Claim
Validation

UL Classification Code: BZJZ

ULC Classification Code: BZJZC

GREENGUARD Gold Certified

DECLARE Certified

ULE Validated Formaldehyde Free

PERIMETER FIRE CONTAINMENT SYSTEMS

General:

Provide where indicated for gaps between the perimeter edge of fire-

resistance-rated floor assemblies and non-fire-resistance-rated exterior curtain walls.

1. Provide a perimeter fire-containment system with the fire test response
characteristics indicated, as determined by testing identical systems per the
Underwriters Laboratories or Intertek (OPL) Laboratories, or another testing and
inspecting agency accountable to authorities having jurisdiction.

2. If no tested system exists, an engineering judgment provided by the manufacturer,
3 party testing lab, or fire protection engineering firm that follows guidelines
established by the International Firestop Council must accompany the design.

3. For non-fire resistance rated floor assemblies add an approved material or
assembly for retarding the passage of flame and hot gasses.

Curtain Wall Insulation:

1. Product: ROCKWOOL CURTAINROCK 80 Insulation, rigid mineral wool insulation
board designed for fire rated curtain wall applications.

a.
b.
c.

Minimum Thickness and Density as noted in tested and listed design.
Density: 8.0 Ibs/ft® (128 kg/m?), nominal.
R-value: 4.3 /inch at 75°F.
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Facing: Unfaced

Facing: Foil Faced

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

2)  Faced: Flame Spread 25 and Smoke Developed 10
Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Corrosivity: Non-corrosive, when tested in accordance with ASTM C665.
Moisture Resistance: Absorption of less than 0.05 percent by volume, when
tested in accordance with ASTM C1104.

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 1% when tested to ASTM C356 at 1200°F (650°C).
Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

UL Classification Code: XHGU

DECLARE Certified

INTERTEK Certified

2. Product: ROCKWOOL CURTAINROCK 40 Insulation, semi-rigid mineral wool
insulation board designed for fire rated curtain wall applications.

@rooooTw

T

Minimum Thickness and Density as noted in tested and listed design.
Density: 4.0 Ibs/ft* (64 kg/m?®), nominal.

R-value: 4.3 /inch at 75°F.

Facing: Unfaced

Facing: Foil Faced

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

2)  Faced: Flame Spread 25 and Smoke Developed 10
Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Corrosivity: Non-corrosive, when tested in accordance with ASTM C665.
Moisture Resistance: Absorption of less than 0.05 percent by volume, when
tested in accordance with ASTM C1104.

Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 1% when tested to ASTM C356 at 1200°F (650°C).
Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.
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p.

g.

r.

S.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

UL Classification Code: XHGU

DECLARE Certified

INTERTEK Certified

3. Product: ROCKWOOL CURTAINROCK Insulation, semi-rigid mineral wool
insulation board designed for fire rated curtain wall applications.

@+oooTw

T

r.

S.

t.

Minimum Thickness and Density as noted in tested and listed design.
Density: 3.5 Ibs/ft®* (56 kg/m?), actual.

R-value: 4.2 /inch at 75°F.

Facing: Unfaced

Facing: Foil Faced

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

2)  Faced: Flame Spread 25 and Smoke Developed 10
Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Corrosivity: Non-corrosive, when tested in accordance with ASTM C665.
Moisture Resistance: Absorption of less than 0.05 percent by volume, when
tested in accordance with ASTM C1104.

Vapor Permeability: 32 perm when tested in accordance with ASTM E96.
Linear Shrinkage at 1200°F (650°C): Average linear shrinkage in all
dimensions not to exceed 2% when tested to ASTM C356 at 1200°F (650°C).
Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and 1ISO 14025.

UL Classification Code: XHGU

DECLARE Certified

INTERTEK Certified

C.  Safing Insulation:

1. Product: ROCKWOOL ROXUL Safe™ Insulation. Designated Type Safe in UL Fire
Resistance Directory.

a.

b
C.
d.
e

s@ =

Minimum Thickness and Density as noted in tested and listed design.
Density: 4.0 Ibs/ft®* (64 kg/m?), actual.

Facing: Unfaced

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84
1)  Unfaced: Flame Spread 0 and Smoke Developed 0
Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Corrosivity: Non-corrosive, when tested in accordance with ASTM C665.
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B.

n.
O.

p.

Moisture Resistance: Absorption of less than 0.05 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and 1ISO 14025.

UL Classification Code: XHJZC

DECLARE Certified

INTERTEK Certified

When ROXUL SAFE™ is used with CURTAINROCK®, CURTAINROCK® 40/80, it
provides a comprehensive fire-stopping system that has been UL/ULC/Intertek tested
and approved for perimeter fire containment systems, please contact manufacturer for
specific listings.

FIRE RESISTIVE JOINT SYSTEMS IN RATED ASSEMBLIES / FIRESTOPPING OF
THROUGH PENETRATIONS IN RATED ASSEMBLIES

Insulation for Joint Packing and Through Penetrations:

1.

Product: ROCKWOOL ROXUL Safe™ Insulation. Designated Type Safe in UL Fire
Resistance Directory.

®ao T

e NN

o

Minimum Thickness and Density as noted in tested and listed design.
Density: 4.0 Ibs/ft® (64 kg/m?), actual.

Facing: Unfaced

Melting Point — Minimum melting point temperature of 1177°C (2150°F).
Surface Burning Characteristics: Tested in accordance with ASTM E84

1)  Unfaced: Flame Spread 0 and Smoke Developed 0

Non-combustible: classified non-combustible per CAN/ULC S114
Non-combustible: classified non-combustible per ASTM E136 at 750°C
Corrosivity: Non-corrosive, when tested in accordance with ASTM C665.
Moisture Resistance: Absorption of less than 0.05 percent by volume, when
tested in accordance with ASTM C1104.

Corrosion Resistance: Non-corrosive/Passed, when tested in accordance
with ASTM C665 for Steel & ASTM C795 for Stress Corrosion Cracking
Tendency of Austenitic Stainless Steel.

Fungi resistance: Zero mold growth to ASTM C1338

Recyclability: Material to be capable of being fully recyclable at end of life
with the intention of sending zero waste to landfill.

Environmental Product Declaration (EPD): Material must be included on a
UL Certified EPD in accordance with EN 15804 and ISO 14025.

