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SECTION 000101 - PROJECT TITLE PAGE

PART 1 - GENERAL

1. PROJECT MANUAL
A.  VOLUME 1.

City of Kalmazoo.

Kalamazoo, Michigan.

Architect Project No. 23046.
Intersect Studio.

155 West Michigan Ave, Suite 1508.
Kalamazoo, MI.

Phone: (269) 775-1114.

Website: intersect-studio.com.
Issued: August 21, 2025.

Copyright 2025 Intersect Studio.
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PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 000101

PROJECT TITLE PAGE

Kalamazoo Crosstown Parkway Facility.

Kalamazoo Crosstown
Parkway Facility
Kalamazoo, Michigan
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DOCUMENT 000107 - SEALS PAGE

SEALS PAGE

GENERAL

DESIGN PROFESSIONALS OF RECORD

Architect:

........
- o,

1. Intersect Studio.

LADITKA, JR, 5%

2. 1301060102.

3. Responsible for Divisions 01-49 Sections except
where indicated as prepared by other design
professionals of record.

Civil Engineer:

1. AR Engineering.

2. 6201315026.

3. Responsible for 311000, 312000, 312319,
320523, 321216, 321723, 329200, 334000.

Structural Engineer:
1. JDH Structural Engineering.
2. 6201040929.

3.  Responsible for 031000, 032000, 033000, 033300,
036000, 051200, 053100, 054000, 316615.

Fire-Protection Engineer:

1. Bialosky. < MICHAEL ™.
{ HUSTON
ENGINEER

2. Michael Huston 6201070446..
3. Responsible for 210500 - 211300.
Mechanical Engineer, Plumbing:

1. Bialosky.

| ENGINEER

2. Michael Huston 6201070446. 6t o o

3. Responsible for 220516 - 224000.

000107 - 1
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F. Mechanical Engineer, HVAC:

1. Bialosky.

2. Michael Huston 6201070446.
3. Responsible for 230516 - 238200.
G. Electrical Engineer:

1. McHenry & Associates Incorporated.

3. Responsible for 26000, 260500, 262400, 265000,

2. 55042.
284600.
2,
3. EXECUTION (Not Used)

END OF DOCUMENT 000107

SEALS PAGE

PRODUCTS (Not Used)

Kalamazoo Crosstown
Parkway Facility
Kalamazoo, Michigan

T MICHAEL ™%
§ HUSTON %
; ENGINEER i
No. Hie
6201070446 ¢
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SECTION 012300 - ALTERNATES

1. GENERAL

1. SUMMARY

A.  Section includes administrative and procedural requirements for alternates.

2. DEFINITIONS

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work
defined in the bidding requirements that may be added to or deducted from the base
bid amount if the Owner decides to accept a corresponding change either in the
amount of construction to be completed or in the products, materials, equipment,
systems, or installation methods described in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the
Agreement.

2. The cost or credit for each alternate is the net addition to or deduction from the
Contract Sum to incorporate alternates into the Work. No other adjustments are
made to the Contract Sum.

3. PROCEDURES

A. Coordination: Revise or adjust affected adjacent work as necessary to completely
integrate work of the alternate into Project.

1. Include, as part of each alternate, miscellaneous devices, accessory objects, and
similar items incidental to or required for a complete installation, whether or not
indicated as part of alternate.

B. Execute accepted alternates under the same conditions as other Work of the Contract.
C. Schedule: A Part 3 "Schedule of Alternates” Article is included at the end of this
Section. Specification Sections referenced in schedule contain requirements for
materials necessary to achieve the work described under each alternate.
4. SCHEDULE OF ALTERNATES
1. Alternate No. 1: Toilet Rooms #122 & 124, #173 & #174, #251 & #253, #368 & #369.

a. Base Bid: Demo and replacement of ceramic flooring & wall base, countertops &

lavatory sinks as indicated on Demolition Plans A001, A002, AOQ3. Interior sheets

1101, 1102 & 1103, and Plumbing Sheets P100, P101 & P102.

b.  Alternate: Existing flooring, countertops & lavatory sinks to remain.

ALTERNATES 012300 - 1
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2. Alternate No. 2: KDPS Corridor Carpet
a. Base Bid: Demo and replacement of existing carpet in Corridor 221, Corridor 266
ﬁ(\)/;stibule #267 and associated wall base as indicated on Drawings A002 &
b. Alternate: Existing flooring & wall base to remain.
3.  Alternate No. 3: Town Square #127 Ceiling Tile
a. Base Bid: Ceiling Tile AC-1 & AC-2 as indicated on Drawing A107.
b.  Alternate: Substitute ACT-7.
4.  Alternate No. 4: Connect Room #137 Ceiling Tile
a. Base Bid: Ceiling Tile ACT-8 as indicated on Drawing A107.
b.  Alternate: Substitute ACT-7.
5.  Alternate No. 5: Covered Bike Shelter

a. Base Bid: Provide covered bike shelter & screening on west end of site as
shown on Drawing AS01, and structural drawings S101 & S104.

b.  Alternate: Provide concrete pad and bike racks only, no covered shelter.
6. Alternate No. 6: Natural Gas Grille Hookup

a. Base Bid: Provide Natural gas hookup & emergency shutoff from building to
exterior for gas grille at KDPS patio (@ Column line 12A) as indicated on
Drawing P101.

b.  Alternate: Extend natural gas to new gas range in Kitchen #197, no extension to
exterior, no exterior hookup point or associated emergency shutoff.

7. Alternate No. 7: Installation of Operable Partition

a. Base Bid: Install 54 STC rated manual operable partition & track, as well as
associated support posts/beams, wing walls, bulkheads, blocking & acoustically
separated assemblies as indicated on Drawings A102, 8/A104 & 9/A104, A109,
1/A114 & Structural drawing S104, as well as Specifications Section 10 2239
FOLDING PANEL PARTITIONS.

b. Alternate: Install Structural support posts & beams for future operable partition
per Structural drawing S104 and wing walls per Drawing A201 & 8/A104. Provide
ACT-1 ceiling in place of new gyp. Bd. bulkheads.
8. Alternate No. 8: Exterior Window Type ‘X1’, ‘X4’, ‘X13’ and ‘E’.
a. Base Bid: New or expanded exterior wall openings & new windows ‘X1’ in Comm

Dev Room #114, ‘X4’ in Stair S-2, ‘X13’ in Town Square Room #127, and Type ‘E’
in Rooms #192, #258, and #260, plus associated demolition, construction &

ALTERNATES 012300 - 2
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structural support as indicated in Demolition Plans A001, A002 & A003, Floor
Plans A100, A101 & A102, Wall Section Details 2/A301, 3/A302, 1/A302 & 4/
A301, & Structural drawing S102, S103 & S104.

Alternate: Existing window to remain in these locations, no new or expanded
openings.

9.  Alternate No. 9: Replace Existing Doors

a.

Base Bid: Existing wood doors to remain designated with finish ‘DF-1"in Door
Schedule on A401 shall be resurfaced with 3M Di-Noc Vinyl Film - see Finish
schedule on 1401.

Alternate: Replace all existing doors designated to receive finish ‘DF-1’ with new
solid core wood doors in finish ‘DF-2.'

10. Alternate No. 10: Solid Core Wood Door Finish

a.

Base Bid: All new solid core wood doors to have wood veneer finish, as
indicated on Drawings A401 and Specifications Section 08 1416 FLUSH WOOD
DOORS. See Door finishes on Finish Schedule 1401.

Alternate: All new solid core wood doors shall have PLAM finish.

END OF SECTION 012300

ALTERNATES 012300 - 3
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

Testing and inspection 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. Specific quality-assurance and quality-control requirements for individual work
results are specified in their respective Specification Sections. Requirements in
individual Sections may also cover production of standard products.

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

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

Related Requirements:

1. Section 012100 "Allowances" for testing and inspection allowances.

DEFINITIONS

Experienced: When used with an entity or individual, "experienced," unless otherwise
further described, means having successfully completed a minimum of five previous
projects similar in nature, size, and extent to this Project; being familiar with special
requirements indicated; and having complied with requirements of authorities having
jurisdiction.

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

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, assembly, and similar operations.

1. Use of trade-specific terminology in referring to a Work result does not require
that certain construction activities specified apply exclusively to specific trade(s).

Mockups: Physical assemblies of portions of the Work constructed to establish the
standard by which the Work will be judged. Mockups are not Samples.

QUALITY REQUIREMENTS 014000 - 1
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1. Mockups are used for one or more of the following:

Verify selections made under Sample submittals.

Demonstrate aesthetic effects.

Demonstrate the qualities of products and workmanship.

Demonstrate successful installation of interfaces between components and
systems.

e. Perform preconstruction testing to determine system performance.

apow

2. Product Mockups: Mockups that may include multiple products, materials, or
systems specified in a single Section.

3. In-Place Mockups: Mockups constructed on-site in their actual final location as
part of permanent construction.

Preconstruction Testing: Tests and inspections performed specifically for Project
before products and materials are incorporated into the Work, to verify performance or
compliance with specified criteria. Unless otherwise indicated, copies of reports of tests
or inspections performed for other than the Project do not meet this definition.

Product Tests: Tests and inspections that are performed by a nationally recognized
testing laboratory (NRTL) in accordance with 29 CFR 1910.7, by a testing agency
accredited in accordance with NIST's National Voluntary Laboratory Accreditation
Program (NVLAP), or by a testing agency qualified to conduct product testing and
acceptable to authorities having jurisdiction, to establish product performance and
compliance with specified requirements.

Source Quality-Control Tests and Inspections: Tests and inspections that are
performed at the source (e.g., plant, mill, factory, or shop).

Testing Agency: An entity engaged to perform specific tests, inspections, or both. The
term "testing laboratory" has the same meaning as the term "testing agency."

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.

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. Contractor's quality-
control services do not include contract administration activities performed by Architect.

DELEGATED DESIGN SERVICES

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.

QUALITY REQUIREMENTS 014000 - 2
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Delegated Design Services Statement: Submit 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, indicating that the
products and systems are in compliance with performance and design criteria
indicated. Include list of codes, loads, and other factors used in performing these
services.

CONFLICTING REQUIREMENTS

Conflicting Standards and Other Requirements: If compliance with two or more
standards or requirements is specified and the standards or requirements establish
different or conflicting requirements for minimum quantities or quality levels, inform the
Architect regarding the conflict and obtain clarification prior to proceeding with the
Work. Refer conflicting requirements that are different, but apparently equal, to
Architect for clarification before proceeding.

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is
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.

ACTION SUBMITTALS

Mockup Shop Drawings:

1. Include plans, sections, elevations, and details, indicating materials and size of
mockup construction.

2. Indicate manufacturer and model number of individual components.

3 Provide axonometric drawings for conditions difficult to illustrate in two
dimensions.

INFORMATIONAL SUBMITTALS

Contractor's Quality-Control Plan: For quality-assurance and quality-control activities
and responsibilities.

Qualification Data: For Contractor's quality-control personnel.

Contractor's Statement of Responsibility: When required by authorities having
jurisdiction, submit copy of written statement of responsibility submitted to authorities
having jurisdiction before starting work on the following systems:

1. Seismic-force-resisting system, designated seismic system, or component listed
in the Statement of Special Inspections.

2. Primary wind-force-resisting system or a wind-resisting component listed in the
Statement of Special Inspections.

QUALITY REQUIREMENTS 014000 - 3
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D. Testing Agency Qualifications: 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.

E. Schedule of Tests and Inspections: Prepare in tabular form and include the following:

Specification Section number and title.

Entity responsible for performing tests and inspections.
Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.
Requirements for obtaining samples.

Unique characteristics of each quality-control service.

©CoOoNOOARWN =~

F. Reports: Prepare and submit certified written reports and documents as specified.

G. Permits, Licenses, and Certificates: For Owner's record, 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.

1.7 CONTRACTOR'S QUALITY-CONTROL PLAN

A.  Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice of
Award, and not less than five days prior to preconstruction conference. Submit in
format acceptable to Architect. Identify personnel, procedures, controls, instructions,
tests, records, and forms to be used to carry out Contractor's quality-assurance and
quality-control responsibilities and to coordinate Owner's quality-assurance and quality-
control activities. Coordinate with Contractor's Construction Schedule.

B.  Quality-Control Personnel Qualifications: Engage qualified personnel trained and
experienced in managing and executing quality-assurance and quality-control
procedures similar in nature and extent to those required for Project.

1. Project quality-control manager may also serve as Project superintendent.
C.  Submittal Procedure: Describe procedures for ensuring compliance with requirements
through review and management of submittal process. Indicate qualifications of

personnel responsible for submittal review.

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of
Work requiring testing or inspection, including the following:

1. Contractor-performed tests and inspections, including subcontractor-performed

tests and inspections. Include required tests and inspections and Contractor-
elected tests and inspections. Distinguish source quality-control tests and

QUALITY REQUIREMENTS 014000 - 4
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inspections from field quality-control tests and inspections.

2. Special inspections required by authorities having jurisdiction and indicated on
the Statement of Special Inspections.

3. Owner-performed tests and inspections indicated in the Contract Documents,
including tests and inspections indicated to be performed by Commissioning
Authority.

Continuous Inspection of Workmanship: Describe process for continuous inspection
during construction to identify and correct deficiencies in workmanship in addition to
testing and inspection specified. Indicate types of corrective actions to be required to
bring the Work into compliance with standards of workmanship established by Contract
requirements and approved mockups.

Monitoring and Documentation: Maintain testing and inspection reports, including log of
approved and rejected results. Include Work Architect has indicated as nonconforming
or defective. Indicate corrective actions taken to bring nonconforming Work into
compliance with requirements. Comply with requirements of authorities having
jurisdiction.

REPORTS AND DOCUMENTS

Test and Inspection Reports: Prepare and submit certified written reports specified in
other Sections. Include the following:

Date of issue.

Project title and number.

Name, address, telephone number, and email address 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 inspection.

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.

SOCOoONOOORrWON =~

Manufacturer's Technical Representative's Field Reports: Prepare written information
documenting manufacturer's technical representative's tests and inspections specified
in other Sections. Include the following:

1. Name, address, telephone number, and email address of technical
representative making report.

2. Statement on condition of substrates and their acceptability for installation of
product.

3. Statement that products at Project site comply with requirements.

QUALITY REQUIREMENTS 014000 - 5
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4, Summary of installation procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

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

6. Statement of whether conditions, products, and installation will affect warranty.

7 Other required items indicated in individual Specification Sections.

Factory-Authorized Service Representative's Reports: Prepare written information
documenting manufacturer's factory-authorized service representative's tests and
inspections specified in other Sections. Include the following:

1. Name, address, telephone number, and email address of factory-authorized
service representative making report.

2. Statement that equipment complies with requirements.

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

4. Statement of whether conditions, products, and installation will affect warranty.

5. Other required items indicated in individual Specification Sections.

QUALITY ASSURANCE

Qualifications paragraphs in this article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements.

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. As
applicable, procure products from manufacturers able to meet qualification
requirements, warranty requirements, and technical or factory-authorized service
representative requirements.

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.

Installer Qualifications: A firm or individual experienced in installing, erecting, applying,
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.

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 is similar in
material, design, and extent to those indicated for this Project.

Specialists: Certain Specification Sections require that specific construction activities
be performed by entities who are recognized experts in those operations. Specialists
will satisfy qualification requirements indicated and engage in the activities indicated.
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1. Requirements of authorities having jurisdiction supersede requirements for
specialists.

G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent
agency with the experience and capability to conduct testing and inspection indicated,
as documented in accordance with ASTM E329, and with additional qualifications
specified in individual Sections; and, where required by authorities having jurisdiction,
that is acceptable to authorities.

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

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

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction
testing for compliance with specified requirements for performance and test methods,
comply with the following:

1. Contractor's Responsibilities:

a. Provide test specimens representative of proposed products and
construction.

b. Submit specimens in a timely manner with sufficient time for testing and
analyzing results to prevent delaying the Work.

C. Provide sizes and configurations of test assemblies, mockups, and
laboratory mockups to adequately demonstrate capability of products to
comply with performance requirements.

d. Build site-assembled test assemblies and mockups, using installers who
will perform same tasks for Project.

e.  When testing is complete, remove test specimens and test assemblies, and
mockups; do not reuse products on Project.

2.  Testing Agency Responsibilities: Submit a certified written report of each test,
inspection, and similar quality-assurance service to Architect and Commissioning
Authority , through Construction Manager, with copy to Contractor. Interpret tests
and inspections, and state in each report whether tested and inspected Work
complies with or deviates from the Contract Documents.

K. 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 of size indicated.

2. Build mockups in location indicated or, if not indicated, as directed by Architect or
Construction Manager.
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Notify Architect and Construction Manager seven days in advance of dates and
times when mockups will be constructed.

Employ supervisory personnel who will oversee mockup construction. Employ
workers who will be employed to perform same tasks during the construction at
Project.

Demonstrate the proposed range of aesthetic effects and workmanship.

Obtain Architect's and Construction Manager's approval of mockups before
starting corresponding Work, fabrication, or construction.

a. Allow seven days for initial review and each re-review of each mockup.

Promptly correct unsatisfactory conditions noted by Architect's preliminary
review, to the satisfaction of the Architect, before completion of final mockup.
Approval of mockups by the Architect does not constitute approval of deviations
from the Contract Documents contained in mockups unless Architect specifically
approves such deviations in writing.

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

Demolish and remove mockups when directed unless otherwise indicated.

1.10 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 inspection
they are engaged to perform.

Payment for these services will be made from testing and inspection allowances
specified in Section 012100 "Allowances," as authorized by Change Orders.
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. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities, whether
specified or not, to verify and document that the Work complies with requirements.

1.

Unless otherwise indicated, provide quality-control services specified and those
required by authorities having jurisdiction. Perform quality-control services
required of Contractor by authorities having jurisdiction, whether specified or not.
Engage a qualified testing agency to perform quality-control services.

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

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

Where quality-control services are indicated as Contractor's responsibility, submit
a certified written report, in duplicate, of each quality-control service.
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5. Testing and inspection requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

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

C. 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.

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

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

2. Determine the locations 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 duties of Contractor.

E. 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 Section 013300
"Submittal Procedures."

F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's
technical representative to observe and inspect the Work. Manufacturer's technical
representative's services include participation in preinstallation conferences,
examination of substrates and conditions, verification of materials, observation of
Installer activities, inspection of completed portions of the Work, and submittal of
written reports.

G. Contractor's Associated Requirements and Services: Cooperate with agencies and
representatives 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.

3 Adequate quantities of representative samples of materials that require testing
and inspection. Assist agency in obtaining samples.

4. Facilities for storage and field curing of test samples.
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5. Delivery of samples to testing agencies.

6. 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 inspection equipment at
Project site.

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

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and
similar quality-control services required by the Contract Documents as a component of
Contractor's quality-control plan. Coordinate and submit concurrently with Contractor's
Construction Schedule. Update and submit with each Application for Payment.

1. Schedule Contents: Include tests, inspections, and quality-control services,
including Contractor- and Owner-retained services, commissioning activities, and
other Project-required services paid for by other entities.

2. Distribution: Distribute schedule to Owner, Architect, Commissioning Authority,
testing agencies, and each party involved in performance of portions of the Work
where tests and inspections are required.

SPECIAL TESTS AND INSPECTIONS

Special Tests and Inspections: Owner will engage a qualified testing agency special
inspector to conduct special tests and inspections required by authorities having
jurisdiction as the responsibility of Owner, as indicated in the Statement of Special
Inspections attached to this Section, and as follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control
procedures, and reviewing the completeness and adequacy of those procedures
to perform the Work.

2. Notifying Architect, Commissioning Authority, , Construction Manager, and
Contractor promptly of irregularities and deficiencies observed in the Work during
performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-
control service to Architect and Commissioning Authority , through Construction
Manager, with copy to Contractor and to authorities having jurisdiction.

4. Submitting a final report of special tests and inspections at Substantial
Completion, which includes a list of unresolved deficiencies.

5. Interpreting tests and inspections, and stating in each report whether tested and
inspected Work complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected Work.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the

following:

1. Date test or inspection was conducted.

2. Description of the Work tested or inspected.

3. Date test or inspection results were transmitted to Architect.

4, Identification of testing agency or special inspector conducting test or inspection.

B.  Maintain log at Project site. Post changes and revisions as they occur. Provide access
to test and inspection log for Architect's, Commissioning Authority's, and Construction
Manager's and authorities' having jurisdiction reference during normal working hours.

1. Submit log at Project closeout as part of Project Record Documents.

3.2 REPAIR AND PROTECTION

A.  General: On completion of testing, inspection, sample-taking, and similar services,
repair damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore
patched areas and extend restoration into adjoining areas with durable seams
that are as invisible as possible. Comply with the Contract Document
requirements for cutting and patching in Section 017300 "Execution.”

B.  Protect construction exposed by or for quality-control service activities.
C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 014000
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SECTION 024119 - SELECTIVE DEMOLITION
PART 1 - GENERAL

1.1 SUMMARY
A. The Work of this Section Includes:

1. Demolition and removal of selected portions of exterior or interior of building or
structure and site elements.

2. Removal and salvage of existing items for delivery to Owner and removal of
existing items for reinstallation.

B. Related Requirements:

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-
occupancy requirements, and phasing requirements.

2. Section 017300 "Execution" for cutting and patching procedures.

3 Section 013516 "Alteration Project Procedures" for general protection and work
procedures for alteration projects.

4, Section 311000 "Site Clearing" for site clearing and removal of above- and
below-grade improvements not part of selective demolition.

5.  Section 330500 "Common Work Results for Utilities" for removal of site utility
systems piping, equipment, and components.

1.2 DEFINITIONS

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

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent
damage, and deliver to Owner as indicated.

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

D. Existing to Remain: Existing items of construction that are not to be removed.

1.3 MATERIALS OWNERSHIP
A. Unless otherwise indicated, demolition waste becomes property of Contractor.
B. Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, and other items

of interest or value to Owner that may be uncovered during demolition remain the
property of Owner.
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1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
COORDINATION

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

PREINSTALLATION MEETINGS
Predemolition Conference: Conduct conference at Project site.

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

: Review structural load limitations of existing structure.
3. Review and finalize selective demolition schedule and verify availability of
demolition personnel, equipment, and facilities needed to make progress and
avoid delays.
Review requirements of work performed by other trades that rely on substrates
exposed by selective demolition operations.
Review areas where existing construction is to remain and requires protection.
Review and finalize protection requirements.
Review procedures for noise control and dust control.
Review storage, protection, and accounting for items to be removed for salvage
or reinstallation.

s

® N O

INFORMATIONAL SUBMITTALS

Qualification Statements: For refrigerant recovery technician.
Engineering Survey: Submit engineering survey of condition of building.
Survey of Existing Conditions: Submit survey.

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

Schedule of Selective Demolition Activities: Indicate the following:

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

2. Temporary interruption of utility services. Indicate how long utility services will be
interrupted.

3. Coordination for shutoff, capping, and continuation of utility services.

4. Use of elevator and stairs.

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

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

1.7 CLOSEOUT SUBMITTALS

A. Inventory: Submit a list of items that have been removed and salvaged.
1.8 QUALITY ASSURANCE
1.9 FIELD CONDITIONS

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

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

1. Before selective demolition, Owner will remove the following items:
a. Owner to remove furniture to keep, but not to be used in new space.

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

D. Hazardous Materials:
1. It is not expected that hazardous materials will be encountered in the Work.
a. Hazardous materials will be removed by Owner before start of the Work.
b. If materials suspected of containing hazardous materials are encountered,
do not disturb; immediately notify Architect and Owner. Hazardous

materials will be removed by Owner under a separate contract.

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

1.10 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during selective demolition, by methods and with materials and using
approved contractors so as not to void existing warranties. Notify warrantor before
proceeding. Existing warranties include the following:

1. Review with Owner.
B. Notify warrantor on completion of selective demolition, and obtain documentation

verifying that existing system has been inspected and warranty remains in effect.
Submit documentation at Project closeout.
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PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

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

Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.
Sustainable Design Requirements for Building Reuse:

1. Maintain the existing building structure, envelope, and interior nonstructural
elements of an abandoned or blighted building. Do not demolish such existing
construction beyond indicated limits.

2. Maintain the existing building structural systems where indicated to remain. Do
not demolish such existing construction beyond indicated limits.

3. Maintain the existing interior ceilings, interior partitions, and/or demountable walls
where indicated to remain. Do not demolish such existing construction beyond
indicated limits.

PART 3 - EXECUTION

3.1

EXAMINATION

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

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

Notify structural engineer of any condition that is thought to be structurally deficient
prior to removal for their review. .

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

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

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

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

1. Inventory and record the condition of items to be removed for salvage or
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reinstallation. Photograph or video conditions that might be misconstrued as
damage caused by removal.

2. Photograph or video existing conditions of adjoining construction including finish
surfaces, that might be misconstrued as damage caused by selective demolition
operations or removal of items for salvage or reinstallation.

