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SECTION 014339
MOCKUPS

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes: General requirements for mockups specified in other technical Sections.

1.2 DEFINITIONS

Mockups: Full-size physical assemblies that are constructed on-site. Mockups are constructed to
verify selections made under Sample submittals; to demonstrate aesthetic effects and, where
indicated, qualities of materials and execution; to review coordination, testing, or operation; to show
interface between dissimilar materials; and to demonstrate compliance with specified installation
tolerances. Mockups are not Samples. Unless otherwise indicated, approved mockups establish
the standard by which the Work will be judged.

B. Integrated Exterior Mockups: Mockups of the exterior envelope erected separately from the building
but on Project site, consisting of multiple products, assemblies, and subassemblies.

1.3 SUBMITTALS

Mockup Shop Drawings: For integrated exterior wall mockups and integrated mockups of interior
assemblies and finishes

1. Provide plans, sections, and elevations, 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.

1.4 MOCKUPS

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

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

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

3. Employ supervisory personnel who will oversee mockup construction. Employ workers that will
be employed during the construction at Project.

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

5. Obtain Architect's approval of mockups before starting work, fabrication, or construction.
a. Allow 7 days for initial review and each re-review of each mockup.

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

7. Demolish and remove mockups when directed unless otherwise indicated.

B. Mockup Pre-Installation Conference: Before beginning mock-up construction and installation,
conduct conference with manufacturer’s representatives, fabricators, installers, Architect, Owner
and other interested parties to review procedures, schedules, and coordination of curtain wall
installation with other elements of Work.

C. Approved Mockups:

1. Maintain approved in-place mockups during construction in an undisturbed condition as a
standard for judging the completed Work.
a. Approved mock-up assemblies built in-place may remain as part of final Work.

2. Maintain approved stand-alone mockup; do not disassemble or dispose of until so directed by
Architect.
a. Demolish and remove stand-alone mockups when directed, unless otherwise indicated.

D. Maintain mockups during construction in an undisturbed condition as a standard for judging the
completed Work.
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1. Approved mock-up assemblies built in-place may remain as part of final Work.

2. Demolish and remove mock-ups when directed, unless otherwise indicated.

3. Mock-up shall remain on site and shall not be removed, disassembled, or disposed of until so
directed by Architect.

PART 2 PRODUCTS
Not Used.

PART 3 MOCKUP SCHEDULE

3.1 INTEGRATED EXTERIOR WALL MOCKUP

A. General: Construct integrated exterior mockup according to approved Mockup Shop Drawings.
Coordinate installation of exterior envelope materials and products for which mockups are required
in individual Specification Sections, along with other supporting materials.

B. Mockup Shop Drawings and Mockup Pre-Installation Conference: As specified herein.

C. Components to Include:
1.

3.2 SPECIFIC MOCKUPS

3.3 OTHER MOCKUPS

In addition to previous items, construct field (project site) mock-ups and samples for review where
indicated in individual Specifications Sections.

3.4 INSTALLATION

A. Installation: Construct mock-ups for Architect's visual examination, for quality control, and
performance of required testing. Use materials, fabrication and installation methods identical with
those indicated for Work. Simulate surrounding conditions as closely as possible.

1. Construct mockups for Architect's visual examination, for quality control and quality of
installation.
a. Demonstrate the proposed range of aesthetic effects and workmanship.
b. Build mockups of size indicated in Drawings.
c. Use materials, fabrication and installation methods identical with those indicated for Work.
d. Simulate surrounding conditions as closely as possible.

2. Employ supervisory personnel who will oversee mockup construction. Employ workers that will
be employed during the construction at Project.

3. Install mockups under manufacturer's direct supervision employing workmen who will be used
during actual erection at job site.

END OF SECTION
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SECTION 017900
DEMONSTRATION AND TRAINING

PART 1 GENERAL

SUMMARY

Section includes administrative and procedural requirements for instructing Owner's personnel, in-
cluding the following:

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

APPLICATION OF SPECIFICATION SECTION

Specification section applies to Divisions 21, 22, 23, 26 and 28 — respectively Fire Protection,
Plumbing, Mechanical and Electrical. The specific sections where this applies per division is be-
low:

1. Division 21
a. 211313 Wet-Pipe Sprinkler Systems
2. Division 22

a. 221429 Sump Pumps
b. 223400 Fuel-Fired, Domestic-Water Heaters
3. Division 23
230514 Variable-Frequency Motor Controllers
230900 Building Automation Systems
230993 Sequence of Operation for HYAC Controls
235216 Condensing Boilers
236423 Screw Water Chillers
237316 Air-Handling Units
238123 Computer-Room-Air-Conditioning Units
238126 Split-System Air-Conditioning Units
. 238413 Humidifiers
4. Division 26
a. 260913 Electrical Power Monitoring and Control
b. 260923 Lighting Control Devices
260943 Distributed Dlgital Lighting Controls
262713 Electricity Metering
263213.16  Gaseous Emergency Engine Generators
265119 LED Interior Lighting
5. Division 28
a. 283111 Digital, Addressable Fire-Alarm System

These demonstration and training requirements are in addition to those listed elsewhere in the pro-
ject.

N
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INFORMATIONAL SUBMITTALS

Instruction Program: Submit outline of instructional program for demonstration and training, includ-
ing a list of training modules and a schedule of proposed dates, times, length of instruction time,
and instructors' names for each training module. Include learning objective and outline for each
training module.

1. Indicate proposed training modules using manufacturer-produced demonstration and training

video recordings for systems, equipment, and products in lieu of video recording of live instruc-
tional module.

B. Attendance Record: For each training module, submit list of participants and length of instruction

time.
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Evaluations: For each participant and for each training module, submit results and documentation
of performance-based test.

CLOSEOUT SUBMITTALS

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

1. Identification: On each copy, provide an applied label with the following information:

Name of Project.

Name and address of videographer.

Name of Architect.

Name of Construction Manager.

Name of Contractor.

Date of video recording.

2. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label infor-
mation as the corresponding video recording and a table of contents with links to corresponding
training components. Include name of Project and date of video recording on each page.

3. At completion of training, submit complete training manual(s) for Owner's use prepared and
bound in format matching operation and maintenance manuals and in PDF electronic file for-
mat.

~0ooow

QUALITY ASSURANCE

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

Instructor Qualifications: A factory-authorized service representative experienced in operation and
maintenance procedures and training.

Videographer Qualifications: A professional videographer who is experienced photographing
demonstration and training events similar to those required.

Preinstruction Conference: Conduct conference at Project site. Review methods and procedures
related to demonstration and training including, but not limited to, the following:

1. Inspect and discuss locations and other facilities required for instruction.

2. Review and finalize instruction schedule and verify availability of educational materials, instruc-
tors' personnel, audiovisual equipment, and facilities needed to avoid delays.

3. Review required content of instruction.

4. For instruction that must occur outside, review weather and forecasted weather conditions and
procedures to follow if conditions are unfavorable.

COORDINATION

Coordinate instruction schedule with Owner's operations. Adjust schedule as required to minimize
disrupting Owner's operations and to ensure availability of Owner's personnel.

Coordinate instructors, including providing notification of dates, times, length of instruction time,
and course content.

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

PART 2 PRODUCTS

21

INSTRUCTION PROGRAM

A. Program Structure: Develop an instruction program that includes individual training modules for

each system and for equipment not part of a system.
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B. Training Modules: Develop a learning objective and teaching outline for each module. Include a de-
scription of specific skills and knowledge that participant is expected to master. For each module,
include instruction for the following as applicable to the system, equipment, or component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
System, subsystem, and equipment descriptions.
Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.
Regulatory requirements.
Equipment function.
Operating characteristics.
Limiting conditions.
Performance curves.
ocumentatlon Review the following items in detail:
Emergency manuals.
Operations manuals.
Maintenance manuals.
Project record documents.
Identification systems.
Warranties and bonds.
Maintenance service agreements and similar continuing commitments.
mergenmes Include the following, as applicable:
Instructions on meaning of warnings, trouble indications, and error messages.
Instructions on stopping.
Shutdown instructions for each type of emergency.
Operating instructions for conditions outside of normal operating limits.
Sequences for electric or electronic systems.
Special operating instructions and procedures.
perations: Include the following, as applicable:
Startup procedures.
Equipment or system break-in procedures.
Routine and normal operating instructions.
Regulation and control procedures.
Control sequences.
Safety procedures.
Instructions on stopping.
Normal shutdown instructions.
Operating procedures for emergencies.
Operating procedures for system, subsystem, or equipment failure.
Seasonal and weekend operating instructions.
I.  Required sequences for electric or electronic systems.
m. Procedures and recordings for operating equipment above Wood Ceilings and all ceilings
besides 2'x2’ ACT ceilings.
n. Special operating instructions and procedures.
5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.
6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.
7. Maintenance: Include the following:

N
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a. Inspection procedures.

b. Types of cleaning agents to be used and methods of cleaning.

c. List of cleaning agents and methods of cleaning detrimental to product.

d. Procedures for routine cleaning

e. Procedures for preventive maintenance.

f.  Procedures for routine maintenance.
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g. Procedures and recordings for accessing equipment above Wood Ceilings and all ceilings
besides 2'x2’ ACT ceilings.
h. Instruction on use of special tools.
8. Repairs: Include the following:
Diagnosis instructions.
Repair instructions.
Disassembly; component removal, repair, and replacement; and reassembly instructions.
Instructions for identifying parts and components.
Review of spare parts needed for operation and maintenance.

o0 TO

PART 3 EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a training manual organized in coordination with operation
and maintenance data.

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, to co-

ordinate instructors, and to coordinate between Contractor and Owner for number of participants,

instruction times, and location.

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

1. Owner will furnish Contractor with names and positions of participants.

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

1. Schedule training with Owner, with at least ten business days' advance notice.

D. Training Location and Reference Material: Conduct training on-site in the completed and fully oper-
ational facility using the actual equipment in-place. Conduct training using final operation and
maintenance data submittals.

E. Cleanup: Collect used and leftover educational materials and give to Owner. Remove instructional
equipment. Restore systems and equipment to condition existing before initial training use.

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

General: Engage a qualified commercial videographer to record demonstration and training video

recordings. Record each training module separately. Include classroom instructions and demon-

strations, board diagrams, and other visual aids, but not student practice.

1. Atbeginning of each training module, record each chart containing learning objective and les-
son outline.

B. Video: Provide minimum 640 x 480 video resolution converted to format file type acceptable to
Owner, on electronic media.

1. Electronic Media: Read-only format acceptable to Owner, with commercial-grade graphic label.

2. File Hierarchy: Organize folder structure and file locations according to project manual table of
contents. Provide complete screen-based menu.

3. File Names: Utilize file names based upon name of equipment generally described in video
segment, as identified in Project specifications.

4. Contractor and Installer Contact File: Using appropriate software, create a file for inclusion on
the Equipment Demonstration and Training Video that describes the following for each Contrac-
tor involved on the Project, arranged according to Project table of contents:

a. Name of Contractor/Installer.

b. Business address.
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c. Business phone number.
d. Point of contact.
e. E-mail address.

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to ade-
quately cover area of demonstration and training. Display continuous running time.

1. Film training session(s) in segments not to exceed 30 minutes.
a. Produce segments to present a single significant piece of equipment per segment.
b. Organize segments with multiple pieces of equipment to follow order of Project Manual ta-

ble of contents.
c. Where a training session on a particular piece of equipment exceeds 30 minutes, stop film-

ing and pause training session. Begin training session again upon commencement of new
filming segment.

END OF SECTION
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SECTION 018198
FACILITY ACOUSTIC PERFORMANCE REQUIREMENTS

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes: Special acoustical performance requirements of Project.

Definition and identification of acoustically-critical spaces.
Qualifications requirements.

Preconstruction conference.

Testing and Inspecting.

Repair of work not in compliance with specified requirements.

agrON =

B. Related Work: Coordinate with Work of other specification sections related to Work of this Section
and acoustically-critical spaces and construction.

1. Specific test and inspection requirements are not specified in this Section.

C. Related Sections:

1. Section 017132 - Vibration Monitoring: Vibration and seismic monitoring during construction
phase.

2. Section 033000 - Cast-in-Place Concrete: Isolated concrete deck and isolation pads and
coordination of underlayment installation.

3. Section 054000 - Cold-Formed Metal Framing, Section 092216 - Non-Structural Metal Framing
and Section 092900 - Gypsum Board: Stud-framed gypsum board assemblies incorporating
resilient hangers and isolators.

4. Section 057000 - Ornamental Metal: Metal panels and screens within performance space.

5. Section 064000 - Architectural Woodwork: Wood fabrications within performance spaces.

6. Section 077233 - Roof Hatches: STC-rated roof hatches.

7. Section 077236 - Smoke Vents: STC-rated smoke vents.

8. Section 078443 - Fire-Resistant Joint Systems: Fire-rated acoustical sealant.

9. Section 083100 - Access Panels: STC-rated access panels.

10. Section 083473 - Sound Control Door Assemblies.

11. Section 085673 - Sound Control Window Units.

12. Section 087100 - Door Hardware: Sound gasketing.

13. Section 088000 - Glazing: STC-rated glass units.

14. Section 092900 - Gypsum Board: Acoustic sealant, acoustic insulation, STC-rated partitions.

15. Section 095100 - Acoustic Ceiling Tile.

16. Section 095443 - Stretch-Membrane System.

17. Section 098333 - Acoustic Plaster System.

18. Section 098400 - Acoustic Surface Treatments: Sound-absorbing, [reflecting] [and] [diffusing]
panels, assemblies and surface treatments for walls and ceilings.

19. Section 134833 - Sound and Vibration Control: Manufactured sound and vibration control
products [installation of isolated concrete slabs (floors)] [installation of spring-isolated ceilings]

20. Section 220548 - Vibration and Seismic Controls for Plumbing Piping and Equipment

21. Section 230548 - Vibration Controls for HYAC

1.2 REFERENCES

A. Acoustician’s Report.

1.3 DEFINITIONS

Acoustically-Critical Spaces: The following spaces are acoustically-critical spaces, requiring special
provisions and restrictions to meet the target background noise levels, achieve proper sound
isolating performance of demising constructions, and achieve the design intent for interior acoustic
performance:

1. Audience Chamber
2. Stagehouse
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Studio Theater

Sound & Light Locks

Trap Room

Control Booths

Projection Booth

Dimmer Room

. Audio Rack Room, Sound, Communications, and AV Equipment Rooms
10. Mechanical and Electrical Rooms

11. Café

12. Box Office

CONDO AW

1.4 INFORMATIONAL SUBMITTALS

Qualification Data: For qualified fabricators, installers, and testing agencies.

w

Certificates: Manufacturer’s certificates for products and equipment.

Test and Inspection Reports: Prepare and submit certified written reports as specified in other
Sections.

D. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents. Coordinate and submit concurrently with
Contractor's construction schedule. Update as the Work progresses.

1.5 QUALITY ASSURANCE

Fabricator and Manufacturer Qualifications: A firm experienced in producing products similar to
those indicated for this Project and with a record of successful in-service acoustical performance.
Qualified firm will provide authorized technical representatives to observe and inspect installation of
products, equipment and assemblies.

B. Subcontractors and Installers Qualifications: A firm or individual experienced in installing, erecting,
or assembling work similar in material, design, and extent to that indicated for this Project, being
familiar with special acoustical requirements indicated, and whose work has resulted in construction
with a record of successful acoustical performance.

1. Engage specialists who satisfy qualification requirements indicated in specifications.

C. Acoustical Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the
experience and capability to conduct testing and inspecting indicated, as documented according to
ASTM E 329; and with additional qualifications specified in individual Sections; and, where required
by authorities having jurisdiction, that is acceptable to authorities.

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

1.6 PRECONSTRUCTION CONFERENCE

Preconstruction Conference: Prior to start of Work, conduct a conference to ensure understanding
of Construction Documents and special acoustical requirements of acoustically-critical spaces and
construction.

1. Attendees: Contractor, Architect, acoustic consultant, theater consultant, audio/visual
consultant, subcontractors, fabricators and installers of Work in acoustically-critical spaces. At
minimum, sub-contractors represented shall include but is not limited to; carpentry, masonry,
specialty interior finish, door, mechanical, electrical and plumbing.

2. Agenda: Include the following agenda items:

Acoustical performance requirements of completed project.

Comprehension of Contract Documents and design intent.

Construction details and assemblies.

Review qualifications of personnel assigned to the work.

Review installation, sequencing, tolerances and required clearances.

Coordination of work by multiple subcontractors.

g. Possible conflicts and compatibility issues. Possible performance issues.

~0o0oTp®
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h. Possible bridging of vibration isolation joints or flanking of airborne sound.

i. Building services equipment and installation methods.

j.  Applicable field conditions, field dimensions, means and methods, general guidelines and
practices.

k. Other discussion topics and considerations related to acoustically-critical spaces and
construction.

I.  Coordinate sleeving and sealing of penetrations through partitions and slabs at
acoustically-critical spaces and at mechanical and electrical rooms.

PART 2 PRODUCTS

21

A
B.

PRODUCTS
Refer to specifications for product requirements.

Provide products identical to those tested by an acoustical testing agency.

PART 3 EXECUTION

3.1 EXECUTION OF ACOUSTICALLY-CRITICAL WORK

A. Refer to applicable specification sections for specific requirements.

B. Do not enclose or obscure items requiring testing and inspection services after placement until after
testing and inspection services are performed.

C. Coordinate and provide sleeving and sealing of penetrations through partitions and slabs at
acoustically-critical spaces and at mechanical and electrical rooms.

1. Duct, pipe and conduit penetrations at acoustically-critical spaces shall be sleeved, packed and
sealed airtight with flexible non-hardening sealant.

2. Provide 1-inch flexible joint around penetrating elements, unless otherwise indicated in the
Construction Documents.

D. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

E. Not Permitted in Installed Work: Vibration harmonics; noises caused by movement of components;
vibration transmitted to other building elements; loosening, weakening, or fracturing of attachments
or components of system.

3.2 TESTING AND INSPECTING

Acoustical Testing and Related Inspections: Engage qualified testing agency as indicated in

individual Specification Sections, and perform additional inspections required to verify that the Work

complies with requirements, whether specified or not.

1. Provide advanced notice of at least five (5) working days to Owner, Architect and acoustic
consultant to schedule field-testing and site inspections.

2. Interpret tests and inspections and stating in each report whether tested and inspected work
complies with or deviates from the Contract Documents.

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

4. Retest and re-inspect corrected work.

5. Submit a final report of acoustical tests and inspections at Substantial Completion. Include
descriptions of unresolved deficiencies.

B. Scheduling and Coordination: Inspection of installation and workmanship may occur prior to or
during completion of the Work, including:

1. After completion of all partition framing, the first course of masonry work, ceiling framing, rough
door framing, window framing, resilient ceiling hangers and sway braces, but before installation
of the drywall, plaster or any other interior finish for all acoustically-critical Spaces.
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2. After installation of acoustic underlayment or slab isolation, but prior to finish flooring
installation.

3. After all partitions, doors, windows, ceilings and floors, ductwork, conduit, sprinklers, have been
installed and completed, including acoustic sealing of partition, ceiling and floor penetrations,
but prior to installation of interior wall, ceiling or floor finishes in acoustically-critical spaces.

4. Acoustical inspection of all other construction shall occur as appropriate to the phase and level
of completion of each part of the work.

C. Preparation for Inspections:
1. Confirm the air distribution system is fully balanced and operating normally.
2. Identify construction and equipment within acoustically-critical spaces

D. Prior to final commissioning by Acoustic Consultant, inspect and perform acoustical testing to
determine compliance with requirements, including:

1. Overall separation of acoustically-critical spaces, acoustic sealant joints, vibration and airborne
sound control.

2. Installation and adjustment of acoustically-rated doors, door sets, gasketing and hardware.

3. Installation and adjustment of sound-control door and frame assemblies.

4. Installation and operation of sound-control window units.

5. Sealing of service penetrations into and out of acoustically-critical spaces.

6. Installation and operation of fixed and adjustable acoustic surface treatments and room tuning
products and assemblies.

7. Installation of sound and vibration components, vibration isolation joints and resilient equipment
mounting and attachment.

3.3 REPORT

Acoustic inspector will prepare a punchlist to itemize observed conditions that are not in compliance
with specified requirements or intent of the Construction Documents.

B. Do not proceed until the Architect and Acoustic Consultant have reviewed and approved these
constructions in the field with the appropriate Contractor representative.

3.4 CORRECTION OF WORK

A. Perform corrective measures in a timely manner acceptable to the Owner and prior to proceeding
with subsequent work related Work.

B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work,
examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for
compliance with requirements for installation tolerances and other conditions affecting
performance. Record observations.

1. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding
with the Work indicates acceptance of surfaces and conditions.

END OF SECTION
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SECTION 033000
CAST-IN-PLACE CONCRETE

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Division 00 - Procurement and Contracting Requirements, and Division 01 - General
Requirements, are hereby made part of this Section.

1.02 SECTION INCLUDES

A. Interior slabs on grade.
B. Foundations, piers and walls.
C. Underslab vapor retarder.

1.03 REFERENCES

A. ACI 211.2 - Standard Practice for Selecting Proportions for Structural Lightweight Concrete;
American Concrete Institute International; 1998 (Reapproved 2004).

B. ACI 301 - Specifications for Structural Concrete for Buildings; American Concrete Institute
International; 2005.

C. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American
Concrete Institute International; 2000.

ACI 305R - Hot Weather Concreting; American Concrete Institute International; 1999.
ACI 306R - Cold Weather Concreting; American Concrete Institute International; 1988.
ACI 309R - Guide for Consolidation of Concrete; 1996.

ACI 318 - Building Code Requirements for Reinforced Concrete and Commentary; American
Concrete Institute International; 2005.

H. ASTM A 185/A 185M - Standard Specification for Steel Welded Wire Reinforcement, Plain, for
Concrete; 2007.

ASTM A 615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement; 2008.

ASTM A 767/A 767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for
Concrete Reinforcement; 2005.

ASTM A 775/A 775M - Standard Specification for Epoxy-Coated Steel Reinforcing Bars; 2006.
ASTM C 33 - Standard Specification for Concrete Aggregates; 2011.

ASTM C 94/C 94M - Standard Specification for Ready-Mixed Concrete; 2011.

ASTM C 150 - Standard Specification for Portland Cement; 2011.

ASTM C 171 - Standard Specification for Sheet Materials for Curing Concrete; 2007.

ASTM C 260 - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a.

ASTM C 330 - Standard Specification for Lightweight Aggregates for Structural Concrete; 2009.
ASTM C 494/C 494M - Standard Specification for Chemical Admixtures for Concrete; 2011.
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Z.

AA.

AB.

ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete; 2005.

ASTM C 881/C 881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete; 2010.

ASTM C 1059/C 1059M - Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete; 1999.

ASTM D 1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types); 2004.

ASTM D 3963/D 3963M - Standard Specification for Fabrication and Jobsite Handling of Epoxy
Coated Reinforcing Steel Bars; 2001 (2007).

ASTM E 1155 - Standard Test Method for Determining F(F) Floor Flatness and F(L) Floor
Levelness Numbers; 1996 (2008).

ASTM E 1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2009.

COE CRD-C 513 - COE Specifications for Rubber Waterstops; Corps of Engineers; 1974.

COE CRD-C 572 - COE Specifications for Polyvinylchloride Waterstop; Corps of Engineers;
1974.

CRSI Manual of Standard Practice; Concrete Reinforcing Steel Institute (CRSI); 2002.

1.04 SUBMITTALS

A.
B.

See Section 01 3323 - Shop Drawings, Product Data, and Samples, for submittal procedures.