UL Classification Code: XHJZC

DECLARE Certified

INTERTEK Certified

Smoke Barrier Sealant: Smoke sealant as listed in the appropriate fire tested assembly.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine the areas and conditions under which work of this section will be installed. Do
not proceed with installation until unsatisfactory conditions have been corrected.

3.2 INSTALLATION

1.

2.

3.

Install insulation in accordance with manufacturer’s written recommendations and
guidelines.

Install insulation to maintain continuity of thermal protection to building elements
and spaces.

Do not compress insulation to fit into spaces.

Co-ordinate installation of firestopping insulation with Section [07 84 00 -
Firestopping].

Fit insulation closely around electrical boxes, pipes, ducts, frames and other
objects in or passing through insulation.

Keep insulation minimum 3” from heat emitting devices such as recessed light
fixtures, and minimum 2” from sidewalls of chimneys and vents.

3.3 PROTECTION

A. Store the material to protect against weathering and physical damage, including
humidity. Unpack the material at the installation site. Open a door or open a window to
ensure good ventilation during installation on the construction site. Cover open
ventilation ducts to reduce particulate in the ducts.

END OF SECTION
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SECTION 072113 - RIGID PHENOLIC INSULATION

PART 1 GENERAL

1.1

1.2

1.3

SECTION INCLUDES

A. Rigid thermoset phenolic insulation board of the following types:
1. Cavity board.
2. Soffit board.
3. Rainscreen board.
4. EIFS board.

RELATED SECTIONS

A. Section 03 30 00 - Cast-in-Place Concrete Cast-In-Place Concrete; requirement that backup
concrete be free of fins, protrusions and large holes.

B. Section 04 20 00 - Unit Masonry Masonry Units; requirement that backup masonry joints are
flush and completely filled with mortar, and that excess mortar on brick ties will be removed;
requirement for gap at deflection joints and fillers; coordination with sequencing of through-
wall flashing.

C. Section 04 21 13 - Brick Masonry Insulated Concrete Unit Masonry; for insulation installed in
cavity walls and on the interior of concrete block and monolithic walls.

D. Section 06 16 36 - Wood Panel Product Sheathing Insulating Sheathing; for insulation board
installed over Steel or Wood framing members.

E. Section 07 10 00 - Dampproofing and Waterproofing Damproofing and Waterproofing; for
insulation installed over waterproofing membrane materials, such as Self-Adhering Sheet
Waterproofing, Elastomeric Sheet Waterproofing, Thermoplastic Sheet Waterproofing, Hot
Fluid-Applied Rubberized Asphalt Waterproofing, Cold Fluid-Applied Waterproof-mg.

F. Section 07 26 23 - Below-Grade Gas Retarders Vapor Retarder; requirement that vapor
retarder materials are installed in accordance with industry standards.

G. Section 07 26 23 - Below-Grade Gas Retarders Mechanically-fastened, Membrane Air
Barriers; requirement that membrane air barriers are installed in accordance with industry
standards.

H. Section 07 27 23 - Board Product Air Barriers Board Product Air Barriers; for insulation
installed as the primary air barrier in an exterior wall assembly.

l. Section 07 28 00 - Underlayments* Water-resistive Barriers; requirement that water-resistive
barrier materials are installed in accordance with industry standards.

J. Section 07 40 00 - Roofing and Siding Panels Wall Panels; for insulation installed behind
various types of exterior wall panels, such as metal, wood, plastic, composite wall panels
and fabricated wall panels.

K. Section 07 46 16 - Aluminum Siding Siding; for insulation installed behind various types of
siding materials, such as cement-fiber, vinyl and wood.

REFERENCES

A. ASTM International (ASTM):
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B.
C.

1. ASTM C209 - Standard Test Methods for Cellulosic Fiber Insulating Board.
ASTM C272 - Standard Test Method for Water Absorption of Core Materials for
Sandwich Constructions.

3. ASTM C1126 - Standard Specification for Faced or Unfaced Rigid Cellular Phenolic
Thermal Insulation.

4, ASTM D1621 - Standard Test Method for Compressive Properties of Rigid Cellular
Plastics.

5. ASTM D1622 - Standard Test Method for Apparent Density of Rigid Cellular Plastics.

6. ASTM D6226 - Standard Test Method for Open Cell Content of Rigid Cellular Plastics.

7 ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.

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

9. ASTM E2178 - Standard Test Method for Air Permeance of Building Materials.

Code Compliance Research Report: CCRR-1066 issued by Intertek.
UL Certification: FWFO - Exterior Wall Systems.

1.4 SUBMITTALS

A.
B.

Submit under provisions of Section 01 30 00 - Administrative Requirements.

Product Data: Submit insulation manufacturer's product data, Code Compliant Research
Report and test reports along with the insulation manufacturer's printed installation

guidelines.

1. Submit product literature or a letter from the insulation manufacturer indicating
approval of products not manufactured by the specified insulation manufacturer.

2. If a letter is submitted, it shall include a statement that materials are compatible with

adjacent materials proposed for use.

Samples: Submit clearly labeled samples, 5 inches by 7 inches (127 mm by 177.8 mm)
minimum size of each material specified.

Shop Drawings of Wall Assembly Mock-Up: Submit shop drawings of proposed wall
assembly mock-ups showing the location of the insulation board in the wall assembly and
location of all wall window and door openings, penetrations and terminations involving
structures attached to the exterior wall, i.e., decks, shelf angles, roof-wall intersections, etc.

1.5 QUALITY ASSURANCE

A

Insulation Manufacturer: Obtain insulation board from a single manufacturer regularly
engaged in manufacturing phenolic insulation board of type specified. Obtain secondary
materials from a source acceptable to the primary insulation manufacturer.

Accredited Laboratory Testing for phenolic insulation board: Laboratory accredited by
International Accreditation Service Inc. (IAS), American Association for Laboratory
Accreditation (A2LA), or the Standards Council of Canada (SCC).

Product shall have a current Code Compliant Research Report from a testing agency
certifying physical properties, surface-burning characteristics, thermal resistance and attic
/crawl space installation code compliant with 2015 and 2012 International Code Building
(IBC), 2015 and 2012 International Residential Code (IRC) and 2015 and 2012 International
Energy Conservation Code (IECC).