PREPARATION

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

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

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

1. Provide protection to ensure safe passage of people around selective demolition
area and to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective
demolition of existing construction on exterior surfaces and new construction, to
prevent water leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or
that are exposed during selective demolition operations.

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

5. Comply with requirements for temporary enclosures, dust control, heating, and
cooling specified in Section 015000 "Temporary Facilities and Controls."

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

Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
in accordance with 40 CFR 82 and regulations of authorities having jurisdiction.
UTILITY SERVICES AND BUILDING SYSTEMS

Existing Services/Systems to Remain: Maintain utilities and building systems and
equipment to remain and protect against damage during selective demolition
operations.

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

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

1. Owner will arrange to shut off indicated utilities when requested by Contractor.

2. Arrange to shut off utilities with utility companies.

3 If disconnection of utilities and building systems will affect adjacent occupied
parts of the building, provide temporary services/systems that bypass area of
selective demolition and that maintain continuity of services/systems to those
parts of the building.

4. Demolish and remove existing building systems, equipment, and components
indicated on Drawings to be removed.

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

b. Ducts to Be Removed: Remove portion of ducts indicated to be removed
and plug remaining ducts with same or compatible ductwork material.

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

5.  Abandon existing building systems, equipment, and components indicated on
Drawings to be abandoned in place.

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

b. Ducts to Be Abandoned in Place: Cap or plug ducts with same or
compatible ductwork material and leave in place.

6. Remove and reinstall/salvage existing building systems, equipment, and
components indicated on drawings to be removed and reinstalled or removed
and salvaged:

a. Equipment to Be Removed and Reinstalled: Disconnect and cap services
and remove, clean, and store equipment and components; when
appropriate, reinstall, reconnect, and make equipment operational.

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

3.4 SALVAGE/REINSTALL
A. Removed and Salvaged ltems:

1. Clean salvaged items.
Pack or crate items after cleaning. Identify contents of containers with label
indicating elements, date of removal, quantity, and location where removed.

3. Store items in a secure area until delivery to Owner.

4, Transport items to Owner's storage area designated by Owner.

5. Protect items from damage during transport and storage.

B. Removed and Reinstalled ltems:

1. Clean and repair items to functional condition adequate for intended reuse.
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Pack or crate items after cleaning and repairing. Identify contents of containers.
Protect items from damage during transport and storage.

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

SELECTIVE DEMOLITION, GENERAL

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

1.

o o

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

Neatly cut openings and holes plumb, square, and true to dimensions required.
Use cutting methods least likely to damage construction to remain or adjoining
construction. Use hand tools or small power tools designed for sawing or
grinding, not hammering and chopping. Temporarily cover openings to remain.
Cut or drill from the exposed or finished side into concealed surfaces to avoid
marring existing finished surfaces.

Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents
of hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations.

Maintain adequate ventilation when using cutting torches.

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

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

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

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

1.

Do not close or obstruct streets, walks, walkways, or other adjacent occupied or
used facilities without permission from Owner and authorities having jurisdiction.
Provide alternate routes around closed or obstructed trafficways if required by
authorities having jurisdiction.

Use water mist and other suitable methods to limit spread of dust and dirt.
Comply with governing environmental-protection regulations. Do not use water
when it may damage adjacent construction or create hazardous or objectionable
conditions, such as ice, flooding, and pollution.

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

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
A. Concrete:

1. Demolish in small sections. Using power-driven saw, cut concrete to a depth of at
least 3/4 inch at junctures with construction to remain. Dislodge concrete from
reinforcement at perimeter of areas being demolished, cut reinforcement, and
then remove remainder of concrete. Neatly trim openings to dimensions
indicated.

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

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

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

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

3.7 DISPOSAL OF DEMOLISHED MATERIALS

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

1. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.

3. Remove debris from elevated portions of building by chute, hoist, or other device
that will convey debris to grade level in a controlled descent.

4, Comply with requirements specified in Section 017419 "Construction Waste
Management and Disposal."

B.  Burning: Do not burn demolished materials.

3.8 CLEANING
A.  Clean adjacent structures and improvements of dust, dirt, and debris caused by

selective demolition operations. Return adjacent areas to condition existing before
selective demolition operations began.
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END OF SECTION 024119
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES

1.GENERAL

1. RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

2. SUMMARY

A.  Section Includes:
Form-facing material for cast-in-place concrete.
Form liners.

Insulating concrete forms.
Shoring, bracing, and anchoring.

el

B.  Related Requirements:

1. Section 321313 "Concrete Paving" for formwork related to concrete pavement and walks.
2. Section 321316 "Decorative Concrete Paving" for formwork related to decorative
concrete pavement and walks.

3. DEFINITIONS

A.  Form-Facing Material: Temporary structure or mold for the support of concrete while the
concrete is setting and gaining sufficient strength to be self-supporting.

B.  Formwork: The total system of support of freshly placed concrete, including the mold or
sheathing that contacts the concrete, as well as supporting members, hardware, and necessary
bracing.

4. PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Review the following:

a. Special inspection and testing and inspecting agency procedures for field quality
control.

Construction, movement, contraction, and isolation joints

Forms and form-removal limitations.

Shoring and reshoring procedures.

Anchor rod and anchorage device installation tolerances.

oo o
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5. ACTION SUBMITTALS
A.  Product Data: For each of the following:

Exposed surface form-facing material.
Concealed surface form-facing material.
Forms for cylindrical columns.
Pan-type forms.

Void forms.

Form liners.

Insulating concrete forms.

Form ties.

Waterstops.

0. Form-release agent.

e e B Al

B.  Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer
responsible for their preparation, detailing fabrication, assembly, and support of forms.

1. For exposed vertical concrete walls, indicate dimensions and form tie locations.
2. Indicate dimension and locations of construction and movement joints required to
construct the structure in accordance with ACI 301.

a. Location of construction joints is subject to approval of the Architect.

3. Indicate location of waterstops.

4. Indicate form liner layout and form line termination details.

5. Indicate proposed schedule and sequence of stripping of forms, shoring removal, and
reshoring installation and removal.

6. Indicate layout of insulating concrete forms, dimensions, course heights, form types, and
details.

C.  Samples:
1. For waterstops.
2. For Form Liners: 12-inch by 12-inch sample, indicating texture.
6. INFORMATIONAL SUBMITTALS

A.  Qualification Data: For testing and inspection agency.

B.  Research Reports: For insulating concrete forms indicating compliance with International Code
Council Acceptance Criteria AC353.

C.  Field quality-control reports.
D.  Certified letter stating that they have done a survey of existing conditions.

E. Minutes of preinstallation conference.
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7. QUALITY ASSURANCE

A.  Testing and Inspection Agency Qualifications: An independent agency, acceptable to authorities
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing
indicated.

B.  Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture, tolerances, and
standard of workmanship.

1. Build panel approximately 100 sq. ft. in the location indicated or, if not indicated, as
directed by Architect.
2. Subject to compliance with requirements, approved mockups may become part of the
completed Work.
8. DELIVERY, STORAGE, AND HANDLING
A.  Form Liners: Store form liners under cover to protect from sunlight.
B.  Insulating Concrete Forms: Store forms off ground and under cover to protect from moisture,
sunlight, dirt, oil, and other contaminants.

2.PRODUCTS

1. PERFORMANCE REQUIREMENTS

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and
reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and
construction loads that might be applied, until structure can support such loads, so that resulting
concrete conforms to the required shapes, lines, and dimensions.

1. Design wood panel forms in accordance with APA's "Concrete Forming Design/
Construction Guide."
2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center

spacing of supports.
a. For architectural concrete specified in Section 033300 "Architectural Concrete,"
limit deflection of form-facing material, studs, and walers to 0.0025 times their
respective clear spans (L/400).
2. FORM-FACING MATERIALS
A.  As-Cast Surface Form-Facing Material:
1. Provide continuous, true, and smooth concrete surfaces.
2. Furnish in largest practicable sizes to minimize number of joints.
3 Acceptable Materials: As required to comply with Surface Finish designations specified
in Section 033000 "Cast-In-Place Concrete, and as follows:

a. Plywood, metal, or other approved panel materials.
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b. Exterior-grade plywood panels, suitable for concrete forms, complying with
DOC PS 1, and as follows:

1) APA HDO (high-density overlay).

2) APA MDO (medium-density overlay); mill-release agent treated and edge
sealed.

3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.

4) APA Plyform Class I, B-B or better; mill oiled and edge sealed.

B.  Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another
approved material.

1. Provide lumber dressed on at least two edges and one side for tight fit.

C.  Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities without spiral or
vertical seams not exceeding specified formwork surface class.

1. Provide forms with sufficient wall thickness to resist plastic concrete loads without

D. Form Liners:

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Spec Formliners, Inc.

2. Size: 1/2” (13mm) deep sine wave, 1” (25mm) pattern repeat.

3. Face Pattern: 1708 1/2” Sine Wave.

3. RELATED MATERIALS
A. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
B. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
C.  Form-Release Agent: Commercially formulated form-release agent that does not bond with,
stain, or adversely affect concrete surfaces and does not impair subsequent treatments of

concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
2. Form release agent for form liners shall be acceptable to form liner manufacturer.

D.  Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed
concrete surface.

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete
surface.
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3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing
or waterproofing.

3. EXECUTION

1. INSTALLATION OF FORMWORK

A.  Comply with ACI 301.

B. Construct formwork, so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the
Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast
finishes and Section 033300 "Architectural Concrete".

C.  Limit concrete surface irregularities as follows:
1. Surface Finish-1.0: ACI 117 Class D, 1 inch.
2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch.
3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch.

D.  Construct forms tight enough to prevent loss of concrete mortar.

1. Minimize joints.
2. Exposed Concrete: Symmetrically align joints in forms.
E. Construct removable forms for easy removal without hammering or prying against concrete
surfaces.
1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
3. Install keyways, reglets, recesses, and other accessories, for easy removal.
F. Do not use rust-stained, steel, form-facing material.

G.  Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces.

1. Provide and secure units to support screed strips
2. Use strike-off templates or compacting-type screeds.

H.  Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible.

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of
concrete mortar.
2. Locate temporary openings in forms at inconspicuous locations.
L Chamfer exterior corners and edges of permanently exposed concrete.
J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches.
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K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads

required in the Work.
1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Architect prior to forming openings not indicated on
Drawings.
L. Construction and Movement Joints:
1. Construct joints true to line with faces perpendicular to surface plane of concrete.

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

3. Place joints perpendicular to main reinforcement.

4. Locate joints for beams, slabs, joists, and girders in the middle third of spans.
a. Offset joints in girders a minimum distance of twice the beam width from a beam-

girder intersection.

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

6. Space vertical joints in walls as indicated on Drawings.
a. Locate joints beside piers integral with walls, near corners, and in concealed

locations where possible.

M. Provide temporary ports or openings in formwork where required to facilitate cleaning and
inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to
allow flushing water to drain.

2. Close temporary ports and openings with tight-fitting panels, flush with inside face of
form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.
2. INSTALLATION OF EMBEDDED ITEMS

A.  Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.
2. Install anchor rods, accurately located, to elevations required and complying with

tolerances in Section 7.5 of AISC 303.
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3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.

5 Clean embedded items immediately prior to concrete placement.

B.  Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated
on Drawings, according to manufacturer's written instructions, by adhesive bonding,
mechanically fastening, and firmly pressing into place.

1. Install in longest lengths practicable.
2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
3. Protect exposed waterstops during progress of the Work.

3. FORMS

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

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support
weight of concrete in place until concrete has achieved| at least 70 percent of] its 28-day
design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.

B.  Clean and repair surfaces of forms to be reused in the Work.
1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable
for exposed surfaces.
2. Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.

1. Align and secure joints to avoid offsets.
2. Do not use patched forms for exposed concrete surfaces unless approved by Architect.
4. SHORING AND RESHORING INSTALLATION
A.  Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and
reshoring.
1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.
B.  In multistory construction, extend shoring or reshoring over a sufficient number of stories to

distribute loads in such a manner that no floor or member will be excessively loaded or will
induce tensile stress in concrete members without sufficient steel reinforcement.

C.  Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and
provide adequate reshoring to support construction without excessive stress or deflection.
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5. FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector and qualified testing and inspecting
agency to perform field tests and inspections and prepare test reports.

B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

C.  Inspections:

1. Inspect formwork for shape, location, and dimensions of the concrete member being
formed.
2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete

member being formed.

END OF SECTION 031000
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SECTION 032000 - CONCRETE REINFORCING

1.GENERAL

1. RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

2. SUMMARY

A. Section Includes:

1. Steel reinforcement bars.
2. Welded-wire reinforcement.
3. PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

4. ACTION SUBMITTALS

A.  Product Data: For the following:

L. Each type of steel reinforcement.
2. Bar supports.
3. Mechanical splice couplers.

B.  Shop Drawings: Comply with ACI SP-066:

L. Include placing drawings that detail fabrication, bending, and placement.

2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, location of splices, lengths of lap splices, details of
mechanical splice couplers, details of welding splices, tie spacing, hoop spacing, and
supports for concrete reinforcement.

C.  Construction Joint Layout: Indicate proposed construction joints required to build the structure.

L. Location of construction joints is subject to approval of Architect.

5. INFORMATIONAL SUBMITTALS
A.  Welding certificates — To be reviewed and verified by the special inspector

1. Reinforcement to Be Welded: Welding procedure specification in accordance with
AWS D1.4/D1.4M.
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B.  Material Certificates: For each of the following, signed by manufacturers:
1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."
C.  Material Test Reports: For the following, from a qualified testing agency:
1. Steel Reinforcement:
a. For reinforcement to be welded, mill test analysis for chemical composition and
carbon equivalent of the steel in accordance with ASTM A706/A706M.
2. Mechanical splice couplers.
D.  Field quality-control reports.
E.  Minutes of preinstallation conference.
6. QUALITY ASSURANCE
A.  Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.4/
D 1.4M.
2.PRODUCTS
1. STEEL REINFORCEMENT
A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.
B.  Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed.
C.  Headed-Steel Reinforcing Bars: ASTM A970/A970M.
D. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-
drawn steel wire into flat sheets.
E. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet.
2. REINFORCEMENT ACCESSORIES
A.  Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening

reinforcing bars and welded-wire reinforcement in place.

1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with
CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and
as follows:

a. For concrete surfaces exposed to view, where legs of wire bar supports contact
forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or
CRSI Class 2 stainless steel bar supports.
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Mechanical Splice Couplers: ACI 318 Type 1, same material of reinforcing bar being spliced,
tension-compression type.

Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in diameter.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

3. EXECUTION

PREPARATION
Protection of In-Place Conditions:

L. Do not cut or puncture vapor retarder.
2. Repair damage and reseal vapor retarder before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
reduce bond to concrete.

INSTALLATION OF STEEL REINFORCEMENT

Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
Accurately position, support, and secure reinforcement against displacement.

L. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
2. Do not tack weld crossing reinforcing bars.

Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not
less than 1-1/3 times size of large aggregate, whichever is greater.

Provide concrete coverage in accordance with ACI 318.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Splices: Lap splices as indicated on Drawings.

1. Bars indicated to be continuous, and all vertical bars to be lapped not less than 36 bar

diameters at splices, or 24 inches, whichever is greater.
2. Stagger splices in accordance with ACI 318.

3. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions.
4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on
Drawings.

Install welded-wire reinforcement in longest practicable lengths.

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard
Practice."
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a. For reinforcement less than W4.0 or D4.0, continuous support spacing to not

exceed 12 inches.

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for plain
wire and 8 inches for deformed wire.

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.
4. Lace overlaps with wire.
3. JOINTS

A.  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.

2. Continue reinforcement across construction joints unless otherwise indicated.

3. Do not continue reinforcement through sides of strip placements of floors and slabs.
4. INSTALLATION TOLERANCES

A.  Comply with ACI 117.

5. FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector and qualified testing and inspecting
agency to perform field tests and inspections and prepare test reports.

B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

C.  Inspections:

L. Steel-reinforcement placement.
2. Steel-reinforcement mechanical splice couplers.
3. Steel-reinforcement welding.

END OF SECTION 032000

CONCRETE REINFORCING 032000 - 4



Intersect Studio, LLC Kalamazoo Crosstown

23046

Parkway Facility
Kalamazoo, Michigan

SECTION 033000 - CAST-IN-PLACE CONCRETE

1.GENERAL
1. RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

SUMMARY

Section Includes:

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

Related Requirements:

1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form
liners, insulating concrete forms, and waterstops.

2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire
reinforcement.

3. Section 033300 "Architectural Concrete" for general building applications of specially
finished formed concrete.

4. Section 033543 "Polished Concrete Finishing" for concrete floors scheduled to receive a
polished concrete finish.

5. Section 035300 "Concrete Topping" for emery- and iron-aggregate concrete floor
toppings.

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

7. Section 321313 "Concrete Paving" for concrete pavement and walks.

8. Section 321316 "Decorative Concrete Paving" for decorative concrete pavement and
walks.

DEFINITIONS

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

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

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.
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Require representatives of each entity directly concerned with cast-in-place concrete to
attend, including the following:

Contractor's superintendent.

Independent testing agency responsible for concrete design mixtures.
Ready-mix concrete manufacturer.

Concrete Subcontractor.

Special concrete finish Subcontractor.

ope o

Review the following:

o

Special inspection and testing and inspecting agency procedures for field quality
control.

Construction joints, control joints, isolation joints, and joint-filler strips.
Semirigid joint fillers.

Vapor-retarder installation.

Anchor rod and anchorage device installation tolerances.

Cold and hot weather concreting procedures.

Concrete finishes and finishing.

Curing procedures.

Forms and form-removal limitations.

Shoring and reshoring procedures.

Methods for achieving specified floor and slab flatness and levelness.
Floor and slab flatness and levelness measurements.

Concrete repair procedures.

Concrete protection.

Initial curing and field curing of field test cylinders (ASTM C31/C31M.)
Protection of field cured field test cylinders.

TeBECATER MO A0S

5. ACTION SUBMITTALS

A.  Product Data: For each of the following.

PN RO =

9

10.
I1.
12.
13.

Portland cement.

Fly ash.

Slag cement.

Blended hydraulic cement.

Silica fume.

Performance-based hydraulic cement
Aggregates.

Admixtures:

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

Color pigments.

Fiber reinforcement.
Vapor retarders.

Floor and slab treatments.
Liquid floor treatments.
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14.  Curing materials.

a. Include documentation from color pigment manufacturer, indicating that proposed
methods of curing are recommended by color pigment manufacturer.

15.  Joint fillers.
16.  Repair materials.

B.  Design Mixtures: For each concrete mixture, include the following:
1. Mixture identification.
2. Minimum 28-day compressive strength.
3. Maximum w/cm.
4. Calculated equilibrium unit weight, for lightweight concrete.
5. Slump limit.
6. Air content.
7. Nominal maximum aggregate size.
8. Steel-fiber reinforcement content.
9. Synthetic micro-fiber content.
10. Indicate amounts of mixing water to be withheld for later addition at Project site if

permitted.

11.  Include manufacturer's certification that permeability-reducing admixture is compatible
with mix design.

12.  Include certification that dosage rate for permeability-reducing admixture matches
dosage rate used in performance compliance test.

13.  Submit alternate design mixtures when characteristics of materials, Project conditions,
weather, test results, or other circumstances warrant adjustments.

C.  Shop Drawings:

1. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

a. Location of construction joints is subject to approval of the Architect.

D. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete
Mixtures" Article, including the following:

1. Concrete Class designation.
2. Location within Project.
3. Exposure Class designation.
4. Formed Surface Finish designation and final finish.
5. Final finish for floors.
6. Curing process.
7. Floor treatment if any.
6. INFORMATIONAL SUBMITTALS

A.  Qualification Data: For the following:

1. Installer: Include copies of applicable ACI certificates.
2. Ready-mixed concrete manufacturer.
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3. Testing agency: Include copies of applicable ACI certificates.
B.  Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.
Admixtures.

Fiber reinforcement.
Curing compounds.
Floor and slab treatments.
Bonding agents.
Adhesives.

Vapor retarders.

. Semirigid joint filler.

0. Joint-filler strips.

1. Repair materials.

SISO NN kW=

C.  Material Test Reports: For the following, from a qualified testing agency:

Portland cement.

Fly ash.

Slag cement.

Blended hydraulic cement.

Silica fume.

Performance-based hydraulic cement.
Aggregates.

Admixtures:

PN RO =

a. Permeability-Reducing Admixture: Include independent test reports, indicating
compliance with specified requirements, including dosage rate used in test.

D.  Floor surface flatness and levelness measurements report, indicating compliance with specified
tolerances.

E. Certified letter stating that they have done a survey of existing conditions.
F. Research Reports:

1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198.
2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380.

G.  Preconstruction Test Reports: For each mix design.
H.  Field quality-control reports.

L Minutes of preinstallation conference.

7. QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an
ACl-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI
Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork Technician with
experience installing and finishing concrete, incorporating permeability-reducing admixtures.
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B.  Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for
production facilities and equipment.

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

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

8. PRECONSTRUCTION TESTING

A.  Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on each concrete mixture.

1. Include the following information in each test report:
a. Admixture dosage rates.
b. Slump.
c. Air content.
d. Seven-day compressive strength.
e. 28-day compressive strength.
f. Permeability.
9. DELIVERY, STORAGE, AND HANDLING

A.  Comply with ASTM C94/C94M and ACI 301.

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

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

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

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

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

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

chemical accelerators unless otherwise specified and approved in mixture designs.
B.  Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:
1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.
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I1. WARRANTY

A.  Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor retarder/
termite barrier material and accessories for sheet vapor retarder/ termite barrier and accessories
that do not comply with requirements or that fail to resist penetration by termites within
specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

2.PRODUCTS
1. CONCRETE, GENERAL
A.  ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:
1. ACI 301.
2. CONCRETE MATERIALS

A. Source Limitations:

1. Obtain each type or class of cementitious material of the same brand from the same
manufacturer's plant.
2. Obtain aggregate from single source.
3. Obtain each type of admixture from single source from single manufacturer.
B.  Cementitious Materials:
1. Portland Cement: ASTM C150/C150M, or
2. Blended Cement: ASTM C595
3. Fly Ash: ASTM C618, Class C or F.
4. Slag Cement: ASTM C989/C989M, Grade 100 or 120.
5. Silica Fume: ASTM C1240 amorphous silica.

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

1. Alkali-Silica Reaction: Comply with one of the following:

a.

b.

Expansion Result of Aggregate: Not more than 0.04 percent at one-year when
tested in accordance with ASTM C1293.

Expansion Results of Aggregate and Cementitious Materials in Combination: Not
more than 0.10 percent at an age of 16 days when tested in accordance with
ASTM C1567.

Alkali Content in Concrete: Not more than 4 1b./cu. yd. for moderately reactive
aggregate or 3 Ib./cu. yd. for highly reactive aggregate, when tested in accordance
with ASTM C1293 and categorized in accordance with ASTM C1778, based on
alkali content being calculated in accordance with ACI 301.
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2. Maximum Coarse-Aggregate Size: as indicated.
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D. Lightweight Aggregate: ASTM C330/C330M, as indicated.
E. Air-Entraining Admixture: ASTM C260/C260M.

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

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

Retarding Admixture: ASTM C494/C494M, Type B.

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

High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type 11

N h L=

G. Water and Water Used to Make Ice: ASTM (C94/C94M, potable or complying with
ASTM C1602/C1602M, including all limits listed in Table 2 and the requirements of paragraph
5.4

3. FIBER REINFORCEMENT

A.  Synthetic Fibrillated Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and
designed for use in concrete, complying with ASTM C1116/C1116M, Type III, 1/2 to 1-1/2
inches long.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ABC Polymer Industries, LLC.
b. BASF Corporation.
c. Euclid Chemical Company (The); an RPM company.
d. GCP Applied Technologies Inc.
e. Propex Operating Company, LLC.
f. Sika Corporation.

B.  Synthetic Macro-Fiber: Synthetic macro-fibers engineered and designed for use in
concrete, complying with ASTM C1116/C1116M, Type 111, 1 to 2-1/4 inches long.

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

ABC Polymer Industries. LL.C.

Euclid Chemical Company (The); an RPM company.
GCP Applied Technologies Inc.

Propex Operating Company. LL.C.

Sika Corporation.

oap T
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4. VAPOR BARRIER/RETARDERS

A.  Sheet Vapor Barrier: ASTM E 1745, Class A, except with maximum perm rating of 0.01 or
lower. Include manufacturer's recommended adhesive or pressure-sensitive tape.

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

a. Barrier-Bac; Inteplast Group, L.td.; Seam Tape and VB-350.
b. Fortifiber Building Systems Group; Moistop Ultra 15.
c. Raven Industries, Inc; VaporBlock VB15.
d. Stego Industries, LLC; Stego Wrap Vapor Barrier (15-Mil).
e. W.R. Meadows, Inc; Perminator 15 mil.

5. CURING MATERIALS

A.  Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

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

BASF Corporation; MasterKure ER 50.

ChemMasters, Inc; Spray-Film.

Dayton Superior; AquaFilm J74RTU.