Product Data: Submit data for proprietary materials and items, including reinforcement and
forming accessories, admixtures, patching compounds, joint systems, and others as requested
by Architect.

1. Submit data for form liners, form ties, and accessories for architectural concrete.

Shop Drawings: Reinforcement: Submit shop drawing prepared by a registered Professional

Engineer for fabrication, bending, and placement of concrete reinforcement.

1.  Comply with ACI 315 "Manual of Standard Practice for Detailing Reinforced Concrete
Structures" showing bar schedules, stirrup spacing, diagrams of bent bars, arrangement of
concrete reinforcement. Include special reinforcement required and openings through
concrete structures.

Laboratory Test Reports: Submit laboratory test reports for concrete materials and mix design

test as specified.

1.  Submit proposed design mix for each type of concrete required. Per ACI 301, supplier is
responsible for compatibility of admixtures.

2. Integral Waterproofing Admixture:

a. Permeability: Test reports indicating treated samples pressure tested to a 350 foot
head of water (150 psi) showing no measurable leakage per COE CRD-C48-70
“Standard Test Method for Water Permeability of Concrete”.

b. Photographs: Evidencing use of admixture taken with a Scanning Electron
Microscope (SEM) showing crystalline formations within concrete.

1.05 QUALITY ASSURANCE

A.  Workmanship: Contractor is responsible for correction of concrete work which does not
conform to specified requirements, including strength, tolerances and finishes. Correct
deficient concrete as directed by Architect.

B. Concrete Testing Service: Employ, at Contractor's expense, a testing laboratory acceptable to
the Architect to perform material evaluation tests and to design concrete mixes.
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1. Materials and installed work may require testing and retesting, as directed by Architect, at
anytime during progress of work. Allow free access to material stockpiles and facilities.
Tests, not specifically indicated to be done at Owner's expense, including retesting or
rejected materials and installed work, shall be done at Contractor's expense.

2. General Contractor will employ a testing laboratory for field quality control.

C. Testing Agency Personnel: Certified per ACl CP-1, as ACI Concrete Field Testing Technician,
Grade 1.

D. Tests for Concrete Materials:
1. For normal weight concrete, test aggregates per ASTM C 33.
2. For portland cement, sample cement and determine chemical and physical properties per

ASTM C 150.

3. Submit written reports to Architect for each material sampled, and tested prior to start of
work.

a. Provide the project identification name and number, date of report, name of
Contractor, name of concrete testing service, source of concrete aggregates, material
manufacturer and brand name for manufacturing materials, values specified in the
referenced specification for each material and test results.

b. Indicate whether or not material is acceptable for intended use.

4. Certificates of material properties and compliance with specified requirements may be
submitted in lieu of testing, when acceptable to Architect. Certificates of compliance must
be signed by materials producer and Contractor.

1.06 PRE-INSTALLATION CONFERENCE

A. Schedule a pre-installation conference at Cass Ave, Detroit MI-48201, minimum two weeks
prior to start of concrete work containing waterproofing admixture, with the following parties in
attendance.

Owner’s Representative.

Architect.

Contractor.

Concrete Supplier.

Concrete Contractor.

Waterproofing admixture supplier.

Waterproofing admixture manufacturer’s representative.

Other interested parties.

PN A ®N

B. Review methods and procedures related to use of waterproofing admixture in cast-in-place

concrete including, but not limited to, the following:

1. Inspect and discuss condition of subgrade and preparatory work performed by other
trades.

2. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

3. Review required inspecting, testing, and certifying procedures.

4. Review weather and forecasted weather conditions and procedures for coping with
unfavorable conditions.

C. Contractor shall record discussion, including agreement or disagreement on significant matters.
Furnish copies of report to all parties present within 5 days after meeting date.
1.  If substantial disagreements exist at conclusion of meeting, determine how disagreements
will be resolved, and set date and time to reconvene meeting.

1.07 MOCK-UPS

A. General: Prior to installing cast-in-place concrete, construct mockups for selection of each
finish required to demonstrate aesthetic effects as well as qualities of materials and execution.
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1. Construct mock-ups minimum 30 days prior to start of Work using same personnel,
materials, and techniques to be used for Project work.

2. Construct mock-ups to demonstrate levels of the following finishes:
a. Light Abrasive Blast finish for exposed exterior vertical surfaces.
b.  Stiff broom finish for Pool Deck.

B. Build mock-ups to comply with the following requirements, using materials indicated for Work.
1.  Locate mockups on-site in location indicated or, if not indicated, as directed by Architect.
2. Size of mock-ups shall be minimum 5 feet by 5 feet.

3.  Construct 4 mock-ups for each finish required to demonstrate range available. Provide
additional mock-ups, if requested by Architect.

4.  Notify Architect 7 days in advance of the dates and times when mock-ups will be
constructed.

5.  Obtain Architect's approval of mock-ups and final selection of finish level before start of
Work.

6. Retain and maintain selected mock-ups during construction in an undisturbed condition as
a standard for judging the completed Work.
a. When directed, demolish and remove mockups from Project site.

PART 2 PRODUCTS

2.01 REINFORCING MATERIALS

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed.
1. Unfinished.

Welded Wire Fabric: ASTM A 185, welded steel wire fabric supplied in flat sheets.

C. Supports for Reinforcement: Bolsters, chairs, spacers, and other devices for spacing,
supporting and fastening reinforcing bars and welded wire fabric in place. Use wire bar type
supports complying with CRSI specifications.

1.  For slabs-on-grade, use supports with sand plates or horizontal runners where base
material will not support chair legs.

w

D. Fiber Reinforcement: ASTM C 1116, Type lll, engineered polypropylene fibers designed for
secondary reinforcement of concrete fill at metal pan stairs.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Forta Corp.; Forta CR.
b. Fibermesh, Inc.; Fibermesh.
c. Degussa Admixtures, Inc.; Grace Fibers.

2.02 CONCRETE MATERIALS

A. Portland Cement: ASTM C 150, Type I.
1. Type lll may be used for high early strength concrete.
2. Use one brand of cement throughout the project, unless otherwise acceptable to Architect.

B. Normal Weight Aggregates: ASTM C 33.

1. Fine Aggregates: Clean, sharp, natural sand free from loam, clay, lumps or other
deleterious substances.
a. Dune sand, bank run sand and manufactured sand are not acceptable.

2. Coarse Aggregate: Clean, uncoated, processed aggregate containing no clay, mud, loam,
or foreign matter, as follows:
a. Crushed stone, processed from natural rock or stone.
b. Washed gravel, either natural or crushed. Use of pit or bank run gravel not permitted.
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c. Maximum Aggregate Size: Not larger than one-fifth of narrowest dimension between
sides of forms, one-third of depth of slabs, nor three-fourths of minimum clear
spacing between individual reinforcing bars or bundles of bars.

Lightweight Aggregate: ASTM C 330.

Fly Ash: ASTM C 618, Type F.

Water: Potable.

Colored Concrete Stain: Refer to Section 03 35 19 - Color Concrete Finishes.

® Mmoo

2.03 ADMIXTURES

A. Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other
required admixtures.

Water-Reducing Admixture: ASTM C 494, Type A, and contain not more than 0.1% ions.

C. High-Range Water-Reducing Admixture (Super Plasticizer): ASTM C 494, Type F or Type G
and contain not more than 0.1% chloride ions.

D. Water-Reducing, Non-Chloride Accelerator Admixture: ASTM C 494, Type E, and containing
not more than 0.1% chloride ions.

F. Water-Reducing, Retarding Admixture: ASTM C 494, Type D, and contain not more than 0.1%
chloride ions.

w

G. Certification: Provide admixture manufacturer's written certification that chloride ion content
complies with specified requirements.

H. Prohibited Admixtures: Calcium chloride thyocryanates or admixtures containing more than
0.1% chloride ions are not permitted.

2.04 WATERSTOPS

A. Waterstops: Provide flat, dumbbell type or centerbulb type waterstops at construction joints
and other joints as indicated on Drawings. Size to suit joints.
1. Rubber Waterstops: Corps of Engineers CRD-C 513.
2. Polyvinyl Chloride Waterstops: Corps of Engineers CRD-C 572.
3. Bentonite/Butyl Waterstops: CETCO; Waterstop RX.

2.05 CURING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf,
approximately 9 oz. per square yard.

B. Moisture-Retaining Cover: ASTM C 171, as follows:
1. Waterproof paper.
2. Polyethylene film.
3. Polyethylene-coated burlap.

2.06 JOINT MATERIALS

A. Preformed Expansion Joint Fillers: ASTM D 1751 and AASHTO M 213, resilient and non-
extruding type pre-molded bituminous impregnated fiberboard units.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Knight-Celotex; Conflex Expansion Joint Filler
b. W.R. Meadows, Inc.; Fiber Expansion Joint Filler
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2.  Expansion Joint Filler Caps: Provide removable caps for all preformed expansion joint
fillers. Provide caps by the following:
a. Bometals, Inc.; Expansion Board Caps
b. W.R. Meadows; Sealtight Snap-Cap

B. Epoxy Control Joint Filler: Two component, 100 percent solids compound, with minimum Shore
D Hardness of 50.
1. Subject to compliance with requirements, provide products by the following:
a. Dayton Superior Corp.; Poxy-Fil (J-52)
b. L & M Construction Chemicals, Inc.; Epoflex SL

2.07 UNDERSLAB VAPOR RETARDER

A. Vapor Barrier: Provide vapor barrier cover over prepared base material. Use
polyethylene/polyolefin sheet per ASTM E 1745, Class A.
1. Thickness: Not less than 10 mils per ACI 302.1R
2. Water Vapor Transmission Rate: Maximum 0.01 perms tested per ASTM E154, Section 7
(based on ASTM E 96) or Test Method F1249. Refer to ASTM E1745 paragraph 7.
3. Products: Subject to compliance with requirements, provide one of the following:
a. Stego Industries; Stego Wrap Vapor Barrier.
b. Raven Industries; Vapor Block 10.
c. W.R. Meadows; Perminator 10 Mil.
d. Inteplast; Barrier-Bac VB-250 (11 mil)
4. Substitutions: See Section 01 25 00 - Substitution Procedures.

B. Accessories: Provide manufacturer's recommended accessories as required to provide a
complete vapor barrier, including but not limited to seam tape and vapor-proof mastic/sealant.

C. Granular Base Course: Clean manufactured or natural sand; per ASTM D 448, Size 10, with
100 percent passing a No. 4 sieve and 10 to 30 percent passing a No. 100 sieve.

2.08 RELATED MATERIALS

A. Dovetail Anchor Slots: Hot-dip galvanized sheet steel, not less than 0.366 inch thick (22 gage)
with bent tab anchors. Fill slot with temporary filler or cover face opening to prevent intrusion of
concrete or debris.

B. Bonding Compound: ASTM C 1059, Type I, styrene Butadiene or acrylic base, rewetable type.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Dayton Superior Corp.; Day-Chem Ad Bond (J-40)
b. Grace Construction Products; Daraweld C
c. L & M Construction Chemicals; Everbond
d. W.R. Meadows; Intralok

C. Epoxy Adhesive: ASTM C 881, two component, high modulus, moisture tolerant, structural
epoxy adhesive suitable for use on dry or damp surfaces. Provide material "Type", "Grade",
and "Class" to suit project requirements.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Dayton Superior Corp.; Resi-Bond (J-58)
b. W.R. Meadows; Rezi-Weld
c. Sika Chemical Corp.; Sikadur 32 Hi-Mod

2.09 PROPORTIONING AND DESIGN OF MIXES

A. Prepare design mixes for each type and strength of concrete by either laboratory trial batch or
field experience methods as specified in ACI 301 Article 3.9. If trial batch method used, use an
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independent testing facility acceptable to Architect for preparing and reporting proposed mix
designs.

1. Testing facility shall not be same as used for field quality control testing, unless otherwise
acceptable to Architect.
2. Limit fly ash to maximum 15 percent of cement content by weight.

B. Submit written reports to Architect of each proposed mix for each class of concrete at least 15
days prior to start of work. Do not begin concrete productions until mixes have been reviewed
and approved by Architect.

C. Design mixes to provide normal weight concrete with the following properties and additives:

1.  Footings and Foundations: 4000 psi 28-day compressive strength; W/C ratio, 0.50
maximum (non-air-entrained), 0.46 maximum (air entrained).

2. Interior Slabs: 4000 psi 28-day compressive strength; W/C ratio, 0.50 maximum (non-air-
entrained).

3.  Exterior Walls and Slabs: 4000 psi 28-day compressive strength; W/C ratio 0.40 (air
entrained 6% plus or minus 1%).

4.  All Other Concrete: 4,000 psi 28-day compressive strength: W/C ratio, 0.50 maximum
(non-air-entrained).

D. Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor when
characteristics of materials, job conditions, weather, test results, or other circumstances
warrant, at no additional cost to Owner and as accepted by Architect.

1. Laboratory test data for revised mix design and strength results must be submitted to and
accepted by Architect before using in work.

E. Water-Cement Ratio: Provide concrete with maximum water-cement (WC) ratios as specified.

F. Slump Limits: Proportion and design mixes to result in concrete slump at point of placement as
follows:
1.  Ramps, slabs, and sloping surfaces: Not more than 3 inches.
2. Reinforced Foundation Systems: Not less than 1" and not more than 3 inches.
3.  Concrete containing HRWR admixture (super plasticizer): Not more than 8 inches after
addition of HRWR to site verified 2 to 3 inches slump concrete.
4.  Other concrete: Not more than 4 inches.

2.10 ADMIXTURE USE

A. Use water-reducing admixture or high range water-reducing admixture (super plasticizer) in
concrete as required for placement and workability.

B. Use non-chloride accelerating admixture in concrete slabs placed at ambient temperatures
below 50 degF (10 degC).

C. Use high-range water-reducing admixture in pumped concrete, architectural concrete and
concrete with water/cement ratios below 0.50.

D. Use air-entraining admixture in exterior exposed concrete, unless otherwise indicated. Add air-
entrained admixture at manufacturer's prescribed rate to result in concrete at point of
placement having total air content with a tolerance of plus-or-minus 1% within following limits:
1. Concrete structures and slabs exposed to freezing and thawing, de-icer chemicals, or

subjected to hydraulic pressure.
a. Air Entrainment: 5.0%.
2. Other Concrete (not exposed to freezing, thawing or hydraulic pressure): 2% to 4% air.

E. Use admixtures for water-reducing and set-control in strict compliance with manufacturer's

directions.
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2.11 MIXES

A. Ready-Mix Concrete: Comply with ASTM C 94 and ASTM C 1116, and as herein specified.
1. Furnish Batch Ticket information.
2. When air temperature is between 85 degF (30 degC) and 90 degF (32 degC), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes, and when air temperature is
above 90 degF (32 degC), reduce mixing and delivery time to 60 minutes.

PART 3 EXECUTION

3.01 GENERAL

A. Coordinate installation of joint materials and vapor retarders with placement of forms and
reinforcing steel.

3.02 FORMS

A. Design, erect, support, brace and maintain formwork, per ACI 301, to support vertical and
lateral, static and dynamic loads that might be applied until such loads can be supported by
concrete structure.

1. Construct formwork as required so concrete members and structures are of correct size,
shape, alignment, elevation and position. Maintain formwork construction tolerances per
ACI 117 and ACI 347.

2. Provide Class A tolerances for concrete exposed to view.

3. Provide Class C tolerances for other concrete surfaces.

B. Design formwork to be readily removable without impact, shock or damage to cast-in-place
concrete surfaces and adjacent materials.

C. Construct forms to sizes, shapes, lines and dimensions shown, and to obtain accurate
alignment, location, grades, level and plumb work in finished structures. Use selected materials
to obtain required finishes. Solidly butt joints and provide back-up at joints to prevent leakage
of cement paste.

1. Provide for openings, offsets, sinkages, keyways, recesses, moldings, rustications,
reglets, chamfers, blocking, screeds, bulkheads, anchorages and inserts, and other
features required in work.

2. Single use spiral type forms are NOT ACCEPTABLE.

D. Fabricate forms for easy removal without hammering or prying against concrete surface.
1. Provide crush plates or wrecking plates where stripping may damage cast concrete
surfaces
2. Provide top forms for inclined surfaces where slope too steep to place concrete with
bottom forms only
3. Kerfwood inserts for forming keyways, reglets, recesses, and the like, to prevent swelling
and for easy removal

E. Provide temporary openings where interior area of formwork is inaccessible for cleanout, for
inspection before concrete placement, and for placement of concrete. Locate temporary
openings in forms at inconspicuous locations.

F. Chamfer exposed corners and edges as indicated, using wood, metal, PVC or rubber chamfer
strips fabricated to produce uniform smooth lines and tight edge joints.

G. Form Ties: Use specified type, sized as required to prevent form deflection, and to prevent
spalling concrete surfaces upon removal.

H. Provisions for Other Trades: Provide openings in concrete formwork to accommodate work of
other trades. Determine size and location of openings, recesses and chases from trades
providing such items. Accurately place and securely support work of other trades built into

forms.
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I.  Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive concrete.
Remove chips, wood, sawdust, dirt or other debris just before placing concrete. Retighten forms
and bracing after concrete placement as required to eliminate mortar leaks and maintain proper
alignment.

J.  Edge Forms and Screed Strips for Slabs: Set edge forms of bulkheads and intermediate
screed strips for slabs to obtain required elevations and contours in finished slab surface.
Provide and secure units to support types of screed strips by use of strike-off templates or
compacting type screeds.

3.03 PLACING REINFORCEMENT

A. Comply with CRSI's recommended practice for "Placing Reinforcing Bars", for details and
methods of reinforcement placement and supports, and as herein specified.
1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder prior to
placing concrete.
2. Clean reinforcement of loose rust and mill scale, earth, ice and other materials which
reduce or destroy bond with concrete.

B. Locate and support reinforcing by metal chairs, runners, bolsters, spacers, and hangers, as
required.

C. Place reinforcement to obtain at least minimum coverage for concrete protection per ACI 318.
1. Arrange, space and securely tie bars and bar supports to hold reinforcement in position
during concrete placement operations.
2. Set wire ties so ends are directed into concrete, not toward exposed concrete surfaces.

D. Install welded wire fabric in as long lengths as practicable.
1. Place on bar supports spaced to minimize sagging.
2. Lap adjoining pieces at least one full mesh and lace splices with wire. Offset end laps in
adjacent widths to prevent continuous laps in either direction.

3.04 VAPOR RETARDER INSTALLATION

A. Place granular base course on slab sub-base material to minimum 4 inch thickness, unless
otherwise indicated.
1. Level and compact to tolerance of plus 0 inch, minus 3/4 inch.

B. Following leveling and compacting of granular base for slabs on grade, place vapor retarder
sheet with longest dimension parallel with direction of pour.

C. Place vapor retarder directly on compacted sand cushion.

D. Place, protect, and repair vapor retarder per ASTM E 1643.
1. Lapjoints 6" and seal with appropriate tape.
2. Lap vapor barrier over footings or seal to foundation walls. Use manufacturer's approved
methods for sealing to foundation and walls.
3. Seal all penetrations with boots recommended by manufacturer.
4. Place patches over damaged areas, overlapping damage minimum 6 inches. Tape
complete perimeter of patches.

3.05 JOINTS

A. Construction Joints: Locate and install construction joints as indicated, if not indicated, locate
so not to impair strength and appearance of structure, as acceptable to Architect.

B. Provide keyways at least 1-1/2" deep in construction joints in slabs; accepted bulkheads
designed for this purpose may be used for slabs.

Wayne State University | Gateway Theater Complex Cast-In-Place Concrete
WSU No.189-178578 | HAA No0.2016034.00 033000 - 9
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



C. Place construction joints perpendicular to main reinforcement. Continue reinforcement across
construction joints.

D. Waterstops: Provide waterstops in construction joints as indicated. Install waterstops to form
continuous diaphragm in each joint. Support and protect exposed waterstops during progress
of work. Field fabricate joints in waterstops in accordance with manufacturers instructions.

E. Isolation Joints in Slabs-On-Ground: Construct isolation joints in slabs-on-ground at points of
contact between slabs on ground and vertical surfaces, such as column pedestals, foundation
walls, grade beams and elsewhere as indicated.

F. Contraction (Control) Joints in Slabs-On-Ground: Construct contraction joints in slabs-on-
ground to form panels of patterns as shown. Saw cut 1/8" to 1/4" wide x 1/4 of slab depth,
unless otherwise indicated.

1. Place sawcut joints as soon as possible, no later than 24 hours, after slab finishing is
complete, and without dislodging aggregate.

2. If joint pattern is not shown, provide joints not exceeding 15 feet in either direction and
located to conform to bay spacing wherever possible (at column centerlines, half bays,
third bays).

3.06 INSTALLATION OF EMBEDDED ITEMS

A. General: Set and build into work anchorage devices and other embedded items required for
other work attached to, or supported by cast-in-place concrete. Use setting drawings,
diagrams, instructions and direction provided by suppliers of items to be attached thereto.

B. Install dovetail anchor slots to receive masonry anchors, in concrete structures as indicated on
Drawings.

3.07 PREPARATION OF FORM SURFACES

A. Clean re-used forms of concrete matrix residue, repair and patch as required to return forms to
acceptable surface conditions.

B. Coat contact surfaces of forms with an approved, nonresidual, low VOC, form-coating agent
before reinforcement is placed.
1.  Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect
against rusting. Rust-stained steel formwork is not acceptable.

C. Thin form-coating compounds only with thinning agent of type, and in amount, and under
conditions of form-coating compound manufacturer's directions.
1. Do not allow excess form-coating material to accumulate in forms or to come in contact
with in-place concrete surfaces against which fresh concrete will be placed.
2. Apply in compliance with manufacturer's instructions

3.08 CONCRETE PLACEMENT

A. Preplacement Inspection: Before placing concrete, inspect and complete formwork installation
of reinforcing steel, and items to be embedded or cast-in. Notify other crafts to permit
installation of their work; cooperate with other trades in setting such work. Moisten wood forms
immediately before placing concrete where form coatings are not used.

1. Notify Architect when forms and reinforcing are in place and may be examined. Do not
place concrete until authorized by Architect.

B. Comply with ACI 304 "Recommended Practice for Measuring, Mixing, Transporting, and
Placing Concrete", and as herein specified.
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1.  Deposit concrete continuously or in layers of such thickness that no concrete will be
placed against concrete which has hardened sufficiently to cause formation of seams or
planes of weakness.

2. If a section cannot be placed continuously, provide construction joints as herein specified.
Deposit concrete as nearly as practicable to its final location to avoid segregation.

3.  Protect adjacent finish materials against spatter during concrete slab placement.

C. Placing Concrete in Forms: Deposit concrete in forms in horizontal layers not deeper than 24"
and in manner to avoid inclined construction joints. Where placement consists of several
layers, place each layer while preceding layer is still plastic to avoid cold joints.

1.  Consolidate placed concrete by mechanical vibrating equipment supplemented by hand-
spading, rodding or tamping. Use equipment and procedures for consolidation of concrete
per ACI 309R.

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations not farther than visible effectiveness of machine.
Place vibrators to rapidly penetrate placed layer and at least 6" into preceding layer.

3. Do notinsert vibrators into lower layers of concrete that have begun to set. At each
insertion limit duration of vibration to time necessary to consolidate concrete and complete
embedment of reinforcement and other embedded items without causing segregation of
mix.

D. Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous operation,
within limits of construction joints, until the placing of a panel or section is completed.

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

2. Bring slab surfaces to correct level with straightedge and strike off. Use bull floats or
darbies to smooth surface, free of humps or hollows. Do not disturb slab surfaces prior to
start of finishing operations.