Installer qualifications:
1. Installer shall have experience with installation of water-resistive barriers, air barrier
materials and insulation board. Installation shall be in accordance with insulation
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1.6

1.7

1.8

1.9

manufacturer's installation guidelines.
2. Minimum 2 year experience installing similar products.

Wall Assembly Mock-Up: Build a mock-up representative of primary exterior wall assemblies
using all specified insulation and other related auxiliary materials following the insulation
manufacturer's installation guidelines. Mock-up shall be minimum 150 square feet in area
and include all components in the exterior wall assembly.

PRE-INSTALLATION MEETINGS

A

Preconstruction Meeting: Convene a minimum of two weeks prior to commencing work of
this Section. Agenda shall include, at a minimum, review of wall assembly mock-up
drawings, sequence of construction, coordination with substrate preparation, materials
approved for use, compatibility of materials, coordination with installation of adjacent and
covering materials, and details of construction. Attendance is required by representatives of
related trades including covering materials, substrate materials and adjacent materials.

DELIVERY, STORAGE, AND HANDLING

A. Deliver insulation board to the project site in original packaging, labeled with manufacturer's
information, product name, and date of manufacture, and instructions for storage.

B. Store insulation board in its original undamaged packaging or in a clean, dry, protected
location and within temperature range required by insulation manufacturer. Protect stored
materials from direct sunlight.

C. Handling: Handle materials to avoid damage.

PROJECT CONDITIONS

A. Temperature: Install insulation board within range of ambient and substrate temperatures
recommended by the insulation manufacturer. Do not apply insulation board to a damp or
wet substrate.

B. Field Conditions: Do not install insulation board in snow, rain, fog, or mist. Do not install
insulation board or auxiliary materials when the temperature of substrate surfaces and
surrounding air temperatures are below those recommended by the insulation and auxiliary
material manufacturers.

SEQUENCING

A. Ensure that products of this section are supplied to affected trades in time to prevent
interruption of construction progress.

B. Review requirements for sequencing of installation of the insulation board with installation of
windows, doors, louvers and flashing materials to ensure a weather-tight air barrier
assembly.

C. Schedule installation of exterior cladding within one month of installation of the insulation
board.

WARRANTY

A. Material Warranty: Provide insulation manufacturer's warranty.

PART 2 PRODUCTS

2.1

MANUFACTURERS
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A. Acceptable Manufacturer: Kingspan Insulation LLC, which is located at: 2100 RiverEdge
Pkwy. Suite 175; Atlanta, GA 30328; Toll Free Tel: 800-241-4402; Tel: 678-589-7300; Fax:
678-589-7325; Email:request info (info@kingspaninsulation.us);
Web:www.trustgreenguard.com

B. Substitutions: Not permitted.

C. Requests for substitutions will be considered in accordance with provisions of Section 01 60
00 - Product Requirements.

2.2 PERFORMANCE REQUIREMENTS

A. The phenolic foam core shall comply with ASTM C1126.
1. Compressive Strength, Minimum (psi) ASTM D 1621: 21.
2 Water Absorption, Maximum (% by volume) ASTM C 209: 1.0.
3. Density, Minimum (Ib/ft3) ASTM D 1622: 2.0.
4. Closed Cell Content (% of cells closed) ASTM D 6226: 94.67.
5. Air Permeance (L/S/m2) / (cfm/ft2) ASTM E 2178: 0.001 / 0.000.
6. Water Vapor Permeance, Maximum 2 (perm) ASTM E 96: 0.48.

B. Phenolic insulation shall be manufactured with a blowing agent that has zero Ozone
Depletion Potential (ODP) and low Global Warming Potential (GWP).

C. Insulation boards shall have a flame spread index of 25 or less and a smoke developed
index of 20 or less unless noted otherwise.

D. Insulation boards may be used as an above grade exterior insulation.
2.3 RIGID THERMOSET PHENOLIC RAINSCREEN BOARD

A. Product: Kooltherm K15 Rainscreen Board as manufactured by Kingspan Insulation LLC.

1. Construction: Fiber- free rigid thermoset phenolic insulation core faced on both sides
with a low emissivity composite foil facing.

2. Application: Rigid thermoset insulation for rain screen cladding systems.

3. Thermal: R-value of 16 on 2 inches (51 mm).

4. Rating: ASTM E 84 rating of 25 / 20 (flame / smoke).
2.4  AUXILIARY MATERIALS
A. Tape: Kingspan GreenGuard Standard Seam Tape and / or Custom Seam Tape.
B. Tape: Kingspan self- adhesive reinforced aluminum foil tape.

C. Flashing: Kingspan GreenGuard Butyl Flashing and / or Kingspan GreenGuard SuperStetch
Butyl Flashing.

D. Adhesives, Sealants and Primers: Adhesives, sealants and primers shall be compatible with
the insulation board. Adhesives, sealants and primers referenced in the Kingspan Insulation
LLC TB-011 and other products approved by the insulation manufacturer shall be
acceptable.

PART 3 EXECUTION
3.1 EXAMINATION

A. Examine substrates, areas, and conditions under which the insulation board will be applied,
with installer present, for compliance with requirements. Verify that surfaces and conditions
are suitable prior to commencing work of this Section. Do not proceed with installation until
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B.

unsatisfactory conditions have been corrected.

Review requirements for sequencing of installation of all wall assembly components as
demonstrated in the mock-up wall assembly.

3.2 INSTALLATION - GENERAL

A

Insulation boards shall be installed in accordance with the manufacturer's published
installation instructions, the applicable Code, and the Research Report. The manufacturer's
published installation instructions and the Research Report shall be strictly adhered to, and a
copy of the instructions shall be available on the jobsite during installation.

Insulation boards shall be separated from the interior of the building by a thermal barrier
complying with IBC Section 2603.4 or IRC Section R316.4 as applicable.

3.3 INSTALLATION - CONCRETE SOFFIT INSULATION

A
B.

Insulation boards shall be installed break- bonded, with joints lightly butted.

The number of mechanical fasteners required to fasten soffit board shall be determined by
the geographical location of the building, the local topography, the height and width of the
soffit substrate, and the soffit construction.