Euclid Chemical Company (The); an RPM company; Eucobar.
Kaufman Products, Inc; VaporAid.

Sika Corporation; SikaFilm.

mo oo o

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

C.  Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
1. Color:
a. Ambient Temperature Below 50 deg F: Black.
b. Ambient Temperature between 50 deg F and 85 deg F: Any color.
c. Ambient Temperature Above 85 deg F: White.

D.  Curing Paper: Eight-feet-wide paper, consisting of two layers of fibered kraft paper laminated
with double coating of asphalt.

E. Water: Potable or complying with ASTM C1602/C1602M.

F. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1,
Class B.

G.  Clear, Waterborne, Membrane-Forming, Nondissipating Curing Compound: ASTM C309,

Type 1, Class B, certified by curing compound manufacturer to not interfere with bonding of
floor covering.
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Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18
to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere
with bonding of floor covering.

Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315,
Type 1, Class A.

Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1,
Class A.
RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber or
ASTM D1752, cork or self-expanding cork.

Bonding Agent: ASTM C1059/C1059M, Type 11, nonredispersible, acrylic emulsion or styrene
butadiene.

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

requirements, and as follows:

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

Floor Slab Protective Covering: Eight-feet-wide cellulose fabric.

REPAIR MATERIALS

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

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

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

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

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

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

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

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

CONCRETE MIXTURES, GENERAL

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

1. Use a qualified testing agency for preparing and reporting proposed mixture designs,
based on laboratory trial mixtures.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as indicated on drawings.

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

1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs concrete for parking structure slabs, and concrete with a w/cm below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

5. Use permeability-reducing admixture in concrete mixtures where indicated.

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

CONCRETE MIXTURES

Provide concrete mixtures as indicated on drawings.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with
ASTM C94/C94M[ and ASTM C1116/C1116M], and furnish batch ticket information.

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

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not
more than five minutes after ingredients are in mixer, before any part of batch is released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each
additional 1 cu. yd..

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount

CAST-IN-PLACE CONCRETE 033000 -

10



Intersect Studio, LLC Kalamazoo Crosstown

23046

I

Parkway Facility
Kalamazoo, Michigan

Prepare concrete mixes for each class of concrete given in the Schedule of Concrete Mixes. The
mixes shall meet requirements given in ACI 318, ACI 301, and in this section.

Provide the specified chemical and cementitious admixtures in each mix as shown in the
Schedule of Concrete Mixes. Fly ash may be substituted for cement up to 20% (by weight) of
the total cementitious materials quantity for any mix at the discretion of the concrete supplier.
Approved chemical admixtures may be included in any concrete mix as required for the mix to
meet the specified strength and durability requirements. The mix design documentation
submitted for approval shall include the desired admixtures at the proposed dosage. See
Paragraph 1.04 Submittals for additional requirements.

Required sulfate resistance: Provide concrete mixes that meet or exceed sulfate resistance
requirements given in the Schedule of Concrete Mixes as defined by ACI 318, Section 4.3.

Minimum Freeze-Thaw Resistance: Provide concrete mixes that meet or exceed the minimum
freeze-thaw requirements given in the Schedule of Concrete Mixes as defined by ACI 318,
Section 4.2.1. Mild exposure indicates concrete incorporating air entrainment for reasons other
than durability, such as to improve strength, workability, and cohesion or to reduce the amount
of water in the mix.

Allowed Chloride Ion Content: Provide concrete mixes that do not exceed the chloride ion
content limits given in the Schedule of Concrete Mixes as defined in ACI 318, Section 4.43

Permeability and Chloride Resistance: Provide concrete mixes that meet or exceed the
permeability and chloride resistance requirements given in the Schedule of Concrete Mixes as
defined by ACI 318, Section 4.2.23

1. The level of permeability and chloride resistance is defined by the following:
a. I - concrete intended to have low permeability when exposed to water.
b. I — concrete exposed to freezing and thawing in a moist condition or to deicing
chemicals.
c. III — for corrosion protection of reinforcement in concrete exposed to chlorides

from deicing chemicals.

NA — Not Applicable

3. EXECUTION

1. EXAMINATION
A.  Verification of Conditions:

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

2. Do not proceed until unsatisfactory conditions have been corrected.

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

Incidental labor and facilities necessary to facilitate tests and inspections.

Secure facilities for storage, initial curing, and field curing of test samples, including
continuous electrical power.

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

INSTALLATION OF EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining Work that
is attached to or supported by cast-in-place concrete.

1.

2.

3.

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

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

Install reglets to receive waterproofing and to receive through-wall flashings in outer face
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

INSTALLATION OF VAPOR RETARDER

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

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.

2. Face laps away from exposed direction of concrete pour.

3 Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor
retarder to concrete.

4. Lap joints 6 inches and seal with manufacturer's recommended tape.

5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing
entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.

6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.

7. Protect vapor retarder during placement of reinforcement and concrete.
a. Repair damaged areas by patching with vapor retarder material, overlapping

damages area by 6 inches on all sides, and sealing to vapor retarder.
JOINTS

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

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

1. Install so strength and appearance of concrete are not impaired, at locations indicated on
Drawings or as approved by Architect.
2. Place joints perpendicular to main reinforcement.
a. Continue reinforcement across construction joints unless otherwise indicated.
CAST-IN-PLACE CONCRETE 033000 -
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Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.

Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces where indicated.

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

Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete
into areas as indicated and as follows:

1.

Grooved Joints: Form control joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying
surface finishes. Eliminate groover tool marks on concrete surfaces.

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

Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1.

2.

Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated on Drawings.

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

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

Doweled Joints:

1.
2.

Install dowel bars and support assemblies at joints where indicated on Drawings.
Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one
side of joint.

Dowel Plates: Install dowel plates at joints where indicated on Drawings.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, embedded items,
and vapor retarder is complete and that required inspections are completed.

1.

2.

Immediately prior to concrete placement, inspect vapor retarder for damage and deficient
installation, and repair defective areas.

Provide continuous inspection of vapor retarder during concrete placement and make
necessary repairs to damaged areas as Work progresses.

Notify Architect and testing and inspection agencies 24 hours prior to commencement of
concrete placement.
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Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect in writing, but not to exceed the amount indicated on the concrete
delivery ticket.

1.

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

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

1.
2.
3

If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

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

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

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

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

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

d. At each insertion, limit duration of vibration to time necessary to consolidate

concrete, and complete embedment of reinforcement and other embedded items
without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

N —

Nk w

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

Consolidate concrete during placement operations, so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

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

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface.

Do not further disturb slab surfaces before starting finishing operations.

FINISHING FORMED SURFACES

As-Cast Surface Finishes:

1.

ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing
material.

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

Tie holes do not require patching.

Surface Tolerance: ACI 117 Class D.

. Apply to concrete surfaces not exposed to public view.

oo

[¢]
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2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing

material, arranged in an orderly and symmetrical manner with a minimum of seams.

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

b. Remove projections larger than 1/4 inch.

c. Patch tie holes.

d. Surface Tolerance: ACI 117 Class B.

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

3. ACI 301 Surface Finish SF-3.0:

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

b. Remove projections larger than 1/8 inch.

c. Patch tie holes.

d. Surface Tolerance: ACI 117 Class A.

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

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

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

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

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

2. Grout-Cleaned Rubbed Finish:

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

b. Do not clean concrete surfaces as Work progresses.

c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144
or ASTM C404, by volume, with sufficient water to produce a mixture with the
consistency of thick paint. Add white portland cement in amounts determined by
trial patches, so color of dry grout matches adjacent surfaces.

d. Wet concrete surfaces.

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

3. Cork-Floated Finish:

a. Mix 1 part portland cement to 1 part fine sand, complying with ASTM C144 or
ASTM C404, by volume, with sufficient water to produce a mixture with the
consistency of thick paint.

b. Mix 1 part portland cement and 1 part fine sand with sufficient water to produce a
mixture of stiff grout. Add white portland cement in amounts determined by trial
patches, so color of dry grout matches adjacent surfaces.

c. Wet concrete surfaces.
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d. Compress grout into voids by grinding surface.
e. In a swirling motion, finish surface with a cork float.

Abrasive-Blast Finish: Apply the following to as-cast surface finishes where indicated on

Drawings:
1. Perform abrasive blasting after compressive strength of concrete exceeds 2000 psi.
2. Coordinate with formwork removal to ensure that surfaces to be abrasive blasted are
treated at the same age.
3. Surface Continuity:
a. Perform abrasive-blast finishing as continuous operation, maintaining continuity of
finish on each surface or area of Work.
b. Maintain required patterns or variances in depths of blast to match field samples.
4. Abrasive Blasting:
a. Abrasive-blast corners and edges of patterns carefully, using backup boards to
maintain uniform corner and edge lines.
b. Determine type of nozzle pressure and blasting techniques required to match field
sample.
c. Depth of Cut: Use an abrasive grit of proper type and gradation to expose

aggregate and surrounding matrix surfaces to match field sample, as follows:

1) Medium Texture: Generally, expose coarse aggregate with slight reveal and
with a maximum reveal of 1/4 inch.

Related Unformed Surfaces:

1.

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

Continue final surface treatment of formed surfaces uniformly across adjacent unformed
surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing
operations for concrete surfaces. Do not wet concrete surfaces.

Scratch Finish:

1.

2.
3.

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

Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one direction.
Apply scratch finish to surfaces to receive concrete floor toppings to receive mortar
setting beds for bonded cementitious floor finishes.

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

2. Repeat float passes and restraightening until surface is left with a uniform, smooth,
granular texture and complies with ACI 117 tolerances for conventional concrete.

3. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied
or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

Trowel Finish:

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

2. Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor

coverings.

4. Do not add water to concrete surface.

5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3
percent.

6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,

carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

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

a. Slabs on Ground:

1)  Typical floor unless otherwise listed

a) SO FF 25/FL 20 with MLFF 17/MLFL 15.
2)  Thin-set flooring and warehouse floor

a) SOl FF 35/FL 25 with MLFF 21/MLFL 13.

b. Suspended Slabs (for shored slabs prior to shoring removal):
1)  Typical floor unless otherwise listed
a) SO FF 25/FL 20 with MLFF 17/MLFL 15.
2)  Thin-set flooring and warehouse floor
a) SOl FF 35/FL 25 with MLFF 21/MLFL 13.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on Drawings or
where ceramic or quarry tile is to be installed by either thickset or thinset method. While
concrete is still plastic, slightly scarify surface with a fine broom perpendicular to main traffic
route.

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

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

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

A.  Filling In:

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

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

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

B.  Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

C.  Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Construct concrete bases a minimum of 4 inches high unless otherwise indicated on
Drawings, and extend base not less than 6 inches in each direction beyond the maximum
dimensions of supported equipment unless otherwise indicated on Drawings, or unless
required for seismic anchor support.

3. Minimum Compressive Strength: to match concrete surface it is placed on at 28 days.

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

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

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

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

b. Cast anchor-bolt insert into bases.

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

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

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

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

10. CONCRETE CURING

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

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

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

B.  Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h before and during finishing
operations. Apply in accordance with manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

C.  Curing Formed Surfaces: Comply with ACI 308.1 as follows:
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1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other
similar surfaces.

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

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

4. If removing forms before end of curing period, continue curing for remainder of curing

period, as follows:

a.

b.

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

Continuous Sprinkling: Maintain concrete surface continuously wet.

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

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

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

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

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

1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:
a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has

option of the following:

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

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

2)  Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with
sides and ends lapped at least 12 inches, and sealed by waterproof tape or
adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.
b) Cure for not less than seven days.

3)  Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a

combination of, the following:

a) Water.
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b) Continuous water-fog spray.

4) Floors to Receive Curing Compound:

a) Apply uniformly in continuous operation by power spray or roller in
accordance with manufacturer's written instructions.

b) Recoat areas subjected to heavy rainfall within three hours after initial
application.

c) Maintain continuity of coating, and repair damage during curing
period.

d) Removal: After curing period has elapsed, remove curing compound
without damaging concrete surfaces by method recommended by
curing compound manufacturer unless manufacturer certifies curing
compound does not interfere with bonding of floor covering used on
Project

5) Floors to Receive Curing and Sealing Compound:

a) Apply uniformly to floors and slabs indicated in a continuous
operation by power spray or roller in accordance with manufacturer's
written instructions.

b) Recoat areas subjected to heavy rainfall within three hours after initial
application.

c) Repeat process 24 hours later, and apply a second coat. Maintain
continuity of coating, and repair damage during curing period

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of
the following:

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

a) Lap edges and ends of absorptive cover not less than 12 inches.

b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

2)  Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with
sides and ends lapped at least 12 inches, and sealed by waterproof tape or
adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.

b) Cure for not less than seven days.

3)  Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.

b) Continuous water-fog spray.

c. Floors to Receive Polished Finish: Contractor has option of the following:
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1)  Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

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

2)  Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b) Continuous water-fog spray.

Floors to Receive Chemical Stain:

1) As soon as concrete has sufficient set to permit application without marring
concrete surface, install curing paper over entire area of floor.

2)  Install curing paper square to building lines, without wrinkles, and in a
single length without end joints.

3) Butt sides of curing paper tight; do not overlap sides of curing paper.

4)  Leave curing paper in place for duration of curing period, but not less than
28 days.

Floors to Receive Urethane Flooring:

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

2) Rewet absorptive cover, and cover immediately with polyethylene moisture-
retaining cover with edges lapped 6 inches and sealed in place.

3) Secure polyethylene moisture-retaining cover in place to prohibit air from
circulating under polyethylene moisture-retaining cover.

4) Leave absorptive cover and polyethylene moisture-retaining cover in place
for duration of curing period, but not less than 28 days.

Floors to Receive Curing Compound:

1)  Apply uniformly in continuous operation by power spray or roller in
accordance with manufacturer's written instructions.

2)  Recoat areas subjected to heavy rainfall within three hours after initial
application.

3) Maintain continuity of coating, and repair damage during curing period.

4)  Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound does not
interfere with bonding of floor covering used on Project.

Floors to Receive Curing and Sealing Compound:

1)  Apply uniformly to floors and slabs indicated in a continuous operation by
power spray or roller in accordance with manufacturer's written instructions.
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2)  Recoat areas subjected to heavy rainfall within three hours after initial
application.

3) Repeat process 24 hours later, and apply a second coat. Maintain continuity
of coating, and repair damage during curing period.

TOLERANCES

Conform to ACI 117 (UNO).

JOINT FILLING
Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least [one] [six] month(s).
2. Do not fill joints until construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joints clean and dry.

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints.

Overfill joint, and trim joint filler flush with top of joint after hardening.

CONCRETE SURFACE REPAIRS
Defective Concrete:

1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2
parts fine aggregate passing a No. 16 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 in any dimension to solid concrete.

Limit cut depth to 3/4 inch.

Make edges of cuts perpendicular to concrete surface.

Clean, dampen with water, and brush-coat holes and voids with bonding agent.

Fill and compact with patching mortar before bonding agent has dried.

Fill form-tie voids with patching mortar or cone plugs secured in place with
bonding agent.

ope o

2. Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement, so that, when dry, patching mortar matches surrounding color.
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a. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching.
b. Compact mortar in place and strike off slightly higher than surrounding surface.

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

Repairing Unformed Surfaces:

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

a. Correct low and high areas.

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

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

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

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

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
a. Prepare, mix, and apply repair underlayment and primer in accordance with

manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

b. Feather edges to match adjacent floor elevations.

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

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

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

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

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

b. Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.

c. Mix patching concrete of same materials and mixture as original concrete, except
without coarse aggregate.

d. Place, compact, and finish to blend with adjacent finished concrete.

e. Cure in same manner as adjacent concrete.
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8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt,
and loose particles.

b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
e. Keep patched area continuously moist for at least 72 hours.
E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and

patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's

approval.

14. FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector to perform field tests and inspections
and prepare testing and inspection reports.

B.  Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests
and inspections and to submit reports.

1. Testing agency shall immediately report to Architect, Contractor, and concrete
manufacturer any failure of Work to comply with Contract Documents.
2. Testing agency shall report results of tests and inspections, in writing, to Owner,

Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests.

a. Test reports shall include reporting requirements of ASTM C31/C31M,
ASTM C39/C39M, and ACI 301, including the following as applicable to each test
and inspection:

14)

Project name.

Name of testing agency.

Names and certification numbers of field and laboratory technicians
performing inspections and testing.

Name of concrete manufacturer.

Date and time of inspection, sampling, and field testing.

Date and time of concrete placement.

Location in Work of concrete represented by samples.

Date and time sample was obtained.

Truck and batch ticket numbers.

Design compressive strength at 28 days.

Concrete mixture designation, proportions, and materials.

Field test results.

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

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

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

D. Inspections:

1. Headed bolts and studs.
2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
4. Curing procedures and maintenance of curing temperature.
5. Verification of concrete strength before removal of shores and forms from beams and
slabs.
6. Batch Plant Inspections: On a random basis, as determined by Architect.
E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with

ASTM C 172/C 172M shall be performed in accordance with the following requirements:

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

2. Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

3. Slump Flow: ASTM C1611/C1611M:

a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;
ASTM C173/C173M volumetric method, for structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

5. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above,
and one test for each composite sample.

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

7. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of two laboratory-cured specimens at seven days and one set of two
specimens at 28 days.
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b. Test one set of two field-cured specimens at seven days and one set of two
specimens at 28 days.
c. A compressive-strength test shall be the average compressive strength from a set of

two specimens obtained from same composite sample and tested at age indicated.

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

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength,
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi if specified compressive strength is 5000 psi, or no compressive
strength test value is less than 10 percent of specified compressive strength if specified
compressive strength is greater than 5000 psi.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests:

a. Testing and inspecting agency shall make additional tests of concrete when test
results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect.

b. Testing and inspecting agency may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C42/C42M or by other
methods as directed by Architect.

1)  Acceptance criteria for concrete strength shall be in accordance with
ACI 301 section 1.6.6.3.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 24 hours
of completion of floor finishing and promptly report test results to Architect.

PROTECTION

Protect concrete surfaces as follows:

Nk W=

8.

Protect from petroleum stains.

Diaper hydraulic equipment used over concrete surfaces.

Prohibit vehicles from interior concrete slabs.

Prohibit use of pipe-cutting machinery over concrete surfaces.

Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces.

Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering,
recommended in writing by liquid floor treatments installer.

Protect concrete surfaces scheduled to receive surface hardener or polished concrete
finish using Floor Slab Protective Covering.
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END OF SECTION 033000
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SECTION 033300 - ARCHITECTURAL CONCRETE

1.GENERAL
1. RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

SUMMARY

Section Includes:

1. Cast-in-place architectural concrete, including form facings, reinforcement and
accessories, concrete materials, concrete mixture design, placement procedures, and
finishes.

2. Requirements in Section 033000 "Cast-in-Place Concrete" apply to architectural
concrete.

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for concrete that apply to architectural concrete.

DEFINITIONS

Aggregate Exposure: Projection of coarse aggregate from matrix or mortar after completion of
exposure operations.

Cast-in-Place Architectural Concrete: Concrete that is exposed to view, is designated as
architectural concrete, and that requires special concrete materials, formwork, placement, or
finishes to obtain specified architectural appearance.

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

materials subject to compliance with requirements.

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

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

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project Site.
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1. Require representatives of each entity directly concerned with cast-in-place architectural
concrete to attend, including the following:
a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
d. Cast-in-place architectural concrete Subcontractor.
2. Review the following:
a. Special inspection and testing and inspecting agency procedures for field quality
control.
b. Construction joints, control joints, isolation joints, and joint-filler strips.
c. Reinforcement accessory installation.
d. Cold- and hot-weather concreting procedures.
e. Concrete finishes and finishing.
f. Curing procedures.
g. Forms and form-removal limitations.
h. Shoring and reshoring procedures.
1. Concrete repair procedures.
J- Protection of cast-in-place architectural concrete.
k. Initial curing and field curing of field test cylinders (ASTM C31/C31M).
1. Protection of field-cured field test cylinders.
5. ACTION SUBMITTALS

A.  Product Data: For each of the following:

Lo R W=
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20.

Form-facing panels.

Form liners.

Form joint tape.

Form joint sealant.

Wood sealer.

Form-release agent.
Surface retarder.

Form ties.

Bar supports.

Portland cement.

Fly ash.

Slag cement.

Blended hydraulic cement.
Natural or other pozzolans.
Silica fume.
Performance-based hydraulic cement.
Aggregates.

Admixtures:

a.

Include limitations of use.

Color pigments.
Repair materials.
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B.  Design Mixtures: For each concrete mixture, include the following:
1. Mixture identification.
2. Minimum 28-day compressive strength.
3. Durability exposure class.
4. Maximum w/cm.
5. Calculated equilibrium unit weight, for lightweight concrete.
6. Slump limit.
7. Air content.
8. Nominal maximum aggregate size.
9. Steel-fiber reinforcement content.
10.  Synthetic microfiber content.
11.  Amounts of mixing water to be withheld for later addition at Project site if permitted.
12.  Intended placement method.
13.  Alternative design mixtures when characteristics of materials, Project conditions,

weather, test results, or other circumstances warrant adjustments.

C.  Shop Drawings:

1.

Formwork: Prepared by, and signed and sealed by, a qualified professional engineer
responsible for their preparation, detailing fabrication, assembly, and support of forms.

a. Show formwork construction, including form-liner layout, form-liner termination
details, dimensioned locations of form-facing material joints, rustications,
construction and contraction joints, form joint-sealant details, form-tie locations
and patterns, inserts and embedments, cutouts, cleanout panels, and other items
that visually affect cast-in-place architectural concrete.

1) Indicate proposed schedule and sequence of stripping of forms, shoring
removal, and reshoring installation and removal.
2) Location of construction joints is subject to approval of Architect.

D.  Samples: For each of the following materials:

1. Form-facing panels.
2. Form ties.
3. Form liners, 12-by-12-inch Sample, indicating texture.
4. Manufacturer's standard colors for color pigment.
5. Exposed aggregates.
6. Chamfers and rustications.
6. INFORMATIONAL SUBMITTALS

A.  Qualification Data: For the following:

1.
2.

Installer: Include copies of applicable ACI certificates.
Ready-mixed concrete manufacturer.

B.  Material Certificates: For each of the following:

1.
2.
3.

Cementitious materials.
Admixtures.
Form materials and form-release agents.
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4. Repair materials.
C.  Material Test Reports: For the following, by a qualified testing agency:

Portland cement.

Fly ash.

Slag cement.

Blended hydraulic cement.

Silica fume.

Performance-based hydraulic cement.

AP

D.  Research Reports: For concrete admixtures in accordance with ICC AC198.
E. Preconstruction Test Reports: For each mix design.

F. Concrete Repair: Submit a written, detailed description of materials, methods, equipment, and
sequence of operations to be used for repairing architectural concrete, including protection of
surrounding materials and Project site.

1. If materials and methods other than those indicated are proposed for any repairs to
architectural concrete, add a written description of such materials and methods, including
evidence of successful use on comparable projects, and demonstrations to show their
effectiveness for this Project and Installer's ability to use such materials and methods

properly.

G.  Minutes of preinstallation conference.

7. QUALITY ASSURANCE

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

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

B. Installer Qualifications: An experienced cast-in-place architectural concrete installer, as
evidenced by not less than five consecutive years' experience, specializing in installing cast-in-
place architectural concrete 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.
1. Provide written evidence of qualifications and experience.
2. Include locations, descriptions, and photographs of completed projects, including name

of architect, substantiating the quality of the installer's experience.
C.  Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with
ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete
Quality Technical Manager.

1. Personnel performing laboratory tests to be an ACl-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician, Level 1.
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2. Testing agency laboratory supervisor to be an ACl-certified Concrete Laboratory Testing
Technician, Level II.

8. PRECONSTRUCTION TESTING

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

1. Include the following information in each test report:
a. Admixture dosage rates.
b. Slump.
c. Air content.
d. Seven-day compressive strength.
e. 28-day compressive strength.
f. Permeability.
9. DELIVERY, STORAGE, AND HANDLING

A.  Comply with ASTM C94/C94M and ACI 301.

10. FIELD CONDITIONS
A.  Cold-Weather Placement: Comply with Section 033000 "Cast-in-Place Concrete."

B.  Hot-Weather Placement: Comply with Section 033000 "Cast-in-Place Concrete."

2.PRODUCTS
1. CONCRETE, GENERAL
A.  ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract
Documents.
2. FORM-FACING MATERIALS

A.  Comply with Section 031000 "Concrete Forming and Accessories" for formwork and other
form-facing material requirements, and as specified in this Section.

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

C.  Form-Facing Panels
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3. REINFORCEMENT ACCESSORIES

A.  Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire fabric in place.

1. Manufacture bar supports in accordance with CRSI's "Manual of Standard Practice."
2. Where legs of wire bar supports contact forms, use CRSI Class 1, gray, plastic-protected
or CRSI Class 2, stainless steel] bar supports.