3. Maintaining reinforcing in proper position on chairs during concrete placement operations.

E. Placing Concrete Footings: Once excavation is complete, protect bearing strata from being
disturbed. If soil is susceptible to disturbance due to moisture conditions, place concrete
immediately.

F. Cold Weather Placing: Protect concrete work from physical damage or reduced strength which
could be caused by frost, freezing actions, or low temperature, in compliance with ACI 306 and
as herein specified.

1. When air temperature has fallen to or is expected to fall below 40 degF (4 degC),
uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than 50 degF (10 degC), and not more than 80 degF (27 degC) at
point of placement.

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

3. Do not use calcium chloride, salt and other materials containing anti-freeze agents or
chemical accelerators, unless otherwise accepted in mix designs.

G. Protections of Footings Against Freezing: Cover completed work at footing level with sufficient
temporary or permanent cover, as required, to protect footings and adjacent subgrade from
freezing; maintain as required.

H. Hot Weather Placing: When hot weather conditions exist that would seriously impair quality
and strength of concrete, place concrete in compliance with ACI 305 and as herein specified.

1.  Cool ingredients before mixing to maintain concrete temperature at time of placement
below 90 degF (32 degC). Mixing water may be chilled, or chopped ice may be used to
control temperature provided water equivalent of ice is calculated to total amount of mixing
water. Use of liquid nitrogen to cool concrete is Contractor's option.

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient air temperature immediately before embedment

in concrete.
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3. Fog spray forms, reinforcing steel and subgrade just before concrete is placed. Keep
subgrade uniformly moist, without puddles or dry spots.

4. Use water-reducing retarding admixture (Type D) when required by high temperatures,
low humidity, or other adverse placing conditions.

3.09 FINISH OF FORMED SURFACES

A. Rough Form Finish: For formed concrete surfaces not exposed-to-view in finish work or
covered by other construction, unless otherwise indicated.
1.  This is the as-cast concrete surface having texture imparted by form facing material used,
with tie holes and defective areas repaired and patched and fins and other projections
exceeding 1/4" in height rubbed down or chipped off.

B. Smooth Form Finish: For formed concrete surfaces exposed-to-view, or that are to be covered
with a coating material, or a covering material, applied directly to concrete, such as
waterproofing, painting or similar system.

1.  This is as-cast concrete surface obtained with selected form facing material, arranged
orderly and symmetrically with a minimum of seams.

2.  Repair and patch defective areas with fins or other projections completely removed and
smoothed.

C. Smooth Rubbed Finish: Provide smooth rubbed finish on exposed walls at areas
scheduled/indicated, that have received smooth form finish treatment, not later than one day
after form removal.

1. Moisten concrete surfaces and rub with carborundum brick or other abrasive until a
uniform color and texture is produced.
2. Do not apply cement grout other than that created by the rubbing process.

D. Related Unformed Surfaces: At unformed surfaces occurring adjacent to formed surfaces,
strike-off smooth and finish with a texture matching adjacent formed surfaces. Continue final
surface treatment of formed surfaces uniformly across adjacent unformed surfaces, unless
otherwise indicated.

3.10 MONOLITHIC SLAB FINISHES

A. Scratch Finish: Apply scratch finish to monolithic slab surfaces to receive concrete floor
topping or mortar setting beds for tile, portland cement terrazzo, and other bonded, applied
cementitious finish flooring material, and where indicated.

1. After placing slabs, plane surfaces to tolerances of F(f) 15 (floor flatness) and F(l) 13 (floor
levelness) measured per ASTM E 1155. Uniformly slope surfaces to drains. After
leveling, roughen surface before final set, with stiff brushes, brooms, or rakes.

B. Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and other
finishes specified; slab surfaces to be covered with waterproofing, membrane roofing, or sand-
bed terrazzo, and where indicated.

1.  After screeding, consolidating, and leveling concrete slabs, do not work surface until ready
for floating.

2. Begin floating when surface water has disappeared or when concrete has stiffened
sufficiently to permit operation of power-driven floats, or both. Consolidate surface with
power-driven floats, or by hand-floating if area is small or inaccessible to power units.

3. Check and level surface plane to tolerance of F(f) 18 (floor flatness) and F(I) 15 ((floor
levelness) measured per ASTM E 1155. Cut down high spots and fill low spots. Uniformly
slope surfaces to drains.

4. Immediately after leveling, refloat surface to a uniform, smooth, granular texture.
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E.

Trowel Finish: Apply trowel finish to interior monolithic slab surfaces exposed to view, and slab
surfaces to be covered with resilient flooring, carpet, ceramic tile, quarry tile, paint, or other thin
film finish system, which have been float finish.

1.  After floating, begin first trowel finish operation using a power driven trowel.

2. Begin final troweling when surface produces a ringing sound as trowel is moved over
surface. Consolidate concrete surface by final hand-troweling operation, free of trowel
marks, uniform in texture and appearance, and with surface leveled to tolerances F(f) 20
(floor flatness) and F(I) 17 (floor levelness) measured per ASTM E 1155.

3.  Grind smooth surface defects which would telegraph through applied floor covering
system.

Trowel and Fine Broom Finish: Where ceramic tile, porcelain tile, and quarry tile are to be
installed with thin set mortar, apply trowel finish as specified, then immediately follow with
slightly scarifying surface with fine brooming.

Non-Slip Broom Finish: Apply non-slip broom finish to exterior concrete platforms, steps,
ramps, and elsewhere as indicated.

3.11 MISCELLANEOUS CONCRETE ITEMS

A

Filling-In: Fill-in holes and openings left in concrete structures for passage of work by other
trades, unless otherwise shown or directed after work of other trades is in place. Mix, place
and cure concrete as herein specified, to blend with in-place construction. Provide other
miscellaneous concrete filling shown or required to complete work.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations,
as shown on Drawings. Set anchor bolts for machines and equipment to template at correct
elevations, complying with certified diagrams or templates of manufacturer furnishing machines
and equipment.

Steel Pan Stairs: Provide fiber reinforced concrete fill for steel pan stair treads, landings, and
associated items. Cast in safety inserts and accessories as shown on Drawings. Screed,
tamp, and finish concrete surfaces as scheduled.

3.12 CONCRETE CURING AND PROTECTION

A

B.

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

1. Start initial curing as soon as free water has disappeared from concrete surface after
placing and finishing. Weather permitting; keep continuously moist for not less than 7
days.

2. Begin final curing procedures immediately following initial curing and before concrete has
dried. Continue final curing for at least 7 days per ACI 301 procedures. Avoid rapid
drying at end of final curing period.

Curing Methods: Perform curing of concrete by moist curing, by moisture-retaining cover
curing, and by combination thereof, as herein specified.
1. Provide moisture curing by following methods.

a. Keep concrete surface continuously wet by covering with water.

b. Continuous water-fog spray.

c. Covering concrete surface with specified absorptive cover, thoroughly saturating
cover with water and keeping continuously wet. Place absorptive cover to provide
coverage of concrete surfaces and edges, with 4" lap over adjacent absorptive
covers.

2. Provide moisture-cover curing as follows:

a. Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in
widest practicable width with sides and ends lapped at least 3" and sealed by
waterproof tape or adhesive. Immediately repair any holes or tears during curing
period using cover material and waterproof tape.
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Curing Formed Surfaces: Cure formed concrete surfaces by moist curing with forms in place
for full curing period or until forms are removed. If forms are removed, continue curing by
methods specified above, as applicable.

Curing Unformed Surfaces: Cure unformed surfaces and other flat surfaces by use of
moisture-retaining cover, unless otherwise directed.

Protect all concrete slabs indicated on Room Finish Schedule to be stained/sealed/colored

concrete as follows:

1. Sweep up all grit and debris immediately. Do NOT use oil based sweeping compounds.

2. Use cleaner approved by sealer/hardener manufacturer for removing fine dust and grime
on a daily basis. Avoid harsh chemicals.

3.  Report all spills to Contractor. Remove spills immediately.

4. Do not eat or drink on slab.

5 Remove isolated staining with specialty cleaner approved by sealer/hardener
manufacturer.

6. Get authorization from Contractor to operate equipment on the slab. Diaper all equipment
and protect slab with absorbent drop cloth when workin on slab.
a. Use non-marking tires on all equipnment. Inspect tires and remove embedded debris

taht may scratch slab.

7.  Store and charge materials and equipment in designated areas only. Contractor shall
select location to minimize soiling and damage to slab to remain exposed.

8. Use temporary, breathable protective coverings as needed for access. Remove coverings
immediately after work is complete.

3.13 REMOVAL OF FORMS

A

B.

C.

Formwork not supporting weight of concrete may be removed after cumulatively curing at not
less than 50 degF (10 degC) for 24 hours after placing concrete, provided concrete is
sufficiently hard to not be damaged by form removal operations, and provided curing and
protection operations are maintained.

Formwork supporting weight of concrete may not be removed in less than 14 days and until
concrete has attained at least 75 percent of design minimum compressive strength at 28 days.
Determine potential compressive strength of in-place concrete by testing field-cured specimens
representative of concrete location or members, or by use of nondestructive testing method
acceptable to Architect.

Form facing material may be removed 4 days after placement, only if shores and other vertical
supports have been arranged to permit removal of form facing material without loosening or
disturbing shores and supports.

3.14 RE-USE OF FORMS

A. Clean and repair surfaces of forms to be re-used in work. Apply new form coating compound
as specified for new formwork.

1.  Split, frayed, delaminated or otherwise damaged form facing material is not acceptable for
exposed surfaces.

B. When forms are extended for successive concrete placement, thoroughly clean surfaces and
remove fins and laitance, and tighten forms to close joints. Align and secure joint to avoid
offsets. Do not use "patched" forms for exposed concrete surfaces, except as acceptable to
Architect.
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3.15 CONCRETE SURFACE REPAIRS

A. Patching Defective Areas: Repair and patch defective areas with cement mortar immediately
after removal of forms, when acceptable to Architect.

1. Cut out honeycomb, rock pockets, voids over 1/4" in any dimension, and holes left by tie
rods and bolts, down to solid concrete but, in no case to a depth of less than 1". Make
edges of cuts perpendicular to concrete surface. Thoroughly clean, dampen with water
and brush-coat area to be patched with specified bonding agent. Place patching mortar
after bonding compound has dried.

2.  For exposed-to-view surfaces, blend white portland cement and standard portland cement
so that, when dry, patching mortar will match surrounding color. Provide test areas at
inconspicuous location to verify mixture and color match before proceeding with patching.

3. Compact mortar in place and strike-off slightly higher than surrounding surface.

B. Repair of Formed Surfaces: Remove and replace concrete having defective surfaces if defects
cannot be repaired to satisfaction of Architect.

1. Surface defects, as such, include color and texture irregularities, cracks, spalls, air
bubbles, honeycomb, rock pockets; fins and other projections on the surface; and stains
and other discoloration that can not be removed by cleaning.

2. Flush out form tie holes, fill with dry pack mortar, or precast cement cone plugs secured in
place with bonding agent.

3.  Repair concealed formed surfaces, where possible, that contain defects that affect the
durability of concrete. If defects cannot be repaired, remove and replace concrete.

C. Repair of Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for
smoothness and verify surface plane to tolerances specified for each surface and finish.
Correct low and high areas as herein specified. Test unformed surfaces sloped to drain for
trueness of slope, in addition to smoothness using a template having required slope.

1.  Repair finished unformed surfaces that contain defects which affect durability of concrete.
Surface defects, as such, include crazing, cracks in excess of 0.01" wide or which
penetrate to reinforcement or completely through non-reinforced sections regardless of
width, spalling, pop-outs, honeycomb, rock pockets and other objectionable conditions.

2. Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14
days.

3. Correct low areas in unformed surfaces during, or immediately after completion of surface
finishing operations by cutting out low areas and replacing with fresh concrete. Finish
repaired areas to blend into adjacent concrete. Proprietary patching compounds may be
used when acceptable to Architect.

D. Repair defective areas, except random cracks and single holes not exceeding 1" diameter, by
cutting out and replacing with fresh concrete.

1.  Remove defective areas to sound concrete with clean, square cuts and expose reinforcing
steel with at least 3/4" clearance all around. Dampen concrete surfaces in contact with
patching concrete and apply bonding compound.

2. Mix patching concrete of same materials to provide concrete of same type or class as
original concrete.

3. Place, compact and finish to blend with adjacent finished concrete. Cure in same manner
as adjacent concrete.

E. Repairisolated random cracks and single holes not over 1" in diameter by dry-pack method.

1. Groove top of cracks and cut-out holes to sound concrete and clean of dust, dirt and loose
particles. Dampen cleaned concrete surfaces and apply bonding compound.

2. Mix dry-pack, consisting of one part portland cement to 2-1/2 parts fine aggregate passing
a No. 16 mesh sieve, using only enough water as required for handling and placing.

3. Place dry pack after bonding compound has dried. Compact dry-pack mixture in place
and finish to match adjacent concrete. Keep patched area continuously moist for not less
that 72 hours.
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4. Perform structural repairs with prior approval of Architect for method and procedures,
using specified epoxy adhesive and mortar.

F. Repair methods not specified above may be used, subject to acceptance of Architect.

3.16 FIELD QUALITY CONTROL

A. Contractor will employ a testing laboratory to perform tests and to submit test reports.

B. Sampling and testing for quality control during placement of concrete may include the following,
as directed by Architect.

1.  Sampling Fresh Concrete: ASTM C 172, except modified for slump per ASTM C 94.

a. Slump: ASTM C 143; one test at point of discharge for each day's pour of each type
of concrete; additional tests when concrete consistency seems to have changed.

b. Air Content: ASTM C 173, volumetric method or ASTM C 231 pressure method; one
for each day's pour of each type of air-entering compound.

c. Concrete Temperature: ASTM C 1064, test hourly when air temperature is 40 degF
(4 degC) and below, and when 80 degF (27 degC) and above; and each time a set of
compression test specimens are made.

d. Compression Test Specimens: ASTM C 31; one set of 4 standard cylinders for each
compressive strength test, unless otherwise directed. Mold and store cylinders for
laboratory cured test specimens except when field-cure test specimens are required.

e. Compressive Strength Tests: ASTM C 39; one set for each day's pour exceeding 5
cubic yards plus additional sets for each 50 cubic yards over and above the first 25
cubic yards of each concrete class placed in any one day; one specimen tested at 7
days, two specimens tested at 28 days, and one specimen retained in reserve for
later testing if required.

2. When frequency of testing will provide less than 5 strength tests for a given class of
concrete, conduct testing from at least 5 randomly selected batches or from each batch if
fewer than 5 are used.

3.  When total quantity of a given class of concrete is less than 50 cubic yards, strength test
may be waived by Architect if, in his judgement, adequate evidence of satisfactory
strength is provided.

4.  When strength of field-cured cylinders is less than 85% of companion laboratory-cured
cylinders, evaluate current operations and provide corrective procedures for protecting
and curing the in-place concrete.

5.  Strength level of concrete will be considered satisfactory if averages of sets of three
consecutive strength test results equal or exceed specified compressive strength, and no
individual strength test result falls below specified compressive by more than 300 psi.

C. Report test results in writing to the Architect, Contractor, and Contractor within 24 hours after
tests.

1. Reports of compressive strength tests shall contain the project identification name and
number, date of concrete placement, name of concrete testing service, concrete type and
class, location of concrete batch in structure, design compressive strength at 28 days,
concrete mix proportions and materials; compressive breaking strength and type of break
for both 7-day and 28-day tests.

D. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted, but shall not be used as the sole basis for acceptance or rejection.

E. Additional Tests: Testing service will make additional tests of in-place concrete when test
results indicate specified concrete strengths and other characteristics have not been attained,
as directed by the Architect.

1.  Testing service may conduct tests to determine adequacy of concrete by cored cylinders
per ASTM C 42, or by other methods as directed.

2. Contractor shall pay for such tests conducted and any other additional testing as may be
required, when unacceptable concrete is verified.
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F. Measure floor and slab flatness and levelness per ASTM E 1155 within 24 hours of finishing.

3.17 PROTECTION

A. Protect all concrete slabs to receive exposed concrete finishes for petroleum staining, including
but not limited to sealed/hardened, polished concrete or dyed and stained concrete floors

END OF SECTION
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SECTION 033544
POLISHED CONCRETE FINISH

PART 1 - GENERAL

SUMMARY

Section Includes: Ground and polished finish applied to interior concrete slabs as exposed floor
finish (CONC FIN-13).

Related Sections:

1. Section 033000 - Cast-In-Place Concrete: For concrete materials, mix design, placement,
initial finishing and curing; and for other concrete finishes.

REFERENCES

Concrete Polishing Association of America (CPAA): CPAA Recommendations for the Design,
Specification and Placement of Concrete Floor Slabs for Polished Concrete

National Floor Safety Institute (NFSI): NFSI Test Method 101-A Standard for Evaluating High-
Traction Flooring Materials, Coatings, and Finishes.

PRE-INSTALLATION MEETING

Pre-Installation Conference: Conduct conference at project site prior to installation of concrete slab
to ensure complete understanding of Architect’s design intent. Comply with requirements in Section
013100 - Project Management and Coordination.

1. Attendees: General Contractor, Structural Engineer, Architect, Owner, concrete contractor,
polishing contractor, ready-mix supplier, testing agency representative, decorative concrete
product manufacturer’s representatives.

2. Suggested Agenda ltems:

a. Substrate preparation requirements.

b. Polishing Schedule: Submit plan showing polished concrete surfaces and schedule of
polishing operations for each area of polished concrete before start of polishing operations.
Include locations of all joints, including construction joints.

c. Concrete slab mix, aggregates, cement, admixtures, reinforcement, curing
agents/processes.

d. Review cold- and hot-weather concreting procedures, curing procedures, construction
joints, concrete repair procedures, concrete finishing, and protection of concrete.

e. Review Contract Documents.

f. Subgrade: Coordinate preparation of subgrade required to be flat and level to ensure
consistent concrete slab thickness.

g. Establish expectations for the surface appearance.

h. Protection: Confirm that the General Contractor, through coordination with other trades, will
be responsible for the protection of the slab during construction to ensure that no
contaminants such as (but not limited to) oil, grease, paint, adhesives, flux that will be
present at the time of concrete polishing.

i. Flatness and Levelness Requirements
1) Set a remedy for out of tolerance work if, Floor Flatness (Fr) and Floor Levelness (FL)

numbers do not meet specification/tolerances.

j-  Required Slip-Resistance

k. Reflectivity/Gloss

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.

B. Mix Design: For concrete slab to receive polished finish. Coordinate with Section 033000.
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C. Samples for Initial Selection: Submit 4 samples, each 12-inches by 12-inches, demonstrating
range of concrete mixes and colors, aggregate exposure and polished sheen.

D. Samples for Verification: Submit 4 samples, each 12-inches by 12-inches, demonstrating range of
concrete mixes and colors, aggregate exposure and polished sheen.

1.5 INFORMATIONAL SUBMITTALS

A. Qualifications Data: For Applicator, Product manufacturers, and Ready-Mix Supplier

1.6 CLOSEOUT SUBMITTALS

Maintenance Manual: Submit installer's maintenance manual, including maintenance and cleaning
instructions for polished concrete floor system.

1.7 QUALITY ASSURANCE

Applicator Qualifications: Certified by concrete finish equipment and chemical manufacturer and
capable of providing skilled workers who are thoroughly trained and experienced in the necessary
craft.

1. Installer experienced in performing work of this section who has specialized in installation of
work similar to that required for this project.
2. Installer trained by manufacturer and holding current certification for installation.

B. Product Manufacturer Qualifications: Manufacturer capable of providing field service representation
during construction and approving application method.

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

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

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

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

3. Demolish and remove field sample panels when directed.

E. Mockups: Prior to start of permanent installation, mockup polished concrete CON FIN-14 using
same products and processes to be used in final Work. Utilize same personnel as will perform
permanent Work,

1. Location: Apply polished concrete finish at slab below walk-in cooler location.
2. Coordinate with other Division 03 Work to install stand-alone mock-ups to verify selections
made under sample submittal and to demonstrate methods and workmanship proposed for the
project.
Concrete slab must cure for a minimum of 28 days prior to start of mockup.
Minimum Mockup Size: 100 sq. ft..
Mockup lighting conditions under which permanent Work will be viewed.
Demonstrate the proposed range of material characteristics and quality of application, including
the following:
a. Matching of approved samples.
b. Uniformity and degree of aggregate exposure.
c. Uniformity and level of sheen.
d. Uniformity and saturation of coloring products.
7. Notify Architect seven days in advance of dates and times when mockups will be constructed.
Architect to be present for polishing and coloring procedure.
8. Obtain Architect's approval of mockups before starting work, fabrication, or construction.
a. Allow seven days for initial review and each re-review of each mockup.
b. Contractor to notify installer 7 days prior to pour to schedule finish of mock-up.

o0k w

Wayne State University | Gateway Theater Complex Polished Concrete Finish
WSU No.189-178578 | HAA No0.2016034.00 033544 - 2
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



1.8

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

DELIVERY, STORAGE AND HANDLING

Deliver materials in original packages and containers, with seals unbroken, bearing manufacturer
labels indicating brand name and directions for storage, mixing with other components and
application.

Storage: Store materials in clean, dry area indoors in accordance with manufacturer’s instructions
and keep materials from freezing.

Handling: Protect materials during handling and application to prevent contamination or damage.

FIELD CONDITIONS

Environmental Limitations:

1. Concrete must be cured a minimum of 28 days or as directed by the manufacturer before
application of finish can begin.

2. Comply with manufacturer’s written instructions for substrate temperature and moisture
content, ambient temperature and humidity, ventilation and other conditions affecting
installation performance.

Substrate Condition and Protection: Protect areas to receive polished concrete finish at all times
during construction; prior to, during, and after polishing procedures. Prevent oils, dirt, metal,
excessive water and other potentially damaging materials from affecting the finished concrete
surface.

PART 2 - PRODUCTS

21 PRODUCTS AND MANUFACTURERS
A. Compatibility: Provide products that are compatible with one another and substrates indicated
under conditions of service and application, as demonstrated by manufacturer of chemicals based
on testing and field experience.
B. Source Limitations: System must consist of components produced by a single manufacturer, or as
recommended by stain manufacturer, and as approved by the Architect.
1. Provide materials that are consistent from the same lot and batch for the entire project.
2. Concrete must be delivered from the same batch plant throughout the entire job.
3. Calcium chloride additives should not be used with colored concrete.
C. Products and Manufacturers: Subject to compliance with specified requirements, provide Basis of
Design system or approved equivalent products comprising a system by a single source.
1. Advanced Floor Products.
2. The Bomanite Company.
3. H&C Decorative Concrete Products (Subsidiary of Sherwin-Williams).
4. L & M Construction Chemicals (Division of Laticrete).
5. L.M. Scofield Company.
D. (CONC FIN-13) Polished Concrete Finishing System: Complete system including surface strippers
and primers, densifier and hardener, stain repellant and sealer.
1. Coordinate with Section 033000 - Cast-In-Place Concrete for integral color pigment.
2. Basis of Design System: RetroPlate Concrete Polishing System by Advanced Floor Products,
Inc..
a. Contact: Brian Boie, ICS Midwest, 612.805.6293
3. Densifier: Odorless, 0 VOC sodium-based concrete densifier, permanent sealing, densifying,
and hardening compound for concrete.
a. Product: RetroPlate 99.
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2.2

4. Stain Repellant and Sealer: Water-based penetrating stain repellent and sealer as
recommended in writing by system Manufacturer.