A minimum of 11 mechanical fasteners, with a minimum head diameter of 1-3/8 inches (35
mm) shall be required to secure the insulation board to the soffit. The fasteners shall be
evenly distributed over the whole area of the board, and shall penetrate a minimum 1-1/2
inches (38 mm) into a solid substrate. Fasteners at board edges shall be located greater
than 2 inches (51 mm) and less than 6 inches (152 mm) from edges and corners of the
board and not overlap board joints.

3.4 INSTALLATION - ATTIC AND CRAWL SPACE INSULATION

A.

Insulation Boards installed with glass fiber tissue facing the interior of the attic or crawl space
may be used for walls and ceilings of attic or crawl spaces without an ignition barrier
required by IBC Section 2603.4.1.6, or IRC Sections R316.5.3 or R316.5.4, when all of the
following conditions are met:

1. Entry to the attic or crawl space shall be only to service utilities and no storage is
permitted. Ultilities include, but are not limited to, mechanical equipment, electrical
wiring, fans, and gas or electric hot water heaters and furnaces.

2. There shall be no interconnected attic or basement areas.

3. Air in the attic or crawl space shall not circulated to other parts of the building.

4, Attic ventilation shall be provided when required by IBC Section 1203.2 or IRC
Section R806, as applicable.

5. Under-floor (crawl space) ventilation is provided that complies with IBC Sections
1203.3 or IRC Section R408.1, as applicable.

6. Combustion air shall be provided in accordance with IMC (International Mechanical
Code) Section 701.

7. The insulation is limited to a maximum thickness of 4-3/4 inches (120 mm).

3.5 INSTALLATION - CAVITY WALL INSULATION

A

Install insulation board against the masonry wall using an adhesive or by friction fitting
boards between masonry wall ties. When an adhesive is used, apply the adhesive using the
amount and pattern recommended by the adhesive manufacturer.

Adjacent insulation board seams shall be staggered and all board edges shall be firmly
butted together.
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3.6

3.7

3.8

C.

Install the exterior veneer in accordance with the manufacturer's installation instructions.

INSTALLATION - FRAMED WALLS - EXTERIOR INSULATING SHEATHING

A

Exterior walls shall be protected by a water-resistive barrier complying with IBC Section
1404.2 or IRC Section R703.2, and by wall coverings that provide the necessary structural
wind and seismic resistance between the wall framing members.

Insulation boards shall not be used as a nailing base for siding materials. All fasteners shall
penetrate through the insulation into the existing wall framing or structural sheathing as
required by the wall covering manufacturer's instructions or the applicable Code.

Begin by aligning the first board at a corner of the structure making sure that the bottom of
the board overlaps the sill plate.

Attach the insulation board using fasteners that are appropriate for the framing type.

Seal all gaps, penetrations and repair damaged areas by using a silicone sealant complying
with ASTM C 920, Type S, Grade NS, Class 25, or expanding spray foam complying with
AAMA 812, or either Kingspan GreenGuard Seam Tape or Kingspan GreenGuard Butyl
Flashing.

Install the exterior siding or cladding in accordance with the manufacturer's installation
instructions. Refer to Table R703.4 of the International Residential Code (IRC) for
attachment requirements for siding materials.

FIELD QUALITY CONTROL

A.

Owner's Inspection and Testing: Cooperate with Owner's testing agency. Allow access to
work areas and staging. Notify Owner's testing agency in writing of schedule for work of this
section to allow sufficient time for testing and inspection. Daily inspection and testing may be
required. Do not cover Work of this section until testing and inspection is accepted.

PROTECTING AND CLEANING

A.

Protect insulation board from damage during installation and remainder of construction

period, according to manufacturer's written instructions.

1. Coordinate with installation of insulation board to ensure exposure periods do not
exceed the manufacturer's recommendations.

END OF SECTION
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SECTION 072123 — LOOSE FILL INSULATION

PART 1 - GENERAL
1.01 SUMMARY

A. Loose-Fill insulation is used as nonstructural thermal insulating material in buildings of all
types of construction. The insulation is for use on or within floors, floor-ceiling or roof-ceiling
assemblies, attics, crawl space, ceilings, walls, and partitions, although not all

1.02 REFERENCE
A. American Society for Testing and Materials (ASTM).

1. E 84-10 Standard Test Method for Surface Burning Characteristics of Building Materials.
2. C 518-10 Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus.

3. C 739-08 Standard Specification for Cellulosic Fiber Loose-Fill Thermal Insulation.

4. E 970-10 Standard Test Method for Critical Radiant Flux of Exposed Attic Floor Insulation
Using a Radiant Heat Energy Source.

5. C 1149-08 Standard Specification for Self-Supported Spray Applied Cellulosic Thermal
Insulation.

6. E 136-09b Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at
750°C.

7. C 1015-06 Standard Practice for Installation of Cellulosic and Mineral Fiber Loose-Fill
Thermal Insulation.

8. E 119-10a Standard Test Methods for Fire Tests of Building Construction and Materials.

B. Consumer Products Safety Commission (CPSC) 16 CFR Part 1209, Interim Safety Standard
for Cellulose Insulation, and 16 CFR Parts 500 and 1404 where applicable.

C. Federal Trade Commission (FTC) 16 CFR Part 460, Labeling and Advertising of Home
Insulation.

D. Environmental Protection Agency (EPA) 40 CFR Part 247.12 Comprehensive Procurement
Guideline For Products Containing Recovered Materials.
E. CAN / ULC S-703-09 Standard for Cellulose Fiber Insulation for Buildings.
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F. CAN / ULC S-102.2-10 Standard Method Test for Surface Burning Characteristics of
Flooring, Floor Covering, and Miscellaneous materials and assemblies.

G. Underwriters Laboratories (UL) Product Classification Marks are found on all bags. Page 2 of
4 WI-6.19-24 Rev D 07/13 H. State of California Section 1350 California Department of Public
Health Standard Practice for VOC Testing

H. State of California Section 1350 California Department of Public Health Standard Practice for
VOC Testing

1.03 Work Included: The work performed under this section shall include all materials,
equipment, labor and services required to install insulation in accordance with these
specifications and the manufacturer’s installation instructions, and as indicated on the drawings
if applicable.