4, CONCRETE MATERIALS
A. Cementitious Materials:

Portland Cement: ASTM C150/C150M, or

Blended Cement: ASTM C595

Fly Ash: ASTM C618, Class C or F

Slag Cement: ASTM C989/C989M, Grade 100 or 120.
Silica Fume: ASTM C1240 amorphous silica.

A

B.  Normal-Weight Aggregates: ASTM C33/C33M, coarse aggregate or better, graded. Provide
aggregates from single source from single manufacturer.

1. Alkali-Silica Reaction: Comply with one of the following:

a. Expansion Result of Aggregate: Not more than 0.04 percent at one year when
tested in accordance with ASTM C1293.

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not
more than 0.10 percent at 16 days when tested in accordance with ASTM C1567.

c. Alkali Content in Concrete: Not more than 4 1lb./cu. yd. for moderately reactive

aggregate or 3 Ib./cu. yd. for highly reactive aggregate, when tested in accordance
with ASTM C1293 and categorized in accordance with ASTM C1778, based on
alkali content being calculated in accordance with ACI 301.

2. Maximum Coarse-Aggregate Size: 1 inch
3. Gradation: Uniformly graded.

C.  Normal-Weight Fine Aggregate: ASTM C33/C33M or ASTM C144, manufactured or natural
sand, free of materials with deleterious reactivity to alkali in cement, from same source for
entire Project.

D.  Air-Entraining Admixture: As specified in Section 033000 "Cast-in-Place Concrete."

E. Chemical Admixtures: As specified in Section 033000 "Cast-in-Place Concrete," and certified
by manufacturer to be compatible with other admixtures and that do not contribute water-
soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium

chloride or admixtures containing calcium chloride.

F. Water: Potable, complying with ASTM C94/C94M, except free of wash water from mixer
washout operations.
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5. CURING MATERIALS

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

B.  Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene sheet.

C.  Waterborne, Membrane-Forming Curing Compound: ASTM C309, Type 1, Class B.
1. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

6. REPAIR MATERIALS

A.  Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene
butadiene.

B.  Epoxy Bonding Adhesive: ASTM C881/C881M two-component epoxy resin, capable of humid
curing and bonding to damp surfaces, of class suitable for application temperature and of grade
to suit requirements.

1. Types I and II, for non-load bearing and Types IV and V, for load bearing, for bonding
hardened or freshly mixed concrete to hardened concrete.

7. CONCRETE MIXTURES, GENERAL

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

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

1. Use a qualified independent testing agency for preparing and reporting proposed concrete
mixture designs, based on laboratory trial mixtures.

C.  Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

Fly Ash or Other Pozzolans: 25 percent by mass.

Slag Cement: 50 percent by mass.

Silica Fume: 10 percent by mass.

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

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

el

D. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
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8. CONCRETE MIXING

A. Architectural Concrete:

1. Ready mixed. Measure, batch, mix, and deliver concrete in accordance with ASTM C94/
C94M, and furnish batch ticket information.

a.

b.

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

For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes,
but not more than five minutes after ingredients are in mixer, before any part of
batch is released.

For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for
each additional 1 cu. yd..

Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mixture type, mixture time, quantity,
and amount of water added. Record approximate location of final deposit in
structure.

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

3. EXECUTION

1. INSTALLATION OF FORMWORK

A.  Comply with Section 031000 "Concrete Forming and Accessories" for formwork, embedded
items, and shoring and reshoring, and as specified in this Section.

B.  Limit deflection of form-facing panels to not exceed ACI 301 requirements.

C.  Limit cast-in-place architectural concrete surface irregularities, as follows:

1. ACI 301 (ACI 301M) Surface Finish SF-1.0: As-cast concrete texture imparted by form-
facing material.

o po o

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

Remove projections larger than 1 inch.

Tie holes do not require patching.

Surface Tolerance: ACI 117, Class D.

Apply to concrete surfaces for metal lap pan deck formed surfaces and those
surfaces that are buried or covered with subsequent installed surfaces.

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

g0 o

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

Patch tie holes.

Surface Tolerance: ACI 117, Class B.
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e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed
finish, or to be covered with a coating or covering material applied directly to
concrete.

3. ACI 301 (ACI 301M) Surface Finish SF-3.0:

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

Remove projections larger than 1/8 inch.

Patch tie holes.

Surface Tolerance: ACI 117 Class A.

Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed
finish, or to be covered with a coating or covering material applied directly to
concrete.

o po o

D.  Construct forms to result in cast-in-place architectural concrete that complies with ACI 117.

E. Seal form joints, chamfers, rustication joints, and penetrations at form ties with form joint tape
or form joint sealant to prevent cement paste leakage.

1. Provide closure backing materials if indented rustication is used over a ribbed form line,
and seal joint between rustication strip and form with joint sealant.

F. Chamfer exterior corners and edges of cast-in-place architectural concrete.

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

H.  Coat contact surfaces of forms with form-release agent, in accordance with manufacturer's
written instructions, before placing reinforcement, anchoring devices, and embedded items.

I. Coat contact surfaces of forms with surface retarder, in accordance with manufacturer's written
instructions, before placing reinforcement, anchoring devices, and embedded items.

J. Place form liners accurately to provide finished surface texture indicated.

1. Provide solid backing and attach securely to prevent deflection and maintain stability of
liners during concreting.

2. Secure form liners in place using fasteners that will not transfer impressions onto surface
of concrete.

3. Prevent form liners from sagging and stretching in hot weather.

4. Seal joints of form liners and form-liner accessories to prevent mortar leaks.

5. Coat form liner with form-release agent.

2. INSTALLATION OF REINFORCEMENT AND ACCESSORIES

A.  Comply with Section 032000 "Concrete Reinforcing" for fabricating and installing steel
reinforcement and accessories.
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3. REMOVING AND REUSING FORMS

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

1. Schedule form removal to maintain surface appearance that matches approved design
reference sample, field sample panels, or mockups.
2. Leave formwork for beam soffits, joists, slabs, and other structural elements that support

weight of concrete in place until concrete has achieved at least 80 percent of its 28-day
design compressive strength.

3. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.
4. Cut off and grind glass-fiber-reinforced plastic form ties flush with surface of concrete.
B.  Clean and repair surfaces of forms to be reused in the Work.
1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable
for exposed surfaces.
2. Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.

1. Align and secure joints to avoid offsets.
2. Do not use patched forms for cast-in-place architectural concrete surfaces.
4. JOINTS

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

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

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. Align
construction joint within rustications attached to form-facing material.

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

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

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

6. Use bonding agent at locations where fresh concrete is placed against hardened or

partially hardened concrete surfaces.

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

ARCHITECTURAL CONCRETE 033300 - 10



Intersect Studio, LLC Kalamazoo Crosstown
23046 Parkway Facility

Kalamazoo, Michigan
5. CONCRETE PLACEMENT

A.  Comply with Section 033000 "Cast-in-Place Concrete."

6. FINISHING FORMED SURFACES
A.  Comply with Section 033000 "Cast-in-Place Concrete."

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

C.  As-Cast Surface Finishes: Comply with Section 033000 "Cast-in-Place Concrete" for the
following:

1. ACI 301 Surface Finish-1.0 (SF-1.0).
2. ACI 301 Surface Finish-2.0 (SF-2.0).
3. ACI 301 Surface Finish-3.0 (SF-3.0).

D.  Final Concrete Finish: Comply with Section 033000 "Cast-in-Place Concrete" for the following:

1. Smooth-rubbed finish.
2. Grout-cleaned rubbed finish.
3. Cork-floated finish.
4, Abrasive-blast finish.
5. Scrubbed finish.
6. High-pressure water-jet finish.
7. Bushhammer finish.
E. Form-Liner Finish: Produce a textured surface free of pockets, streaks, and honeycombs, and of

uniform appearance, color, and texture.
F. Maintain uniformity of architectural concrete finishes over construction joints unless otherwise
indicated.
7. CONCRETE CURING
A.  Comply with Section 033000 "Cast-in-Place Concrete" using identical curing procedures to that
used for field sample panels or mockups.
8. REPAIR
A.  Comply with ACI 301.

B.  Repair damaged finished surfaces of cast-in-place architectural concrete when repairing is
approved by Architect.

C.  Match repairs to color, texture, and uniformity of surrounding surfaces and to repairs on
approved field sample panels or mockups.
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Remove and replace cast-in-place architectural concrete that cannot be repaired to Architect's
approval.
FIELD QUALITY CONTROL

Comply with Section 033000 "Cast-in-Place Concrete."

CLEANING

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

Wash and rinse surfaces in accordance with concrete finish applicator's written instructions.

1. Protect other Work from staining or damage due to cleaning operations.

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

PROTECTION

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

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

FINAL ACCEPTANCE

Final acceptance of completed architectural concrete Work will be determined by Architect by

comparing approved design reference sample, field sample panels, or mockups with installed
Work, when viewed at a distance of 20 feet.

END OF SECTION 033300
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SECTION 036000 — POST INSTALLED ANCHORS

1.GENERAL
1. RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

moa wp

oz ErR-T~Z om

Conditions and Division 01 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

SUMMARY

Section includes post installed concrete anchors requirements for the following:

1. Mechanical Anchors.
2. Adhesive Anchors.

Related Sections:

1. Division 03 Section "Cast-In-Place Concrete".
2. Division 04 Section "Unit Masonry”.

3. Division 05 Section "Structural Steel Framing".
DEFINITION

Post Installed Anchors: Anchors installed into hardened concrete or fully constructed hollow or
grouted masonry.

REFERENCE MATERIAL

ACI 318 — Building Code Requirements for Structural Concrete

ACI 355.2 — Standard for Evaluating the Performance of Post-Installed Mechanical Anchors in
Concrete

ASTM A36 — Standard Specification for Carbon Structural Steel

ASTM A153 — Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
ASTM A193 — Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for
High-Temperature Service

ASTM C881 — Standard Specification Epoxy-Resin-Based Bonding Systems for Concrete
ASTM EA488 — Standard Test Methods for Strength of Anchors in Concrete and Masonry
Elements

ASTM E1512 — Standard Test Methods for Testing Bond Performance of Bonded Anchors
ASTM F593 — Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs
ICC-ES ACO1 — Acceptance Criteria for Expansion Anchors in Masonry Elements

ICC-ES ACS58 — Acceptance Criteria for Adhesive Anchors in Masonry Elements

ICC-ES AC60 — Acceptance Criteria for Anchors in Unreinforced Masonry Elements

ICC-ES AC106 — Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Concrete or
Masonry Elements

ICC-ES AC193 — Acceptance Criteria for Mechanical Anchors in Concrete Elements

ICC-ES AC308 — Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements
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SUBMITTAL

General: Submit in accordance with Conditions of the Contract and Division 1 Submittal

Procedures Section.

L. Product specifications with recommended design values and physical characteristics for
epoxy dowels, expansion and undercut anchors.

2. Quality Assurance Submittals:
a. Test Reports: Certified test reports showing compliance with specified
performance characteristics and physical properties.
b. Certificates
1)  ICCES Evaluation Reports

Manufacturer’s installation instructions.

Installer Qualifications & Procedures: Submit installer qualifications to special inspector for
approval prior to commencement of work.

QUALITY ASSURANCE

Installer(s) Training:
1. Product Manufacturer’s certificate for each installer certifying they have been trained on
the means and methods for installing the particular anchor.

For horizontal and upwardly inclined adhesive installations, the installer shall be certified by an
ACI/CRSI Adhesive Anchor Installing Certification Program or equivalent.

Certifications: Unless otherwise authorized by the Engineer, anchors shall have one of the

following certifications.

1. ICC ES Evaluation Report indicating conformance with current applicable ICC ES
Acceptance Criteria.

DELIVERY, STORAGE, AND HANDLING

Deliver products to job site in manufacturer’s or distributor’s packaging undamaged, complete
with installation instructions.

General: Comply with Division 1 Section-Product Storage and Handling Requirements
1. Store anchors in accordance with manufacturer’s recommendations.

2.PRODUCTS

MANUFACTURER
All products are based on Hilti Corporation.

Substitution:

1. Upon approval by the engineer, the installer may substitute a product by a different
manufacturer, provided that the manufacturer submits calculations signed and sealed by
an engineer registered in the state of the project’s location.
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a. These calculations must show that the strength of the substituted anchor meets or
exceeds the strength of the specified anchor at each application in the project
where a substituted anchor is proposed, with consideration for combined stress and

any applicable reduction factors.

C.  The substitution request and submittal shall be made a minimum of 2 weeks prior to planned
installation of the anchors.

D.  The finish of the anchor shall remain the same as specified.

2. MECHANICAL ANCHORS

A.  Torque Controlled (TC) Anchors. Hilti Kwik Bolt TZ2 is a torque controlled expansion anchor
suited to seismic and cracked concrete applications.
1. Size: As indicated on drawings
2. Finish: Plain carbon steel or Stainless Steel type 304 (316) as indicated on drawings.

B.  Screw Anchors: Hilti Kwik HUS-EZ anchors are comprised of a body with hex washer head.

1. Size: As indicated on drawings
2. Finish: As indicated on drawings
C.  Sleeve Anchors: Hilti HLC Sleeve Anchor are mechanical expansion anchors consisting of an

externally threaded stud with an expanding sleeve for use in concrete and hollow and solid
masonry base material.

1. Size: As indicated on drawings
2. Finish: As indicated on drawings
3. ADHESIVE ANCHORS

A. In contract documents adhesive anchors may be generically referred to as epoxy anchors.
Where this is the case the word adhesive should be substituted for epoxy.

B. Adhesive anchors used in concrete under a tension condition cannot be installed until
after the concrete has cured for a minimum 21 days in accordance with ACI 17.4.5.2.

C. Concrete Anchor
1. Hilti HIT-RE 500-V3 is a high strength, two part epoxy adhesive.
Base material temperature range: 23 degrees up to 120 degrees Fahrenheit.
Size: As indicated on drawings, up to 1.25” diameter maximum.
Finish: As indicated on drawings
Anchor material: HAS Threaded Rod Standard ISO 898 Class 5.8, and Deformed
Reinforcing Bars.

oo

2. Hilti HIT HY 200 V3 is a two-component hybrid adhesive.
Base material temperature range: 14 degrees up to 104 degrees Fahrenheit.
Size: As indicated on drawings, up to 1” diameter maximum.
Finish: As indicated on drawings
Anchor material: HAS Threaded Rod Standard ISO 898 Class 5.8, and Deformed
Reinforcing Bars.
3. Hilti HIT HY 200 V3 Safeset is a two-component hybrid adhesive.
a. Base material temperature range: 14 degrees up to 104 degrees Fahrenheit.

oo
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b. Size: As indicated on drawings, up to 1” diameter maximum.
c. Finish: As indicated on drawings
d. Anchor material based on cleaning:

1)  No cleaning of hole:
a) HIT-Z, HIT-Z-R Threaded Rods
2)  Automatic cleaning of hole:
a) HAS Threaded Rod Standard ISO 898 Class 5.8, and Deformed
Reinforcing Bars.

D.  Masonry Anchor:
L. Hilti HIT HY-270 System is a hybrid adhesive consisting of a dual cylinder adhesive
refill pack, a mixing nozzle, a screen tube, and either a threaded rod or rebar.
a. Size: As indicated on drawings
b. Finish: As indicated on drawings
c. Anchor Rod: HAS-E Standard ISO 898 Class 5.8.
d. Use: Hollow brick, hollow concrete masonry block, or grouted solid concrete
masonry block.
2. Hilti HIT HY 200 is a two-component hybrid adhesive.
a.  Base material temperature range: 14 degrees up to 104 degrees Fahrenheit.
Size: As indicated on drawings, up to 1” diameter maximum.
c.  Finish: As indicated on drawings
d. Anchor material: HY200 HAS Threaded Rod Standard ISO 898 Class 5.8, and
Deformed Reinforcing Bars.
e.  Use: Solid or grouted solid masonry only.

3. EXECUTION

1. POST INSTALLED ANCHORS

A.  All installation into concrete and masonry shall be done in accordance with manufacturer’s
ICC-ES report.

B.  Drilling:

L. Drill holes with rotary impact hammer drills. Drill bits shall be of diameters as specified
by the anchor manufacturer. Unless otherwise shown on the Drawings, all holes shall be
drilled perpendicular to the concrete surface.

2. Embedded Items: Identify position of reinforcing steel and other embedded items prior to
drilling holes for anchors. Exercise care in coring or drilling to avoid damaging existing
reinforcing or embedded items. Notify the Engineer if reinforcing steel or other
embedded items are encountered during drilling. Take precautions as necessary to avoid
damaging prestressing tendons, electrical and telecommunications conduit, and gas lines.

3. Base Material Strength: Unless otherwise specified, do not drill holes in concrete or
masonry until concrete, mortar, or grout has met Manufacturer’s specifications.

C.  Torque Controlled Anchors and Sleeve Anchors: Protect threads from damage during anchor
installation.  Set anchors to manufacturer’s recommended torque, using a torque wrench.
Following attainment of 10% of the specified torque, 100% of the specified torque shall be
reached within 7 or fewer complete turns of the nut. If the specified torque is not achieved
within the required number of turns, the anchor shall be removed and replaced unless otherwise
directed by the Engineer.

D.  Screw Anchors: Install screw anchors to a snug tight condition unless noted otherwise.
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E.  Adhesive Anchors: Clean all holes per manufacturer instructions to remove loose material and

drilling dust prior to installation of adhesive. Inject adhesive into holes proceeding from the
bottom of the hole and progressing toward the surface in such a manner as to avoid introduction
of air pockets in the adhesive. Follow manufacturer recommendations to ensure proper mixing
of adhesive components. Sufficient adhesive shall be injected in the hole to ensure that the
annular gap is filled to the surface. Remove excess adhesive from the surface. Shim anchors
with suitable device to center the anchor in the hole. Do not disturb or load anchors before
manufacturer specified cure time has elapsed.

2. FIELD QUALITY CONTROL

A.  Testing and Inspecting: Engage a special inspector and qualified testing and inspecting agency
to perform field tests and inspections and prepare test reports.

B.  Continuous special Inspection of post-installed concrete and masonry anchors shall be provided
as required by ICC-ES evaluation reports. This service shall be performed by personnel
independent of the Manufacturer or Contractor so as to prevent a conflict of interest.

C.  The Engineer or Architect of Record may require pullout or shear tests, in addition to Special
Inspection, to determine the adequacy of anchors. A field testing program shall be established
by the independent testing and inspecting agency and/or Engineer of Record and performed in
accordance with appropriate ASTM test standards.  Field tests shall be non-destructive
whenever possible.

END OF SECTION 036000
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SECTION 040120.63 - BRICK MASONRY REPAIR

PART 1 - GENERAL

1.1 SUMMARY

1.

Masonry materials.

B. Related Requirements:

1.

2.
3

Section 040110 "Masonry Cleaning" for cleaning and paint removal existing
masonry.

Section 040120.64 "Brick Masonry Repointing" for repointing existing brickwork.
Section 079200 "Joint Sealants" for joint sealants, joint fillers, and sealant-joint
preparation for repaired masonry.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.

2.

Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.
Include recommendations for product application and use.

B.  Shop Drawings:

1.
2.
3

4.

Include plans, elevations, sections, and locations of replacement bricks on the
structure, showing relation of existing and new or relocated units.

Show provisions for expansion joints or other sealant joints.

Show provisions for flashing, lighting fixtures, conduits, and weep holes as
required.

Show locations of scaffolding and points of scaffolding in contact with masonry.
Include details of each point of contact or anchorage.

C. Samples for Initial Selection: For the following:

1.

Colored Mortar: Submit sets of mortar that will be left exposed in the form of
sample mortar strips, 6 inches long by 1/4 inch wide, set in aluminum or plastic
channels.

a. Have each set contain a close color range of at least three Samples of
different mixes of colored sands and cements that produce a mortar
matching existing, cleaned mortar when cured and dry.

Sand Types Used for Mortar: Minimum 8 oz. of each in plastic screw-top jars.
Patching Compound: Submit sets of patching compound Samples in the form of
plugs (patches in drilled holes) in sample units of masonry representative of the
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range of masonry colors on the building.

a. Have each set contain a close color range of at least three Samples of
different mixes of patching compound that matches the variations in
existing masonry when cured and dry.

4. Include similar Samples of accessories involving color selection.

INFORMATIONAL SUBMITTALS

Qualification Data: For brick masonry repair specialist including field supervisors and
workers.

QUALITY ASSURANCE

Brick Masonry Repair Specialist Qualifications: Engage an experienced brick masonry
repair firm to perform Work of this Section. Firm is to have completed work similar in
material, design, and extent to that indicated for this Project with a record of successful
in-service performance. Experience in only installing masonry is insufficient experience
for masonry repair work.

1. Field Supervision: Brick masonry repair specialist firm is to maintain experienced
full-time supervisors on Project site during times that brick masonry repair work is
in progress.

2. Brick Masonry Repair Workers: When bricks are being patched, at least one
worker per crew should be trained and certified by manufacturer of patching
compound to apply its products performing the work of brick repairs.

Brick-Cleaning Specialist Firms: A firm that provides masonry cleaning, including
masonry cleaners that have been used for similar applications with successful results,
and is manufacturer authorized for consultation and Project-site inspection,
preconstruction product testing, and on-site assistance.

Quality-Control Program: Prepare a written quality-control program for this Project to
systematically demonstrate the ability of personnel to properly follow methods and use
materials and tools without damaging masonry. Include provisions for supervising
performance and preventing damage.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted
weather conditions permit brick masonry repair work to be performed in accordance
with product manufacturers' written instructions and specified requirements.

Temperature Limits: Repair brick masonry only when air temperature is between
40 and 90 deg F and is predicted to remain so for at least seven days after completion
of the Work unless otherwise indicated.
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Cold-Weather Requirements: Comply with the following procedures for masonry repair
unless otherwise indicated:

1. When air temperature is below 40 deg F, heat mortar ingredients, masonry repair
materials, and existing masonry walls to produce temperatures between
40 and 120 deg F.

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat
to maintain temperatures above 32 deg F within the enclosure for seven days
after repair.

Hot-Weather Requirements: Protect masonry repairs when temperature and humidity
conditions produce excessive evaporation of water from mortar and repair materials.
Provide artificial shade and wind breaks, and use cooled materials as required to
minimize evaporation. Do not apply mortar to substrates with temperatures of 90 deg F
and above unless otherwise indicated.

For manufactured repair materials, perform work within the environmental limits set by
each manufacturer.

PART 2 - PRODUCTS

2.1

A

2.2

PERFORMANCE REQUIREMENTS

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

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

MASONRY MATERIALS
Masonry Materials: Face brick, required to complete brick masonry repair work.

1. Brick Matching Existing: Units with colors, color variation within units, surface
texture, size, and shape that match existing brickwork and with physical
properties within 10 percent of those determined from preconstruction testing of
selected existing units.

a. For existing brickwork that exhibits a range of colors or color variation
within units, provide brick that proportionally matches that range and
variation rather than brick that matches an individual color within that
range.

2. Special Shapes:

a. Provide molded, 100 percent solid shapes for applications where core
holes or "frogs" could be exposed to view or weather when in final position
and where shapes produced by sawing would result in sawed surfaces
being exposed to view.
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b. Provide specially ground units, shaped to match patterns, for arches and
where indicated.

C. Mechanical chopping or breaking brick, or bonding pieces of brick together
by adhesive, are unacceptable procedures for fabricating special shapes.

3. Tolerances as Fabricated: In accordance with tolerance requirements in ASTM
C216, Type FBS.

ACCESSORY MATERIALS

Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint
thicknesses and bed depths of bricks, less the required depth of pointing materials
unless removed before pointing.

Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint
primers, sealants, and surfaces adjacent to joints; and that easily comes off entirely,
including adhesive.

Other Products: Select materials and methods of use based on the following, subject to
approval of a mockup:

Previous effectiveness in performing the work involved.

Minimal possibility of damaging exposed surfaces.

Consistency of each application.

Uniformity of the resulting overall appearance.

Do not use products or tools that could leave residue on surfaces.

abhon~

PART 3 - EXECUTION

3.1

A

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections. Allow inspectors use of lift devices and scaffolding, as needed, to perform
inspections.

Architect's Project Representatives: Architect will assign Project representatives to help
carry out Architect's responsibilities at the site, including observing progress and quality
of portion of the Work completed. Allow Architect's Project representatives use of lift
devices and scaffolding, as needed, to observe progress and quality of portion of the
Work completed.

Notify inspectors and Architect's Project representatives in advance of times when lift
devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding
until inspectors and Architect's Project representatives have had reasonable
opportunity to make inspections and observations of work areas at lift device or
scaffold location.
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END OF SECTION 040120.63
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SECTION 042200 - CONCRETE UNIT MASONRY

1. PART 1 - GENERAL

1. RELATED DOCUMENTS

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

Supplementary Conditions and Division 01 Specification Sections, apply to this
Section. If differing requirements are identified elsewhere (in these specifications or on
drawings or separate instructions), the more stringent requirement shall be met.