AUXILLIARY MATERIALS

A. Joint Filler: Rapid setting, 100% solids, flexible, two-part polyurea joint filler.

1. Product: CreteFill Pro 75 Polyurea Joint Filler by Curecrete Distribution, Inc.; or approved
equal.
2. Color: Manufacturer's standard gray, or as determined by architect.
3. Performance Criteria:
a. Tensile Strength: ASTM D412 - 740psi
b. Shore "A" Hardness: ASTM D2240 - 75-77
c. Elongation: ASTM D412 - 290%

PART 3 - EXECUTION

3.1 EXAMINATION

A. With Applicator present, examine concrete slab for compliance with requirements, installation
tolerances and other conditions affecting performance.

1. Notify Architect of conditions that would adversely affect installation or subsequent use.

2. Repair or otherwise correct unsatisfactory conditions.

3. Proceed with polishing procedures only after unsatisfactory conditions have been corrected.
Proceeding with the Work indicates acceptance of surfaces and conditions.

B. Slab Requirements: Verify that slabs receiving polished concrete floor finish are in compliance with
requirements of Section 033000 - Cast-In-Place-Concrete, in accordance with written
recommendations and agreements resulting from pre-installation conference; and as follows:

1. Minimum Compressive Strength: 4,000 psi at 28 day strength.

2. Curing Method: Minimum 8 day water cured or dissipating curing compound applied.

3. Slab Finish: Bull-floated, smooth, pan-finished (smooth power-troweled) floor from edge to
edge, with no rough areas.

4. Flatness and Levelness: Tested within 8 hours after completion of the final troweling operation
according to ASTM E1155 Standard Test Method for Determining FF Floor Flatness and FL
Floor Levelness Numbers:

Specified Overall Value Minimum Local Value
FF Floor Flatness 45 35
FL Floor Levelness 30 20
3.2 PREPARATION

Slab Repair: Employ same repair methods as demonstrated on mockup and approved by

Architect.

1. Mix patching compound or grout material with dust created by grinding operations,
manufacturer’s tint, or sand to match color of adjacent concrete surfaces.

2. Fill surface imperfections including, but not limited to, holes, surface damage, small and micro
cracks, air holes, pop-outs, and voids with grout to eliminate micro pitting in finished work.

3. Work compound and treatment until color differences between concrete surface and filled
surface imperfections are not reasonably noticeable when viewed from 10 feet away under
lighting conditions that will be present after construction.

B. Cleaning: Remove dirt, dust, rust, debris, oil, grease, curing agents, bond breakers, paint,
coatings, and other surface contaminants which could adversely affect installation of polished
concrete floor system.

1. Remove dirt, stains, measurement markings, oversprayed materials, tread marks and footprints
that would remain visible in final Work.
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2. Verify that floor and joints are dry and free of debris and excessive dirt, dust, clay, sand and
gravel

C. Adjacent Surfaces: Protect adjacent surfaces as required to prevent damage by the concrete
polishing procedure.

3.3 APPLICATION, GENERAL

Apply polished concrete finish system to accepted and approved slab surfaces using methods
required to match approved Mockup.

B. Control and dispose of waste products produced by grinding and polishing operations.

C. Dye: Apply penetrating dye for polished concrete in polishing sequence and according to
manufacturer's written instructions.

D. Densifier: Apply penetrating densifier and hardener in polishing sequence and according to
manufacturer's written instructions, allowing recommended drying time between successive coats.

Other Treatments: Apply sealer, stain protection, or other final treatments, if applicable.

F. Neutralize and clean polished floor surfaces.

3.4 GRINDING

A. Aggregate Exposure: Machine grind floor surfaces level, smooth and to depth required to reveal
aggregate in accordance with CPAA class specified, and as selected by Architect to match
approved mockup.

1. Class B, Fine Aggregate (Salt-and-Pepper): Remove not more than 1/16 inch of concrete
surface by grinding and polishing resulting in majority of exposure displaying fine aggregate
with no, or small amount of, medium aggregate at random locations.

a. Approximate average size of exposed aggregate: 1/16-inch.

3.5 POLISHING

Finished Gloss Level: In accordance with CPAA, and as selected by Architect to match approved
mockup.
1. Level 3: High-Gloss, Semi-Polished Appearance.
a. Reflective Clarity: 65.
b. Reflective Sheen: 35.
2. Level 4: Very-High-Gloss, Highly-Polished Appearance.
a. Reflective Clarity: 85.
b. Reflective Sheen: 50.

B. Measurement: Test surfaces prior to application of sealers.

1. Reflective Clarity (Distinctness-Of-Image): ASTM D5767 - Standard Test Methods for
Instrumental Measurement of Distinctness-of-Image Gloss of Coating Surfaces; when viewed 5
feet above and perpendicular to a surface, the degree of sharpness and crispness of the
reflection of the overhead objects.

2. Reflective Sheen: ASTM D523 Standard Test Method for Specular Gloss; when viewed at 20
feet from and at an angle to a surface, the degree of gloss reflected from the surface.

3.6 JOINT TREATMENT
Fill construction joints and cracks with filler products as specified in accordance with manufacturer’s
instructions colored to match with concrete color as specified by architect.

3.7 FIELD QUALITY CONTROL
Inspect completed polished concrete floor system with Owner, Contractor, Architect, and Installer.

B. Slip Resistance: Achieve following coefficient of friction by field quality control when tested in
compliance with ASTM C1028:
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1. ANSI B101.1 Static Coefficient of Friction: Minimum of 0.50 for level floor surfaces.
C. Review procedures with Architect to correct unacceptable areas of completed polished concrete
floor system.
3.8 INSTALLED WORK

Repair: Repair damaged areas of completed polished concrete floor system to satisfaction of
Architect.

B. Clean: Immediately remove mortar splatter, spilled liquids, oil, grease, paint, coatings, and other
surface contaminants which could adversely affect completed polished concrete floor system.

C. Protection: Protect finished Work during remainder of construction.

END OF SECTION
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SECTION 034500
ARCHITECTURAL PRECAST CONCRETE

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes:

1. Precast architectural concrete units (APC-1).
2. Supports, anchors, and attachments.

1.2 COORDINATION

Furnish loose connection hardware and anchorage items to be embedded in or attached to other
construction without delaying the Work. Provide locations, setting diagrams, templates, instructions,
and directions, as required, for installation.

1.3 ACTION SUBMITTALS
Product Data: For each type of product indicated.

B. Design Mixes: For each precast concrete mixture. Include compressive strength and water-
absorption tests.

C. Shop Drawings:

1. Coordinated Shop Drawings: Prior to submitting shop drawings, coordinate with shop drawings
for glazed curtain wall. Verify rough openings and connections and indicate confirmed
dimensions and details.

2. Indicate separate face and backup mix locations and thicknesses, if applicable.

3. Indicate welded connections by AWS standard symbols. Detail loose and cast-in hardware,
inserts, connections, and joints, including accessories.

4. Indicate locations and details of anchorage devices to be embedded in other construction.

D. (APC-1) Finish Sample: For each type of finish indicated on exposed surfaces of precast structural
concrete units with architectural finish, in sets of 3, illustrating full range of finish, color, and texture
variations expected; approximately 26.5 by 48 inches.

1. Where other faces of precast concrete unit are exposed, include Samples illustrating
workmanship, color, and texture of backup concrete as well as facing concrete.

1.4 INFORMATIONAL SUBMITTALS

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

B. Welding certificates.

Source quality-control test reports.

1.5 QUALITY ASSURANCE

Fabricator Qualifications: A firm that complies with the following requirements and is experienced
in manufacturing precast architectural concrete units similar to those indicated for this Project and
with a record of successful in-service performance.

1. Assumes responsibility for engineering precast architectural concrete units to comply with
performance requirements. This responsibility includes preparation of Shop Drawings and
comprehensive engineering analysis by a qualified professional engineer.

2. Participates in PCl's Plant Certification program and is designated a PCl-certified plant for
Group A, Category A1--Architectural Cladding and Load Bearing Units.
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B. Testing Agency Qualifications: An independent testing agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to conduct the testing indicated,
as documented according to ASTM E 548.

C. Quality-Control Standard: For manufacturing procedures and testing requirements, quality-control
recommendations, and dimensional tolerances for types of units required, comply with
PCI MNL 117, "Manual for Quality Control for Plants and Production of Architectural Precast
Concrete Products.”

D. Installer Qualifications: An experienced installer who has completed precast architectural concrete
work similar in material, design, and extent to that indicated for this Project and whose work has
resulted in construction with a record of successful in-service performance

E. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--
Steel"; and AWS D1.4, "Structural Welding Code--Reinforcing Steel."

F. Mockups: Coordinate with Section 014339 - Mockups for integrated exterior wall mockup.

1.6 DELIVERY, STORAGE AND HANDLING
Transport, handle, store, and protect in accordance with manufacturer's recommendations.
B. Handle precast members to position, consistent with their shape and design. Lift and support only
from support points.
1. Lifting or Handling Equipment: Capable of maintaining units during manufacture, storage,
transportation, erection, and in position for fastening.

C. Protect edges of members to prevent staining, chipping, or spalling of concrete.

PART 2 PRODUCTS

21 ARCHITECTURAL PRECAST CONCRETE

A. Fabricators:

<Insert Regional Fabricators>

American Artstone.

Gage Brothers Concrete Products, Inc..

Hanson Structural Precast Midwest, Inc., Maple Grove, MN.
IPC, Inc., lowa Falls, IA.

Wells Concrete Products Co., Wells, MN.

B. (APC-1) Architectural Precast Concrete Units: Surface finish and dark integral color matching
Architect’s sample.

1. Basis of Design: 13-11 MAE (Acid Etched) with dark aggregate by American Artstone.

2 o e

2.2 CONCRETE MATERIALS
Portland Cement: ASTM C 150, Type | or Type lll, gray or white, of same type, brand, and source.

B. Normal-Weight Aggregates: Except as modified by PCI MNL 117, ASTM C 33, with coarse
aggregates complying with Class 5S.

1. Coarse Aggregates: Selected, hard, and durable; free of material that reacts with cement or
causes staining.
a. Gradation: To match design reference sample.
2. Fine Aggregates: Selected, natural or manufactured sand of the same material as coarse
aggregate, unless otherwise approved by Architect.
a. Provide aggregates that are acceptable for acid wash finish, without discoloring or
dissolving.

C. Coloring Admixture: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing
admixtures, temperature stable, nonfading, and alkali resistant.
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D. Water: Potable; free from deleterious material that may affect color stability, setting, or strength of

concrete and complying with chemical limits of PCI MNL 117.
2.3 REINFORCING MATERIALS
Reinforcing Bars: ASTM A 615, Grade 60, deformed.

B. Plain-Steel Welded Wire Fabric: ASTM A 185, fabricated from galvanized steel wire into flat
sheets.

C. Supports: Manufacturer's bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded wire fabric in place according to CRSI's "Manual of Standard
Practice," PCI MNL 117, and as follows:

1. For uncoated reinforcement, use CRSI Class 1 plastic-protected bar supports.
24 ANCHORS AND FASTENERS

A. (APCA-1) Fabricate anchors from stainless steel, ASTM A 240 or ASTM A 666, Type 304; temper
as required to support loads imposed without exceeding allowable design stresses. Fabricate
dowels and pins for anchors from stainless steel, ASTM A 276, Type 304.

2.5 CONCRETE MIXES
Prepare design mixes for each type of concrete required.
1. Limit use of fly ash and silica fume to not exceed, in aggregate, 25 percent of portland cement
by weight.

B. Design mixes may be prepared by a qualified independent testing agency or by qualified precast
plant personnel at precast architectural concrete fabricator's option.

C. Limit water-soluble chloride ions to the maximum percentage by weight of cement permitted by
ACI 318.

D. Normal-Weight Concrete Face and Backup Mixes: Proportion mixes by either laboratory trial batch
or field test data methods according to ACI 211.1, with materials to be used on Project, to provide
normal-weight concrete with the following properties:

1. Compressive Strength (28 Days): 6000 psi.
2. Maximum Water-Cementitious Materials Ratio: 0.45.

E. Water absorption: Not to exceed 5 percent to 6 percent by weight; except between 3 percent to 4
percent for sloping surfaces (sills), for improved weathering staining resistance, tested according to
PCI MNL 117.

F. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of
placement having an air content complying with PClI MNL 117.

G. When included in design mixes, add other admixtures to concrete mixes according to
manufacturer's written instructions.

2.6 FABRICATION
Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage
hardware with sufficient anchorage and embedment to comply with design requirements.
Accurately position for attachment of loose hardware, and secure in place during precasting
operations. Locate anchorage hardware where it does not affect position of main reinforcement or
concrete placement.

B. Furnish loose steel plates, clip angles, seat angles, anchors, dowels, cramps, hangers, and other
hardware shapes for securing precast architectural concrete units to supporting and adjacent
construction.

C. Cast-in reglets, slots, holes, and other accessories in precast architectural concrete units to receive
windows, cramps, dowels, reglets, waterstops, flashings, and other similar work as indicated.
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D. Cast-in openings larger than 10 inches in any dimension.

E. Reinforcement: Comply with recommendations in CRSI's "Manual of Standard Practice" and
PCI MNL 117 for fabricating, placing, and supporting reinforcement.

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or
destroy the bond with concrete.

2. Accurately position, support, and secure reinforcement against displacement during concrete-
placement and consolidation operations. Completely conceal support devices to prevent
exposure on finished surfaces.

3. Place reinforcement to maintain at least 3/4-inch minimum coverage. Arrange, space, and
securely tie bars and bar supports to hold reinforcement in position while placing concrete.
Direct wire tie ends away from finished, exposed concrete surfaces.

4. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one
full mesh and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps
in either direction.

F. Reinforce precast architectural concrete units to resist handling, transportation, and erection
stresses.

G. Mix concrete according to PCI MNL 117 and requirements in this Section. After concrete batching,
no additional water may be added.

H. Place face mix to a minimum thickness of 3 inches.

I. Place concrete in a continuous operation to prevent seams or planes of weakness from forming in
precast concrete units. Comply with requirements in PCI MNL 117 for measuring, mixing,
transporting, and placing concrete.

1. Place backup concrete to ensure bond with face mix concrete.

J.  Thoroughly consolidate placed concrete by internal and external vibration without dislocating or
damaging reinforcement and built-in items. Use equipment and procedures complying with
PCI MNL 117.

K. Identify pickup points of precast architectural concrete units and orientation in structure with
permanent markings, complying with markings indicated on Shop Drawings. Imprint or
permanently mark casting date on each precast architectural concrete unit on a surface that will not
show in finished structure.

L. Cure concrete, according to requirements in PCI MNL 117, by moisture retention without heat or by
accelerated heat curing using low-pressure live steam or radiant heat and moisture.

M. Discard precast architectural concrete units that are warped, cracked, broken, spalled, stained, or
otherwise defective unless repairs are approved by Architect.

N. Fabricate precast architectural concrete units straight and true to size and shape with exposed
edges and corners precise and true so each finished panel complies with PCI MNL 117 product
tolerances as well as position tolerances for cast-in items.

0. Engraved Precast Concrete Cornerstone: Fabricate and install custom engraved panels as shown,
with all components and accessories for complete installed assembly.

1. Surface-Engraved Graphics: Machine engrave characters and other graphic devices into panel
surface indicated to produce precisely formed copy, incised to uniform depth.

PART 3 EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances,
true and level bearing surfaces, and other conditions affecting performance. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Do not install precast concrete units until supporting concrete has attained minimum design
compressive strength.
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C. Provide for erection procedures and induced loads during erection. Maintain temporary bracing in
place until final support is provided.

3.2 INSTALLATION

A. Install clips, hangers, and other accessories required for connecting precast architectural concrete
units to supporting members and backup materials.

B. Install precast architectural concrete according to reviewed shop drawings and manufacturer
instructions. Provide temporary supports and bracing as required to maintain position, stability, and
alignment as units are being permanently connected.

1. Install bearing pads as precast concrete units are being erected.

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.

3. Remove projecting hoisting devices and use sand-cement grout to fill voids within recessed
hoisting devices flush with surface of concrete.

C. Anchor precast architectural concrete units in position by bolting, welding, grouting, or as otherwise
indicated. Remove temporary shims, wedges, and spacers as soon as possible after anchoring
and grouting are completed.

D. Welding: Perform welding in compliance with AWS D1.1 and AWS D1.4, with qualified welders.

1. Protect precast architectural concrete units and bearing pads from damage by field welding or
cutting operations and provide noncombustible shields as required.
2. Repair damaged steel surfaces by cleaning and repriming damaged painted surfaces.

At bolted connections, use lock washers or other acceptable means to prevent loosening of nuts.

Grouting Connections: Grout connections where required or indicated. Retain grout in place until
hard enough to support itself. Pack spaces with stiff grout material, tamping until voids are
completely filled. Place grout to finish smooth, level, and plumb with adjacent concrete surfaces.
Keep grouted joints damp for not less than 24 hours after initial set. Promptly remove grout
material from exposed surfaces before it affects finishes or hardens.

3.3 FIELD QUALITY CONTROL

Testing: Owner will engage a qualified independent testing and inspecting agency to perform field
tests and inspections.

Field welds and connections using high-strength bolts will be subject to tests and inspections.
Testing agency will report test results promptly and in writing to Contractor and Architect.

Remove and replace work that does not comply with specified requirements.

moow

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

3.4 INSTALLED WORK
Protection: Protect members from damage, excessive soiling at grade, run-off from roofs and other
construction operations which could spray or flow on to precast panels.
1. Provide noncombustible shields during welding operations.

B. Damaged Work:

1. If permitted by Architect, repair exposed exterior surfaces of precast architectural concrete units
to match color, texture, and uniformity of surrounding precast architectural concrete.

2. Remove and replace damaged precast architectural concrete units if repairs are not allowed or
if they do not comply with architect’s requirements.
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C. Cleaning: Clean exposed surfaces of precast concrete units after erection to remove weld marks,
other markings, dirt, and stains.
1. Wash and rinse according to precast concrete fabricator's written recommendations. Protect
other work from staining or damage due to cleaning operations.
2. Do not use cleaning materials or processes that could change the appearance of exposed
concrete finishes.

END OF SECTION
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SECTION 042000
UNIT MASONRY

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes:

1.
2.

5.

Clay face brick (FBR).

Mortar and Masonry Grout:

a. Testing of mortar and masonry grout.
b. Admixtures for mortar and masonry grout.
Reinforcement and Anchoring Materials:
a. Steel reinforcement bars.

b. Masonry-joint reinforcement.

c. Brick ties and anchors (BT).

Drainage:

a. Through-wall flashing (TWF)

b. Weep systems (WPS).

Miscellaneous masonry accessories (MA).

B. Related Requirements:

1.
2.

5.
6.

Section 014533 - Structural Testing and Special Inspections.

Section 033000 - Cast-In-Place Concrete: For installation of inserts that are to be embedded in
concrete or masonry, flashing reglets, and similar items to be used by Installer for anchoring,
supporting, and flashing.

Section 051200 - Structural Steel Framing items to be built into masonry work.

Section 055000 - Metal Fabrications: Steel lintels, shelf angles, installation of metal fabrications
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be
embedded in concrete or masonry.

Section 076200 - Sheet Metal Flashing and Trim: Reglets to be built in masonry work.

Section 079000 - Joint Protection: Sealants for expansion and contraction joints.

1.2 ACTION SUBMITTALS

Product Data: Product data for each type of masonry unit and accessory, including manufacturer’s
installation recommendations.

B. Shop Drawings:

1. Masonry Units: Show sizes, profiles, coursing, locations of special shapes.

a. Include building elevations showing layout of units and locations of joints and anchors.

2. Show locations, types and quantities of bolsters, spacers, chairs, support bars and other acces-
sories.

3. Expansion joint layout for masonry veneer.

4. Mockup shop drawings.

C. Samples:

1. Face Brick: Submit samples demonstrating each color and blended color range.

2. Mortar Samples: For each color of mortar required. Label Samples to indicate types and
amounts of pigments used. Make Samples using same sand and mortar ingredients to be used
on Project.

3. Sanded Sealant Joint Samples: Coordinate with Section 079000 - Joint Sealants for sanded
sealant joints required to match mortar joints.

4. Masonry Accessories: Submit samples of each type of embedded accessory.

1.3 INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Wayne State University | Gateway Theater Complex Brick Unit Masonry
WSU No.189-178578 | HAA No0.2016034.00 042000 - 1
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



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

1. Masonry Units:

a. Include data on material properties and material test reports substantiating compliance with
requirements.

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

c. For exposed brick, include test report for efflorescence according to ASTM C 67.

d. For masonry units used in structural masonry, include data and calculations establishing
average net-area compressive strength of units.

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

3. Mortar admixtures.

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

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

6. Reinforcement bars.

7. Joint reinforcement.

8. Anchors, ties, and metal accessories.

C. Mix Designs and Preconstruction Test Data: Include description of type and proportions of ingredi-
ents and state building components in which each will be used.

1. Mortar: Include test reports for mortar mixes required to comply with property specification.
Test according to ASTM C 109 for compressive strength, ASTM C 1506 for water retention,
and ASTM C 91 for air content.

2. Grout: Include test reports, according to ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

a. Use proportion specification of ASTM C476 as a minimum criterion and design for minimum
compressive strength of 3,000psi when tested in accordance with ASTM C1019.

3. Masonry Unit Statement of Compressive Strength: For each combination of masonry unit type
and mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined according to
TMS 602/ACI 530.1/ASCE 6.

14 QUALITY ASSURANCE

A. Pre-Installation Conference: Conduct conference at Project site to comply with requirements in
Section 013100 - Project Management and Coordination.

B. Installer Qualifications: Engage an experienced masonry installer to perform work of this Section.
Firm shall have completed work similar in material, design, and extent to that indicated for this Pro-
ject with a record of successful in-service performance.

C. Sample Panel Mockups: Build sample panel for each type of exposed unit masonry, approximately
48 inches long by 96 inches high, to verify selections made under Sample submittals, to demon-
strate aesthetic effects, and to set quality standards for materials and execution. Include the follow-
ing in sample panel:

1. Mortar joints representing each mortar color.

2. Obtain Architect’s acceptance of sample panels for color, texture, and blending of masonry
units; relationship of mortar and sealant colors to masonry unit colors; tooling of joints; aes-
thetic qualities of workmanship; and other material and construction qualities specifically ap-
proved by Architect in writing.

D. Integrated Mockup: Prior to installation of unit masonry work, coordinate with Work of other Sec-
tions and construct integrated mockup in accordance with Section 014339 - Mockups, using materi-
als and methods required for final Work, to demonstrate aesthetic effects and set quality standards
for materials and execution.

1. Mockup Pre-Installation Conference: Before beginning mock-up construction and installation,
conduct pre-installation conference with, installer, Architect, Owner and other interested parties
to review procedures, schedules, and coordination of curtain wall installation with other ele-
ments of Work.

2. Build mockups of typical exterior wall area, including the following:
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Facebrick.

Trim units.

Mortar joints, demonstrating each type of mortar color.

Sanded sealant joints.

Window opening with moisture barrier terminations shown.

Back-up wall, including metal studs, sheathing, veneer anchors, flashing, and weep holes

in veneer wall mockup.

Obtain Architect's acceptance of visual qualities of mock-up before start of masonry work. Pro-

vide separate mock-up panel for each type of exposed unit masonry work.

a. Approval of mockups is for color, texture, and blending of face brick; relationship of mortar
and sealant colors to brick colors; tooling of joints; and aesthetic qualities of workmanship.

b. Approval of mockups does not constitute approval of deviations from the Contract Docu-
ments contained in mockups unless Architect specifically approves such deviations in writ-
ing.

c. Approved mockups may become part of the completed Work if undisturbed at time of Sub-

stantial Completion.