1.04 Related Work: All electrical, plumbing, and mechanical penetrations must be completed
prior to application. Air sealing, either fire-resistance rated or non-fire-resistance rated, must be
completed where required as well. Certain exceptions may apply, for example, when using
insulation as a fireblock in interstitial spaces between floors. Follow all Code and local
jurisdiction requirements in the application of these products.

1.05 Submittals: Submit loose-fill insulation product literature, current Evaluation Report, and
installation instructions for specified products and their application.

1.06 Delivery: A. Protect insulation from physical damage to the bag or the product itself, and
from becoming wet, soiled, or covered with ice or snow. Comply with manufacturer’s
recommendations for handling, storage and protection during installation. B. Insulation package
labels include a production code that indicates date and place of manufacture, and all required
current statutory and classification marks.

1.07 Limitations:

A. Avoid heating the work area with propane or kerosene space heaters. Use electric
heaters and ventilation to avoid adding excessive moisture vapor to the building envelope.

B. Do not install insulation where it may be exposed to rain or ground water. Do not install
loose-fill insulation in contact with masonry walls below grade. In any application where
loose-fill insulation products may be exposed to high humidity, a detailed moisture control
design must be used.

C. Do not allow loose-fill insulation to contact any surface above 194°F (90°C).
D. Keep insulation away from exhaust flues of furnaces, water heaters, space heaters,
chimney flues or other heat or combustion producing devices. ASTM C 1015-06

recommends that a minimum of three inches of air space should be maintained between the
insulation and heat source. Do not install loose-fill insulation products around heat or ignition
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sources or operations such as welding, metal cutting, grinding or other potentially flammable
situations.

E. Loose-fill insulation is not classified as noncombustible according to ASTM E 136-09b.
F. Loose-fill insulation products may not be used in thermal insulation applications where

there is not an approved coverage chart on the bag. Some applications do not require the
use of a thermal insulation coverage chart. Loose-fill insulation products can be used in
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these applications provided manufacturer’s installation instructions and all other applicable
Code, fire safety and other requirements are met

Part 2 — Products
2.01 Manufacturer: US GreenFiber, LLC or Approved Equal
2.02 Materials: Loose-fill cellulose Insulation
A. Complies with 16 CFR Parts 460, 500, 1209 and 1404, ASTM C 1149-08, ASTM C 739-
08, ASTM C 518-10, ASTM E 970-10, ASTM E 84-10, CAN / ULC S-102.2-10, CAN / ULC
S-703-09 Type 1 and Type 2.
B. Surface Burning Characteristics
1. ASTM E 84-10: Flame spread <25, Smoke Developed Index <50
2. CAN/ULC S 102.2 Maximum Flame Spread 90

C. Complies with all building code requirements for cellulose fiber thermal insulation.
Provide ICC ESR1996 or CCMC Listings 12911-L and 13162-L as required.

D. Complies with EPA 40 CFR Part 247.12.
E. Complies with Scientific Certification Services (SCS) certification report SCS-MC-02055
for minimum 85% recycled content, with minimum 55% post-consumer and 30% pre-
consumer. The remaining 15% is fire retardant chemical and stabilizing additives.
F. No asbestos, mineral fibers, or formaldehyde are used in the manufacturing process.
G. Thermal Performance:
1. ASTM C 518-10, thermal performance varies with density and thickness. See the
appropriate product coverage chart to calculate the R-value per inch if needed. All C

518-10 testing is done at a representative thickness of 4”.

2. CAN / ULC S-703-09, varies depending on whether the product is Type 1 open or
closed, or Type 2 open or closed.

Part 3 — Execution
3.01 Inspection:
A. Examine the areas and conditions under which work will be installed.
B. Verify adjacent materials are dry and ready to receive insulation.
C. Verify mechanical, plumbing and electrical services within walls have been inspected.

D. Provide a written report to the architect, builder or general contractor listing conditions
that require correction prior to installation.
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E. Do not proceed with installation until conditions as identified in 3.01-D have been
corrected.

3.02 Preparation:

A. Remove any loose dust, dirt, foreign material or films that may impair adhesion to
application surfaces.

B. Verify adhesion requirements and compatibility of all surfaces to receive thermal
insulation materials.

C. Protect all nearby surfaces that are not intended to receive thermal insulation, e.g.
outlets, windows and doors.

D. Make sure there are no assembly details that appear to be preventing the application of
the product per the manufacturer’s instructions.

3.03 Installation:

A. Read, understand and comply with manufacturer’s instructions for particular conditions of
installation.

B. Wear proper clothing and eye protection.

C. For breathing protection, use a NIOSH approved N95 or higher disposable or reusable
particulate respirator per 29 CFR 1910.134.

D. The work shall be coordinated with other trades whose work may be affected by, or have
an effect on, the installation.

E. Spray-applied insulation shall be installed with equipment specifically designed for its
application.

F. Drying time varies due to local climate conditions including temperature, humidity and the
installed moisture. Do not cover the insulation until the insulation moisture levels, measured
and documented after minimum period of 24 hours from the time of installation, reach a
moisture reading of 25% or less in accordance with manufacturer’'s manual,

3.04 Clean-up:
A. Remove sprayed material from surfaces not specifically required to be insulated.
B. Broom-clean work areas affected by the work of this section.

3.05 Documentation:

A. The installer must provide a completed form with the installed thickness and R-value
claims or other documentation of the installation quality and performance, per 16 CFR Part
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460. The installer must also apply attic rulers where appropriate per Code and FTC
requirements.

B. When installing Spray-applied loose-fill Insulation, record the data on a quality control
moisture measurement control log.

C. When installing stabilized Insulation for attics, record the data on a quality control
moisture measurement control log.
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SECTION 072701 - AIR AND VAPOR CONTROL LAYER

PART 1 GENERAL
1.1 SECTION INCLUDES

A

INTERIOR AIR AND VAPOR CONTROL LAYER, including surface preparation.

1.2 RELATED SECTIONS

A.
B.
C.
D.

Section 07200 — Thermal Protection.

Section 07270 — Weather Resistive wind tight layer (membrane)
Section 07272 — Airtight tapes

Section 07500 — Membrane Roofing.

1.3 REFERENCES

A.