2. SUMMARY
1. Masonry-joint reinforcement.
2. Miscellaneous masonry accessories.
3. Masonry-cell insulation.

B. Products Installed, but Not Furnished, under This Section:

1.  Steel lintels and steel shelf angles in accordance with Section 055000 "Metal
Fabrications" in concrete unit masonry.

C. Related Requirements:

1. Section 031000 "Concrete Forming and Accessories" for dovetail slots for
masonry anchors.

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

3. Section 076200 "Sheet Metal Flashing and Trim" for sheet metal flashing and for
furnishing manufactured reglets installed in masonry joints.
3. ACTION SUBMITTALS

A.  Product Data:
1. For each type of product.

B.  Sustainable Design Submittals:

C.  Shop Drawings: For the following:
1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry
reinforcing bars. Comply with ACI 315. Show elevations of reinforced walls.
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3. Lintel design and types required.

4, Fabricated Flashing: Detail corner units, end-dam units, and other special
applications.

D. Samples for Verification: For each type and color of the following:
1. Exposed CMUs.

2. Pre-faced CMUs.

4. INFORMATIONAL SUBMITTALS

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

1. Masonry units.
a. Include data on material properties, material test reports substantiating
compliance

b. For masonry units used in structural masonry, include data and calculations
establishing average net-area compressive strength of units.

2. Integral water repellent used in CMUs, if not surface treated.
3. Cementitious materials. Include name of manufacturer, brand name, and type.
4, Mortar admixtures.

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

6. Grout mixes. Include description of type and proportions of ingredients.
7. Reinforcing bars.

8.  Joint reinforcement.

9. Anchors, ties, and metal accessories.

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

1. Include test reports for mortar mixes required to comply with property
specification. Test in accordance with ASTM C109/C109M for compressive
strength, ASTM C1506 for water retention, and ASTM C91/C91M for air content.

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

C. Statement of Compressive Strength of Masonry: For each combination of masonry unit

type and mortar type, provide statement of average net-area compressive strength of
masonry units, mortar type, and resulting net-area compressive strength of masonry
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determined in accordance with TMS 402/602.
D. Weather Procedures:

1. Cold-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.

2. Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.

5. QUALITY ASSURANCE

A. Project team craftworkers of the Masonry Contractor assigned to Project will be
required to have the International Masonry Institute - Flashing Training or equal and to
provide evidence of certificate or a letter of the firm's commitment to enroll key project
personnel in the training program prior to the start of Project.

B. Project team craftworkers of the Masonry Contractor assigned to Project will be
required to have the International Masonry Institute - Grouting and Reinforcing Training
or equal and to provide evidence of certificate or a letter of the firm's commitment to
enroll key project personnel in the training program prior to the start of Project.

C. Testing Agency Qualifications: Qualified in accordance with ASTM C1093 for testing
indicated.
6. FIELD CONDITIONS
A. Protection of Masonry: During construction, cover tops of walls, projections, and sills
with waterproof sheeting at end of each day's work. Cover partially completed masonry

when construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover
securely in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for
at least three days after building masonry walls or columns.

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

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

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

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

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain
from splashing mortar and dirt onto completed masonry.
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Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated
with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry
damaged by frost or by freezing conditions. Comply with cold-weather construction
requirements contained in TMS 402/602.

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

Hot-Weather Requirements: Comply with hot-weather construction requirements
contained in TMS 402/602.

PART 2 - PRODUCTS

PERFORMANCE REQUIREMENTS

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

1. Determine net-area compressive strength of masonry from average net-area
compressive strengths of masonry units and mortar types (unit-strength method)
in accordance with Tables 1 and 2 in TMS 402/602.

Regulatory Requirements: Comply with the provisions of the following codes,
specifications, and standards, except as otherwise shown or specified:

1. TMS 402/602:

a. Maintain one copy of the standard in Project field office at all times during
construction. Contractor's supervisory personnel are to be thoroughly
familiar with this material as it applies to Project.

TIES AND ANCHORS

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

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

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

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

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

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

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

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

F. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6
inches long welded to plate and with closed-end plastic tube fitted over rod that allows
rod to move in and out of tube. Fabricate from steel, hot-dip galvanized after
fabrication.

G. Rigid Anchors: Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24
inches long, with ends turned up 2 inches or with cross pins unless otherwise
indicated.

3. CONCRETE MASONRY UNITS

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

C. CMUs:ASTM C90

1. Unit Compressive Strength: Provide units with minimum average net-area
compressive strength as indicated on drawings.

2. Density Classification: Medium weight or Normal weight unless otherwise
indicated.

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

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

5. Faces to Receive Plaster: Where units are indicated to receive a direct

application of plaster, provide textured-face units made with gap-graded
aggregates

4. MORTAR AND GROUT MATERIALS

B. Portland Cement: ASTM C150/C150M, Type | or Il, except Type lll may be used for
cold-weather construction. Provide natural color or white cement as required to
produce mortar color indicated. Alkali content is not more than 0.1 percent when
tested in accordance with ASTM C114.

C. Hydrated Lime: ASTM C207, Type S.
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Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime
containing no other ingredients.

Masonry Cement: ASTM C91/C91M.
Mortar Cement: ASTM C1329/C1329M
Aggregate for Mortar: ASTM C144.

Aggregate for Grout: ASTM C404

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

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2Af1;
compressible up to 35 percent; of width and thickness indicated; formulated from
neoprene urethane or PVC.

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

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

PART 3 - EXECUTION

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

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

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

Exposed Masonry: Mix units to produce uniform blend of colors and textures.

Where existing masonry occurs, match coursing, bonding, color, and texture of existing
masonry.

CONCRETE UNIT MASONRY 042200 - 6



Intersect Studio, LLC Kalamazoo Crosstown
23046 Parkway Facility
Kalamazoo, Michigan

F. Temperature Control: Perform temperature-sensitive construction procedures while
masonry Work is progressing. Temperature ranges indicated below apply to air
temperatures existing at time of installation except for grout. For grout, temperature
ranges apply to anticipated minimum night temperatures. In heating mortar and grout
materials, maintain mixing temperature selected within 10 deg F.

1. 40 to 32 Deg F (4 to 0 Deg C):

a. Mortar: Heat mixing water to produce mortar temperature between
40 and 120 deg F.

b. Grout: Follow normal masonry procedures.
2. 32 to 25 Deg F (0 to Minus 4 Deg C):
a. Mortar: Heat mixing water and sand to produce mortar temperatures
between 40 and 120 deg F; maintain temperature of mortar on boards

above freezing.

b. Grout: Heat grout materials to 90 deg F to produce in-place grout
temperature of 70 deg F at end of workday.

3. 25 to 20 Deg F (Minus 4 to 7 Deg C):
a. Mortar: Heat mixing water and sand to produce mortar temperatures
between 40 and 120 deg F; maintain temperature of mortar on boards
above freezing.

b. Grout: Heat grout materials to 90 deg F to produce in-place grout
temperature of 70 deg F at end of workday.

C. Heat both sides of walls under construction using salamanders or other
heat sources.

d. Use windbreaks or enclosures when wind is in excess of 15 mph.
4. 20 Deg F (Minus 7 Deg C) and Below:

a. Mortar: Heat mixing water and sand to produce mortar temperatures
between 40 and 120 deg F.

b. Grout: Heat grout materials to 90 deg F to produce in-place grout
temperature of 70 deg F at end of workday.

C. Masonry Units: Heat masonry units so that they are above 20 deg F at time
of laying.

d. Provide enclosure and auxiliary heat to maintain an air temperature of at
least 40 deg F for 24 hours after laying units.

5. Do not heat water for mortar and grout to above 160 deg F.

G. Masonry Protection: Protect completed masonry and masonry not being worked on in
the following manner. Temperature ranges indicated apply to mean daily air
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temperatures except for grouted masonry. For grouted masonry, temperature ranges
apply to anticipated minimum night temperatures.

1.

40 to 32 Deg F (4 to 0 Deg C): Protect masonry from rain or snow for at least 24
hours by covering with weather-resistive membrane.

32 to 25 Deg F (0 to Minus 4 Deg C): Completely cover masonry with weather-
resistive membrane for at least 24 hours.

25 to 20 Deg F (Minus 4 to 7 Deg C): Completely cover masonry with weather-
resistive insulating blankets or similar protection for at least 24 hours, 48 hours
for grouted masonry.

20 Deg F (Minus 7 Deg C) and Below: Except as otherwise indicated, maintain
masonry temperature above 32 deg F (0 deg C) for 24 hours using enclosures
and supplementary heat, electric heating blankets, infrared lamps or other
methods proven to be satisfactory. For grouted masonry, maintain heated
enclosure to 40 deg F for 48 hours.

2. TOLERANCES

A. Dimensions and Locations of Elements:

1.

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

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

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

B. Lines and Levels:

1.

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

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

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

For conspicuous vertical lines, such as external corners, door jambs, reveals,
and expansion and control joints, do not vary from plumb by more than
1/8 inch in 10 ft., 1/4 inch in 20 ft., or 1/2 inch maximum.

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

For vertical alignment of exposed head joints, do not vary from plumb by more
than 1/4 inch in 10 ft. or 1/2 inch maximum.
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7. For faces of adjacent exposed masonry units, do not vary from flush alignment
by more than 1/16 inch.

C. Joints:

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

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

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

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

3. ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

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

1. Provide an open space not less than 1/2 inch wide between masonry and
structural steel or concrete unless otherwise indicated. Keep open space free of
mortar and other rigid materials.

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

3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36
inches o.c. horizontally

4. LINTELS

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

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

5. MASONRY-CELL FILL INSTALLATION
A. Pour insulation materials into cavities to fill void spaces. Maintain inspection ports to

show presence of fill at extremities of each pour area. Close the ports after filling has
been confirmed. Limit the fall of fill to one story high, but not more than 20 ft..
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Install molded-polystyrene insulation units into masonry unit cells before laying units

MASONRY-CELL FILL INSTALLATION

Pour insulation materials into cavities to fill void spaces. Maintain inspection ports to
show presence of fill at extremities of each pour area. Close the ports after filling has
been confirmed. Limit the fall of fill to one story high, but not more than 20 ft..

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

REPAIRING, POINTING, AND CLEANING

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

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

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as
follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic
scrape hoes or chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned
for comparison purposes. Obtain Architect's approval of sample cleaning before
proceeding with cleaning of masonry.

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

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

5. Clean concrete masonry by applicable cleaning methods indicated in
NCMA TEK 8-4A
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8. FIELD QUALITY CONTROL
B. Testing and Inspecting: Owner will engage special inspectors to perform tests and
inspections and prepare reports. Allow inspectors access to scaffolding and work areas
as needed to perform tests and inspections. Retesting of materials that fail to comply
with specified requirements is done at Contractor's expense.

C. Inspections: Special inspections in accordance with Level [B] [C] in TMS 402/ACI 530/
ASCE 5.

D. Testing Prior to Construction: One set of tests.
E. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.

F. Grout Test (Compressive Strength): For each mix provided, in accordance with
ASTM C1019

042200
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SECTION 044200 - EXTERIOR STONE CLADDING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1.  Stone panels set with individual anchors.
2. Stone trim units, including sills.

B. Related Requirements:

1. Section 054000 "Cold-Formed Metal Framing" for steel stud frames supporting
stone cladding.

2. Section 079200 "Joint Sealants" for sealing joints in stone cladding system with
elastomeric sealants.

3.  Section 084413 "Glazed Aluminum Curtain Walls" for installing stone panels in
aluminum curtain-wall systems.

1.2 ACTION SUBMITTALS
A.  Product Data: For each variety of stone, stone accessory, and manufactured product.

B.  Shop Drawings: Show fabrication and installation details for stone cladding assembly,
including dimensions and profiles of stone units.

1. Show locations and details of joints both within stone cladding assembly and
between stone cladding assembly and other construction.

2. Include details of mortar joints sealant joints and mortar joints pointed with
sealant.

3. Show locations and details of anchors and backup structure.

4. Show direction of veining, grain, or other directional pattern.

5. Include large-scale shaded elevations and details of decorative surfaces and
inscriptions.

C. Samples for Initial Selection: For joint materials involving color selection.

D. Stone Samples for Verification: Sets for each variety, color, and finish of stone
required; not less than 12 inches square.

1. Sets consist of at least two Samples, exhibiting extremes of the full range of color
and other visual characteristics expected and will establish the standard by which
stone will be judged.

E. Colored Pointing Mortar Samples for Verification: For each color required. Make

Samples using same sand and mortar ingredients to be used on Project.
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Sealant Samples for Verification: For each type and color of joint sealant required.

INFORMATIONAL SUBMITTALS
Material Test Reports:

1. Stone Test Reports: For stone variety proposed for use on Project, by a qualified
testing agency, indicating compliance with required physical properties, other
than abrasion resistance, according to referenced ASTM standards. Base reports
on testing done within previous five years.

2. For metal components, by a qualified testing agency, indicating chemical and
physical properties of metal.

3. Sealant Compatibility and Adhesion Test Report: From sealant manufacturer
complying with requirements in Section 079200 "Joint Sealants" and indicating
that sealants will not stain or damage stone. Include interpretation of test results
and recommendations for primers and substrate preparation needed for
adhesion.

QUALITY ASSURANCE

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

Installer Qualifications: A firm or individual experienced in installing stone cladding
assemblies similar in material, design, and extent to that indicated for this Project,
whose work has a record of successful in-service performance.

Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.

FIELD CONDITIONS
Protect stone cladding during erection by doing the following:

1. Cover tops of stone cladding installation with nonstaining, waterproof sheeting at
end of each day's work. Cover partially completed structures when work is not in
progress. Extend cover a minimum of 24 inches down both sides and hold
securely in place.

2. Prevent staining of stone from mortar, grout, sealants, and other sources.
Immediately remove such materials without damaging stone.

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

4. Protect sills, ledges, and projections from mortar and sealant droppings.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated
with ice or frost. Remove and replace stone cladding damaged by frost or freezing
conditions. Comply with cold-weather construction and protection requirements for
masonry contained in TMS 602/ACI 530.1/ASCE 6.
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Hot-Weather Requirements: Comply with hot-weather construction and protection
requirements for masonry contained in TMS 602/ACI 530.1/ASCE 6.

Environmental Limitations for Sealants: Do not install sealants when ambient and
substrate temperatures are outside limits permitted by sealant manufacturer or below
40 deg F or when joint substrates are wet.

PART 2 - PRODUCTS

2.1

G.

PERFORMANCE REQUIREMENTS
General: Design stone anchors and anchoring systems according to ASTM C1242.

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

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

Safety Factors for Stone: Design stone cladding assembly to withstand loads indicated
without exceeding stone's allowable working stress determined by dividing stone's
average ultimate strength, as established by testing, by the following safety factors:

1. Safety Factor for Oolitic Limestone: 8.
2.  Safety Factor for Dolomitic Limestone: 6.

Design stone anchors and backup structure to withstand loads indicated without
exceeding allowable working stresses established by the following:

1. For Structural Steel: AISC 360.
For Cold-Formed Steel: AlSI's "North American Specification and Commentary
for the Design of Cold-Formed Steel Structural Members."

3. For Cold-Formed Stainless Steel: ASCE/SEI 8, "Specification for the Design of
Cold-Formed Stainless Steel Structural Members."

4, For Aluminum: AA ADM-1, "The Aluminum Design Manual."

5. For Postinstalled Fasteners in Masonry: One-sixth of tested capacity when
installed in masonry units indicated.

Corrosion and Staining Control: Prevent galvanic and other forms of corrosion as well
as staining by isolating metals and other materials from direct contact with incompatible
materials. Materials do not stain exposed surfaces of stone and joint materials.

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

1. Low-Alkali Cement: Portland cement for use with limestone contains no more
than 0.60 percent total alkali when tested according to ASTM C114.

Hydrated Lime: ASTM C207.
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Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime.

Aggregate: ASTM C144; except for [joints narrower than 1/4 inch][and][pointing
mortar], 100 percent pass No. 16 sieve.

1. White Aggregates: Natural white sand or ground white stone.
2. Colored Aggregates: Natural-colored sand or ground marble, granite, or other
durable stone; of color necessary to produce required mortar color.

Water: Potable.

STONE ACCESSORIES

Setting Buttons: Resilient plastic buttons, nonstaining to stone, sized to suit joint
thicknesses and bed depths of stone units without intruding into required depths of
pointing materials.

Concealed Sheet Metal Flashing: Fabricated from stainless steel in thicknesses
indicated, but not less than 0.0156 inch thick, and complying with Section 076200
"Sheet Metal Flashing and Trim."

Cementitious Dampproofing for Limestone: Cementitious formulation recommended by
ILI and nonstaining to stone; compatible with joint sealants and noncorrosive to
anchors and attachments.

Cellular Plastic Weep Hole/Vents: One-piece, flexible extrusion made from UV-
resistant polypropylene copolymer, of length required to extend from exterior face of
stone to cavity behind, in color selected from manufacturer's standard.

Mesh Weep/Vent: Free-draining mesh; made from polyethylene strands, of length
required to extend from exterior face of stone to cavity behind, in color selected from
manufacturer's standard.

FABRICATION OF STONE

General: Fabricate stone units in sizes and shapes required to comply with
requirements indicated.

1. For limestone, comply with recommendations in ILI's "Indiana Limestone
Handbook."

Cut and drill sinkages and holes in stone for anchors, fasteners, supports, and lifting
devices as indicated or needed to set stone securely in place.

Finish exposed faces and edges of stone to comply with requirements indicated for
finish and to match approved samples.

Cut stone to produce uniform joints 1/2 inch wide and in locations indicated.
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Contiguous Work: Provide chases, reveals, reglets, openings, and similar features as
required to accommodate contiguous work.

Fabricate molded work, including washes and drips, to produce stone shapes with a
uniform profile throughout entire unit length, with precisely formed arris slightly eased
to prevent snipping, and with matching profile at joints between units.

Clean backs of stone to remove rust stains, iron particles, and stone dust.

Inspect finished stone units at fabrication plant for compliance with requirements for
appearance, material, and fabrication. Replace defective units.

1. Grade and mark stone for overall uniform appearance when assembled in place.
Natural variations in appearance are acceptable if installed stone units match
range of colors and other appearance characteristics represented in approved
samples and mockups.

Surface Preparation: After fabricating steel items, prepare surfaces to comply with
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

Apply one coat of fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#76.[ After primer has dried, apply one coat of exterior alkyd
enamel complying with MPI#96 of a different color than primer.]

Apply two-coat, high-performance coating system consisting of epoxy zinc-rich primer,

complying with MP1#20 and topcoat of high-build epoxy coating, complying with
MPI#108.

SOURCE QUALITY CONTROL

PART 3 - EXECUTION

3.1

A

INSTALLATION OF STONE CLADDING, GENERAL

Before setting stone, clean surfaces that are dirty or stained by removing soil, stains,
and foreign materials. Clean stone by thoroughly scrubbing with fiber brushes and then
drenching with clear water. Use only mild cleaning compounds that contain no caustic
or harsh materials or abrasives.

Execute stone cladding installation by skilled mechanics and employ skilled stone
fitters at Project site to do necessary field cutting as stone is set.

1. Use power saws with diamond blades to cut stone. Produce lines cut straight and
true, with edges eased slightly to prevent snipping.

Contiguous Work: Provide reveals, reglets, and openings as required to accommodate
contiguous work.
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Provide expansion, control, and pressure-relieving joints of widths and at locations
indicated.

1. Sealing expansion and other joints is specified in Section 079200 "Joint
Sealants."
2. Keep expansion joints free of mortar and other rigid materials.

Install concealed flashing at continuous shelf angles, lintels, ledges, and similar
obstructions to downward flow of water, to divert water to building exterior. Extend
flashing 6 inches at ends and turn up not less than 2 inches to form end dams.

INSTALLATION OF STONE CLADDING WITH MORTAR
Set stone in full bed of mortar with head joints filled unless otherwise indicated.

1. Use setting buttons of adequate size, in sufficient quantity, and of thickness
required to maintain uniform joint width and to prevent mortar from extruding.
Hold buttons back from face of stone a distance at least equal to width of joint,
but not less than depth of pointing materials.

2. Do not set heavy units or projecting courses until mortar in courses below has
hardened enough to resist being squeezed out of joint.

3. Support and brace projecting stones until wall above is in place and mortar has
set.

4, Provide compressible filler in ends of dowel holes and bottoms of kerfs to prevent
end bearing of dowels and anchor tabs on stone. Fill remainder of anchor holes
and kerfs with mortar.

Embed ends of sills in mortar; leave remainder of joint open until final pointing.

Rake out joints for pointing with mortar to depths of not less than 1/2 inch. Rake joints
to uniform depths with square bottoms and clean sides.

Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar
particles. Where setting mortar was removed to depths greater than surrounding areas,
apply first layer of pointing mortar in layers not more than 3/8 inch until a uniform depth
is formed.

Point stone joints by placing pointing mortar in layers not more than 3/8 inch. Compact
each layer thoroughly and allow to become thumbprint hard before applying next layer.

Tool joints with a round jointer having a diameter 1/8 inch larger than width of joint,
when pointing mortar is thumbprint hard.

Rake out mortar from sealant-pointed joints to depths required for sealant and sealant
backing, but not less than 1/2 inch. Rake joints to uniform depths with square bottoms
and clean sides.

Set the following stone cladding with unfilled head joints for installing joint sealants:

1. Cornices.
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2. Copings.
3.  Sills.
4. Belt and other projecting courses.

3.3 INSTALLATION OF JOINT-SEALANTS

A. Prepare joints and apply sealants of type and at locations indicated to comply with

applicable requirements in Section 079200 "Joint Sealants."
3.4 INSTALLATION TOLERANCES

A. Variation from Level: For lintels, sills, water tables, parapets, horizontal bands,
horizontal grooves, and other conspicuous lines, do not exceed 1/8 inch in 10 feet, 1/4
inch in 20 feet, or 3/8 inch maximum.

B.  Variation in Joint Width: Do not vary from average joint width more than plus or minus
1/8 inch or a quarter of nominal joint width, whichever is less. For joints within 60
inches of each other, do not vary more than 1/8 inch or a quarter of nominal joint width,
whichever is less from one to the other.

C. Variation in Plane between Adjacent Stone Units (Lipping): Do not exceed 1/16-inch

difference between planes of adjacent units.

END OF SECTION 044200
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SECTION 051200 - STRUCTURAL STEEL FRAMING

1.GENERAL
1. RELATED DOCUMENTS
2. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

3. SUMMARY

A. Section Includes:

1. Structural steel.
2. Shear stud connectors, shop welded.
3. Shrinkage-resistant grout.

B.  Related Requirements:
1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional
requirements for architecturally exposed structural steel.
2. Section 053100 "Steel Decking" for field installation of shear stud connectors through

deck.
3. Section “078123 - Intumescent Fireproofing”.

4. DEFINITIONS

A.  Structural Steel: Elements of the structural frame indicated on Drawings and as described in
ANSI/AISC 303.

5. PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

6. ACTION SUBMITTALS

A. Product Data:

1. Structural-steel materials.

2. High-strength, bolt-nut-washer assemblies.
3. Shear stud connectors.

4, Anchor rods.

5. Threaded rods.
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6 Shop primer.
7. Galvanized-steel primer.
8. Etching cleaner.
9. Galvanized repair paint.
10.  Shrinkage-resistant grout.

B.  Shop Drawings: Show fabrication of structural-steel components.

7. INFORMATIONAL SUBMITTALS

A.  Welding certificates submitted to special inspector for review.

B.  Field quality-control and special inspection reports.
C.  Certified letter stating that they have done a survey of existing conditions.
8. QUALITY ASSURANCE

A.  Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category BU is accredited by
the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172), or a
fabricator that can provide documentation that their process meets or exceeds AISC standards.

B.  Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE, or that can provide
documentation through references that they have done this type of work for more than 5 years.

C.  Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1/

DI.1M.
2.PRODUCTS
1. PERFORMANCE REQUIREMENTS

A.  Comply with applicable provisions of the following specifications and documents, refer to the
local building code to determine the applicable version:

1. ANSI/AISC 303.
2. ANSI/AISC 360.
3. RCSC's "Specification for Structural Joints Using High-Strength Bolts."

B.  Simple shear connections: Provide details of connections required by the Contract Documents
to be selected or completed by structural-steel fabricator to withstand loads indicated and
comply with other information and restrictions indicated.

L. Select and complete connections using schematic details indicated and AISC 360.

2. Where beam end reactions are not shown provide connections capable of resisting one
half the “Maximum Total Uniform Load” table value for a given beam size and span
provided in AISC’s Steel Construction Manual.

3. Use Allowable Stress Design; data are given at service-load level.

STRUCTURAL STEEL FRAMING 051200 - 2



Intersect Studio, LLC Kalamazoo Crosstown

23046 Parkway Facility

Kalamazoo, Michigan

C.  Moment and bracing connections: Provide connections required by the Contract Documents and
AISC 360.

1. All bolts to be considered slip critical, except in end plate connections where pre-
tensioned bolts shall be used.

2. For all complete joint penetration welds (CJP) select the appropriate type of weld per
AWS to complete the connection.