1) Protect accepted mockups from the elements with weather-resistant membrane.

~ooooTp

1.5 DELIVERY, STORAGE, AND HANDLING

Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar
mix in delivery containers on elevated platforms in a dry location or in covered weatherproof dis-
pensing silos.

B. Storage:

1.

Store masonry units on elevated platforms in a dry location. If units are not stored in an en-
closed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units
become wet, do not install until they are dry.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and con-
tamination avoided.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

1.6 FIELD CONDITIONS

Protection of Masonry: During construction, cover tops of walls, projections, and sills with water-
proof sheeting at end of each day's work. Cover partially completed masonry when construction is
not in progress.

1. Extend cover a minimum of 48 inches down both sides and hold cover securely in place.

2. Maintain protective boards at exposed external corners which may be damaged by construction
activities. Provide such protection without damaging completed work.

3. Provide temporary bracing during erection of concrete block work. Maintain in place until build-
ing structure provides permanent bracing.

4. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
3 days after building masonry walls or columns.

5. 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.

a. Protect base of walls from rain-splashed mud and from mortar splatter by spreading cover-
ings on ground and over wall surface.
b. Protect sills, ledges, and projections from mortar droppings.
c. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.
d. 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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B.

C.

D.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or
frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by
freezing conditions. When ambient temperature is below 40 deg F comply with cold-weather con-
struction requirements contained in TMS 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F
and higher and will remain so until masonry has dried, but not less than seven days after com-
pleting cleaning.

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

Keep cavities and joints clear of mortar and trash.

PART 2 PRODUCTS

2.1 UNIT MASONRY, GENERAL

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

B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color,
or a uniform blend within the ranges accepted for these characteristics, from single source for each
different product required for each continuous surface or visually related surfaces.

C. Appearance Requirements of Exposed Masonry: Provide masonry units of uniform color and tex-
ture matching the range represented by Architect's sample.

1. Architect reserves the right to reject unit masonry manufacturer if, in Architect’s opinion, unit
quality, color or texture is unacceptable with design intent.

2. Visual Matching Specification: Where Specifications require "match Architect's sample", pro-
vide a product that complies with requirements and matches Architect's sample for color, finish,
and other aesthetic characteristics, as determined by the Architect.

a. Architect's decision is final on whether or not a proposed product matches.

3. Appearance requirements may be waived by Architect for concealed units.

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

E. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indi-
cated. Where required by Authorities Having Jurisdiction, units shall be listed and labeled by a qual-
ified testing agency acceptable to Authorities Having Jurisdiction.

2.2 FACE BRICK UNITS

(FBR) Face Brick: ASTM C216, Grade SW, Type FBS

1. Basis of Design: Interstate Brick.

B. Schedule:

1. FBR-1: Lighter, limestone color

2. FBR-2: Darker, gray color, ironspot

3. FBR-3: Same blend as FBR-1, special unit size

4. Bond: As shown..

C. Special Shapes: Provide shapes indicated on Drawings and for special applications , including;
where stretcher units cannot accommodate special conditions, including those at corners, move-
ment joints, bond beams, sashes, and lintels; where shapes produced by sawing would result in
sawed surfaces being exposed to view. For ends of sills and caps and for similar applications that
would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with ex-
posed surfaces finished.
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LINTELS

Concrete Lintels: Precast or formed-in-place concrete lintels complying with requirements in Sec-
tion 033000 - Cast-in-Place Concrete, and with reinforcing bars indicated.

B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars placed as
indicated and filled with coarse grout. Cure precast lintels before handling and installing. Temporar-
ily support built-in-place lintels until cured.

C. Built-Up Structural Steel Lintel: Refer to Section 051200 - Structural Steel Framing.

D. Loose Steel Lintels: Refer to Section 055000 - Metal Fabrications.

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

B. Portland Cement: ASTM C 150, Type | or I, except Type Il may be used for cold-weather con-
struction.

1. Provide natural color or white cement as required to produce mortar color indicated.

2. Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114.

3. non-staining

4. without air-entrainment.

5. Use same brand of cement, lime and aggregate throughout project to insure uniform mortar col-
ors.

C. Hydrated Lime: ASTM C 207, Type S without air-entrainment.

D. Mortar Cement: ASTM C 1329.

E. Masonry Cement: Not allowed.

F. Colored Cement Mortar Products: Packaged, pre-mixed blend made from portland cement and hy-
drated lime and mortar pigments, all complying with specified requirements, and containing no
other ingredients.

1. Color: As selected from manufacturer's full color range.

2. Formulate blend as required to produce color indicated.

3. Pigments shall not exceed 10 percent of portland cement by weight.

G. Aggregate for Mortar (Sand): ASTM C 144, and as follows:

1. Forjoints less than 1/4 inch use aggregate graded with 100 percent passing No. 16 sieve.

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

3. White-Mortar Aggregates: Natural white sand or crushed white stone.

4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce re-
quired mortar color.

H. Water: Potable.

2.5 REINFORCEMENT

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

2. Hohmann and Barnard Incorporated.
3. AA Wire Products Co.

B. Uncoated-Steel Reinforcement Bars: ASTM A 615 or ASTM A 996, Grade 60.

C. Epoxy Coated Reinforcement Bars: ASTM A 775 or ASTM A 934, epoxy coated, with less than 2
percent damaged coating in each 12-inch bar length.
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1. Epoxy-Coated Supports and Tie Wire: For epoxy-coated reinforcement, use epoxy coated or
other dielectric-polymer-coated wire bar supports.

2. Epoxy-Coated Steel Reinforcement Touch-up Coating: 3M Scotchkote 213PC or liquid, two-
part, epoxy repair coating, compatible with epoxy coating on reinforcement and complying with
ASTM A 775.

D. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit
cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, hot-
dip galvanized after fabrication. Provide units designed for number of bars indicated.

E. Wire Bar Type Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded wire reinforcement in place; manufactured according to
CRSI's “Manual of Standard Practice”.

F. Horizontal Masonry-Joint Reinforcement: ASTM A 951.

Interior Walls: Mill- or Hot-dip galvanized carbon steel.

Exterior Walls: Hot-dip galvanized carbon steel.

Wire Size for Side Rods and Cross Rods: 0.148-inch diameter, minimum.

Wire Size for Veneer Ties: 0.187-inch diameter, minimum.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.

Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

(HZRE-1) Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair
of side rods. Continuous wire joint reinforcing with 9 gauge side rods and crossrods. Use pre-
fabricated corners and tees at wall intersections.

a. Exterior: Hot dipped galvanized wire ASTM A 153, Class B-2 (1.5 oz. PSF).

b. Interior: Mill galvanized wire ASTM A641. Class 1 (0.40 minimum zinc coating).

Noohr~wN =

2.6 ANCHORS AND FASTENERS

Materials:

1. Stainless-Steel Wire: ASTM A 580, Type 304.
2. Stainless-Steel Sheet: ASTM A 240, Type 304.

B. Size: Sufficient to extend at least halfway, but not less than 1-1/2 inches, through stone masonry
and with at least 5/8-inch cover on outside face.

C. Wire Veneer Anchors: Wire ties formed from W1.7 or 0.148-inch-diameter, stainless-steel wire.

D. Stainless-Steel Drill Screws for Steel Stud Backup: Proprietary fastener consisting of carbon-steel
drill point and 300 Series stainless-steel shank, complying with ASTM C 954 except manufactured
with hex washer head and neoprene washer, No. 10 by length required to penetrate steel stud
flange with not less than three exposed threads.

E. Stainless Steel Tapping Screws for CMU Backup: Self-tapping screws with specially designed
threads for anchoring into masonry and concrete, with hex washer head 1/4-inch diameter by as
required to embed 1-1/2-inch into substrate material.

F. Adjustable, Screw-Attached Veneer Anchors: Units consisting of a wire tie section and a metal an-
chor section that allow vertical adjustment but resist tension and compression forces perpendicular
to plane of wall, for attachment over concrete sheathing to metal studs, and as follows:

1. Manufacturers and Products:
a. Hohmann & Barnard, Inc.; X-Seal Anchor or similar product approved by Architect.
b. Wire-Bond.

G. (BT-1) Brick Veneer Anchors and Ties: Stainless steel.

1. Anchors for Concrete Backup Wall: 2-Seal Thermal Concrete Wing Nut Anchor by Hohmann &
Barnard, Inc..

2. Anchor for Steel Stud Backup Wall: 2-Seal Thermal Wing Nut Anchor by Hohmann & Barnard,
Inc..

3. Tie for Concrete Backup Wall: Thermal Concrete 2-Seal Tie by Hohmann & Barnard, Inc..

4. Tie for Steel Stud Backup Wall: Thermal 2-Seal Tie by Hohmann & Barnard, Inc..
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2.7

FLASHING AND WEEP SYSTEMS

A. (TWEF-1) Through-Wall Flexible Membrane Flashing: Self-adhering elastomeric thermoplastic com-
posite flashing product, 40 mil thick, consisting of a polyester-reinforced ethylene interpolymer al-
loy, and with pressure sensitive clear adhesive. Provide type that is compatible with MB as speci-
fied in Section 072700 - Air & Moisture Barrier.

1. Products and Manufacturers:

a. Thru-Wall Flashing by DuPont
b. Flex-Flash by Hohmann & Barnard, Inc..
c. Hyload Cloaked Flashing System by Hyload, Inc...

2. Termination Bars: Stainless steel bar predrilled at 8 inches on center
a. Size: 1/8 inch thick by1-1/2 inches high by 8 feet long
b. Fasteners: Stainless steel
c. Product and Manufacturer: D/A 1510 by Dur-O-Wal

3. Factory-formed extruded drip edge, 45 mils: Flex-Flash Drip Edge by Hohmann and Barnard,
Inc..

4. Adhesives and Primers for Flashings: Flashing manufacturer's standard products or products
recommended by the flashing manufacturer for bonding flashing sheets to each other and to
substrates.

5. Sealant: Flashing manufacturer's standard products or products recommended by the flashing
manufacturer to seal seam edges and terminations.

B. (WPS-1) Rope Wick Weep System: Cavity drainage fabric with cotton rope wicks at head joints for
use in cavity wall construction.

1. Cavity Drainage Fabric: Non-woven polyethylene mesh, 2 inch thick (more than one layer may
be needed to achieve 2 inch depth), to prevent mortar droppings from blocking weep holes.

a. Acceptable Product and Manufacturer: Mortar Net by Mortar Net Incorporated.

2. Rope Wicks: 100 percent cotton fiber stranded rope, 3/8 inch diameter, 24 inches long

C. (WPS-2) Cellular Plastic Weep/Vent: One-piece, extrusion made from UV-resistant polypropylene
copolymer, full height and width of head joint and depth 1/8 inch less than depth of masonry unit, in
color selected from manufacturer's complete range.

1. Manufacturers and Products:

a. Advanced Building Products Inc.; Mortar Maze weep vent.

b. Blok-Lok Limited; Cell-Vent.

c. Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents.
d. Heckmann Building Products Inc.; No. 85 Cell Vent.

e. Hohmann & Barnard, Inc.; Quadro-Vent.

f.  Wire-Bond; Cell Vent.

D. (WPS-3) Mesh Cavity Drainage: Free-draining mesh, made from polymer strands that will not de-
grade within the wall cavity.

1. Manufacturers and Products:

a. Advanced Building Products Inc.; Mortar Break.
b. CavClear/Archovations, Inc.; CavClear Masonry Mat.
c. Dur-O-Wal, a Dayton Superior Company; Polytite MortarStop.
d. Mortar Net USA, Ltd.; Mortar Net.
2.8 MASONRY ACCESSORIES

(MA-1) Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, comply-

ing with ASTM D 2000, Designation M2AA-805 and designed to fit standard sash block and to

maintain lateral stability in masonry wall; size and configuration as indicated.

1. Product and Manufacturer: RS Series Rubber Control Joints by Hohmann and Barnard, Inc..

B. (MA-2) Deflection Material: Pre-molded compressible filler strips complying with ASTM D 10586,
Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neo-
prene or urethane.

1. Product and Manufacturer: NS Closed Cell Neoprene Sponge by Hohmann and Barnard, Inc..
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C. (MA-3) Column Wrap: Open cell polyurethane foam, 1/4 inch thick.

D. (MA-4) Control Joint Bond Breaker:

1. Type: 6 mil thick polyethylene film.

2. Type: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type | (No. 15 as-
phalt felt).

E. Masonry Cleaner: Use masonry cleaner to clean all exposed masonry work. Type of cleaner as rec-
ommended by manufacturer for each type of masonry material.

1. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
discoloring or damaging masonry surfaces. Use product expressly approved for intended use
by cleaner manufacturer and manufacturer of masonry units being cleaned.

a. Basis of Design: Sure Klean masonry cleaner by PROSOCO Incorporated.
b. Other Acceptable Manufacturers:

1) American Building Restoration Products, Inc., Franklin, WI.

2) L&M Chemicals,

3) Diedrich Technologies, Inc., Oak Creek, WI.

F. Clay Face Brick Sealer: Silane/Siloxane-Blend, Penetrating Water Repellent: Clear, silane and si-
loxane blend with 400 g/L or less of VOCs.

1. Low odor and alkaline stable.

2. Basis of Design: Sure Klean Weather Seal Siloxane PD by Prosoco Inc..

29 MORTAR MIXES

General: Comply with referenced standards and with manufacturers' written instructions for mix

proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures

needed to produce mortar of uniform quality and with optimum performance characteristics.

1. Use portland cement-lime mortar, unless otherwise indicated.

2. Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, wa-
ter-repellent agents, or other admixtures unless otherwise indicated.

3. Do not use anti-freeze compounds to lower freezing point of mortar.

4. Do not use calcium chloride in mortar or grout.

5. Use mortar ingredients that will not produce efflorescence.

6. Combine and thoroughly mix cementitious materials, water, and aggregates in a mechanical
batch mixer unless otherwise indicated. Discard mortar when it has reached initial set.

7. Colored Mortar:

a. Pigments shall not exceed 10 percent of portland cement by weight.
b. Mix to match Architect's sample.

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before deliv-
ering to Project site.

C. Mortar Mixes:

1. Mortar for Non-Load Bearing Unit Masonry: ASTM C270, type as scheduled using Proportion or
Property specification.

2. Mortar for Loadbearing Unit Masonry (indicated on structural drawings): ASTM C270, type as
scheduled using Property specification.

D. Schedule of Mortar Types: Provide the following types of mortar for applications stated unless an-
other type is indicated or needed to provide required compressive strength of masonry:

1. Exterior, above-grade, face brick veneer, non-load-bearing walls: Type S.
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PART 3 EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Examine conditions, with Installer present, for compliance with requirements for installation toler-
ances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

4. Verify that substrates are free of substances that impair mortar bond.

B. Examine rough-in and built-in construction for piping systems to verify actual locations of piping
connections. Verify that items built-in by other trades are properly located and sized.

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

3.2 MIXING MORTAR

Mixing Masonry Mortar: Thoroughly mix in accordance with TMS 602-11 / ACI 530.1 / ASCE 6-11
in quantities needed for immediate use,

1. Admixtures: Add in accordance with manufacturer's recommendations. Ensure uniformity of
mix and colorations.
a. Consult with and follow manufacturer’s directions on use, mix designs and procedures,
quantity and mixing of admixtures and various conditions affecting mixing and pouring.
Show proposed admixtures on mix designs and do not use unless shown.
2. Ensure that sand is uniformly damp immediately before mixing
3. Maintain workability of mortar by remixing or re-tempering. Discard mortar which has begun to
stiffen or is not used with 2 1/2 hours after initial mixing.

3.3 INSTALLATION, GENERAL

Layout: Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.

1. Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

2. Use full-size units without cutting if possible. If cutting is required to provide a continuous pat-
tern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, un-
chipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

3. Place masonry in accordance with lines and levels indicated on drawings. Lay from exposed
side, plumb, level and true to modular dimensions.

4. Thickness: Build masonry walls and other masonry construction to full thickness shown. Build

single-wythe walls to actual widths of masonry units, using units of widths indicated.

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

Leave openings for equipment to be installed before completing masonry. After installing equip-

ment, complete masonry to match construction immediately adjacent to opening.

o o

B. Bond Pattern: Unless otherwise indicated, lay exposed masonry in running bond, lapping not less
than 4 inches. Bond and interlock each course of each wythe at corners.

1. Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

C. Exposed Units: Select and arrange units for exposed unit masonry to produce a uniform blend of
colors and textures. Mix units from several pallets or cubes as they are placed.

D. Built-In Work: As work progresses, build-in items as indicated and required, including, hollow metal
frames, window frames, steel angle lintels, nailing strips, anchor bolts, plates, sleeves, hangers,
supports, and other items supplied by other trades.
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1. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

2. Wherever bolts, brackets and similar anchor items are cast-in masonry, fill voids in masonry
with mortar to adequately anchor and transmit loads.

3. Build-in items plumb and true.

4. Do not build-in organic materials which will be subjected to rot or deterioration.

5. Fill'in solidly with masonry around built-in items.

E. Anchoring Masonry to Structure: 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 between masonry and structural steel or concrete as shown, 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. hori-
zontally.

F. Stopping and Resuming Work: Stop work by stepping back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mor-
tar, remove loose masonry units and mortar, and wet brick if required before laying fresh masonry.

3.4 TOLERANCES

Dimensions and Locations of Elements:

1. Dimensions in Cross Section or Elevation: Do not vary by more than plus 1/2 inch or minus 1/4
inch.

2. Location of Elements in Plan: Do not vary from that indicated by more than plus or minus 1/2
inch.

3. 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. Bed Joints and Top Surfaces of Bearing Walls: Do not vary from level by more than 1/4 inch in
10 feet, or 1/2-inch maximum.

2. Conspicuous Horizontal Lines (such as lintels, sills, parapets, and reveals): Do not vary from
level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.

3. Vertical Lines and Surfaces: Do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch
in 20 feet, or 1/2-inch maximum.

4. Conspicuous Vertical Lines (such as external corners, door jambs, reveals, and expansion and
control joints): Do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or
1/2-inch maximum.

5. Lines and Surfaces: Do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20
feet, or 1/2-inch maximum.

6. Vertical Alignment of Exposed Head Joints: Do not vary from plumb by more than 1/4 inch in 10
feet or 1/2-inch maximum.

7. Faces of Adjacent Exposed Masonry Units: Do not vary from flush alignment by more than
1/16 inch except due to warpage of masonry units within tolerances specified for warpage of
units.

8. Concrete Block to Receive Direct-Applied Finishes: Lay block plumb, with flush mortar joints
and with maximum surface variation of 1/8 inch in 10 feet.

C. Joints:

1. 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. Exposed Bed Joints: Do not vary from bed-joint thickness of adjacent courses by more than 1/8

inch.
3. Head and Collar Joints: Do not vary from thickness indicated by more than plus 3/8 inch or mi-
nus 1/4 inch.
4. Exposed Head Joints: Do not vary from thickness indicated by more than plus or minus 1/8
inch.
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5. Exposed Head Joints and Bed Joints of Stacked Bond: Do not vary from a straight line by more
than 1/16 inch from one masonry unit to the next.

3.5 MORTAR BEDDING AND JOINTING

Laying Face Brick: Lay units with completely filled bed and head joint, except at expansion and
control joints. Butter ends with sufficient mortar to fill head joints and shove into place. Do not slush
head joints.

1. Lay out to eliminate brick less than one-half length.

2. Do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.

3. Bevel rear of bed joint at cavity to exclude mortar from protruding into cavity.

4. Buttering corners of joints, deep or excessive furrowing of mortar joints is not permitted.

5. Do not shift or tap masonry after mortar has taken initial set. Where adjustment must be made,
remove mortar and replace.

B. Mortar Joint Tooling for Face Brick: Provide special raked as formed by special joint tool:

1. Basis of Design: Raked Joint Tool by Brick Tech Architectural.
2. Tool exposed joints when thumbprint hard, using a jointer larger than joint.
3. Rake out mortar in preparation for application of sealants, where required.

C. 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.

3.6 ANCHORED MASONRY VENEERS

Anchoring At Backup Wall: Anchor masonry veneers to back-up wall with masonry-veneer anchors
to comply with the following requirements:

1. Fasten anchors to backup wall with metal fasteners of type indicated. Use two fasteners unless
anchor design only uses one fastener.

2. Embed ties and continuous wire in masonry joints.

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

4. Provide seismic anchors, as applicable.

B. Anchor Spacing at Metal Stud Backup Wall: Space anchors as indicated, but not more than 18
inches o.c. vertically and 24 inches o.c. horizontally, with not less than one anchor for each 2 sq. ft.
of wall area. Install additional anchors within 12 inches of openings and at intervals, not exceeding
8 inches, around perimeter.

C. Anchor Spacing at CMU or Concrete Backup Wall: Space anchors as indicated, but not more than
16 inches o.c. vertically and 25 inches o.c. horizontally, with not less than one anchor for each 2.67
sq. ft. of wall area. Install additional anchors within 12 inches of openings and at intervals, not ex-
ceeding 36 inches, around perimeter.

D. Anchor Spacing at CMU or Concrete Backup Wall: Space anchors as indicated, but not more than
18 inches o.c. vertically and horizontally. Install additional anchors within 12 inches of openings and
at intervals, not exceeding 24 inches, around perimeter.

3.7 MASONRY JOINT REINFORCEMENT

Joint Reinforcement: Install entire length of longitudinal side rods in mortar with a minimum cover of
5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space continuous joint reinforcement not more than 16 inches o.c vertically.

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

3. Provide reinforcement not more than 8 inches above and below wall openings and extending
36 inches beyond openings in addition to continuous reinforcement.

4. Place joint reinforcement at bed joint at top course of wall or partition, continuous full length of
wall.

5. At foundation walls with earth on both sides, provide reinforcement only at top 2 courses.

6. Refer to Structural Drawings for locations of reinforcement bars within concrete masonry wall

section.
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7. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.

3.8 CONTROL AND EXPANSION JOINTS

Control Joints and Expansion Joints, General: Provide as indicated and where shown on Draw-
ings, or if not shown, review locations with Architect prior to start of installation.

1. Install control- and expansion-joint materials in unit masonry as masonry progresses.

2. Form joints in CMU and face brick straight and true.

3. Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement.

4. Unless otherwise shown on Structural Drawings, end reinforcing approximately one inch either
side of joints.

B. Expansion Joints at Face Brick:

1. Provide control joints in brick work as indicated on Drawings, or if not shown, locate at 30 feet
maximum for horizontal run of wall.
a. Corners: Provide at 2 feet from building corners if not shown on Drawings.

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

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

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

D. Joint Fillers and Deflection Material: Install fillers in accordance with manufacturer's printed instruc-
tions. Compressible fillers shall be 50 percent larger than joint size.

1. Set at proper depth or position in joint to coordinate with other work, including installation of
bond breakers, backer rods and sealants.

2. Do not leave voids or gaps between ends of joint filler units.

3. Recess exposed edges or faces or compressible fillers slightly behind adjoining surfaces so
that compressed units will not protrude from joint.

3.9 LINTELS
Install steel lintels where indicated.

B. Provide reinforced concrete block lintels over openings where indicated on drawings.

1. Construct lintels and bond beams using concrete and reinforcing steel as specified on draw-
ings. Erect on full even beds of mortar with reinforced grout filled jambs as indicated on the
Drawings.

2. For lintels, use reinforcement bars of full lengths only.

3. Place and consolidate grout without disturbing reinforcing. Construct lintels on plank, ade-
quately supported, joints equally spaced. Do not support lintels with hollow metal door frames.
Fill spaces around built-in items solid with masonry and mortar unless otherwise indicated.
Clean out spaces prior to pouring grout.