B.

o

@mMmo

ISO 9972:2006 / EN 13829 -— Determination of air permeability of buildings, Fan
pressurization method

ASTM E779 — Standard Test Method for Determining Air Leakage Rate by Fan
Pressurization

ASTM E84 - Standard test method for surface burning characteristics of of building
materials.

ASTM E2178 - Standard Test method for. Air Permeance of Building Materials
AATCC 127 — Hydrostatic pressure test
ISO 12572 - Hygrothermal performance of building materials and products

EN 1849-2 - Flexible sheets for waterproofing - Determination of thickness and mass
per unit area

EN 12114 - Thermal performance of buildings - Air permeability of building
components and building elements

EN 12310-1 - Flexible sheets for waterproofing. Determination of resistance to
tearing (nail shank)

EN 12311-2 - Flexible sheets for waterproofing. Determination of tensile properties.

EN 13859-1 - Flexible sheets for waterproofing - Underlays for discontinuous
roofing/(sheathing)

EN 1296 - Flexible sheets for waterproofing - Method for artificial ageing by long term
exposure to elevated temperature

EN 1931: Determination of water vapor transmission properties

1.4  SUBMITTALS

A.
B.

Submit under provisions of Section 01300 - Submittal Procedures.

Product Data: Manufacturer's data sheets on each product to be used, including:
1. Installation instructions and recommendations.
2. Storage and handling requirements and recommendations.

Verification Samples: For each product specified, two samples.
1. Membranes: minimum size 6°x8”
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2. Tapes: minimum length 5”
3. Gaskets, adhesives, accessories: one each

1.5 QUALITY ASSURANCE

A

B.

Performance target: required airtightness level for this project is three (3) air changes
per hour.

Installer Qualifications: Comply with one of the following requirements:

1. The (sub-)contractor installing the interior airtight layer shall have as minimum
experience with at least two buildings that was independently tested below
3.0ACH.

2. The (sub-)contractor has completed the “Make it tight” training with 475 High
Performance Building Supply

3. The (sub-)contractor will conduct blower door testing as needed to achieve
required airtightness

Mock-Up: Provide a mock-up for evaluation of installation techniques and

application workmanship.

1. Prior to installation of airtight layer, mock up airtight layer as follows to verify

details and to demonstrate connections to adjoining construction elements, and

other termination conditions.

Install mockup of airtight layer in location designated by Architect.

Do not proceed with remaining work until workmanship and application

technique are approved by Architect.

4. Construct typical interior wall, 8 feet wide by 8 feet long, illustrating materials
interface and connections (tape, adhesives, gaskets), incorporating specified
options including but not limited to the following:

a. junctions of walls, foundations, ceilings, floors and roof,
b. corner conditions

c. window and doorframe connections, and

d. blow-in insulation seals/battens.

Do not cover (with sheetrock, blocking, mechanical equipment or other elements that
would restrict access to the airtight membrane) any components of the mock up
(installed airtight layer membrane or other airtight elements) until it has been
inspected, blower door tested and approved.

wn

1.6 PRECONSTRUCTION MEETING

A

Preconstruction Meeting: Convene a meeting with all subcontractors affected by the
Work of this Section a minimum of one week prior to commencing work of this
section. Agenda shall include materials, details of construction, compatibility of
materials, sequencing of construction/installation of membranes, the airtightness
goal and emphasize that the success during the blowerdoor test is dependent on the
collaboration of all subcontractors.

Coordinate Work with other subcontractors (plumbers, electricians, carpenters,
HVAC), operations and installation of finish materials to install correct-sized gaskets
on pipes, ducts and cable when these elements pass through the interior airtight
layer, and to avoid damage to installed materials. Before they commence work on
site, provide each effected trade with sufficient gaskets.
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C. After meeting, post the following warning in a prominent location at all building

entrances and top of each stair — 1/2” letter height minimum for header, 1/4” for all
other text

1.7 DELIVERY, STORAGE, AND HANDLING

A

B.

Deliver materials to site in manufacturer's original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer.

Store materials on pallets. in clean and dry areas, not exposed to direct sunlight and
in accordance with manufacturer's instructions. Store adhesives and primers at
temperatures at or above 40 degrees Fahrenheit (4 degrees Celsius) to facilitate
handling.

Protect materials during handling and application to prevent damage, puncturing or
contamination.

1.8 ENVIRONMENTAL CONDITIONS

A.

C.

Maintain environmental conditions (temperature, humidity, and ventilation) as per
manufacturers recommendations. Do not install products under environmental
conditions outside manufacturer's absolute limits.

Minimize exposure of airtight membranes to direct sunlight. Use blinds or covers
over window openings to block direct sunlight to prevent UV damage to membranes,
if membranes will not be covered by sheetrock within 2 weeks or use exterior grade
products (INTELLO X or SOLITEX line)

Minimize exposure to water. If exposure is likely, expected or cannot be avoided, use
exterior grade products (INTELLO X or SOLITEX Line).

PART 2 PRODUCTS
21 MANUFACTURERS

A

B.

Acceptable Manufacturer: Pro Clima/Moll bauékologische Produkte GmbH, 68723
Schwetzingen Germany.

Imported by 475 High Performance Building Supply
334 Douglass Street, Brooklyn NY,

Tel: 718-622-1600

Email; info@foursevenfive.com

Web: www.foursevenfive.com / www.foursevenfive.ca
Substitutions: Approved equal

2.2 AIRTIGHT LAYER SYSTEMS

A

INTELLO Plus

1. Description: Intelligent vapor retarder (Hydrosafe) made from polyethylene
copolymer membrane with polypropylene reinforcement grid

2. Airbarrier/smart vapor retarder is protected with PP cover fleeces on top and

bottom

Class A rated material per ASTM E84 (Flame spread: 0, SDI:35)

Airtight material per ASTM E2178: 0.00005cfm/sf

Appearance: Translucent white

Weight 0.36 oz/sf £15 g/m? (110g/m2) EN1849-2

Thickness: 16 mils (0.4 mm +0.1 mm) EN1849-2

Perm rating: 13.20 to 0.13 (Sd value from 0.25m to >25m) ISO 12572

©ONO O A W
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9. Temperature exposure limits: -40 to 176 degrees F (-40 to 80C)
10. Tensile Strength (EN13859-1)
a. 350 N/50 mm MC
b. 290 N/50 mm DC
11. Elongation (EN13859-1)
a. 15% (MC)
b. 15% (DC)
12. Nail Tear Resistance: 240N/200N (MC/DC) (54Ibf/451bf) EN 13859-1
13. Permeability consistent after artificial age testing: Pass — DIN EN 1296/1931
14. Living Building Challenge Declare label — red list free