3. Provide welded shim plates as needed for all flange plate connections.

4.

D.  Moment Connections: Type FR, fully restrained.

E. Construction: Combined system of moment frame, braced frame, and shear walls.
2. STRUCTURAL-STEEL MATERIALS
A. W-Shapes: ASTM A992/A992M or ASTM A572/A572M, Grade 50.
B. Channels, Angles, M, S-Shapes: ASTM A36/A36M.
C.  Plate and Bar: ASTM A36/A36M.
D.  Cold-Formed Hollow Structural Sections and steel pipe: ASTM AS500/A500M, Grade B or

ASTM A500/A500M, Grade C structural tubing.

E.  Corrosion-Resisting (Weathering), Cold-Formed Hollow Structural Sections: ASTM A847/
A847M structural tubing.

F. Steel Castings: ASTM A216/A216M, Grade WCB, with supplementary requirement S11.
G.  Steel Forgings: ASTM A668/A668M.

H.  Welding Electrodes: Comply with AWS requirements.

3. BOLTS AND CONNECTORS

A.  High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1,
heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and
ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type
with plain finish.

2. Direct-Tension Indicators: Squirter DTI’s by Applied Bolting Technology.

3. Twist-Off Type Tension Control Bolts: ASTM F1852

B.  High-Strength A490 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A490, Type 1,
heavy-hex steel structural bolts or Grade F2280 tension-control, bolt-nut-washer assemblies
with splined ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/
F436M, Type 1, hardened carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F959/F959M, Type 490-1, compressible-washer type
with plain finish.
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Zinc-Coated High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M,

Grade A325, Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex
carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers.

1. Finish: Hot-dip zinc coating.

2. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type
with mechanically deposited zinc coating finish.

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M,

Grade F1852, Type 1, heavy-hex or round head assemblies, consisting of steel structural bolts

with splined ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/

F436M, Type 1, hardened carbon-steel washers.

1. Finish: Plain UNO.

Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, cold-
finished carbon steel; AWS D1.1/D1.1M, Type B
RODS

Unheaded Anchor Rods: ASTM F1554, Grade 36 or ASTM F1554, Grade 55 (w/ Sl
supplement).

L. Configuration: Straight.
2. Finish: Plain or Hot-dip zinc coating, ASTM A153/A153M, Class C.

Headed Anchor Rods: ASTM F1554, Grade 36 or ASTM F1554, Grade 55 (w/ S1 supplement),
straight.

L. Finish: Plain or Hot-dip zinc coating, ASTM A153/A153M, Class C.
Threaded Rods: ASTM A36/A36M.

L. Finish: Plain or Hot-dip zinc coating, ASTM A153/A153M, Class C.

PRIMER

Steel Primer:

L. Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior Painting".

2. SSPC-Paint 23, latex primer.

3. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.

Galvanized-Steel Primer: MPI#26.

1. Etching Cleaner: MPI#25, for galvanized steel.
2. Galvanizing Repair Paint: MPI#18, MPI#19, SSPC-Paint 20, or ASTM A780/A780M.
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SHRINKAGE-RESISTANT GROUT

Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in
accordance with ANSI/AISC 303 and to ANSI/AISC 360.

Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Weld using automatic end welding of headed-stud shear connectors in accordance
with AWS D1.1/D1.1M and manufacturer's written instructions.

SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification
for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified.

Weld Connections: Comply with AWS DI1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

GALVANIZING

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel in
accordance with ASTM A123/A123M.

L. Fill vent and drain holes that are exposed in the finished Work unless they function as
weep holes, by plugging with zinc solder and filing off smooth.

SHOP PRIMING
Shop prime steel surfaces, except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches.

Surfaces to be field welded.

Surfaces of high-strength bolted, slip-critical connections.

Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

Surfaces to receive intumescent paint if/when required by manufacturer. Coordinate with
Section “078123 - Intumescent Fireproofing”.

Galvanized surfaces unless indicated to be painted.

Surfaces enclosed in interior construction.

NSRS

e

Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill scale and
spatter, slag, or flux deposits. Prepare surfaces in accordance with the following specifications
and standards:

L. SSPC-SP 2.
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2. SSPC-SP 3.
3. SSPC-SP 7 (WAB)/NACE WAB-4.
4. SSPC-SP 6 (WAB)/NACE WAB-3.

C.  Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop priming by
thoroughly cleaning steel of grease, dirt, oil, flux, and other foreign matter, and treating with
etching cleaner or in accordance with SSPC-SP 16.

D.  Priming: Immediately after surface preparation, apply primer in accordance with manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.

I1. SOURCE QUALITY CONTROL

A.  If one of the two conditions below is followed then source quality control need not be required
provided approved by building official:

1. The fabricator is AISC certified and provides documentation they are approved to
perform such work without special inspection, and at the completion of fabrication the
approved fabricator shall submit a certificate of compliance to the building official stating
that the work was performed in accordance with the approved construction documents.

2. The fabrication process does not require any welding, thermal cutting, heating operations
of any kind. In such cases the fabricator shall submit a detailed procedure for material
control that demonstrates the fabricator’s ability to maintain suitable records and
procedures such that, at any time during the fabrication process, the material
specification, grade and mill test reports for the main stress-carrying elements are capable
of being determined.

B.  Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.
1. Allow testing agency access to places where structural-steel work is being fabricated or
produced to perform tests and inspections.
2. Bolted Connections: Inspect and test shop-bolted connections in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts."
3. Welded Connections: Visually inspect shop-welded connections in accordance with

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E165/E165M.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration are not accepted.

c. Ultrasonic Inspection: ASTM E164.

d. Radiographic Inspection: ASTM E94/E94M.

4. In addition to visual inspection, test and inspect shop-welded shear stud connectors in
accordance with requirements in AWS D1.1/D1.1M.
5. Prepare test and inspection reports.
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3. EXECUTION

L. EXAMINATION
A.  Verity, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces
and locations of anchor rods, bearing plates, and other embedments for compliance with

requirements.

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

2. ERECTION

A.  Set structural steel accurately in locations and to elevations indicated and in accordance with
ANSI/AISC 303 and ANSI/AISC 360.

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

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3 Snug-tighten UNO anchor rods after supported members have been positioned and
plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge of
plate before packing with grout.

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

C. Maintain erection tolerances of structural steel within ANSI/AISC 303.

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

3. FIELD CONNECTIONS

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

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

1. Prepare surface as required for type of joint specified.

2. Install specification approved bolt or washer type connection.

3 For Direct Tension Indicators tighten connection with all needed washers as indicated in
installation instructions.

4. All bolt installation shall be done under the direct supervision of an inspector
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C.  Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances,
appearances, welding procedure specifications, weld quality, and methods used in correcting

welding work.

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

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

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

4. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Weld using end welding of headed-stud shear connectors in accordance with
AWS D1.1/D1.1M and manufacturer's written instructions

4. FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector to perform the following special
inspections:

1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.

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

1. Bolted Connections: Inspect and test bolted connections in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts."

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

a. Prepare surface as required for type of joint specified.

b. Install specification approved bolt or washer type connection.

c. For Direct Tension Indicators tighten connection with all needed washers as
indicated in installation instructions.

d. All bolt installation shall be done under the direct supervision of an inspector or

shop certified quality control individual.
3. Welded Connections: Visually inspect field welds in accordance with AWS D1.1/D1.1M.

a. In addition to 100% visual inspection, 10% of all field fillet welds and 100% all
complete or partial penetration welds will be tested and inspected according to
AWS DI1.1/D1.1M and the following inspection procedures, at testing agency's
option:

1) Liquid Penetrant Inspection: ASTM E165/E165M.

2)  Magnetic Particle Inspection: ASTM E709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

3)  Ultrasonic Inspection: ASTM E164.

4) Radiographic Inspection: ASTM E94/E94M.
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4. Shear Stud Connectors: In addition to visual inspection, test and inspect field-welded
shear connectors according to requirements in AWS D1.1/D1.1M for stud welding and as

follows:

a. Perform bend tests if visual inspections reveal either a less-than-continuous 360-
degree flash or welding repairs to any shear connector.

1) Conduct tests according to requirements in AWS D1.1/D1.1M on additional
shear connectors if weld fracture occurs on shear connectors already tested..

END OF SECTION 051200
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SECTION 053100 - STEEL DECKING

1.GENERAL
1. RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

D.

Conditions and Division 01 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

SUMMARY

Section Includes:

1. Roof deck.
2. Noncomposite form deck.

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight structural
concrete fill over steel deck.

2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors.

3. Section 055000 "Metal Fabrications" for framing deck openings with miscellaneous steel
shapes.

ACTION SUBMITTALS

Product Data: For each type of deck, accessory, and product indicated.

Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, special jointing, accessories, and attachments to other construction.

INFORMATIONAL SUBMITTALS

Welding certificates for special inspectors use.

Product Test Reports: For tests performed by a qualified testing agency, indicating that each of
the following complies with requirements:

1. Power-actuated mechanical fasteners.
Evaluation Reports: For steel deck, from ICC-ES.
L. Field quality-control reports.

Qualification Statements: For welding personnel and testing agency.
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QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with SDI QA/QC,
AWS D1.1/D1.1M, and AWS D1.3/D1.3M.
DELIVERY, STORAGE, AND HANDLING

Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets and
slope to provide drainage. Protect with a waterproof covering and ventilate to avoid
condensation.

L. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to
maintain insulation free of moisture.

2.PRODUCTS

PERFORMANCE REQUIREMENTS

AISI Specifications: Comply with calculated structural characteristics of steel deck in
accordance with AIST S100.

ROOF DECK

Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the
following:

1. Galvanized Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33,
minimum, G60 zinc coating.

Deck Profile: As indicated.

Cellular Deck Profile: As indicated, with bottom plate.

Profile Depth: As indicated.

Design Uncoated-Steel Thickness: As indicated.

Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate: As indicated
Span Condition: Triple span or more uno.

Side Laps: As indicated.

PRI

NONCOMPOSITE FORM DECK

Noncomposite Form Deck: Fabricate ribbed-steel sheet noncomposite form-deck panels to
comply with "SDI Specifications and Commentary for Noncomposite Steel Form Deck," in SDI
Publication No. 31, with the minimum section properties indicated, and with the following:

1. Galvanized Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), G60 [G90] zinc
coating.
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2. Deck yield strength: The yield strength varies between deck profile and gauge. The basis
of design is per Vulcraft Catalog
3. Deck Profile: As indicated.
4. Profile Depth: As indicated.
5. Design Uncoated-Steel Thickness: As indicated.
6. Span Condition: As indicated.
4. ACCESSORIES

A.  General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.

B.  Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

C.  Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel
screws, No. 10 minimum diameter.

D.  Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of
profile indicated or required for application.

F. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of same
material and finish as deck, and of thickness and profile recommended by SDI Publication
No. 31 for overhang and slab depth.

G. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck unless otherwise indicated.

A.  Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory-
punched hole of 3/8-inch minimum diameter.

B.  Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, cold-
finished carbon steel; AWS D1.1/D1.1M, Type B.

C.  Flat Sump Plates: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as
deck. For drains, cut holes in the field.

D.  Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as
deck, with 3-inch-wide flanges. See architectural for profile of recessed pans of 1-1/2-inch
minimum depth. For drains, cut holes in the field.

E. Galvanizing Repair Paint: ASTM A780/A780Mwith dry film containing a minimum of 94
percent zinc dust by weight.

F. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

STEEL DECKING 053100 -3



Intersect Studio, LLC Kalamazoo Crosstown

23046 Parkway Facility
Kalamazoo, Michigan

3. EXECUTION

1. EXAMINATION

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

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

2. INSTALLATION, GENERAL

A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, as
applicable; manufacturer's written instructions; and requirements in this Section.

B.  Install temporary shoring before placing deck panels if required to meet deflection limitations.

C.  Locate deck bundles to prevent overloading of supporting members.

D.  Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract
side-lap interlocks.

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

L Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical

fasteners and install in accordance with deck manufacturer's written instructions.
3. INSTALLATION OF ROOF DECK

A.  Fasten roof-deck panels to steel supporting members as indicated on plans:

B.  Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between
supports, at intervals not exceeding the lesser of one-half of the span or 18 inches, and as
follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.
2. Fasten with a minimum of 1-1/2-inch-long welds.
3. For specific information on spacing and attachment see drawings.
C.  End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2

inches, with end joints as follows:
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L. End Joints: Lapped 2 inches minimum.

D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and
mechanically fasten flanges to top of deck. Space mechanical fasteners not more than 12 inches
apart with at least one fastener at each corner.

L. Install reinforcing channels or zees in ribs to span between supports and mechanically
fasten.
E.  Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end

closures, and reinforcing channels according to deck manufacturer's written instructions.
mechanically fasten to substrate to provide a complete deck installation.

1. Attach cover plates at changes in direction of roof-deck panels unless otherwise
indicated.

F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated.
Install with adhesive according to manufacturer's written instructions to ensure complete
closure.

4. INSTALLATION OF FLOOR DECK

A.  Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated and as follows:

1. Weld Diameter: as indicated.

2. Weld Spacing: Weld edge ribs of panels at each support. Space additional welds an
average of 12 inches apart, but not more than 18 inches apart.

3. Weld Spacing: Space and locate welds as indicated.

4. Weld Washers: Install weld washers at each weld location.

B.  Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between
supports, as indicated on plans.

C.  End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches, with end joints as follows:

1. End Joints: Butted.

D.  Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting
structure according to SDI recommendations unless otherwise indicated.

E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to deck,
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and
sides of deck.

5. REPAIR

A.  Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck
with galvanized repair paint in accordance with ASTM A780/A780M and manufacturer's
written instructions.
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B.  Repair Painting:

1. Wire brush and clean rust spots, welds, and abraded areas on both surfaces of prime-
painted deck immediately after installation, and apply repair paint.

2. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of
deck exposed to view.

3. Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded areas of

both deck surfaces are included in Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting."

6. FIELD QUALITY CONTROL

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

B.  Tests and Inspections:
L. Special inspections and qualification of welding special inspectors for cold-formed steel
floor and roof deck in accordance with quality-assurance inspection requirements of
SDI QA/QC.
a. Field welds will be subject to inspection.
2. Steel decking will be considered defective if it does not pass tests and inspections.
3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-welded

shear connectors in accordance with requirements in AWS D1.1/D1.1M for stud welding
and as follows:

a. Perform bend tests if visual inspections reveal either a less-than-continuous 360-
degree flash or welding repairs to any shear connector.

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on additional
shear connectors if weld fracture occurs on shear connectors that are already
tested.

C.  Prepare test and inspection reports.

END OF SECTION 053100
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SECTION 054000 - COLD-FORMED METAL FRAMING

1.GENERAL
1. RELATED DOCUMENTS
2. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

3. SUMMARY

A.  Section Includes:
1. Exterior non-load-bearing wall framing.
2. Interior non-load-bearing wall framing.
3. Ceiling joist framing.
4. Soffit framing.

B.  Related Requirements:

L. Section 055000 "Metal Fabrications" for miscellaneous steel shapes, masonry shelf
angles, and connections used with cold-formed metal framing.

2. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for interior non-load-bearing,
metal-stud-framed, shaft-wall assemblies, with height limitations.

3. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-bearing,
metal-stud framing, with height limitations and ceiling-suspension assemblies.

4. PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

5. ACTION SUBMITTALS
A.  Product Data: For the following:

Cold-formed steel framing materials.
Load-bearing wall framing.

Exterior non-load-bearing wall framing.
Interior non-load-bearing wall framing.
Vertical deflection clips.

Single deflection track.

Double deflection track.

Drift clips.

. Floor joist framing.

10.  Roof-rafter framing.

11.  Ceiling joist framing.

12.  Soffit framing.

0N UL
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13.  Post-installed anchors.
14. Power-actuated anchors.
15.  Sill sealer gasket.
16.  Sill sealer gasket/termite barrier.

B.  Shop Drawings:

L. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing;
fabrication; and fastening and anchorage details, including mechanical fasteners.

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping,
bracing, bridging, splices, accessories, connection details, and attachment to adjoining
work.

C.  Delegated Design Submittal: For cold-formed steel framing.

6. INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.
B.  Welding certificates for special inspectors use only.
C.  Product Certificates: For each type of code-compliance certification for studs and tracks.
D.  Product Test Reports: For each listed product, for tests performed by a qualified testing agency.

Expansion anchors.

Power-actuated anchors.

Mechanical fasteners.

Vertical deflection clips.

Horizontal drift deflection clips
Miscellaneous structural clips and accessories.

N h L=

E. Research Reports:

1. For nonstandard cold-formed steel framing post-installed anchors and power-actuated
fasteners, from ICC-ES or other qualified testing agency acceptable to authorities having
jurisdiction.

2. For sill sealer gasket/termite barrier, showing compliance with ICC-ES AC380.

7. QUALITY ASSURANCE
A.  Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.

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

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."

C.  Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for
One and Two Family Dwellings."
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8. DELIVERY, STORAGE, AND HANDLING

A.  Protect and store cold-formed steel framing from corrosion, moisture staining, deformation, and
other damage during delivery, storage, and handling as required in AIST S202.

2.PRODUCTS

L. MANUFACTURERS
A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work, must provide documentation that they have
ben preforming such work for a minimum of 5 years.

2. PERFORMANCE REQUIREMENTS

A.  Structural Performance: Provide cold-formed steel framing capable of withstanding design
loads within limits and under conditions indicated.

L. Design framing for loads indicated on drawings and/or for loads imposed on the framing
by other trades or materials including all eccentricities.
2. The contractor is responsible for coordinating all loading methods and locations imposed

on to the cold form metal framing.
3. The design of the framing shall follow all local, state, and federal building codes.
4. Deflection Limits: Design framing systems to withstand design loads without deflections
greater than the following:
a. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/360 of the wall
height under a horizontal load of 5 1bf/sq. ft..
b. Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/600 of the wall
height.
c. Interior Non-Load-Bearing Framing: Horizontal deflection of 1/360 of the wall
height under a horizontal load of 5 1bf/sq. ft..
d. Ceiling Joist Framing: Vertical deflection of 1/360 of the span for live loads and
1/240 for total loads of the span.

5. Design framing systems to provide for movement of framing members located outside
the insulated building envelope without damage or overstressing, sheathing failure,
connection failure, undue strain on fasteners and anchors, or other detrimental effects
when subject to a maximum ambient temperature change of 120 deg F.

6. Design framing system to maintain clearances at openings, to allow for construction
tolerances, and to accommodate live load deflection of primary building structure as
follows:

a. Upward and downward movement of 1 inch.
7. Design exterior non-load-bearing wall framing to accommodate horizontal deflection

without regard for contribution of sheathing materials.

B.  Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated,
framing shall comply with AISI S100, AISI S200, and the following:

1. Floor and Roof Systems: AISI S210.
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2. Wall Studs: AISI S211.
3. Headers: AISI S212.
4. Lateral Design: AISI S213.

3. COLD-FORMED STEEL FRAMING MATERIALS

A.  Framing Members, General: Comply with ASTM C955, AISI S200 and ASTM C955, Section 8,
and AISI S240 for conditions indicated.

B.  Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and
coating designation as follows:

1. Grade: As required by structural performance.
2. Coating: G60, A60, AZ50, or GF30.

C.  Steel Sheet for Vertical Deflection and Drift Clips: ASTM A653/A653M, structural steel, zinc
coated, of grade and coating as follows:

1. Grade: As required by structural performance.
2. Coating: G60.

4. EXTERIOR NON-LOAD-BEARING WALL FRAMING

A.  Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness:
a. Brick backup: As required by design with an 43 mils minimum per ACI 530.
b. Metal Panel backup: As required by design with a minimum as required by the
metal panel supplier.
c. All other materials: As required by design
2. Flange Width: as required by design.
3. Section Properties: as required by design.

B.  Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with unstiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: Manufactures standard unless otherwise indicated.

C.  Vertical Deflection Clips: Manufacturer's standard bypass or head clips, capable of
accommodating upward and downward vertical displacement of primary structure through
positive mechanical attachment to stud web.

D.  Single Deflection 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 loads and transfer them to the primary structure, and as
follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: Manufactures standard unless otherwise indicated .
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E.  Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of
nested inner and outer tracks; unpunched, with unstiffened flanges.

1. Outer Track: Of web depth to allow free vertical movement of inner track, with flanges
designed to support horizontal loads and transfer them to the primary structure, and as
follows:

a. Minimum Base-Metal Thickness: Matching steel studs.
b. Flange Width: 1 inch plus the design gap for one-story structures, and 1 inch plus
twice the design gap for other applications.

2. Inner Track: Of web depth indicated, and as follows:

a. Minimum Base-Metal Thickness: Matching steel studs.
b. Flange Width: as required by design.

F. 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 through
positive mechanical attachment to stud web and structure.

5. INTERIOR NON-LOAD-BEARING WALL FRAMING

A.  Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

L. Minimum Base-Metal Thickness: As required by design
2. Flange Width: as required by design.
3. Section Properties: as required by design.

B.  Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with unstiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: Manufactures standard unless otherwise indicated.

C.  Vertical Deflection Clips: Manufacturer's standard bypass or head clips, capable of
accommodating upward and downward vertical displacement of primary structure through
positive mechanical attachment to stud web.

D.  Single Deflection 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 loads and transfer them to the primary structure, and as
follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: Manufactures standard unless otherwise indicated .

E.  Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of
nested inner and outer tracks; unpunched, with unstiffened flanges.

1. Outer Track: Of web depth to allow free vertical movement of inner track, with flanges

designed to support horizontal loads and transfer them to the primary structure, and as
follows:
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a. Minimum Base-Metal Thickness: Matching steel studs.
b. Flange Width: 1 inch plus the design gap for one-story structures, and 1 inch plus
twice the design gap for other applications.

2. Inner Track: Of web depth indicated, and as follows:

a. Minimum Base-Metal Thickness: Matching steel studs.
b. Flange Width: as required by design.

F. 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 through
positive mechanical attachment to stud web and structure.

6. CEILING JOIST FRAMING

A.  Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths indicated,
punched with standard holes, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: as required by design uno.
2. Flange Width: 1-5/8 inches, minimum.
3. Section Properties: as required by design.

7. SOFFIT FRAMING

A.  Exterior Soffit Frame: Manufacturer's standard C-shaped steel sections, of web depths
indicated, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: as required by design uno.
2. Flange Width: 1-5/8 inches, minimum.
3. Section Properties: as required by design>.

8. FRAMING ACCESSORIES

A.  Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, Type H,
metallic coated steel sheet, of same grade and coating designation used for framing members.

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise
indicated, as follows:

Supplementary framing.
Bracing, bridging, and solid blocking.
Web stiffeners.

Anchor clips.

End clips.

Foundation clips.

Gusset plates.

Stud kickers and knee braces.
Joist hangers and end closures.
Hole-reinforcing plates.
Backer plates.
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ANCHORS, CLIPS, AND FASTENERS

Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to
ASTM A123/A123M.

Anchor Bolts: ASTM F 1554, Grade 36 weldable, threaded carbon-steel hex-headed bolts, and
carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to
ASTM A 153/A 153M, Class C.

Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened metal, if
visible, unless otherwise indicated; with working capacity greater than or equal to the design
load, according to an evaluation report acceptable to authorities having jurisdiction, based on
ICC-ES ACO1, ICC-ES AC193, ICC-ES ACSS8, or ICC-ES AC308 as appropriate for the
substrate.

1. Uses: Securing cold-formed steel framing to structure.

2. Type: Torque-controlled expansion anchor, Mechanical anchor, Torque-controlled
adhesive anchor or adhesive anchor.

3. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated.

4. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: Alloy

Group 1 stainless-steel bolts, ASTM F593, and nuts, ASTM F594.
Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the
design load, according to an evaluation report acceptable to authorities having jurisdiction,
based on ICC-ES AC70.

Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, steel
drill screws.

L. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere.

Welding Electrodes: Comply with AWS standards.

MISCELLANEOUS MATERIALS
Galvanizing Repair Paint: ASTM A780/A780M, MIL-P-21035B, or] SSPC-Paint 20.

Cement Grout: Portland cement, ASTM C150/C150M, Type I; 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.

Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, nonstaining
grout, complying with ASTM C1107/C1107M, and with a fluid consistency and 30-minute
working time.

Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed steel of
same grade and metallic coating as framing members supported by shims.

Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's
standard widths to match width of bottom track or rim track members as required.
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F. Sill Sealer Gasket/Termite Barrier: Minimum 68-mil nominal thickness, self-adhering sheet

consisting of 64 mils of rubberized asphalt laminated on one side to a 4-mil-thick, polyethylene-
film reinforcement, and with release liner on adhesive side[; formulated for application with
primer or surface conditioner that complies with VOC limits of authorities having jurisdiction].

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

a. Peel Adhesion: 17.0 Ib/in of width when tested in accordance with ASTM D412.

b. Low-Temperature Flexibility: Pass at minus 25 deg F when tested in accordance
with ASTM D146/D146M.
c. Water Vapor Permeance: 0.05 perm maximum when tested in accordance with

ASTM E96/E96M, Method B.
d. Resistance to Termite Penetration: Comply with ICC-ES AC380.