4. Allow lintel to reach 90 percent design strength or 28 days before removing temporary sup-
ports. Remove units that show evidence of cracking.

5. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

3.10 FLASHING, WEEP HOLES, AND CAVITY VENTS

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.

B. Flashing Installation:

1. Install flashing as brick is laid and protect from damage. Lap ends and seal, with laps in direc-
tion of moisture flow.
a. Adhesive apply and anchor flashing in place to prevent moisture from penetrating behind or
under flashing.
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b. At flashing horizontal terminations, construct end dams one brick course in height with
joints lapped and sealed.

Attach flashing with termination bar to backup wall. Apply continuous bead of sealant along top

of termination bar.

Install reglets and nailers for flashing and other related construction where they are shown to

be built into masonry.

Form end dams with ends turned up minimum of 2-1/2 inches. Seal edges of end dam.

Form inside and outside corners with additional piece of membrane. Comply with manufac-

turer’s instructions on corner construction.

Seal joints in flashing system with butyl rubber sealant.

Repair membrane where bird mouths and improper installation creates openings in the mem-

brane: Cut bird mouths and patch with membrane minimum of 6 inches each direction from cut

and seal edges with sealant.

Coordinate installation of through-wall flashing with installation of (MB-1) specified in Section

072700 - Air & Moisture Barriers.

Place through wall flashings in accordance with manufacturer's recommendations.

. Prepare masonry surfaces so they are smooth and free from projections that could puncture

flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of

mortar and cover with mortar. Before covering with mortar, seal penetrations in flashing with

adhesive, sealant, or tape.

(TWF-1) Flexible Flashing: Install metal drip edges beneath flexible flashing at exterior face of

wall. Stop flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing

to top of metal drip edge.

a. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexi-
ble flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of
metal flashing termination.

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

Provide weep holes in head joints of first course of veneer masonry immediately above embed-

ded flashing.

C. (WPS-1) Rope Wicks: Install at 16 inches on center and extend other end up inside of back-up wall.

1.
2.
3.
4

5.

Install at head joint location, at bottom of cavity walls, and at lintels and relieving angles. Se-
cure at 45 degree angle to back-up.

Tie rope wicks to first row of masonry ties.

Install cavity drainage fabric according to manufacturer instructions.

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

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

3.11  FIELD QUALITY CONTROL

A. Testing and Inspecting: Owner will engage qualified special inspectors in accordance with Section
014533. Additional testing and inspecting, at Contractor’s expense, will be performed to determine
compliance of corrected work with specified requirements.

1.
2.

3.

4.

Quality Assurance: Level [B] [C] in TMS 402/ACI 530/ASCE 5.

Begin masonry construction only after inspectors have verified proportions of site-prepared
mortar.

Place grout only after inspectors has verified compliance of grout spaces and of grades, sizes,
and locations of reinforcement.

Place grout only after inspectors have verified proportions of site-prepared grout.

B. Testing Method:

1. Unit Strength Method:
a. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for com-
pressive strength.
b. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for
compressive strength.
c. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according
to ASTM C 780.
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d. Mortar Test (Property Specification): Perform tests of mortar and mortar materials for each
mix provided, according to ASTM C 780.
1) Compressive Strength: ASTM C 109
2) Water Retention: ASTM C 1506
3) Air Content: ASTM C91
e. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.
2. Prism Test: For each type of construction provided, according to ASTM C 1314 at [7 days and
at 128 days.

C. Testing Frequency:

1. Preconstruction Testing: One set of tests.
2. During Construction: One set of tests for each 5000 sq. ft. of wall area or portion thereof.

3.12 REPAIRING AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged
or that do not match adjoining units. Install new units to match adjoining units; install in fresh mor-
tar, pointed to eliminate evidence of replacement.

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

C. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or
chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison
purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of
masonry.

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

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

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.

6. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.

7. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written in-
structions.

8. Clean stone trim to comply with stone supplier's written instructions.

9. Clean limestone units to comply with recommendations in ILI's "Indiana Limestone Handbook."

3.13 INSTALLED WORK

A. Without damaging completed work, provide protective boards at exposed external corners that are
subject to damage by construction activities.

B. Adequately brace all work to prevent damage of any kind. Mask, barricade or similarly protect work
as required from damage during building operations. Protect installed material as necessary to pre-
vent staining or damage from the elements.

C. Provide temporary bracing of masonry during erection. Do not remove bracing until building struc-
ture provides permanent bracing.

D. During erection, keep all walls dry by covering the top with a strong, waterproof membrane at each
shutdown and the end of each day. Cover partially completed walls at all times when work is not in
progress. Extend cover a minimum of 2 feet down both sides, and securely hold in place.

END OF SECTION
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SECTION 042200
CONCRETE UNIT MASONRY

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Division 00 - Procurement and Contracting Requirements, and Division 01 - General
Requirements, are hereby made part of this Section.

1.02 SECTION INCLUDES

Brick veneer unit masonry.
Concrete unit masonry.
Decorative concrete unit masonry.
Reinforced unit masonry.

moow»

Concealed embedded flashing.

1.03 RELATED SECTIONS

A. Section 07 2129.13 - Sprayed Polyurethane Insulation.
B. Section 07 2100 - Thermal Insulation; for rigid insulation below flashing.

1.04 PRODUCTS FURNISHED BUT NOT INSTALLED

A. Dovetail anchor slots installed under Section 03 3000 - Cast-In-Place Concrete.

1.05 PRODUCTS INSTALLED BUT NOT FURNISHED

A. Steel lintels and shelf angles for unit masonry are specified in Section 05 5000 - Metal
Fabrications.

1.06 REFERENCES

A. ACI 530/ASCE 5/TMS 402 - Building Code Requirements for Masonry Structures; American
Concrete Institute; 2005.

B. ACI530.1/ASCE 6/TMS 602 - Specification For Masonry Structures; American Concrete
Institute; 2005.

C. ASTM C 67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile;
2009.

D. ASTM C 90 - Standard Specification for Loadbearing Concrete Masonry Units; 2011b.
ASTM C 91 - Standard Specification for Masonry Cement; 2005.

F. ASTM C 140 - Standard Test Methods for Sampling and Testing Concrete Masonry Units and
Related Units; 2011.

m
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ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar; 2004.
ASTM C 150 - Standard Specification for Portland Cement; 2011.
ASTM C 207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006.

ASTM C 216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay or
Shale); 2011.

ASTM C 270 - Standard Specification for Mortar for Unit Masonry; 2010.
ASTM C 404 - Standard Specification for Aggregates for Masonry Grout; 2007.
ASTM C 476 - Standard Specification for Grout for Masonry; 2010.

ASTM C 780 - Standard Test Method for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2010.

ASTM C 1019 - Standard Test Method for Sampling and Testing Grout; 2008.

ASTM C 1142 - Standard Specification for Extended Life Mortar for Unit Masonry; 1995
(R2001).

ASTM C 1311 - Standard Specification for Solvent Release Sealants; 2002.

ASTM C 1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2010.
ASTM C 1623 - Standard Specification for Manufactured Concrete Masonry Lintels; 2006.
Standard for Bracing Masonry Walls Under Construction; Council For Masonry Wall Bracing.
Hot & Cold Weather Masonry Construction; Masonry Industry Council; 1999.

IMIAWC (CW) - Recommended Practices & Guide Specifications for Cold Weather Masonry
Construction; International Masonry Industry All-Weather Council; 1993.

IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather Masonry
Construction; International Masonry Industry All-Weather Council; current edition.

X.  NCMA TEK 3-4B - Bracing Concrete Masonry Walls During Construction; National Concrete
Masonry Association; 2000.
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1.07 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data, and Samples, for submittal procedures.

B. Product Data: Provide manufacturer's product data for each different masonry unit, accessory
and other manufactured product indicated.

C. Shop Drawings: Submit shop drawings for fabrication and installation of the following: unit
masonry reinforcing bars.
1. Reinforcing Steel: Detail bending and Placement of masonry reinforcing bars. Comply
with ACI 315 - Details and Detailing of Concrete Reinforcement.
2.  Fabricated Flashing: Details of corner units, end dam units, and other special
applications.

D. Samples: Submit full size samples of each different exposed brick masonry unit, all colored
masonry mortar, and all accessories. Indicate full range of exposed color, texture and
dimensions to be expected in completed work.

E. Material Certificates:

1. Submit material certificates for each different masonry product required signed by
manufacturer and Contractor certifying each material complies with requirements.

2. Fire-Rated Masonry: Submit certificates indicating compliance with equivalent thickness
rating method as follows:
a. CMU: Chapter 3 of ACI 216.1.
b. Clay Masonry: Chapter 4 of ACI 216.1.

3. Mix designs for mortar, standard grout and self-consolidating grout.
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Material Test Reports (prior to fabrication): Submit test reports from a qualified independent

testing laboratory employed and paid by Contractor indicating and interpreting test results

relative to compliance of mortar, grout mixes and masonry units with requirements indicated.

1. Test Reports shall have been performed within 18 months of Contract date. Test Reports
more than 18 months old are not acceptable.

Material Test Reports After Material Fabrication for Clay Masonry: Sumbit test reports

1. Test reports must be provided on from a qualified independent testing laboratory
employed and paid by Contractor indicating and interpreting test results relative to
compliance with requirements of ASTM C216 with C67

Masonry Material Cleaning Plan: Include products and techniques for each masonry product
and each assembly being constructed for this Project. Prior to submission, Cleaning Plan shall
be signed and approved by:

Contractor.

Mason Contractor.

All masonry unit manufacturers.

Cleaning materials supplier and manufacturer.

Cleaning Subcontractor.

Weather Procedures Certification: Submit written Statement certifying construction procedures
utilized for cold weather and hot weather conditions comply with requirements specified in
referenced unit masonry standard.

Foreman Certification: Copy of Foreman Certification for grouting reinforced masonry.

arOND=-

1.08 QUALITY ASSURANCE

A

Industry Standards: Comply with recommendations of Brick Industry Association (BIA), National
Concrete Masonry Association (NCMA), American Concrete Institute (ACI), and American
Society of Civil Engineers (ASCE) as applicable.

Foreman Certification: Masonry foreman responsible for placement of grouted reinforced
masonry shall hold a current certification from Masonry Institute of Michigan (MIM) or
International Masonry Institute (IMI) training program for reinforced unit masonry assemblies.

Unit Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 "Specifications for Masonry

Structures”, except as otherwise indicated.

1.  Revise ACI 530.1/ASCE 6/TMS 602 to exclude Sections 1.4 and 1.7; Parts 2.1.2, 3.1.2
and 4.1.2; and Articles 1.5.1.2, 1.5.1.3, 2.1.1.1, 2.1.1.2 and 2.3.3.9, and to modify Article
2.1.1.4 by deleting requirement for installing vent pipes and conduits built into masonry.

Material Test Reports on Clay Masonry products prior to delivery to site: Provide material test
reports on actual clay masonry products that have been fabricated for the project. Provide tests
per ASTM C216 sampled in accordance with ASTM C67. Architect will reject acceptance of
brick outside of specified performacne requirements. Provide a report on the following:

1. Dimensional Tolerances

2. Compressive Strength

3. Hot Water Absorption

4. Cold Water Absoption.

Single-Source Responsibility for Masonry Units: Obtain exposed masonry units of uniform
texture and color, or uniform blend within the accepted range for these characteristics, from one
manufacturer for each different product required for each continuous surface or visually related
surfaces.

Single-Source Responsibility for Mortar Materials: Obtain mortar ingredients of uniform quality
from one manufacturer for each cementitious component and from one source and producer for
each aggregate.
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1.09 MASONRY INSPECTION

A. Inspections: Masonry work shall be inspected per MBC Chapter 17, ACI 530.1 - 1.5, 1.6, 2.3
and ASTM C 140.
1. Inspections shall be performed by a Certified Masonry Inspector employed by an

independent Testing/Inspection Agency acceptable to Architect.

2. The following require special inspections:

Unit layup Periodic

b. Reinforcing bar placement: Periodic

c. Grout placement: Continuous

d. Other components as stated in Code.

o

1.10 MOCK-UP

A. Field-Constructed Mock-Ups: Prior to installation of unit masonry, erect sample wall panels to
further verify selections made under sample submittals and to demonstrate aesthetic effects as
well as qualities of materials and execution. Build mock-up to comply with the following
requirements, using materials indicated for final unit of work:

1. Locate mock-up on site as directed by Architect.

2. Size: Approximately 8 feet long by 6 feet high.

3.  Typical exterior face brick wall; include face and backup wythes, and through wall flashing,
as well as accessories utilizing each brick type in pattern directed by Architect.

4. Typical exterior brick-veneer wall; include face brick, cold formed metal studs, sheathing,
air infiltration barrier, veneer ties, flashing, weep holes, and cavity drainage material.

5. Notify Architect one week in advance of the date and time when mock-up will be erected.

6. Protect mock-up from the elements with weather-resistant membrane.

7. Retain and maintain mock-up during construction in undisturbed condition as standard for
judging completed unit masonry work.
a. When directed, demolish and remove mock-up from Project site.

B. Grout Demonstration Panel: For self-consolidating grout, construct a separate "Grout
Demonstration Panel". The panel shall be representative of the actual wall construction.
1. Evaluation Criteria for panel shall include the following:
a. Compressive strength.
b. Bond to masonry units.
c. Grout consolidation.

1.11 PRE-INSTALLATION CONFERENCE

A. Schedule a pre-installation conference at Cass Ave, Detroit MI-48201, minimum two weeks
prior to start of masonry work, with the following parties in attendance.

Owner’s Representative.

Architect.

Contractor.

Masonry Contractor, including Project Foreman.

Masonry Inspector.

Testing Laboratory.

Authorities having jurisdiction.

Other interested parties.

B. Review methods and procedures related to masonry construction including, but not limited to,

NN =

the following:
1.  Review submittals, including
a. Brick.
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CMU.
Reinforcing steel shop drawings.
Masonry accessories.
CMU/precast concrete lintels.
Grout type, proportions, and mix designs.
eview
Masonry inspection procedures.
Grout and grouting procedures.
Mortar and grout testing procedures.
Vertical and horizontal steel reinforcing shop drawings, splice lengths, and bar
positioners.
Movement joint locations and details.
Flashing details.
Hot/cold weather procedures.
Approved Masonry Material Cleaning Plan.
Coordination issues with other trades.
Protection of and scheduling of non-masonry construction that will interfere with
masonry work.
k. Job-Site storage and staging areas.
3. Review mock-ups for workmanship and materials.
4. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.
5. Review weather and forecasted weather conditions and procedures for coping with
unfavorable conditions.

N
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C. Contractor shall record discussion, including agreement or disagreement on significant matters.
Furnish copies of report to all parties present within 5 days after meeting date.
1.  If substantial disagreements exist at conclusion of meeting, determine how disagreements
will be resolved, and set date and time to reconvene meeting.

1.12 DELIVERY, STORAGE, AND PROTECTION

A. Deliver masonry materials to project site in undamaged condition.

B. Store masonry units off the ground, under cover, and in a dry location to prevent deterioration
or damage due to moisture, temperature changes, contaminants, corrosion, and other causes.
If units become wet, do not place until units are in an air-dried condition.

C. Store cementitious materials off the ground, under cover, and in dry location.

D. Store aggregate where grading and other required characteristics can be maintained and
contamination avoided.

E. Store masonry accessories including metal items to prevent corrosion and accumulation of dirt
and oil.

1.13 PROJECT CONDITIONS

A. Protection of Masonry: During erection, 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 minimum 24 inches down both sides and hold cover securely in place.
2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes,
secure cover minimum 24 inches down face next to constructed wythe and hold cover in

place.
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B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
3 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. Remove immediately any grout, mortar and soil that comes in contact with
such masonry.

1.

2.
3.

Protect base of walls from rain-splashed mud and mortar spatter by means of coverings
spread on ground and over wall surface.

Protect sills, ledges, and projections from mortar droppings.

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

1.14 ENVIRONMENTAL REQUIREMENTS

A. Cold Weather Construction: Comply with referenced standard and the following:

1

2.
3.
4.

Do not use frozen materials or materials mixed or coated with ice or frost.

Do not build on frozen subgrade or setting beds.

Do not lay masonry units that are wet or frozen.

Remove and replace masonry damaged by freezing conditions. Replaced work shall
match in-place work.

B. Hot Weather Construction: Comply with referenced standard and the following:

1.

2.
3.

Protect unit masonry work when temperature and humidity cause excessive evaporation
of water from mortar and grout.

Provide artificial shade and windbreaks as required.

Do not proceed with masonry work when temperatures exceed 100 degF.

PART 2 PRODUCTS
2.01 BRICK MASONRY UNITS

A. General: Comply with referenced standards and other requirements indicated below applicable
to each form of brick unit required.

B. Provide special brick shapes as follows:

1.

2.

3.

For applications requiring brick of form, size and finish on exposed surfaces which cannot
be produced from standard brick sizes by sawing.

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

For "Lip Brick" applications at lintels, shelf angles, and similar locations.

For applications where shapes produced by sawing would leave sawed surfaces exposed
to view.

For sills, caps, rowlocks, and similar applications resulting in exposure of brick surfaces
which otherwise would be concealed from view, provide uncored or unfrogged units with
all exposed surfaces finished.

Provide mitered andd epoxied bricks as required to achieve configurations indicated on
Drawings.

C. Face Brick (Type A): ASTM C 216 and as follows: Provide test reports as indicated in Part One
Quality Control.

ok wN=

Provide brick units tested per ASTM C 67, and rated "Non-Effloresced".
Grade: SW.

Type: FBX.

Compressive Strength: 13,858 psi, average, per ASTM C 67.

Size: Modular; 3 5/8 inches thick by 7 5/8 inches high by 7 5/8 inches long.
Colors/Textures: W56 / Velour
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7. Basis of Design: Glen Gary Brick Co.Hanley plant available through Brick Tech
Architectural Inc. 3040 11 Mile Rd, Berkley, Ml 48072. Phone:248-548-0777.

D. Face Brick (Type B): ASTM C 216 and as follows: Provide test reports as indicated in Part One
Quality Control.

Provide brick units tested per ASTM C 67, and rated "Non-Effloresced".

Grade: SW.

Type: FBX.

Compressive Strength: 11,113 psi, average, per ASTM C 67.

Size: Modular; 3 5/8 inches by 2 1/4 inches by 7 5/8 inches

Colors/Textures: Black Diamond / Velour

Basis of Design: Cloud Ceramics Inc. available through Brick Tech Architectural Inc. 3040

11 Mile Rd. Berkley, Ml 48072 Phone: 248-548-0777.

Nogkrwdh =

2.02 CONCRETE MASONRY UNITS

A. General: Comply with requirements indicated below applicable to each form of concrete

masonry unit required.

1. Provide special shapes where indicated and as follows:
a. Forlintels, corners, jambs, sash, control joints, headers, bonding, and other special

conditions.

b. Bullnose units for exposed outside corners unless otherwise indicated.

2. Size: Manufacturer to specified dimensions of 3/8 inch less than nominal widths by
nominal heights by nominal lengths indicated on Drawings.

3. Core Construction: Two or three at Contractor's option unless otherwise shown.
Coordinate with wall reinforcement spacing.

4. Exposed Faces: Manufacturer's standard color and texture unless noted otherwise.

B. Hollow Load-Bearing Concrete Masonry Units: ASTM C 90, and as follows:
1. Minimum compressive prism strength: 2000 psi.
2. Weight classification: Medium weight.
3.  Weight classification: Normal weight.

C. Solid Load-Bearing Concrete Masonry Units: ASTM C 90, and as follows:
1. Minimum compressive prism strength: 2000 psi.
2. Weight classification: Normal weight.

D. Decorative Concrete Masonry Units (DCMU): ASTM C 90, and as follows:

1. Minimum compressive prism strength: 2000 psi.

2. Weight classification: Normal weight.

3. Finish: Exposed faces of the following descriptions matching color, pattern, and texture of
Architect’s sample.

a. Ground finish and integral color with center score.
b. Color: National Block Co.; "Perma Grind Flax" 3900 Ford Road, Westland, MI. 48185.
Phone Number: 734-721-4056.

4. Apply one coat of sealer to face of decorative units at factory.

a. Factory to furnish sufficient quantity of sealer for one field applied coat of sealer to be
applied after walls are constructed and cleaned.

5. Integral Water Repellant at Exterior CMU: Provide units produced with liquid polymeric,
integral water-repellant admixture that does not reduce flexural bond strength. Units
made with integral water repellant, when tested as a wall assembly made with mortar
containing integral water-repellant manufacturer’s mortar additive, per ASTM E 514, with
test period extended to 24 hours, show no visible water or leaks on the back of test

specimen.
6. Use water repellent admixtures for masonry units, mortar and grout by a single
manufacturer.
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7. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Decorative Concrete Masonry Units:
1) Best Block Company.
2) Grand Blanc Cement Products.
3) National Block Company.
b. Integral Water Repellant:
1) BASF; Rheopel Plus
2) W.R. Grace & Co.; Dry Block.

2.03 CONCRETE AND MASONRY LINTELS

A. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam concrete
masonry units with reinforcing bars placed as indicated and filled with coarse grout. Cure
precast lintels before handling and installing. Temporarily support built-in-place lintels until
cured.

1.  Prefabricated lintels shall conform to ASTM C 1623.

2.04 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C 150, Type | or I, except Type Il may be used for cold weather
construction. Provide natural or white color cement as required to produce mortar color
indicated.

Hydrated Lime: ASTM C 207, Type S.
Masonry Cement: ASTM C 91.

D. Aggregate for Mortar: ASTM C 144; for joints less than 1/4 inch, use aggregate graded with
100 percent passing No. 16 sieve.

E. Aggregate for Grout: ASTM C 404.
Water: Clean and potable.

G. Water-Repellant Admixture: Liquid water-repellant mortar admixture intended for use with
CMU, containing same integral water repellant by same manufacturer.

o w

m

2.05 REINFORCING STEEL

A. General: Provide reinforcing steel complying with requirements of referenced unit masonry
standard and with this article.

B. Steel Reinforcing Bars: Billet steel, ASTM A 615, Grade 60.
1. Reinforcing Bars Positioners: Provide reinforcing bar positioners to assist with reinforcing
placement in the center of the masonry unit.

2.06 JOINT REINFORCEMENT

A. General: Provide joint reinforcement per ASTM A 951, formed from the following:
1.  Galvanized carbon steel wire: ASTM A 82, galvanized per ASTM A 153, Class B-2
coating, for interior and exterior walls.

B. Description: Welded-wire units prefabricated with deformed continuous side rods and plain
cross rods into straight lengths of not less than 10 feet, complying with requirements indicated
below.

1.  Wire Diameter for Side Rods: 0.1483 inch (9 gage).
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Wire Diameter for Cross Rods: 0.1483 inch (9 gage).

Wire Diameter for Eyes and Pintles: 3/16 inch.

For single-wythe masonry provide type as follows with single pair of side rods:

a. Ladder design with perpendicular cross rods spaced not more than 16 inches o.c.

5.  For multiwythe masonry provide type as follows:

a. Cavity Masonry Walls.

1) Ladder design with perpendicular side rods and adjustable double eye and pintle
type ties.
(a) Provide one side rod for each face shell of hollow masonry units more than
4 inches in nominal width.

(b) Perpendicular cross rods spaced not more than 16 inches o.c.
(c) Adjustable eye and pintle ties spaced not more than 16 inches o.c.