B. INTELLO X:

1. Description: High performance vapor variable (Hydrosafe) membrane and
temporary WRB for commercial buildings. Made from Polyehylene-Copolymer
protected with two robust PP fleeces
3 layer material — includes two robust PP protection fleeces that protect smart
vapor retarder. Suitable to use as temporary roof or WRB during construction.
Class A rated material per ASTM E84 (Flame spread: 0, SDI:105)

Airtight material per ASTM E2178: 0.00005cfm/sf
Appearance: White
Weight 0.5 oz/sf £ 0.2 oz/sf (150g/m2 + 5g/m2) EN1849-2
Thickness: 18 mils £ 2mils (0.45 mm +0.05 mm) EN1849-2
Perm rating: 13.20 to 0.13 (Sd value from 0.25m to >25m) ISO 12572
Temperature exposure limits: -40 to 176 degrees F (-40 to 80C)
0. Tensile Strength (EN13859-1)
a. 250 N/50 mm MC
b. 170 N/50 mm DC
11. Elongation (EN13859-1)
a. 60% (MC)
b. 60% (DC)
12. Nail Tear Resistance: 27/27 Ibf 120N/120N (MC/DC) EN 13859-1
13. Permeability consistent after artificial age testing: Pass — DIN EN 1296/1931
12. Water column 8.2ft (2.5m) AATCC 127 — DIN EN 20811
12. UV and weather exposure: 2 months

N

SOXNO O AW

1. Description: Intelligent paper based vapor retarder, recycled paper with PE and
a bi-directional fiberglass reinforcement grid.
Appearance: light blue
Weight 0.6 0z/sf (190 £10 g/m2) DIN EN 1849-2
Thickness: 9 mils (0.23 £0.1mm) DIN EN 1849-2
Perm rating: 8.2 to 0.8 (Sd value from 0.4m to 4m) ISO 12572
Temperature exposure limit: up to 104 degrees F
Tensile Strength (EN13859-1)
a. 550 N/50 mm MC
b. 420 N/50 mm DC
8. Elongation (EN13859-1)
a. 5% MC
b. 5% DC
9. Tear Resistance: 70N/70N (MC/DC) EN13859-1

Nooabkwd
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2.3

10. Permeability consistent after artificial age testing: Pass — DIN EN 1296/1931

Airtight interior tape: TESCON VANA:

Solid Acrylic tape with PP carrying fleece

Perm rate: 8 (sd-value 0.4m) DIN EN1931

Adhesion (ASTM D3330): 4.45Lbs/lin.inch INTELLO, 3.34Ibs/lin/inch OSB
Artificial age test: 100 years (per DIN 4108-7)

Living Building Challenge Declare label — red list free

Free of VOCs

oakwh =

Airtight interior corner tape: TESCON Profil or TESCON Profect, Solid Acrylic tape
with PP carrying fleece and split release paper: Living Building Challenge Declare
label — red list free, free of VOCs

Airtight window tape: CONTEGA SOLIDO 1Q(-D): vapor retarding window tape with
multiple release papers for specific or blind taped window airsealing.

Airtight adhesive: CONTEGA HF (contains VOC’s/bio-ethanol) or CONTEGA Classic
(VOC free), CONTEGA MULTIBOND (pre-cure adhesive on roll): non-embrittling
adhesives for membrane connections to concrete, plywood floors and very
rough/split wood.

ACCESSORIES

A.
B.

PRESSFIX tape pressurization tool.

Primer: TESCON Primer RP (for brick or concrete):

1. Acrylic-copolymer based primer

2. Application Temperature: Above 15 degrees Fahrenheit (-10 degrees Celsius)
3. VOC free

Pipe, duct, cable sealing: ROFLEX and KAFLEX gaskets
1. EPDM gaskets per specific pipe sizes

2. Tape with TESCON VANA to airtight layer

Outlet sealing (recessed): LESSCO boxes

1. Self sealing airtight outlet box

2. Tape with TESCON VANA to airtight layer

Metal studs: cap screws
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PART 3 EXECUTION
3.1  EXAMINATION

A

Do not begin installation until substrates/surfaces have been properly prepared and
cleaned from dust, silicones, oils and grease. Before installation, verify substrate is
free of splinters, nails or other objects that could puncture membranes.

If window or door opening preparation is the responsibility of another installer, notify
architect of unsatisfactory preparation before proceeding.
If there are unexpected pipes, ducts or wires in the installation area/airtight layer or

these penetrations do not have ROFLEX/KAFLEX gaskets around them, notify
architect of unsatisfactory preparation before proceeding.

If floor, walls or ledger boards have been built that interfere with the airtight layer and
a drawn/planned pre-installed airtight membrane was not installed as per sequencing
plan, notify architect of unsatisfactory preparation before proceeding.

If long term exposure to UV or liquid water is likely or can be expected — USE
INTELLO X or SOLITEX membranes only.

Acceptance of Conditions: Beginning of installation constitutes acceptance of
existing conditions.

3.2 PREPARATION

A

B.

Clean and prepare surfaces to receive air/vapor barrier in accordance with
manufacturer's installation guidelines.

All surfaces must be clean, smooth and dry and must be clean of oil, dust, and
silicone.

Batt installation: install membrane immediately after batt insulation is installed in
winter.

Properly ventilate space or use dehumidifier to prevent high humidity conditions after
concrete pours, sheetrock compounding and tile work. Monitor humidity if needed to
ensure it stays below 60% relative humidity.

3.3 APPLICATION

A
B.
C.

m

Apply airtight layer/vapor retarder in accordance with manufacturer's instructions.
Install membranes taut and without creases along the substrate.

Overlap subsequent courses of membrane. Use the printed lines on the membrane
as a guide.