I1. FABRICATION

A.  Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AISI'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 steel framing members by welding, screw fastening, clinch fastening,
pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing
members is not permitted.

a. Comply with AWS D1.3/D1.3M 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 screws
penetrating joined members by no fewer than three exposed screw threads.

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin
fastening, or screw fastening, according to Shop Drawings.

B.  Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection
stresses. Lift fabricated assemblies by means that prevent damage or permanent distortion.

C. Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable
variation of 1/8 inch in 10 feet and as follows:

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch from
plan location. Cumulative error are not to exceed minimum fastening requirements of
sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum out-of-
square tolerance of 1/8 inch.
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3. EXECUTION

1. EXAMINATION

A.  Examine substrates, areas, conditions, and abutting structural framing for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

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

2. PREPARATION

A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

B.  After applying sprayed fire-resistive materials, remove only as much of these materials as
needed to complete installation of cold-formed framing without reducing thickness of fire-
resistive materials below that required to obtain fire-resistance ratings indicated. Protect
remaining fire-resistive materials from damage.

C. Install load-bearing shims or grout between the underside of load-bearing wall bottom track and
the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a
uniform bearing surface on supporting concrete or masonry construction.

D.  [Install sill sealer gasket at the underside of wall bottom track or rim track and at the top of
foundation wall or slab at stud or joist locations.

E.  Install sill sealer gasket/termite barrier in accordance with manufacturer's written instructions at
the underside of wall bottom track or rim track and at the top of foundation wall or slab at stud
or joist locations.

3. INSTALLATION, GENERAL

A.  Cold-formed steel framing may be shop or field fabricated for installation, or it may be field
assembled.

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's
written instructions unless more stringent requirements are indicated.

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting
structure.

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush,
even, true-to-line joints with maximum variation in plane and true position between
fabricated panels not exceeding 1/16 inch.

D. Install cold-formed steel framing and accessories plumb, square, and true to line, and with
connections securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening,

or riveting. Wire tying of framing members is not permitted.
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a. Comply with AWS D1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners, install according to Shop Drawings, and comply with
requirements for spacing, edge distances, and screw penetration.

Install framing members in one-piece lengths unless splice connections are indicated for track
or tension members.

Install temporary bracing and supports to secure framing and support loads equal to those for
which structure was designed. Maintain braces and supports in place, undisturbed, until entire
integrated supporting structure has been completed and permanent connections to framing are
secured.

Do not bridge building expansion joints with cold-formed steel framing. Independently frame
both sides of joints.

Install insulation, specified in Section 072100 "Thermal Insulation," in framing-assembly
members, such as headers, sills, boxed joists, and multiple studs at openings, that are
inaccessible on completion of framing work.

Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved
or standard punched openings.

INSTALLATION OF EXTERIOR NONLOADBEARING WALL FRAMING

Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure.

Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as
follows:

L. Stud Spacing: As indicated.

Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls or
warped surfaces and similar requirements.

Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.

L. Install single deep-leg deflection tracks and anchor to building structure.

2. Install double deep-leg deflection tracks and anchor outer track to building structure.

3 Connect vertical deflection clips to [bypassing] [infill] studs and anchor to building
structure.

4. Connect drift clips to cold-formed steel framing and anchor to building structure.

Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings
but not more than 48 inches apart. Fasten at each stud intersection.

L. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs.

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat
straps to stud flanges and secure solid blocking to stud webs or flanges.
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3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written
instructions.

Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 inches of

single deflection track. Install a combination of bridging and stud or stud-track solid blocking of
width and thickness matching studs, secured to stud webs or flanges.

1. Install solid blocking at centers indicated on Shop Drawings.

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing
system.

5. INSTALLATION OF INTERIOR NON-LOAD-BEARING WALL FRAMING

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure.

B.  Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as
follows:

L. Stud Spacing: As indicated.

C.  Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar requirements.

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.

1. Install single deep-leg deflection tracks and anchor to building structure.

2. Install double deep-leg deflection tracks and anchor outer track to building structure.

3. Connect vertical deflection clips to studs and anchor to building structure.

4. Connect drift clips to cold-formed steel metal framing and anchor to building structure.

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings
but not more than 48 inches apart. Fasten at each stud intersection.

L. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs.

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat
straps to stud flanges and secure solid blocking to stud webs or flanges.

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written
instructions.

F. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 inches of
single deflection track. Install a combination of bridging and stud or stud-track solid blocking of
width and thickness matching studs, secured to stud webs or flanges.

1. Install solid blocking at centers indicated on Shop Drawings.

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing
system.

COLD-FORMED METAL FRAMING 054000 -
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INSTALLATION OF JOIST FRAMING

Install perimeter joist track sized to match joists. Align and securely anchor or fasten track to
supporting structure at corners, ends, and spacing indicated on Shop Drawings.

Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position,
brace, and reinforce. Fasten joists to both flanges of joist track.

1. Install joists over supporting frame with a minimum end bearing of 1-1/2 inches.
2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers,
steel clip angles, or steel-stud sections.

Space joists not more than 2 inches from abutting walls, and as follows:
L. Joist Spacing: As indicated.

Frame openings with built-up joist headers, consisting of joist and joist track or another
combination of connected joists if indicated.

Install joist reinforcement at interior supports with single, short length of joist section located
directly over interior support, with lapped joists of equal length to joist reinforcement.

1. Install web stiffeners to transfer axial loads of walls above.

Install bridging at intervals indicated on Shop Drawings. Fasten bridging at each joist
intersection as follows:

L. Joist-Track Solid Bridging: Joist-track solid blocking of width and thickness indicated,
secured to joist webs.

2. Combination Bridging: Combination of flat, taut, steel sheet straps of width and thickness
indicated and joist-track solid blocking of width and thickness indicated. Fasten flat
straps to bottom flange of joists and secure solid blocking to joist webs.

Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange.
Install miscellaneous joist framing and connections, including web stiffeners, closure pieces,

clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a complete
and stable joist-framing assembly.

7. INSTALLATION TOLERANCES

Install cold-formed steel framing level, plumb, and true to line to a maximum allowable

tolerance variation of 1/8 inch in 10 feet and as follows:

L. Space individual framing members no more than plus or minus 1/8 inch from plan
location. Cumulative errors are not to exceed minimum fastening requirements of
sheathing or other finishing materials.
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REPAIR
Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed steel framing with galvanized repair paint according to ASTM A780/
A780M and manufacturer's written instructions.

FIELD QUALITY CONTROL

Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Field and shop welds will be subject to testing and inspecting.

Testing agency will report test results promptly and in writing to Contractor and Architect.
Cold-formed steel framing will be considered defective if it does not pass tests and inspections.
Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

PROTECTION

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and

Installer, that ensure that cold-formed steel framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION 054000
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SECTION 057300 - DECORATIVE METAL RAILINGS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1.  Steel and iron decorative railings.
B. Related Requirements:

1.  Section 057313 "Glazed Decorative Metal Railings."
2. Section 061000 "Rough Carpentry" for wood blocking for anchoring railings.
3.  Section 064023 "Interior Architectural Woodwork" for wood railings.

1.2 ACTION SUBMITTALS
A. Product Data:

1. Manufacturer's product lines of decorative metal railings assembled from
standard components.

Fasteners.

Post-installed anchors.

Handrail brackets.

Wood rails.

Metal finishes.

Sabhwh

B. Shop Drawings: Include plans, elevations, sections, and attachment details.
C. Samples for Initial Selection: For products involving selection of color, texture, or
design, including mechanical finishes.
1.3 INFORMATIONAL SUBMITTALS
A. Qualification Data: For delegated design professional engineer.

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

C. Product Test Reports: For tests on railings performed by a qualified testing agency, in
accordance with ASTM E894 and ASTM E935.

D. Research Reports: For post-installed anchors, from ICC-ES or other qualified testing
agency acceptable to authorities having jurisdiction.
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1.4 QUALITY ASSURANCE

A.  Welding Qualifications: Qualify procedures and personnel in accordance with the
following:

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

1.5 FIELD CONDITIONS
A.  Field Measurements: Verify actual locations of walls and other construction contiguous
with railings by field measurements before fabrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Structural Performance: Railings, including attachment to building construction, are to
withstand the effects of gravity loads and the following loads and stresses within limits
and under conditions indicated:
1. Handrails and Top Rails of Guards:
a. Uniform load of 50 Ibf/ft. applied in any direction.
b. Concentrated load of 200 Ibf applied in any direction.
C. Uniform and concentrated loads need not be assumed to act concurrently.
2. Infill of Guards:
a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft..
b. Infill load and other loads need not be assumed to act concurrently.

2.2 METALS, GENERAL

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

B. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless
otherwise indicated.
2.3 STEEL AND IRON DECORATIVE RAILINGS
A.  Steel and Iron Decorative Railings:

1. Basis-of-Design Product: Subject to compliance with requirements, provide HDI
Railing: Ferric or Approved Equivalentby one of the following:
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Architectural Iron Designs, Inc.
Indital USA

Lawler Foundry Corporation
Livers Bronze Co.

Olin Metal Works

Regency Railings

Trex Commercial Products, Inc.
Tri Tech, Inc.

VIVA Railings, LLC

Wagner Companies (The); R&B Wagner, Inc.
Wiemann Metalcraft

AT T TQ 0000

2. Source Limitations: Obtain steel decorative railing components from single
source from single manufacturer.

Tubing: ASTM A500/A500M (cold formed) ASTM A513/A513M, Type 5.
Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010.
Plates, Shapes, and Bars: ASTM A36/A36M.
Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M,
unless otherwise indicated.
MISCELLANEOUS MATERIALS
Wood Rails:
1. Clear, straight-grained hardwood rails secured to exposed metal subrail.
a.  Species: To Match Existing.
b. Finish: To Match Existing.
c Staining: To Match Existing.
d Profile: To Match Existing.

Etching Cleaner for Galvanized Metal: Compatible with coating system specified.

Galvanizing Repair Paint: High-zinc-dust-content paint compatible with coating system
specified.

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

1. Use primer containing pigments that make it easily distinguishable from zinc-rich
primer.

Epoxy Zinc-Rich Primer: Compatible with topcoat.
Shop Primer for Galvanized Steel: Coordinate with finish coat.

Intermediate Coats and Topcoats: Provide products that comply with Section 099123
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"Interior Painting."
Epoxy Intermediate Coat: Compatible with primer and topcoat.
Polyurethane Topcoat: Compatible with undercoat.

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

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled
expansion cement formulation for mixing with water at Project site to create pourable
anchoring, patching, and grouting compound.

FABRICATION

Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that

required to support structural loads.

Shop assemble railings to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations.

1. Clearly mark units for reassembly and coordinated installation.
2. Use connections that maintain structural value of joined pieces.

Cut, drill, and punch metals cleanly and accurately.

1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless
otherwise indicated.

2. Remove sharp or rough areas on exposed surfaces.

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

Fabricate connections that will be exposed to weather in a manner to exclude water.

1. Provide weep holes where water may accumulate.
2. Locate weep holes in inconspicuous locations.

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar
items.

Connections: Fabricate railings with mechanical connections unless otherwise
indicated.

Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members
with concealed internal welds that eliminate surface grinding, using manufacturer's
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standard system of sleeve and socket fittings.

Brazed Connections: Connect copper and copper-alloy railings by brazing. Cope
components at connections to provide close fit, or use fittings designed for this
purpose. Braze corners and seams continuously.

1. Use materials and methods that match color of base metal, minimize distortion,
and develop maximum strength and corrosion resistance.

2. Remove flux immediately.

3. At exposed connections, finish exposed surfaces smooth and blended, so no
roughness shows after finishing and brazed surface matches contours of
adjoining surfaces.

Mechanical Connections: Connect members with concealed mechanical fasteners and
fittings.

1. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.
2. Fabricate splice joints for field connection using an epoxy structural adhesive if
this is manufacturer's standard splicing method.

Form changes in direction as follows:

1. As detailed.
2. By radius bends of radius indicated.

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

Close exposed ends of hollow railing members with prefabricated cap and end fittings
of same metal and finish as railings.

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

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

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

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

1. Fabricate anchorage devices capable of withstanding loads imposed by railings.
2. Coordinate anchorage devices with supporting structure.

For railing posts set in concrete, provide stainless steel sleeves not less than 6 inches
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long with inside dimensions not less than 1/2 inch greater than outside dimensions of
post, with metal plate forming bottom closure.

For removable railing posts, fabricate slip-fit sockets from stainless steel tube or pipe
whose ID is sized for a close fit with posts; limit movement of post without lateral load,
measured at top, to not more than one-fortieth of post height.

1. Provide socket covers designed and fabricated to resist being dislodged.
2. Provide chain with eye, snap hook, and staple across gaps formed by removable
railing sections at locations indicated. Fabricate from same metal as railings.

Stainless Steel Cable Guard Infill: Fabricate cable guard infill assemblies in the shop to
field-measured dimensions with fittings machine swaged.

1. Minimize amount of turnbuckle take-up used for dimensional adjustment, so
maximum amount is available for tensioning cable.

2.  Tag cable assemblies and fittings to identify installation locations and orientations
for coordinated installation.

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

GENERAL FINISH REQUIREMENTS

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

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

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

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

STEEL AND IRON FINISHES
Galvanized Railings:

1. Hot-dip galvanize indicated steel and iron railings, including hardware, after
fabrication.

2. Comply with ASTM A123/A123M for hot-dip galvanized railings.

3. Comply with ASTM A153/A153M for hot-dip galvanized hardware.

4 Do not quench or apply post-galvanizing treatments that might interfere with paint
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adhesion.
5. Fill vent and drain holes that are exposed in the finished Work, unless indicated
to remain as weep holes, by plugging with zinc solder and filing off smooth.

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

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

1. Comply with SSPC-SP 16.

For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings,
brackets, fasteners, and sleeves; however, hot-dip galvanize anchors to be embedded
in exterior concrete or masonry.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with
SSPC-SP 6/NACE No. 3.

1. Railings Indicated To Receive Zinc-Rich Primer; SSPC-SP 6/NACE No. 3.

2. Railings Indicated To Receive Primers Specified in Section 099600 "High-
Performance Coatings": SSPC-SP 6/NACE No. 3.

3. Other Railings: SSPC-SP 7/NACE No. 4.

Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise
indicated. Comply with requirements in SSPC-PA 1 for shop painting. Primer need not
be applied to surfaces to be embedded in concrete or masonry.

1. Shop prime uncoated railings with primers specified in Section 099113 "Exterior
Painting" unless indicated.

Shop-Painted Finish: Comply with Section 099113 "Exterior Painting."

1. Color: Match Architect's sample.

PART 3 - EXECUTION

3.1

A

INSTALLATION, GENERAL
Perform cutting, drilling, and fitting required for installing railings.

1. Fit exposed connections together to form tight, hairline joints.
. Install railings level, plumb, square, true to line; without distortion, warp, or rack.
3. Set railings accurately in location, alignment, and elevation; measured from
established lines and levels.
4. Do not weld, cut, or abrade surfaces of railing components that have been
coated or finished after fabrication and that are intended for field connection by
mechanical or other means without further cutting or fitting.
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5. Set posts plumb within a tolerance of 1/16 inch in 3 feet.

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

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete,
masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

C. Adjust railings before anchoring to ensure matching alignment at abutting joints.
D. Fastening to In-Place Construction: Use anchorage devices and fasteners where

necessary for securing railings and for properly transferring loads to in-place
construction.

END OF SECTION 057300
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SECTION 057313 - GLAZED DECORATIVE METAL RAILINGS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Glazed decorative metal railings.
Related Requirements:

1. Section 061000 "Rough Carpentry" for wood blocking for anchoring railings.

ACTION SUBMITTALS

Product Data:

1. Stainless Steel Glass Railing System

Shop Drawings: Include plans, elevations, sections, and attachment details.
Samples for Initial Selection: For products involving selection of color, texture, or
design.

INFORMATIONAL SUBMITTALS

Product Test Reports: For tests performed by a qualified testing agency, in accordance
with ASTM E894, ASTM E935, ASTM E2353, and ASTM E2358.

Evaluation Reports: From ICC-ES or other qualified testing agency acceptable to
authorities having jurisdiction.

1. For glazed decorative metal railings.

2. For post-installed anchors.

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous

with railings by field measurements before fabrication and indicate measurements on
Shop Drawings.
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WARRANTY
Manufacturer's Special Warranty for Laminated Glass: Glazed decorative metal railing

manufacturer agrees to replace laminated-glass units that deteriorate within specified
warranty period. Deterioration of laminated glass is defined as defects developed from
normal use that are not attributed to glass breakage or to maintaining and cleaning
laminated glass contrary to manufacturer's written instructions. Defects include edge
separation, delamination materially obstructing vision through glass, and blemishes
exceeding those allowed by referenced laminated-glass standard.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A

PERFORMANCE REQUIREMENTS

General: In engineering railings to withstand structural loads indicated, determine
allowable design working stresses of railing materials based on the following:

1. Aluminum: The lesser of minimum yield strength divided by 1.65, or minimum
ultimate tensile strength divided by 1.95.

2. Copper Alloys: 60 percent of minimum yield strength.

3.  Stainless Steel: 60 percent of minimum yield strength.

4 Steel: 72 percent of minimum yield strength.

Structural Performance: Railings, including attachment to building construction, are to
withstand the effects of gravity loads and the following loads and stresses within limits
and under conditions indicated:
1. Handrails and Top Rails of Guards:

a. Uniform load of 50 Ibf/ft. applied in any direction.

b. Concentrated load of 200 Ibf applied in any direction.

C. Uniform and concentrated loads need not be assumed to act concurrently.
2. Structural Glass Railings and Glass-Infill Panels:

a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft..

b. Infill load and other loads need not be assumed to act concurrently.
GLAZED DECORATIVE METAL RAILINGS
Basis-of-Design Product: Subject to compliance with requirements, provide Viewrail
Signature Posts, Special Application Mount, 6000 Wood Top Rail, Flat Top Post ,Glass
Infill, 316 SS Post or Approved Equivalent by one of the following:

1. ATR Technologies, Inc.
2. C.R. Laurence Co., Inc.; CRH Americas, Inc.

GLAZED DECORATIVE METAL RAILINGS 057313 -2



Intersect Studio, LLC Kalamazoo Crosstown

23046

2.3

24

Parkway Facility
Kalamazoo, Michigan

3 CraneVeyor Corp

4 Glass Vice USA

5. Greco; CSW Industrials Inc.

6. Hollaender Architectural Railing Systems; Hollaender Mfg. Co.
7 Hollaender Mfg. Co.

8 Julius Blum & Co., Inc.

9. Livers Bronze Co.

10.  Morse Industries

11. Southwest Metalsmiths, Inc.

12. TACO Metals Inc.

13. Trex Commercial Products, Inc.

14. Tri Tech, Inc.

15. Tuttle, a Dant Clayton Division

16. VIVA Railings, LLC

17. Wagner Companies (The); R&B Wagner, Inc.

Source Limitations for Laminated Glass: Obtain from single source from single
manufacturer.

Source Limitations for Decorative Metal Railing Components: Obtain from single
source from single manufacturer for each component and installation method.

Product Options: Information on Drawings and in the Specifications establishes
requirements for railing system's aesthetic effects and performance characteristics.
Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of
components and assemblies as they relate to sightlines, to one another, and to
adjoining construction.

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

METALS, GENERAL

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

Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless
otherwise indicated.

FABRICATION OF METAL RAILINGS

Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that
required to support structural loads.

Assemble railings in the shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations.
Clearly mark units for reassembly and coordinated installation. Use connections that
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maintain structural value of joined pieces.

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

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

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

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar
items.

Mechanical Connections: Connect members with concealed mechanical fasteners and
fittings. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

1. Fabricate splice joints for field connection using an epoxy structural adhesive if
this is manufacturer's standard splicing method.

Form changes in direction as follows:
Close exposed ends of hollow railing members with prefabricated end fittings.

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

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

Provide inserts and other anchorage devices for connecting railings to concrete or
masonry work. Fabricate anchorage devices capable of withstanding loads imposed by
railings. Coordinate anchorage devices with supporting structure.

METAL FINISH REQUIREMENTS, GENERAL

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

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

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

2.6 STAINLESS STEEL FINISHES
A.  Material: 6061 Aluminum (Aircraft Grade)

B. Post Gauge: 316SS 7 Gauge
PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A.  Comply with Drawings and manufacturer's written instructions for installing glazed
decorative metal railings, accessories, and other components.

B.  Perform cutting, drilling, and fitting required for installing metal railings.

1. Fit exposed connections together to form tight, hairline joints.

2. Install railings level, plumb, square, true to line; without distortion, warp, or rack.

3 Set railings accurately in location, alignment, and elevation; measured from
established lines and levels.

4, Do not weld, cut, or abrade surfaces of metal railing components that have been

coated or finished after fabrication and that are intended for field connection by

mechanical or other means without further cutting or fitting.

Set posts plumb within a tolerance of 1/16 inch in 3 feet.

Align rails so variations from level for horizontal members and variations from

parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch

in 12 feet.

o o

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

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete,
masonry, wood, or dissimilar metals, with shop primer bituminous paint.

D.  Adjust railings before anchoring to ensure matching alignment at abutting joints.
E.  Fastening to In-Place Construction: Use anchorage devices and fasteners where

necessary for securing railings and for properly transferring loads to in-place
construction.

END OF SECTION 057313
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SECTION 061000 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1

A

1.2

SUMMARY
Section Includes:

Wood-preservative-treated lumber.
Fire-retardant-treated lumber.
Miscellaneous lumber.

Plywood backing panels.

pPONM~

DELIVERY, STORAGE, AND HANDLING

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

PART 2 - PRODUCTS

2.1

2.2

A

WOOD PRODUCTS

Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If
no grading agency is indicated, comply with the applicable rules of any rules-writing
agency certified by the ALSC Board of Review. Grade lumber by an agency certified by
the ALSC Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.

2. For exposed lumber indicated to receive a stained or natural finish, mark grade
stamp on end or back of each piece.

3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20
for moisture content specified. Where actual sizes are indicated, they are
minimum dressed sizes for dry wood products.

4. Dress lumber, S4S, unless otherwise indicated.

Maximum Moisture Content:

1. Boards: 15 percent.

2. Dimension Lumber: 15 percent unless otherwise indicated.
FIRE-RETARDANT-TREATED LUMBER

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

Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a
flame-spread index of 25 or less when tested in accordance with ASTM E84, and with
no evidence of significant progressive combustion when the test is extended an
additional 20 minutes, and with the flame front not extending more than 10.5 feet
beyond the centerline of the burners at any time during the test.

1. Treatment is not to promote corrosion of metal fasteners.

2. Interior Type A: Treated materials are to have a moisture content of 28 percent or
less when tested in accordance with ASTM D3201/D3201M at 92 percent relative
humidity. Use where exterior type is not indicated.

3. Design Value Adjustment Factors: Treated lumber is to be tested according to
ASTM D5664 and design value adjustment factors are to be calculated according
to ASTM D6841. For enclosed roof framing, framing in attic spaces, and where
high temperature fire-retardant treatment is indicated, provide material with
adjustment factors of not less than 0.85 modulus of elasticity and 0.75 for
extreme fiber in bending for Project's climatological zone.

Kiln-dry lumber after treatment to maximum moisture content of 19 percent.

Identify fire-retardant-treated wood with appropriate classification marking of qualified
testing agency and other information required by authorities having jurisdiction.

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

1. Concealed blocking.
2. Plywood backing panels.

MISCELLANEOUS LUMBER

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

1. Blocking.
2. Rooftop equipment bases and support curbs.

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

Hem-fir (north); NLGA.

Mixed southern pine or southern pine; SPIB.
Spruce-pine-fir; NLGA.

Hem-fir, WCLIB or WWPA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
Western woods; WCLIB or WWPA.

Northern species; NLGA.

Eastern softwoods; NeLMA.

N WN =
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PLYWOOD BACKING PANELS

Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, fire-retardant treated,
in thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION

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

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

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

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

Do not splice structural members between supports unless otherwise indicated.

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

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

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

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

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code
(IBC).
2. ICC-ES evaluation report for fastener.

INSTALLATION OF WOOD BLOCKING AND NAILERS
Install where indicated and where required for attaching other work. Form to shapes

indicated and cut as required for true line and level of attached work. Coordinate
locations with other work involved.
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B.  Attach wood blocking to substrates to support applied loading. Recess bolts and nuts
flush with surfaces unless otherwise indicated.

C. Attach wood roofing nailers securely to substrate to resist the designed outward and

upward wind loads indicated on Drawings and in accordance with ANSI/SPRI ED-1,
Tables A6 and A7.

3.3 INSTALLATION OF WOOD FURRING

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

3.4 PROTECTION
A.  Protect wood that has been treated with inorganic boron (SBX) from weather. If,
despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered

borate treatment. Apply borate solution by spraying to comply with EPA-registered
label.