C. Manufacturers: Subject to compliance with requirements, provide joint reinforcement by one of
the following:
1. Heckman Building Products, Inc.
2. Hohmann & Barnard, Inc.
3.  Wire-Bond

HpoODN

2.07 TIES AND ANCHORS, GENERAL

A. General: Provide ties and anchors specified in subsequent articles that comply with
requirements for metal and size of referenced unit masonry standard and of this article.

B. Galvanized Carbon Steel Wire: ASTM A 82, galvanized per ASTM A 153, Class B-2 coating.
1. Wire Diameter: 0.1875 inch.

C. Galvanized Steel Sheet: ASTM A 366 (commercial quality) cold-rolled carbon steel sheet, hot-
dip galvanized after fabrication per ASTM A 924, Class B2 (for unit lengths over 15 inches) and
Class B3 (for unit lengths under 15 inches) and Class B3 (for unit lengths under 15 inches), for
sheet metal ties and anchors.

1.  Sheet Thickness: 0.0747 inch (14 gage).

D. Galvanized Heavy-Thickness Steel Sheet: ASTM A 635 (commercial quality) hot-rolled carbon
steel sheet hot-dip galvanized after fabrication per ASTM A 924, Class B3, for rigid anchors
fabricated from steel sheet or strip with a thickness of 0.180 inch and greater.

E. Manufacturers: Subject to compliance with requirements, provide products of the following:
1. Heckman Building Products, Inc.
2.  Hohmann & Barnard, Inc.
3. Wire-Bond

2.08 BENT WIRE TIES

A. Individual units prefabricated from bent wire to comply with requirements indicated below.

B. Tie Shape for Hollow Masonry Units Laid with Cell Vertical: Rectangular with closed ends and
not less than 4 inches wide.

C. Tie Shape for Solid Masonry Unit Construction: Z-shaped ties with ends bent 90 degrees to
provide hooks not less than 2 inches long.

D. Type of Masonry Where Coursing Between Wythes Align: Unit ties bent from one piece of wire.

E. Type for Masonry Where Coursing Between Wythes Does Not Align: Adjustable ties composed
of two parts, one with pintles, the other with eyes, maximum misalignment 1-1/4 inches.

F. Type for Masonry Where Wythes Are Different Materials: Adjustable ties composed of two
parts, one with pintles, the other with eyes, maximum misalignment 1-1/4 inches.
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2.09 FLEXIBLE ANCHORS FOR CONNECTING TO STEEL FRAME

A. Adjustable Anchors for Connecting to Structure: Provide two-piece assembly that allows
vertical and horizontal movement but resists tension and compression forces perpendicular to
plane of wall.

1. Anchor Section: 14 gage or 1/8 inch thick by 7 inches high with 1 inch bend for welding to
beam. Slot for wire tie is 5 inches high positioned within 2 inches of the inside face of
masonry.

a. Heckman; No. 308 Receptacle Slot Anchor.

2. Tie Section: Rectangular-shaped wire tie, 3 or 4 inches wide sized to extend within 2 inch
of masonry face, made from 0.1875-inch-diameter, hot-dip galvanized steel wire.
a. Heckman; No. 314 Tie Clip Anchor.

B. Joint Stabilizing Anchors: Single-piece assembly with sliding rods held in receiver which allows
vertical and horizontal movement but resists tension and compression forces perpendicular to
plane of wall.

1. Receiver Section: Fabricated with stainless steel 1/32 inch sheet steel sleeves, one side
embedded in masonry, the other connected to the steel frame with self tapping screws for
full capacity of the anchor assembly.

2. Tie Section: Two 8 gage stainless wires encased in plastic sleeves held in the receiver
section.

a. Hohmann & Barnard; Slip-Set Stabilizer.
b. Wire-Bond; No. 1700.

2.10 RIGID ANCHORS

A. Provide straps of form and length indicated, fabricated from metal strips of the following width
and thickness:
1. 1-1/2 inches wide by 1/4 inch thick.
2. Galvanize per ASTM A 153.

2.11 ADJUSTABLE MASONRY VENEER ANCHORS

A. Dovetail Masonry Veneer Anchors: Units consisting of a metal dovetail shaped clip and wire
tie.
1. Wire Tie Shape: Triangular.
2. Wire Tie Length: As required to extend 1-1/2 inches into masonry wythe of veneer face.

B. Products: Subject to compliance with requirements, provide the following:
1. Dovetail Masonry Veneer Anchors:
a. Heckman Building Products, Inc.; 103 Dovetail Triangular Wire Tie.
b. Hohmann and Barnard, Inc.; 315 Flexible Dovetail Brick Tie.
c. Wire-Bond; No. 2102 with Triangular Tie.

212 POSTINSTALLED ANCHORS

A. Chemical, expansion or undercut anchors as indicated or required, with capability to sustain,
without failure, load imposed within factors of safety indicated, as determined by testing per
ASTM E 488, conducted by a qualified independent testing laboratory.

1. Corrosion Protection: Stainless steel components per ASTM F 593 and ASTM F 594,
Group 1, alloy 304 or 316 for bolts and nuts; alloy 304 or 316 anchors.

B. For Postinstalled Anchors in Concrete: Capability to sustain, without failure, a load equal to 4
times load imposed by masonry.
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C.

For Postinstalled Anchors in Grouted Concrete Masonry Units: Capability to sustain, without
failure, a load equal to 6 times load imposed by masonry, per ASTM E 488.

2.13 EMBEDDED FLASHING MATERIALS

A

D.

MetalDrip Edges: ASTM A 167, Type 304, stainless steel, 0.0156 inches thick.

1. Metal Configuration: Extend at least 3 inches horizontally into wall and 1/2 inch out from
exterior face of wall with outer edge bent down 20 degrees and hemmed.

2. Sealant : One part non-skinning butyl sealant conforming to ASTM 1311.

Sheet Metal Flashing: Fabricate from the following metal complying with requirements

specified in Section 07 6200 - Sheet Metal Flashing and Trim, and as follows:

1. Stainless Steel: 0.0156 inch thick.

2. Galvanized Sheet Steel: 0.0276 inch thick.

3.  Fabricate through-wall metal flashings embedded in masonry with ribs formed in dovetail
pattern at 3 inch intervals along length of flashing to provide a three-way integral mortar
bond and weep-hole drainage.

Membrane flashing - Laminated Flashing: Manufacturer's standard asphalt-free laminate
flashing of type indicated below:
1.  Stainless Steel-Fabric Laminate: Stainless steel sheet, laminated to a polymer scrim with
asphalt free adhesive.
a. Stainless steel type: 304, ASTM A167.
b. Fabric: Polymer fabric; laminated back face of stainless steel core.
c. Size: Manufacturer's standard width rolls.
2. Provide prefabricated inside corners, outside corners and end dams in lieu of field
fabricated inside corners, outside corners and end dams at contractors option.

Sealant for Flashing: One-part non-skinning butyl per ASTM C 1311.

2.14 MISCELLANEOUS MASONRY ACCESSORIES

A. Bond Breaker Strips: Asphalt-saturated organic roofing per ASTM D 226, Type | (No. 15
asphalt felt).

B. Preformed Control-Joint Gaskets: Designed to fit standard sash block unit and maintain lateral
stability in masonry wall; size and configuration as indicated.

1.  Styrene-Butadiene Rubber: ASTM D 2000, Designation M2AA-805.
2. Polyvinyl Chloride: ASTM D 2287, General Purpose Grade, Type PVC-65406.

C. Isolation Material: Asphalt impregnated boxboard.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cranco Industries; Brak-Bond.
b.  Williams Products; Column Box Board

D. Reglets: Minimum 26 ga. stainless steel, Type 304. Provide reglet with angled slot and foam
filler designed for embedment in precast concrete.

1. Product: Subject to compliance with requirements, provide the following
a. Heckman Building Products; No. 231 Stay-Put Flashing Reglet.

E. Grout Retainer: Mesh screen, width of CMU less 1 inch, for use at bottom of open cells of CMU
to retain grout without use of special shaped unit.

F. Dovetail Anchor Slots: Minimum 22 ga. stainless steel, Type 304. Provide 1 inch by 1 inch slot
with 5/8 inch throat opening. Fill slot with temporary foam filler to prevent intrusion of concrete
or debris.

1. Product: Subject to compliance with requirements, provide one of the following:
a. Heckman Building Products, Inc.; No. 100 Dovetail Slot.
b. Hohmann and Barnard, Inc.; No. 305 Dovetail Slot.
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c. Wire-Bond; No. 1304 Dovetail Slot.

Cavity Drainage Material: Reticulated, non-absorbent mesh, made from polyethylene strands
and shaped to maintain drainage at weep holes without being clogged with mortar droppings.
1. Provide thickness to fill cavity, but not less than 2 inch thickness.
2. Subject to compliance with requirements, provide the following:

a. Mortar Net USA Ltd.; Mortar Net.

Weep Vents: 1/2 inch thick, non-absorbent 200 denier polyester mesh with 90 percent open
weave.
1.  Color: As selected by Architect.
2.  Products: Subject to compliance with requirements, provide the following:
a. Mortar Net USA Ltd.; Mortar Net Weep Vents.
b. CavClear Inc.; CavClear Weep Vents.

2.15 MASONRY CLEANERS

Job-Mixed Detergent Solution:  Solution of trisodium phosphate (1/2 cup dry measure) and
laundry detergent (1/2 cup dry measure) dissolved in one gallon of water.

Proprietary Acidic Cleaner: Manufacturer's standard-strength, general purpose cleaner
designed for removing mortar/grout stains, efflorescence, and other new construction stains
from new masonry surfaces of type indicated below without discoloring or damaging masonry
surfaces; expressly approved for intended use by manufacturer of masonry units being
cleaned.
1. For masonry not subject to metallic oxidation stains, use formulation consisting of a
concentrated blend of surface-acting acids, chelating, and wetting agents.
2. For dark colored masonry not subject to metallic oxidation stains, use formulation
consisting of a liquid blend of surface-acting acids and special inhibitors.
3. For masonry subject to metallic oxidation stains, use formulation consisting of a liquid
blend of organic and inorganic acids and special inhibitors.
4. Product: Subject to compliance with requirements, provide the following:
a. ProSoCo, Inc.; Sure Klean No. 600 Detergent
b. ProSoCo, Inc.; Sure Klean No. 101 Lime Solvent.
c. ProSoCo, Inc.; Sure Klean Vana Trol

2.16 MORTAR AND GROUT MIXES

A. General: Do not add admixtures including coloring pigments, air-entraining agents,
accelerating or retarding agents, anti-freeze compounds, or other admixtures, unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.
B. Mortar for Unit Masonry: ASTM C 270, Property Specification.
1.  Use Type M or S mortar for all masonry below grade.
2.  Use Type S mortar for all masonry above grade.
3. Use Type N mortar for exterior above grade veneer walls and parapets, interior load
bearing and non-load bearing partitions, and other uses not indicated.
4. Use Type S mortar for reinforced masonry.
C. Standard Grout Mix: ASTM C 476.
1. Fine or coarse grout per ACI 530.1/ASCE 6/TMS 602, Table 1.15.1, Grout Space
Requirements, based on height and CMU cell size.
2. Provide grout with slump of 8 inches to 11 inches, per ASTM C 143.
3. Provide 3,000 psi, 28 day compressive strength unless otherwise indicated.
4 Grout for hollow metal door frames slump must not exceed 4 inches, per ASTM C143.
Hand trowel grout into frames, do not pump.
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D.

Self-Consolidating Grout Mix: Material requirements of ASTM C 476.
1. Provide fine or coarse grout.
2. Minimum Compressive Strength of 3,000 psi, 28 day compressive strength.
3. Has a slump flow of 24 to 30 inches per ASTM C 1611, within 10 minutes.
a. No bleed water at edge of pat.
b. No clumps of aggregate.
4. Has a Visual Stability Index (VSI) less than or equal to 1 per ASTM C 1611, Appendix X.1.
5. Job-Site proportioning of self-consolidating grout is NOT PERMITTED.
6. Field addition of water and admixtures NOT PERMITTED.

PART 3 EXECUTION
3.01 EXAMINATION

A

Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other specific conditions, and other conditions affecting performance of unit
masonry.

Examine rough-in and built-in construction to verify actual locations of piping connections prior
to installation.

Do not proceed until unsatisfactory conditions have been corrected.

3.02 INSTALLATION, GENERAL

Comply with ACI 530/ASCE 5/TMS 402 and ACI 530.1/ASCE 6/TMS 602, except where
exceeded by Contract Documents.

Thickness:

1. Build cavity and composite walls and other masonry construction to full thickness shown.

2. Build single-wythe walls to actual thickness of masonry units, using units of nominal
thickness indicated.

Build chases and recesses as shown or required to accommodate items specified in this and
other Sections of the Specifications. Provide not less than 8 inches of masonry between chase
or recess and jamb of openings and between adjacent chases and recesses.

Leave opening for equipment to be installed before completion of masonry. After installation of
equipment, complete masonry to match construction immediately adjacent to the opening.

Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges. Cut units
as required to provide continuous pattern and to fit adjoining construction. Use full-size units
without cutting where possible.

Anchor Bolts: Set 3/4" diameter anchor bolts at exterior and interior bearing walls as indicated
on structural drawings.

Cleaning Reinforcing: Remove rust, mud, ice and other coatings from reinforcing prior to
placing.

3.03 CONSTRUCTION TOLERANCES

A. Comply with construction tolerances of ACI 530.1/ASCE 6/TMS 602.

1. For vertical lines, such as vertical corners, door jambs, reveals, and movement joints:
Maximum from plumb; 1/4 inch in 20 feet.

2.  For horizontal lines, such as lintels, sills, parapets, and reveals: Maximum from level; 1/4
inch in 20 feet.

3. Joint Thickness:
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a. Bed Joints: Plus or minus 1/8 inch.
b. Head Joints: Minus 1/8 inch, plus 1/4 inch.

3.04 LAYING MASONRY WALLS

A

Lay out of walls in advance for accurate spacing of surface bond patterns with uniform joint
widths and for accurate location openings, movement type joints, returns and offsets. Avoid the
use of less-than-half size units at corners, jambs and where possible at other locations.

Lay up walls to comply with specified construction tolerances, with courses accurately spaced
and coordinated with other construction.

Bond Pattern for Exposed Masonry: Lay exposed masonry in the following bond patterns
unless indicated otherwise; do not use units with less than nominal 4-inch horizontal face
dimensions at corners or jambs.

1. Brick: Standard 1/2 running bond.

2. Standard CMU: Standard 1/2 running bond.

3. Decorative CMU: 1/4 running bond.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with
less than nominal 4-inch horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: In each course, rack back 1/2 unit length for one-half running
bond or 1/3 unit length for one-third running bond; do not tooth. Clean exposed surfaces of set
masonry, wet clay masonry units lightly (if required) and remove loose masonry units and
mortar prior to laying fresh masonry.

Built-In Work: As construction progresses, build-in items specified under this and other

Sections of the Specifications. Fill in solidly with mortar around built-in items.

1.  Fill space between hollow metal frames and masonry solidly with mortar, unless otherwise
indicated.

2. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath in the joint below and rod mortar or grout into core.

3.  Fill cores in hollow concrete masonry units with grout 3 courses (24 inches) under bearing
plates, beams, lintels, posts, and similar items, unless otherwise indicated.

Non-loadbearing Interior Partitions: Build full height of story to underside of solid floor or roof

structure above and as follows:

1. Install pressure-relieving joint filler in joint between top of partition and underside of
structure above.

3.05 MORTAR BEDDING AND JOINTING

A. Lay hollow concrete masonry units as follows:
1. With full mortar coverage on horizontal and vertical face shells.
2. Bed webs in mortar in starting course on footings and in all courses of piers, columns and
pilasters, and where adjacent to cells or cavities to be filled with grout.
3. For starting course on footings where cells are not grouted, spread out mortar bed,
including areas under cells.
4. Maintain joint widths indicated, except for minor variations required to maintain bond
alignment. If joint width not indicated, use 3/8 inch width.
a. Joint Width Tolerance: Plus 1/16 inch, minus 0.
5.  Point score joints in DCMU with mortar to match standard tooled mortar joints.
B. Lay brick masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not furrow bed joints or slush joints.
1. At cavity walls, slope beds toward cavity to minimize mortar protrusions into cavity. As
work progresses, trowel mortar fins protruding into cavity flat against face of brick.
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C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness, unless otherwise indicated.

D. Cutjoints flush for masonry walls to be concealed or to be covered by other materials, unless
otherwise indicated.

E. Lay concrete unit masonry using beveling technique described in BIA Technical Note No. 21C.

3.06 BONDING OF MULTIWYTHE MASONRY

A. Bond multiwythe walls together using one of the following methods:

1. Individual Metal Ties: Provide ties as shown installed in horizontal joints, but not less than
one metal tie for 1.77 sq. ft. of wall area spaced not to exceed 16 inches o.c. horizontally
and 16 inches o.c. vertically. Stagger ties in alternate courses. Provide additional ties
within 12 inches of openings and space not more than 36 inches apart around perimeter
of openings. At intersecting and abutting walls, provide ties at no more than 24 inches
o.c. vertically.

a. Where bed joints of wythes do not align, use adjustable (two-piece) type ties.

b. Where one wythe is of clay masonry and the other of concrete masonry, use
adjustable (two-piece) type ties to allow for differential movement regardless of
whether bed joints align.

2. Masonry Joint Reinforcement: Installed in horizontal mortar joints.

a. Where bed joints of both wythes align, use ladder-type reinforcement extending
across both wythes.

b. Where bed joints of wythes do not align, use adjustable (two-piece) type
reinforcement with continuous horizontal wire in facing wythe attached to ties.

c.  Where one wythe is of clay masonry and the other of concrete masonry, use
adjustable (two-piece) type reinforcement with continuous horizontal wire in back-up
wythe attached to adjustable eye and pintle type ties to allow for differential
movement regardless of whether bed joints align.

3.07 CAVITIES/AIR SPACES

A. Keep cavities/air spaces clean of mortar droppings and other materials during construction.
Strike joints facing cavities/air spaces flush.

B. Tie exterior wythe to backup with continuous horizontal joint reinforcing or individual metal ties
as shown.

C. Place cavity drainage material immediately above embedded flashing.

3.08 HORIZONTAL JOINT REINFORCEMENT

A. General: Provide continuous horizontal joint reinforcement as indicated. Where there are
dissimilar masonry materials install continuous horizontal joint reinforcement in horizontal joint
between those materials. Install entire length of longitudinal side rods in mortar with a minimum
cover of 5/8 inch on exterior side of walls, 1/2 inches elsewhere. Lap reinforcing minimum 6
inches.

1.  Space reinforcement maximum 16 inches o.c. vertically.

2.  Space reinforcement maximum 8 inches o.c. vertically, in foundation walls and parapet
walls.

3.  Provide reinforcement maximum 8 inches above and below wall openings and extending
minimum 12 inches beyond openings.

4. Provide reinforcement at all joints between brick veneer and cast stone and manufactured
stone masonry.

Wayne State University | Gateway Theater Complex Concrete Unit Masonry
WSU No.189-178578 | HAA No0.2016034.00 042200 - 15
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



w

Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.

o

Provide continuity at corners and wall intersections by use of prefabricated "L" and "T" sections.

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

3.09 ANCHORING MASONRY TO STRUCTURAL MEMBERS

A. Anchor masonry to structural members where masonry abuts faces of structural members to
comply with the following:

1. Provide an open space not less than 1 inch in width between masonry and structural
member, unless otherwise indicated. Keep open space free of mortar or other rigid
materials.

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

3. Space anchors as indicated, but not less than 24 inches o.c. vertically and 32 inches o.c.
horizontally.

3.10 ANCHORING SINGLE-WYTHE MASONRY VENEER

A. Anchor single-wythe masonry veneer to concrete with masonry veneer anchors to comply with

the following requirements:

1.  Place dovetail of each anchor section into vertical dovetail shaped slots in concrete
substrate.

2. Embed tie section in masonry joint. Provide not less than 1-inch air space between back
of masonry veneer wythe and concrete substrate.

3. Space anchors as indicated but not more than 16 inches o.c. vertically with not less than
one anchor for each two square feet of wall area.

3.11 MOVEMENT JOINTS

A. Install control and expansion joints in unit masonry assemblies where indicated. Build in
related items as masonry progresses. Do not form a continuous span through movement joints
unless provisions are made to prevent in-plane restraint of wall or partition movement.

B. Form control joints in concrete masonry as follows, using bond breaker strips and filled joint:
1. Location and spacing of control joints shall comply with industry standards.
2. Fit bond breaker strips into hollow contour in ends of block units on one side of control
joint. Fill the resultant core with grout and rake joints in exposed faces.
3. Install preformed control-joint gaskets designed to fit standard sash block.

C. Form expansion joints in brick as follows:
1. Build in joint filler materials where indicated.
2. Form open joint of width indicated, but not less than 3/8 inch wide for installation of
sealant and backer rod as specified in Section 07 92 00 - Joint Sealants. Maintain joint
free and clear of mortar.

D. Build in horizontal pressure-relieving joints where indicated; construct joints by either leaving an
air space or inserting nonmetallic 50 percent compressible joint filler of width required to permit
installation of sealant and backer rod specified in Section 07 92 00 - Joint Sealants.

1. Locate horizontal pressure-relieving joints beneath shelf angles supporting masonry
veneer and attached to structure behind masonry veneer.
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3.12 LINTELS

A. Install steel lintels where indicated.

B. Provide masonry lintels where shown and wherever openings of more than 1'-0" for brick size
units and 2'-0" for block size units are shown without structural steel or other supporting lintels.
1. Provide prefabricated lintels per ASTM C 1623, or formed-in-place masonry lintels.
Temporarily support formed-in-place lintels.
a. For hollow concrete masonry unit walls, use specially formed bond beam units with
reinforcement bars placed as indicated and filled with course grout.

C. Provide minimum bearing at 8 inches at each jamb, unless otherwise indicated.

3.13 FLASHING, WEEP HOLES, AND VENTS

A. Install embedded flashing and weep holes in masonry at base of walls, shelf angles, lintels,
ledges, other obstructions to the downward flow of water in wall, and where indicated.

B. Prepare masonry surfaces smooth and free from projections that could puncture flashing.
Place through-wall flashing on sloping bed of mortar and cover with mortar. Seal penetrations
in flashing with adhesive/sealant/tape as recommended by flashing manufacturer before
covering with mortar.

C. Install flashings as follows:

1. Atlintels and shelf angles, extend flashing minimum 4 inches into masonry at each end.
Extend flashing from exterior face of outer wythe of masonry, through the outer wythe,
turned up a minimum of 12 inches, and behind vapor retarder.

a. Where interior surface of inner wythe is concealed by furring, carry flashing
completely through the inner wythe and turn up approximately 2 inches, unless
otherwise indicated.

2. At heads and sills, extend flashing a minimum 4 inches into masonry at each end. Turn
up ends not less than 2 inches to form an end dam. Where using stainless steel fabric
flashing form end dams from stainless steel sheet metal.

3. At base of masonry cavity walls, extend flashing from exterior face of exterior wythe,
through exterior wythe, up face of interior wythe at least 8 inches and fasten with a
termination bar. Fasten to face of interior wythe with termination bar.

4. At step flashing, turn up ends not less than 2 inches to form an end dam, at the ends of
each step. Where using stainless steel fabric flashing form end dams from stainless steel
metal.

5. Extend sheet metal flashings 1/2 inch beyond face of wall and turn down to form a drip. At
sheet metal flashings within 42 inches of grade only, trim flashing flush with the face of the
wall.

a. Drip edges extending from face of wall shall be hemmed.