Mechanically fasten as per 475 installation manuals

Battens for service cavities for densepacking should be spaced less than 20” o.c.
and be perpendicular to the direction of the structure behind. Or other means should
be employed to mechanically fix the membrane sufficiently to the substructure to
long term support the weight/force exerted by the insulation — please contact 475 for
additional means and methods.

Tape all overlaps. Use a PRESSFIX tape pressurization tool to ensure there is
sufficient back-pressure when applying the pressure sensitive Pro Clima tapes.
Make sure that tape joints are not permanently under stress, i.e. are supported by a
batten or by cross taping the taped joint with 12” long pieces of tape every 12”

Overlap the membrane a minimum of 2” over dissimilar airtight materials (concrete,
plaster).
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r

Use CONTEGA HF (for below OF application) or CONTEGA classic (VOC free) or
MULTIBOND to adhere membranes to concrete, brick, plaster or rough OSB. Leave
some slack in the membrane to allow for expansion and contraction between these
dissimilar materials. Prime substrates with TESCON Primer RP if necessary.

If taping to membrane to porous or unknown substrates, they should be free of oil,
silicone and dust. Do an adhesion test when in doubt. Primer recommended for
application to brick, concrete, wood fiber insulation board and certain OSB brands.

Cut membrane with a utility knife in detail around penetrations.

Seal membranes to windows, joist and beams with TESCON Profil or CONTEGA line
of airtight window tapes. Follow application guides of specific tapes.

Seal all penetrations with gaskets (ROFLEX or KAFLEX) taped with TESCON VANA
airtight tape to airtight layer. Air seal around pre-existing penetrations (pipes, ducts
or cables) with TESCON VANA tape in step like fashion, avoiding creases in tape.

Apply blown in insulation directly after installing interior airtight membranes.

Inspect membrane before blowerdoor test and/or dense-packing insulation. Ensure:
each overlap is taped and has been pressurized

staples applied at appropriate intervals

counter battens at recommended distances

tears and punctures repaired with Pro Clima tape

adhesives (CONTEGA HF or classic) have had 48 hours to set up before test.

agronN=

3.4 TESTING

A

B.
C.

D.

Do a blowerdoor test as soon as the airtight layer is completely installed. During the
test search for any detectible leaks with hands, IR or smoke pencils.

Document any leaks, and repair with Pro Clima tapes, adhesives and accessories.
Repeat test until building complies with project airtightness (ACH50 or CFM/SF75)
goal, but at a minimum better than 1.0ACH50 or 0.15CFM/SF75

Re-do blowerdoor test if more than 3 holes/penetrations are made following
completion of blowerdoor test above, or at the request of the architect.

3.5 PROTECTION

A.
B.

Protect installed products until completion of project.

Repair tears, punctures or burns (e.g. from sweating copper pipe) and/or replace
damaged products before covering materials. Re-do blowerdoor test if more than 3
holes are made or by request of architect.

To protect interior airtight layer/membranes, apply service cavity insulation and
sheetrock as soon as possible, and not later than specified exposure limit of used
materials. Use tarps or other means of blocking UV if exposure times will be
exceeded to protect membranes.

3.6 FINAL TEST

A

Blowerdoor test the installed membrane/interior airtight layer when:

1. All penetrations have been made and sealed.

2. Sheetrock and other finishes on exterior walls have been installed.

Find and repair leaks.

Repeat testing and repairs until the project complies with the project airtightness
goal.
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END OF SECTION
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SECTION 072774 - SHEET AIR & WATER RESISTIVE BARRIER

PART 1 - GENERAL
11 DESCRIPTION OF WORK

A. This Section includes but is not limited to the following:

1. A self-adhered sheet and accessory products for use as an air and water resistive barrier in exterior
walls and sloping roofs.

2. Provide all accessory components required for a complete installation, including
transitions to maintain continuity of the air and water barrier to adjacent construction,
including but not limited to the following:

a. Connections of the walls to the roof air barrier.
b. Connections of the walls to the foundations
C. Seismic and expansion joints.
d. Openings and penetrations of window frames, door frames, store front, curtain
wall.

e. Concrete and other envelope systems.
f. Door frames piping, conduit, duct and similar penetrations.
g. Masonry ties, screws, bolts  and similar penetrations.
h All other air leakage pathways through the walls.

3. Engage a testing agency to perform specified field testing and inspections.

B. Related Sections include but are not limited to the following:
1. Division 7 Section “Flashing and Sheet Metal” for through-wall flashings. Through wall

flashings shall be metal.

1.2 REFERENCES

References and industry standards listed in this Section are applicable to the Work. Unless
more restrictive criteria or differing requirements are explicitly stated in the Specifications, or mandated
by governing codes or regulations, the recommendations, suggestions, and requirements described in the
referenced standards shall be deemed mandatory and applicable to the Work.

A. American Association of Textile Chemists and Colorists (AATCC) Test Method 127.
“Water Resistance — Hydrostatic Pressure Test”.

B. American Society of Heating, Refrigerating and Air- Conditioning Engineers (ASHRAE)
Standard 90.1-2010 “Energy Standard for Buildings Except Low-Rise Residential
Buildings”.
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C. ASTM C 920 Standard Specification for Elastomeric Joint Sealants.

D. ASTM C 1305 Standard Test Method for Crack Bridging Ability of Liquid-Applied Waterproofing
Membrane.

E. ASTM D 882 Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers —
Tension.

F. ASTM D 903 Standard Test Method for Peel or Stripping Strength of Adhesive Bonds.

G. ASTM D 1876 Standard Test Method for Peel Resistance of Adhesive.

H. ASTM D 1970 Standard Specification for Self-Adhering Polymer Modifed Bituminous
Sheet Materials Used as Steep slope roofing Underlayment for Ice Dam Protection.

l. ASTM D 4073 Standard Test Method for Tensile-Tear Strength of Bituminuous Roofing

Membranes.

J. ASTM D 4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers.

K. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building
Materials.

L. ASTM E 96 Standard Test Methods for Water Vapor Transmission of Materials.

M. ASTM E 783 Standard Test Method for Field Measurement of Air Leakage Through

Installed Exterior Windows and Doors.

N. ASTM E 1105 Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air
Pressure Difference.

0. ASTM E 1354 Standard Test Method for Heat and Visible Smoke Release Rates for Materials
and Products Using an Oxygen Consumption Calorimeter