END OF SECTION 061000
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SECTION 062023 - INTERIOR FINISH CARPENTRY

PART 1 - GENERAL

1

1

—_
AW

A

A

2

SUMMARY
Related Requirements:

1. Section 061000 "Rough Carpentry" for furring, blocking, and other carpentry work
not exposed to view and for framing exposed to view.

2. Section 064023 "Interior Architectural Woodwork" for shop-fabricated carpentry.

3 Section 099123 "Interior Painting" for priming and backpriming of interior finish
carpentry.

ACTION SUBMITTALS
Product Data:
1. Interior trim.

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

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

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

Samples: For each exposed product and for each color and texture specified.

QUALITY ASSURANCE
FIELD CONDITIONS

Environmental Limitations: Do not deliver or install interior finish carpentry materials
until building is enclosed and weatherproof, wet-work in space is completed and
nominally dry, and HVAC system is operating and maintaining temperature and relative
humidity at occupancy levels during the remainder of the construction period.

Do not install finish carpentry materials that are wet, moisture damaged, or mold
damaged.
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1. Indications that materials are wet or moisture damaged include, but are not
limited to, discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy

or splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1

A

m O O

n

2.2

MATERIALS, GENERAL

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading
agency is indicated, comply with applicable rules of any rules-writing agency certified
by the American Lumber Standard Committee's (ALSC) Board of Review. Grade
lumber by an agency certified by the ALSC's Board of Review to inspect and grade
lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. For exposed lumber, mark grade stamp on end or back of each piece.

Softwood Plywood: DOC PS 1.
Hardboard: ANSI A135.4.

MDF: ANSI A208.2, Grade 130.
Particleboard: ANSI A208.1, Grade M-2.

Melamine-Faced Particleboard: Particleboard complying with ANSI A208.1, Grade M-2,
finished on both faces with thermally fused, melamine-impregnated decorative paper
and complying with ISO 4586-3, Grade VGS.

1. Color: White.

WOOD-PRESERVATIVE-TREATED MATERIALS
Preservative Treatment by Pressure Process: AWPA U1; Use Category UC1 UC2.

1. Kiln dry lumber and plywood after treatment to a maximum moisture content of
19 and 18 percent, respectively.

2. Preservative Chemicals: Acceptable to authorities having jurisdiction.

3 For exposed items indicated to receive transparent finish, do not use chemical
formulations that contain colorants or that bleed through or otherwise adversely
affect finishes.

4. Do not use material that is warped or does not comply with requirements for
untreated material.

5. Mark plywood with appropriate classification marking of an inspection agency
acceptable to authorities having jurisdiction.

a. For exposed plywood indicated to receive a stained or natural finish, mark
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back of each piece.

6.  Application: All interior lumber and plywood.

MISCELLANEOUS MATERIALS

Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of
type, size, material, and finish required for application indicated to provide secure
attachment, concealed where possible.

Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by
manufacturer for general carpentry use.

Installation Adhesive for Foam-Plastic Moldings: Product recommended for indicated
use by foam-plastic molding manufacturer.

Paneling Adhesive: Comply with paneling manufacturer's written instructions for
adhesives.

Multipurpose Construction Adhesive: Formulation, complying with ASTM D3498, that is
recommended for indicated use by adhesive manufacturer.
FABRICATION

Back out or kerf backs of the following members, except those with ends exposed in
finished work:

1. Interior standing and running trim, except shoe and crown molds.
2. Wood-board paneling.

Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and
edges of lumber 1 inch or more in nominal thickness to 1/8-inch radius.

PART 3 - EXECUTION

3.1

A

INSTALLATION, GENERAL

Do not use materials that are unsound; warped; improperly treated or finished;
inadequately seasoned; too small to fabricate with proper jointing arrangements; or
with defective surfaces, sizes, or patterns.

Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.

1. Use concealed shims where necessary for alignment.

2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts
as recommended by manufacturer.

3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and
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sand unless otherwise indicated.

4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining
interior finish carpentry with 1/32-inch maximum offset for flush installation and
1/16-inch maximum offset for reveal installation.

5. Coordinate interior finish carpentry with materials and systems in or adjacent to
it. Provide cutouts for mechanical and electrical items that penetrate interior finish
carpentry.

END OF SECTION 062023
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SECTION 064023 - INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Interior standing and running trim for transparent finish.
Interior standing and running trim for opaque finish.
Preservative-treated wood material.

Miscellaneous materials.

Shop priming.

Shop finishing.

SaRrwWN -~

B. Related Requirements:

1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and
hanging strips required for installing interior architectural woodwork that are
concealed within other construction before interior architectural woodwork
installation.

2. Section 062023 "Interior Finish Carpentry” for interior carpentry exposed to view
that is not specified in this Section.

1.2 COORDINATION
A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other
related units of Work specified in other Sections, to ensure that interior architectural
woodwork can be supported and installed as indicated.
1.3 ACTION SUBMITTALS
A.  Product Data:
1. Anchors.
2. Adhesives.
3. Shop finishing materials.
B. Waterborne Treatments: For products receiving a waterborne treatment, include
statement that moisture content of treated materials was reduced to levels specified
before shipment to Project site.

C. Shop Drawings:

1. Include the following:
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a. Dimensioned plans, elevations, and sections.
b. Attachment details.

2. Show large-scale details.

3. Show locations and sizes of furring, blocking, and hanging strips, including
blocking and reinforcement concealed by construction and specified in other
Sections.

4.  Apply AWI Quality Certification Program label to Shop Drawings.

D. Samples: For each exposed product and for each shop-applied color and finish
specified.

1. Size:
a. Panel Products: 12 inches by 12 inches.
b. Lumber Products: Not less than 5 inches wide by 12 inches long, for each
species and cut, finished on one side and one edge.
1.4 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For architectural woodwork manufacturer and Installer.
B.  Product Certificates: For the following:
1. Composite wood products.
2. Adhesives.
1.5 CLOSEOUT SUBMITTALS
A. Quality Standard Compliance Certificates: AWI Quality Certification Program
certificates.
1.6 QUALITY ASSURANCE
A.  Manufacturer's Qualifications: Employs skilled workers who custom fabricate products

similar to those required for this Project and whose products have a record of
successful in-service performance.

1. Manufacturer's Certification: Licensed participant in AWI's Quality Certification
Program.
2. Installer Qualifications: Manufacturer of products and Licensed participant in

AWI's Quality Certification Program.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Comply with the Architectural Woodwork Standards, Section 2.
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B. Do not deliver interior architectural woodwork until painting and similar finish operations
that might damage woodwork have been completed in installation areas.

C. Store woodwork in installation areas or in areas where environmental conditions
comply with requirements specified in "Field Conditions" Article.

1. Handle and store fire-retardant-treated wood to comply with chemical treatment
manufacturer's written instructions.

1.8 FIELD CONDITIONS

A. Environmental Limitations without Humidity Control: Do not deliver or install interior
architectural woodwork until building is enclosed, wet-work is complete, and HVAC
system is operating and maintaining temperature and relative humidity at levels
designed for building occupants for the remainder of the construction period.

B.  Environmental Limitations with Humidity Control: Do not deliver or install interior
architectural woodwork until building is enclosed, wet-work is complete, and HVAC
system is operating and maintaining temperature between 60 and 90 deg F and
relative humidity between 25 and 55 percent during the remainder of the construction
period.

C. Field Measurements: Where interior architectural woodwork is indicated to fit to other
construction, verify dimensions of other construction by field measurements before
fabrication, and indicate measurements on Shop Drawings.

1. Locate concealed framing, blocking, and reinforcements that support woodwork
by field measurements before being concealed by construction, and indicate
measurements on Shop Drawings.

D. Established Dimensions: Where interior architectural woodwork is indicated to fit to
other construction, establish dimensions for areas where woodwork is to fit. Provide
allowance for trimming at site, and coordinate construction to ensure that actual
dimensions correspond to established dimensions.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Fire-Rated Frames: Complying with NFPA 80 and listed and labeled by a qualified
testing agency acceptable to authorities having jurisdiction for fire-protection ratings
indicated on Drawings, based on testing at positive pressure in accordance with NFPA
252 or UL 10C.

1. Smoke- and Draft-Control Assemblies: Listed and labeled for smoke and draft
control by a qualified testing agency acceptable to authorities having jurisdiction,
based on testing in accordance with UL 1784 and installed in compliance with
NFPA 105.
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B. Fire-Rated, Borrowed-Lite Assemblies: Complying with NFPA 80 and listed and labeled
by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing in accordance with NFPA 257 or UL 9.

2.2 WOODWORK, GENERAL

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork
Standards for grades of interior architectural woodwork indicated for construction,
finishes, installation, and other requirements.

1. Provide labels and certificates from AWI certification program indicating that
woodwork and installation complies with requirements of grades specified.

2. The Contract Documents contain requirements that are more stringent than the
Architectural Woodwork Standards. Comply with Contract Documents and
Architectural Woodwork Standards.

23 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
A.  Architectural Woodwork Standards Grade: Custom.
B. Hardwood Lumber:
1. Wood Species and Cut: Match species and cut indicated for other types of

transparent-finished architectural woodwork located in same area of building
unless otherwise indicated.

2. Species: Per schedule.

3. Cut: Plain sliced/plain sawn.

4. Wood Moisture Content: 5 to 10 percent.

5. For trim items wider than available lumber, use veneered construction. Do not
glue for width.

6. For rails thicker than available lumber, use veneered construction. Do not glue

for thickness.
C. Softwood Lumber:
1. Wood Species and Cut: Match species and cut indicated for other types of

transparent-finished architectural woodwork located in same area of building
unless otherwise indicated.

2. Species: Per Schedule.

3. Cut: Plain sawn.

4. Wood Moisture Content: 5 to 10 percent.

5. For base wider than available lumber, glue for width. Do not use veneered
construction.

6. For rails thicker than available lumber, use veneered construction. Do not glue

for thickness.
7. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3
inches wide.
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INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH
Architectural Woodwork Standards Grade: Custom.

1. Wood Species: Any closed-grain hardwood.
2. Wood Moisture Content: 5 to 10 percent.

Architectural Woodwork Standards Grade: [Premium][Custom][Economy].
Wood for Transparent Finish:
1. Species and Cut:

a.  Stringers: [Red oak, plain sawn][Red oak, quarter sawn][Hard maple, plain
sawn]<Insert species and cut>.

b. Risers: [Red oak, plain sawn][Red oak, quarter sawn][Hard maple, plain
sawn]<Insert species and cut>.

C. Treads: [Red oak, plain sawn][Red oak, quarter sawn][Hard maple, plain
sawn]<Insert species and cut>.

d. Railings: [Red oak, plain sawn][Red oak, quarter sawn][Hard maple, plain
sawn]<Insert species and cut>.

e. Balusters: [Red oak, plain sawn][Red oak, quarter sawn][Hard maple, plain
sawn]<Insert species and cut>.

f. Newels: [Red oak, plain sawn][Red oak, quarter sawn][Hard maple, plain
sawn]<Insert species and cut>.

g. Moldings: [Red oak, plain sawn][Red oak, quarter sawn][Hard maple, plain
sawn]<Insert species and cut>.

2. Wood Moisture Content: [5 to 10][8 to 13][4 to 9] percent.
Wood for Opaque Finish:

1.  Species: [Any closed-grain hardwood][Eastern white pine, sugar pine, or western
white pine][Any closed-grain hardwood, except that eastern white pine, sugar
pine, or western white pine may be used for risers, stringers, and
moldings]<Insert species>.

2. Wood Moisture Content: [5 to 10][8 to 13][4 to 9] percent.

Rough Carriage Stairs:

1. Laminated veneer lumber, made with an exterior-type adhesive complying with
ASTM D2559, and with the following allowable design values as determined in
accordance with ASTM D5456:

a. Extreme Fiber Stress in Bending, Edgewise: [3100 psi][2900 psi][2600
psi][2250 psi]<Insert value> for 12-inch nominal- depth members.

b. Modulus of Elasticity, Edgewise: [2,000,000 psi][1,800,000 psi][1,500,000
psil<insert value>.

2. Wood Grade: [Select Structural][No. 1][No. 2], kiln-dried to 15 percent maximum
moisture content.
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a.  Acceptable Species:

Hem-fir (north).
Southern pine.

Douglas fir-larch.
Douglas fir-larch (north).
Spruce-pine-fir.

Hem-fir.

Douglas fir-south.
Spruce-pine-fir (south).

ONO TP WN -
N N N N N N N N

F. Finishes for Stair Parts:

Treads: [Transparent][Opaque].

Risers: [Transparent][Opaque].

Stringers: [Transparent][Opaque].

Balusters: [Transparent][Opaquel].

Handrails: [Transparent][Opaque].

Scotia, Cove, and Other Moldings: [Transparent][Opaque].

ouhwh-~

G. Handrail/Bumper Rail Brackets: Pairs of extruded-aluminum channels: one for
fastening to back of rail and one for fastening to face of wall, assembled in overlapping
fashion and fastened together at top and bottom with self-tapping screws. Size to
provide 1-1/2-inch clearance between handrail and wall.

H. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are
indicated, use materials complying with requirements that are acceptable to authorities
having jurisdiction and with fire-test-response characteristics specified as determined
by testing identical products in accordance with test method indicated by a qualified
testing agency.

1. Use treated materials that comply with requirements of the Architectural
Woodwork Standards. Do not use materials that are warped, discolored, or
otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise
adversely affect finishes. Do not use colorants to distinguish treated materials
from untreated materials.

3. Identify fire-retardant-treated materials with appropriate classification marking of
qualified testing agency in the form of removable paper label or imprint on
surfaces that will be concealed from view after installation.

. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25
or less when tested in accordance with ASTM E84, with no evidence of significant
progressive combustion when the test is extended an additional 20 minutes, and with
the flame front not extending more than 10.5 feet beyond the centerline of the burners
at any time during the test.

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of

19 and 15 percent, respectively.
2. For items indicated to receive a stained, transparent, or natural finish, use
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organic resin chemical formulation.

3. Mill lumber after treatment within limits set for wood removal that do not affect
listed fire-test-response characteristics, using a woodworking shop certified by
testing and inspecting agency.

4. Mill lumber before treatment, and implement procedures during treatment and
drying processes that prevent lumber from warping and developing discolorations
from drying sticks or other causes, marring, and other defects affecting
appearance of treated woodwork.

MISCELLANEOUS MATERIALS

Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber Fire-retardant-
treated softwood lumber, kiln-dried to less than 15 percent moisture content.

1. Preservative Treatment: Provide softwood lumber treated by pressure process,
AWPA U1; Use Category UC3b.

a. Provide where in contact with concrete or masonry.

b. Kiln-dry lumber after treatment to a maximum moisture content of 19
percent.

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

d. Mark lumber with treatment quality mark of an inspection agency approved
by the American Lumber Standards Committee's (ALSC) Board of Review.

2. Fire-Retardant Treatment: Complying with requirements; provide as required Per
Drawings.

Provide self-drilling screws for metal-framing supports, as recommended by metal-
framing manufacturer.

Anchors: Select material, type, size, and finish required for each substrate for secure
anchorage.

1. Provide metal expansion sleeves or expansion bolts for post-installed anchors.

2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of
exterior walls and at floors.

Installation Adhesive: Product recommended by fabricator for each substrate for

secure anchorage.

FABRICATION

Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces
before fabrication.

Fabricate interior architectural woodwork to dimensions, profiles, and details indicated.

1. Ease edges to radius indicated for the following:
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a. Edges of Solid-Wood (Lumber) Members: 1/16 inch unless otherwise
indicated.

b. Edges of Rails and Similar Members More Than 3/4 Inch (19 mm) Thick:
1/8 inch.

Complete fabrication, including assembly, to maximum extent possible before shipment
to Project site.

1. Disassemble components only as necessary for shipment and installation.
2. Where necessary for fitting at site, provide allowance for scribing, trimming, and
fitting.

3. Notify Architect seven days in advance of the dates and times interior
architectural woodwork fabrication will be complete.

SHOP PRIMING

Preparations for Finishing: Comply with the Architectural Woodwork Standards for
sanding, filling countersunk fasteners, sealing concealed surfaces, and similar
preparations for finishing interior architectural woodwork, as applicable to each unit of
work.

Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood
primer as specified in Section 099123 "Interior Painting."

1. Backpriming: Apply one coat of primer, compatible with finish coats, to concealed
surfaces of woodwork. Apply two coats to surfaces installed in contact with
concrete or masonry and to end-grain surfaces.

Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces
with required pretreatments and first coat of finish as specified in Section 099300
"Staining and Transparent Finishing."

1. Backpriming: Apply one coat of sealer, compatible with finish coats, to concealed
surfaces of woodwork. Apply two coats to surfaces installed in contact with
concrete or masonry and to end-grain surfaces.

SHOP FINISHING

Finish interior architectural woodwork with transparent finish at fabrication shop. Defer
only final touchup, cleaning, and polishing until after installation.

Preparation for Finishing: Comply with Architectural Woodwork Standards, Section 5
for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar
preparations for finishing interior architectural woodwork, as applicable to each unit of
work.

1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to
concealed surfaces of interior architectural woodwork. Apply two coats to end-
grain surfaces.
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Transparent Finish:

1. Architectural Woodwork Standards Grade: Custom.
Finish System:

a. 12: Polyurethane, Water Based.

3. Wash Coat for Closed-Grain Woods: Apply wash-coat sealer to woodwork made
from closed-grain wood before staining and finishing.

Staining: Match approved sample for color.

Open Finish for Open-Grain Woods: Do not apply filler to open-grain woods.
Filled Finish for Open-Grain Woods: After staining, apply wash-coat sealer and
allow to dry. Apply paste wood filler and wipe off excess. Tint filler to match
stained wood.

7. Sheen: Coordinate with Finish Schedule.

o0k

Opaque Finish:

1. Architectural Woodworking Standards Grade: Custom.
2. Finish System:

a. 4: Latex Acrylic, Water Based.

3. Color: See Finish Schedule.
4. Sheen: See Finish Schedule.

PART 3 - EXECUTION

3.1

A

3.2

PREPARATION

Before installation, condition interior architectural woodwork to humidity conditions in
installation areas for not less than 72 hours prior to beginning of installation.

Before installing interior architectural woodwork, examine shop-fabricated work for
completion and complete work as required, including removal of packing and
backpriming of concealed surfaces.

INSTALLATION

Grade: Install interior architectural woodwork to comply with same grade as item to be
installed.

Assemble interior architectural woodwork and complete fabrication at Project site to the
extent that it was not completed during shop fabrication.

Install interior architectural woodwork level, plumb, true in line, and without distortion.

1. Shim as required with concealed shims.
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2. Install level and plumb to a tolerance of 1/8 inch in 96 inches.
Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut

surfaces, and repair damaged finish at cuts.

Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled
holes in accordance with AWPA M4.

Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with
chemical treatment manufacturer's written instructions, including those for adhesives
used to install woodwork.

Anchor interior architectural woodwork to anchors or blocking built in or directly
attached to substrates.

1. Secure with countersunk, concealed fasteners and blind nailing.

2. Use fine finishing nails or finishing screws for exposed fastening, countersunk
and filled flush with interior architectural woodwork.

3. For shop-finished items, use filler matching finish of items being installed.

Standing and Running Trim:

1. Install with minimum number of joints possible, using full-length pieces (from
maximum length of lumber available) to greatest extent possible.

2. Do not use pieces less than 96 inches long, except where shorter single-length
pieces are necessary.

3. Scarf running joints and stagger in adjacent and related members.

4. Fill gaps, if any, between top of base and wall with plastic wood filler; sand
smooth; and finish same as wood base if finished.

5. Install standing and running trim with no more variation from a straight line than
1/8 inch in 96 inches.

Railings:

1. Install rails with no more than 1/8 inch in 96-inch variation from a straight line.
Stair Rails: Glue and dowel or pin balusters to treads and railings, and railings to
newel posts.

a.  Secure with countersunk, concealed fasteners and blind nailing.
b. Use fine finishing nails or finishing screws for exposed fastening,
countersunk and filled flush with wood surface.

3. Wall Rails: Support rails on wall brackets securely fastened to wall framing.

FIELD QUALITY CONTROL

Inspections: Provide inspection of installed Work through AWI's Quality Certification
Program certifying that woodwork, including installation, complies with requirements of
the Architectural Woodwork Standards for the specified grade.
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1. Inspection entity is to prepare and submit report of inspection.

REPAIR

Repair damaged and defective interior architectural woodwork, where possible, to
eliminate functional and visual defects and to result in interior architectural woodwork
being in compliance with requirements of Architectural Woodwork Standards for the
specified grade.

Where not possible to repair, replace defective woodwork.

Shop Finish: Touch up finishing work specified in this Section after installation of
interior architectural woodwork.

1. Fill nail holes with matching filler where exposed.
2. Apply specified finish coats, including stains and paste fillers if any, to exposed
surfaces where only sealer/prime coats are shop applied.

Field Finish: See Section 099123 "Interior Painting" and Section 099300 "Staining and
Transparent Finishing" for final finishing of installed interior architectural woodwork not
indicated to be shop finished.

CLEANING

Clean interior architectural woodwork on exposed and semiexposed surfaces.

END OF SECTION 064023
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SECTION 064100 - ARCHITECTURAL WOOD CASEWORK

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Plastic-laminate-clad casework.
Wood materials.

Casework hardware.

Shop finishing.

pPONM~

B. Related Requirements:

1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and
hanging strips required for installing cabinets that are concealed within other
construction before cabinet installation.

2. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-
bearing, metal-stud-framing required for anchoring cabinets.

3. Section 123623.13 "Plastic-Laminate-Clad Countertops." Section 123661
"Simulated Stone Countertops."

1.2 COORDINATION
A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other
related units of Work specified in other Sections to support loads imposed by installed
and fully loaded cabinets.
1.3 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1. Review locations and method of attachment of backing required for casework
installation.
14 ACTION SUBMITTALS
A.  Product Data: For each type of product.
Include panel material description and finish.
Include accessories.

Include hardware.
Include shop finishing.

PO~
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Shop Drawings:

1.

Plans, elevations, sections, and attachment details.

a. Show large-scale details.

b. Show locations and sizes of furring, blocking, and hanging strips, including
concealed blocking and reinforcement specified in other Sections.

C. Show locations and sizes of cutouts and holes for items installed in
architectural cabinets.

Apply AWI's Quality Certification Program (hereafter AWI QCP) label to Shop
Drawings.

Samples for Verification: Provide a minimum of three samples showing the full range of
color and/or grain to be expected in the finished work, for the following.

1.

2.

Veneer Panel for Transparent Finish: 8 by 8 inches by 1/4 inch, representative of
and selected from flitches to be used for transparent-finished casework.

Lumber and Panel Products with Shop-Applied Opaque Finish: Not less than

8 inches long by 3/4 inches thick, and as wide as practical, for each species and
cut for lumber and 8 by 10 inches for panels, for each finish system and color.

a. Finish entire exposed surface.

Plastic Laminates: 8 by 8 inches, for each type, color, pattern, and surface finish
required.

a. Provide one Sample applied to core material with specified edge material
applied to one edge.

Exposed Cabinet Hardware and Accessories: One full-size unit for each type and
finish.

INFORMATIONAL SUBMITTALS

Certification Reports:

1.

Provide labels and certificates from AWI QCP indicating woodwork and
installation comply with requirements of aesthetic grade and duty level specified.

a. Register the Work of this Section with AWI's Quality Certification Program.

Product Certificates: For each type of product.

ol

Composite wood products.

Thermally fused laminate (TFL) panels.
Glass.

Adhesives.

Field quality control reports.
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CLOSEOUT SUBMITTALS

Quality Standard Compliance Certificates: AWI QCP Certificate.

QUALITY ASSURANCE

Manufacturer Qualifications: Employs skilled workers who custom fabricate products
similar to those required for this Project and whose products have a record of
successful in-service performance.

1. Manufacturer's Certification: Licensed participant in AWI's Quality Certification
Program.

Installer Qualifications: Manufacturer of products.

DELIVERY, STORAGE, AND HANDLING

Do not deliver cabinets until painting and similar finish operations that might damage
architectural cabinets have been completed in installation areas. Store cabinets in
installation areas or in areas where environmental conditions comply with requirements
specified in "Field Conditions" Article.

FIELD CONDITIONS

Environmental Limitations with Humidity Control: Do not deliver or install cabinets until
building is enclosed, wet-work is complete, and HVAC system is operating and
maintaining temperature between 60 and 90 deg F and relative humidity between 30
and 55 percent during the remainder of the construction period.

Field Measurements: Where cabinets are indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication, and
indicate measurements on Shop Drawings. Coordinate fabrication schedule with
construction progress to avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that support cabinets by
field measurements before being enclosed/concealed by construction, and
indicate measurements on Shop Drawings.

Established Dimensions: Where cabinets are indicated to fit to other construction,
establish dimensions for areas where cabinets are to fit. Provide allowance for
trimming at site, and coordinate construction to ensure that actual dimensions
correspond to established dimensions.
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