6. Provide bead of butyl sealant at top of all termination bars.

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

3.14 REINFORCED UNIT MASONRY INSTALLATION

A. Install reinforced unit masonry to comply with requirements of referenced unit masonry
standard.

B. Temporary Formwork and Shores: Construct formwork and shores to support reinforced
masonry elements during construction.
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Construct formwork to conform to shape, line, and dimensions shown. Make sufficiently
tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain
position and shape during construction and curing of reinforced masonry.

Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and other temporary loads placed on them during
construction.

Temporary Wind Bracing

1.

2.

3.

4.

5.

Provide temporary masonry wall bracing to MIOSHA Construction Safety Standards, Part
2: Masonry Wall Bracing.

The limited access zone shall be equal to the height of the wall to be constructed plus four
feet, and shall run the entire length of wall.

Provide temporary wind bracing at masonry foundation walls and at other interior and
exterior masonry free-standing walls exceeding 8-0” in height according to MOSHA
maximum unsupported wall heights.

Bracing may be of metal or wood material capable of resisting uniform lateral wind
pressures of 70 miles per hour.

Engineer and construct temporary wind bracing system as part of base contract.

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

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

1.

2.

3.

Grout cores of all masonry at locations of vertical reinforcement, bond beams, bearing
plates, anchors and embedded items.

Comply with ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including
minimum grout space and maximum pour height.

Vertical grout pour heights:

a. Standard Grout: Not more than 48 inches.

b. Self-Consolidating Grout: As determined with "Grout Demonstration Panel".

3.15 PARTITION IDENTIFICATION

Place identification on all partitions indicated on Drawings as requiring opening protectives,
including walls having a required fire or smoke rating.

Identification shall be located in accessible concealed floor, floor-ceiling or attic spaces and as
follows:

1.

2.

Locate: Within 15 feet of the end of each wall and at intervals not exceeding 30 feet
measured horizontally along wall or partition.

Lettering: Not less than 3 inches in height with a minimum stroke widh of 3/8 inches. Use
a color that contrasts with the substrate and incorporate the same rating/designation as
indicated on drawings and include the suggested wording " FIRE AND/OR SMOKE
BARRIER - PROTECT ALL OPENINGS".

3.16 FIELD QUALITY CONTROL

A

Inspectors: Owner will engage qualified independent inspectors to perform inspections and
prepare reports. Allow inspectors access to scaffolding and work areas, as needed to perform
inspections.

1.

Place grout only after inspectors have verified compliance of grout spaces and grades,
sizes, and locations of reinforcement.

Testing Agency: Contractor will engage a qualified independent testing and inspecting agency
to perform field tests and inspections indicated below and prepare test reports. Perform
inspections as required to satisfy Section 1.6 of the 2005 MSJC Code, Level 3 Quality
Assurance. Allow inspectors access to scaffolding and work areas, as needed to perform
inspections.

1.

Payment for these services will be made by Owner.
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2.  Place grout only after inspectors have verified compliance of grout spaces and grades,
sizes, and locations of reinforcement.

3. Retesting of materials failing to comply with specified requirements shall be done at
Contractor's expense.

Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.
Clay Masonry Unit Test: For each type of unit provided, per ASTM C 67.

Concrete Masonry Unit Test: For each type of unit provided, per ASTM C 140.

Mortar Test (Property Specification): For each mix provided, per ASTM C 780.

Grout Test (Compressive Strength): For each mix provided, per ASTM C 1019.

Self-Consolidating Grout: As delivered to site, verification of slump flow and Visual Stability
Index (VSI) per ASTM C 1611.

3.17 REPAIRING, POINTING AND CLEANING

T oGmMmOO

A. Remove and replace masonry units that are loose chipped, broken, stained, or otherwise
damaged or if units do not match adjoining units. Install new units to match adjoining units and
in fresh mortar or grout, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge any voids or holes, except weep holes, and
completely fill with mortar. Point-up all joints including corners, openings, and adjacent
construction to provide a neat, uniform appearance. Prepare joints for application of sealants.

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

D. Final cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1.  Remove large mortar particles by hand with wooden paddles and non-metallic scrape
hoes or chisels.

2. Comply with manufacturer's specifications and recommendations for use of masonry
cleaner products.

3. Test cleaning methods on sample wall panel; leave 1/2 panel uncleaned for comparison
purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning
of masonry.

4. Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering
with liquid strippable masking agent, polyethylene film, or waterproof masking tape.

5.  Wet wall surface with water prior to application of cleaners; remove cleaners promptly by
rinsing thoroughly with clean water.

6. Clean brick by means of bucket and brush hand-cleaning method described in BIA
Technical Note No. 20 Revised, first using job-mixed detergent solution. If result is not
satisfactory, use proprietary acidic cleaner applied in compliance with directions of acidic
cleaner manufacturer.

7.  Clean concrete masonry by means of cleaning method indicated in NCMA TEK 8-2
applicable to type of stain present on exposed surfaces.

E. Protection: Provide final protection and maintain conditions, in manner acceptable to installer
to ensure unit masonry is without damage and deterioration at time of Substantial Completion.

3.18 SEALER
A. Apply one coat of sealer to decorative masonry unit walls after cleaning.
B. Apply sealer in conformance with manufacturer’s recommendations.
END OF SECTION 04 2000
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END OF SECTION
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SECTION 051200
STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

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

A. Section Includes:

1. Structural steel.

2. Prefabricated building columns.

3. Field-installed shear connectors.

4. 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 connectors through deck.

3. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached to
structural-steel frame miscellaneous steel fabrications and other steel items not defined as
structural steel.

1.3 DEFINITIONS

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in
AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

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

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

1. Shapes included in ASTM A6/A6M with flanges thicker than 1-1/2 inches (38 mm).

2. Column base plates thicker than 2 inches (50 mm).

14 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.
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B. Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and
directions for installation.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Cass Ave, Detroit MI1-48201

1.6 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Sustainable Design Submittals:
C. Shop Drawings: Show fabrication of structural-steel components.

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

2. Include embedment Drawings.

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

4, Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify
pretensioned and slip-critical, high-strength bolted connections.

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

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.
E. Delegated-Design Submittal: For structural-steel connections indicated to comply with design

loads, include analysis data signed and sealed by the qualified professional engineer responsible
for their preparation.
1.7 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer and fabricator.
B. Welding certificates.

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

D. Mill test reports for structural steel, including chemical and physical properties.
E. Product Test Reports: For the following:

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

Tension-control, high-strength, bolt-nut-washer assemblies.

Shear stud connectors.

Shop primers.

agrON=
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6. Nonshrink grout.
F. Survey of existing conditions.
G. Source quality-control reports.

H. Field quality-control and special inspection reports.

1.8 QUALITY ASSURANCE

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification
Program and is designated an AISC-Certified Plant, Category STD.

B. Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P2 or
to SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."

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

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

E. Comply with applicable provisions of the following specifications and documents:

1. AISC 303.

2. AISC 341 and AISC 341s1.

3. AISC 360.

4. RCSC's "Specification for Structural Joints Using ASTM A325 or A 490 Bolts."

1.9 DELIVERY, STORAGE, AND HANDLING

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

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

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.
2. Clean and relubricate bolts and nuts that become dry or rusty before use.
3. Comply with manufacturers' written recommendations for cleaning and lubricating

ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting bolt assemblies
after lubrication.
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PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

Connections: Provide details of simple shear 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.

1. Select and complete connections using schematic details indicated and AISC 360.

2. Use Allowable Stress Design; data are given at service-load level.

3 Design composite floor beams for design 75% of the uniform load carrying capacity
published in table in the AISC code or the reaction indicated on the framing plans,
whichever is greater. No connection shall have a capacity less than 6000 pounds.

4. Design Roof beams for 50% of the uniform load carrying capacity published in table in the
AISC code or the reaction indicated on the framing plans, whichever is greater. NO
connection shall have a capacity less than 6000 pounds.

Moment Connections: Type FR, fully restrained.

Construction: Combined system of moment frame, braced frame, and shear walls.

STRUCTURAL-STEEL MATERIALS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Recycled Content of Steel Products: Provide products with an average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than the following:

W-Shapes: 60 percent.

Channels, Angles 60 percent.

Plate and Bar: 25 percent.

Cold-Formed Hollow Structural Sections: 25 percent.
Steel Pipe: 25 percent.

All Other Steel Materials: 25 percent.

2 e

W-Shapes: ASTM A992/A992M Or ASTM A572/A572M, Grade 50.

Channels, Angles: ASTM A36/A36M , Grade 36.

Plate and Bar: ASTM A36/A36M, Grade 36.

Cold-Formed Hollow Structural Sections: ASTM A500/A500M, Grade B, structural tubing.
Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B.

1. Weight Class: Standard.
2. Finish: Black, except where indicated to be galvanized.

Welding Electrodes: Comply with AWS requirements.
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2.3 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers: ASTM A325 (Grade A325M), Type 1, heavy-hex steel
structural bolts; ASTM A563, 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.

B. High-Strength Bolts, Nuts, and Washers: ASTM A490, Type 1, heavy-hex steel structural bolts or
Grade F2280 tension-control, bolt-nut-washer assemblies with splined ends; ASTM A563, 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.

C. Slip Critical Bolted Connections: 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, heavy-hex carbon-steel nuts; and
ASTM F436/F436M, Type 1, hardened carbon-steel washers.

1. Finish: Plain.

D. Shear Connectors: ASTM A108, Grades 1015 through 1020, headed-stud type, cold-finished
carbon steel; AWS D1.1/D1.1M, Type B.

E. Unheaded Anchor Rods: ASTM F1554, Grade 36 or ASTM F1554, Grade 55, weldable as
indicated.

1. Configuration: Hooked typically, straight as indicated.

2. Nuts: ASTM A563 (ASTM A563M) heavy hex carbon steel.

3 Plate Washers: ASTM A36/A36M carbon steel. Coordinate requirements with ANSI/AISC
360.J9 and AISC Manual of Steel Construction Table 14-2.

4. Washers: ASTM F436, Type 1, hardened carbon steel.

5. Finish: Plain.

F. Headed Anchor Rods: ASTM F1554, Grade 36 or ASTM F1554, Grade 55, weldable, straight.

Nuts: ASTM A563 heavy-hex carbon steel.

Plate Washers: ASTM A36/A36M carbon steel.
Washers: ASTM F436, Type 1, hardened carbon steel.
Finish: Plain.
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G. Threaded Rods: ASTM A36/A36M Typically or ASTM A572/A572M, Grade 50 as indicated.
1. Nuts: ASTM A563 heavy-hex carbon steel.
2. Washers: ASTM A36/A36M carbon steel.
3. Finish: Plain.

H. Clevises and Turnbuckles]: Made from cold-finished carbon steel bars, ASTM A108,
Grade 1035.

l. Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A108, Grade 1030.

J. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A108, Grade 1018.
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2.5

26

Structural Slide Bearings: Low-friction assemblies, of configuration indicated, that provide vertical
transfer of loads and allow horizontal movement perpendicular to plane of expansion joint while
resisting movement within plane of expansion joint.

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

a. Fluorocarbon Company Limited.

Mating Surfaces: PTFE and PTFE.
Coefficient of Friction: Not more than 0.03.
Design Load: Not less than 2,000 psi.
Total Movement Capability: 2 inches

aoRwdN

PRIMER
Primer: SSPC-Paint 23, latex primer.

Galvanize miscellaneous framing and supports where exposed to the elements such at the
Building Exterior as well as interior locations which are humid or corrosive.

Preparation and Coating over Galvanized Steel:

1. Preparation: All galvanized metal receiving additional coats shall be tested by use of a
copper sulfate test. This includes using a 10% solution of copper sulfate dissolved in water
and applied to the galvanized surface. The reaction time between the copper sulfate and
zinc should result in turning the galvanized area black within 15 seconds or less. If the
reaction takes longer than 15 seconds, further cleaning is required as follows:

a. Preparation for TNEMEC paints: Apply Oakite CrysCoat 747 or 747 LTS as
recommended by manufacturer. Allow to dry and air chuck entire prepared area
removing excess materials.

b. Preparation for Wasser paints: Apply Great Lakes Clean and Etch or Oakite 747 as
recommended by manufacturer followed by a thorough rinse.

2. Primer:

a. TNEMEC: One (1) coat TNEMEC Series N 27 S.T. Typoxy @ 2.0 to 4.0 mil DFT.
b. Wasser: One (1) coat of Wasser MC-CR @ 3.0-4.0 mils DFT.

3. For warranty purposes, the Contractor shall insure that the intermediate and finish coats
specified in Division 9 “Painting” and the applied primer specified above are from the same

Galvanizing Repair Paint: MPI#18, MPI#19, SSPC-Paint 20 or ASTM A780.

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 according
to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.

1. Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.

3 Identify high-strength structural steel according to ASTM A6/A6M and maintain markings
until structural steel has been erected.
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2.7

2.8

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

5. Complete structural-steel assembilies, including welding of units, before starting shop-
priming operations.

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

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

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

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

Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 3, "Power Tool Cleaning."

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

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

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

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

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

SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened unless noted Pretensioned or Slip critical on the drawings.

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

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

SHOP PRIMING
Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members
to a depth of 2 inches.

Surfaces to be field welded.

Surfaces of high-strength bolted, slip-critical connections.

Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

Galvanized surfaces.

Surfaces enclosed in interior construction.

oA WM
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B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter,
slag, or flux deposits. Prepare surfaces according to the following specifications and standards:

1. SSPC-SP 3, "Power Tool Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5
mils. Use priming methods that result in full coverage of joints, corners, edges, and exposed

surfaces.
1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.

Change color of second coat to distinguish it from first.
D. Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-
PS Guide 7.00, "Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting
Systems," to provide a dry film thickness of not less than 1.5 mils

29 GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel according
to ASTM A123/A123M.

1. 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.
2. Galvanize lintels, shelf angles and welded door frames attached to structural-steel frame

and located in exterior walls.

2.10 SOURCE QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests and
inspections.

1. Provide testing agency with access to places where structural-steel work is being
fabricated or produced to perform tests and inspections

B. Correct deficiencies in work that test reports and inspections indicate does not comply with the
contract documents.

C. Bolted Connections: shop-bolted connections will be tested and inspected according to RCSC's
"Specification for Structural Joints Using ASTM A325 or A 490 Bolts."

D. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M
and the following inspection procedures, at testing agency's option:

1. Liquid Penetrant Inspection: ASTM E165.

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.

E. In addition to visual inspection, test and inspect shop-welded shear connectors according to
requirements in AWS D1.1/D1.1M for stud welding and as follows:
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F.

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear
connectors if weld fracture occurs on shear connectors already tested.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Verify, 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.

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

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

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

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

ERECTION

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

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 Pretension anchor rods after supported members have been positioned and plumbed. Do
not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

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

Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for
Steel Buildings and Bridges."
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D. Align and adjust various members that form part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in
permanent contact with members. Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.

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

E. Splice members only where indicated.

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

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

H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural
Joints Using ASTM A325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened unless noted Pretensioned or Slip critical on the drawings.

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

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

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

3 Verify that weld sizes, fabrication sequence, and equipment used for architecturally
exposed structural steel will limit distortions to allowable tolerance.

3.5 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage qualified 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.

C. Bolted Connections: Field-bolted connections will be tested and inspected according to RCSC's
"Specification for Structural Joints Using ASTM A325 or A 490 Bolts."

D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.
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3.6

1. In addition to visual inspection, test and inspect field welds according to AWS D1.1/D1.1M
and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E165.

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.

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:

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.
2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear

connectors if weld fracture occurs on shear connectors already tested.

Correct deficiencies in work that test reports and inspections indicate does not comply with the
contract documents.

Additional inspecting, at Contractor’s expense, will be performed to determine compliance of the
corrected work with specified requirements.

Test results and inspection reports shall be reported in writing to Architect, Contractor, and
Authorities having jurisdiction within 48 hours of testing.
REPAIRS AND PROTECTION

Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A780/A780M.

Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or
missing and paint with the same material as used for shop painting to comply with SSPC-PA 1
for touching up shop-painted surfaces.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool
cleaning.

END OF SECTION 051200

END OF SECTION
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SECTION 052100
STEEL JOIST FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
B.
1.2 SUMMARY

A. This Section includes the following:

1. K-series steel joists.

2. KCS-type K-series steel joists.

3. Long-span steel joists LH and DLH.
4. Joist accessories.

B. Related Sections include the following:

1. Division 04 Section "Unit Masonry" for installing bearing plates in unit masonry.
2. Division 5 Section "Metal Fabrications" for furnishing steel bearing plates.

1.3 DEFINITIONS

A. SJI "Specifications": Steel Joist Institute's "Standard Specifications, Load Tables and Weight
Tables for Steel Joists and Joist Girders."

B. Special Joists: Steel joists or joist girders requiring modification by manufacturer to support non-
uniform, unequal, or special loading conditions that invalidate load tables in SJI's "Specifications."

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide special joists and connections capable of withstanding design
loads indicated.

B. Structural Performance: Provide joists and connections capable of withstanding a net uplift force
of 12 pounds per square foot.

C. Design special joists to withstand design loads with live load deflections no greater than the
following:

1. Floor Joists: Vertical deflection of 1/360 of the span.

2. Roof Joists: Vertical deflection of 1/360 where a plaster ceiling is attached or suspended;
1/240 of the span for all other cases.

3.

1.5 SUBMITTALS

A. General: Submit each item in this Article according to the Conditions of the Contract and Division
01 Specification Sections.

B. Product Data: For each type of joist, accessory, and product indicated.

C. Shop Drawings: Show layout, designation, number, type, location, and spacings of joists. Include
joining and anchorage details, bracing, bridging, joist accessories; splice and connection
locations and details; and attachments to other construction.

1. Indicate locations and details of bearing plates to be embedded in other construction.
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2. Comprehensive engineering analysis and design of joists including diagrams, geometry,
chord and web sizes and stress state of each member.

3. Comprehensive engineering analysis of special joists signed and sealed by the qualified
professional engineer responsible for its preparation.

Welding certificates.

m O

Manufacturer Certificates:  Signed by manufacturers certifying that joists comply with
requirements.

F. Mill Certificates: Signed by bolt manufacturers certifying that bolts comply with requirements.
G. Qualification Data: For manufacturer and professional engineer.

H. Research/Evaluation Reports: Evidence of steel joists' compliance with building code in effect
for Project, from a model code organization acceptable to authorities having jurisdiction.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying with
applicable standard specifications and load tables of SJI "Specifications."

1. Manufacturer must be certified by SJI to manufacture joists complying with SJI standard
specifications and load tables.
2. Assumes responsibility for engineering special joists to comply with performance

requirements. This responsibility includes preparation of Shop Drawings and
comprehensive engineering analysis by a qualified professional engineer.

3. Professional Engineer Qualifications: A professional engineer who is legally authorized 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 joists that are similar to those indicated for this Project in
material, design, and extent.

B. SJI Specifications: Comply with standard specifications in SJl's "Specifications" that are
applicable to types of joists indicated.

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

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle joists as recommended in SJI's "Specifications."

B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and
handling.

PART 2 - PRODUCTS
21 MATERIALS
A. Steel: Comply with SJI's "Specifications" for web and steel-angle chord members.

B. Carbon-Steel Bolts and Threaded Fasteners: ASTM A 307, Grade A, carbon-steel, hex-head
bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers.

1. Finish: Plain, uncoated.

C. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy hex steel structural bolts;
ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers.

1. Finish: Plain.
D. Welding Electrodes: Comply with AWS standards.
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2.2 PRIMERS
A. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance
requirements in SSPC-Paint 15.
2.3 K-SERIES STEEL JOISTS
A. Manufacture steel joists of type indicated according to "Standard Specifications for Open Web
Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members,
under-slung ends, and parallel top chord.
1. Joist Type: K-series steel joists and KCS-type K-series steel joists.
B. Steel Joist Substitutes: Manufacture according to "Standard Specifications for Open Web Steel
Joists, K-Series" in SJI's "Specifications," with steel-angle or -channel members.
C. Comply with AWS requirements and procedures for shop welding, appearance, quality of welds,
and methods used in correcting welding work.
D. Provide holes in chord members for connecting and securing other construction to joists.
E. Extended Ends: Extend bearing ends of joists with SJI's Type R extended ends where indicated,
complying with SJI's "Specifications."
F. Camber joists according to SJI's "Specifications."
G. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist
slope exceeds 1/4 inch per 12 inches.
2.4 LONG-SPAN STEEL JOISTS
A. Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-
Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle
top- and bottom-chord members; of joist type and end and top-chord arrangements as follows:
1. Joist Type: LH-series steel joists and DLH-series steel joists.
2. End Arrangement: Underslung.
3. Top-Chord Arrangement:
a. LH: Parallel.
b. DLH: Paralel.
B. Comply with AWS requirements and procedures for shop welding, appearance, quality of welds,
and methods used in correcting welding work.
C. Provide holes in chord members for connecting and securing other construction to joists.
D. Camber long-span steel joists according to SJI's "Specifications."
E. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist
slope exceeds 1/4 inch per 12 inches.
F.
2.5 JOIST ACCESSORIES
A. Bridging: Provide bridging anchors and number of rows of horizontal and/or diagonal bridging of
material, size, and type required by SJl's "Specifications" for type of joist, chord size, spacing,
and span. Furnish additional erection bridging if required for stability.
1. Bridging, including bolted x-bridging, indicated on the plans where it would not normally be
required, shall be provided to supplement continuity of the lateral bracing system to:
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B.

C.

2.6

A

B.

a. Support perimeter conventional framing, beams, posts for roof screens, etc.
b. Offset bridging lines at roof openings, mechanical ductwork, etc.

Steel bearing plates with integral anchorages are specified in Division 05 Section "Metal
Fabrications."

Supply miscellaneous accessories, including splice plates and bolts required by joist
manufacturer to complete joist installation.

CLEANING AND SHOP PAINTING

Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and
accessories by power-tool cleaning, SSPC-SP 3.

Apply 1 coat of shop primer to joists and joist accessories to be primed to provide a continuous,
dry paint film not less than 1 mil thick.

PART 3 - EXECUTION

3.1

A

3.2

A.
B.

C.

D.

E.

3.3

EXAMINATION

Examine supporting substrates, embedded bearing plates, and abutting structural framing for
compliance with requirements for installation tolerances and other conditions affecting
performance.

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

INSTALLATION

Do not install joists until supporting construction is in place and secured.

Install joists and accessories plumb, square, and true to line; securely fasten to supporting
construction according to SJl's "Specifications," joist manufacturer's written recommendations,
and requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.

2. Space, adjust, and align joists accurately in location before permanently fastening.

3. Install temporary bracing and erection bridging, connections, and anchors to ensure that
joists are stabilized during construction.

4. Do not connect bottom chord extensions to columns unless specifically indicated on the
Drawings. If a connection is specified, delay rigidly connecting bottom-chord extensions
to columns or supports until dead loads have been applied.

Field weld joists to supporting steel bearing plates and framework. Coordinate welding sequence
and procedure with placement of joists. Comply with AWS requirements and procedures for
welding, appearance and quality of welds, and methods used in correcting welding work.

Bolt joists to supporting steel framework using high-strength structural bolts. Comply with RCSC's
"Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts" for high-strength
structural bolt installation and tightening requirements.

Install and connect bridging concurrently with joist erection, before construction loads are applied.
Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

FIELD QUALITY CONTROL
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A. Testing Agency: Construction Manager/Owner will engage a qualified independent testing and
inspecting agency to inspect field welds and bolted connections and to perform field tests and
inspections and prepare test and inspection reports.

Field welds will be visually inspected according to AWS D1.1/D1.1M.

C. In addition to visual inspection, field welds will be tested according to AWS D1.1/D1.1M and the
following procedures, as applicable:

w

1. Radiographic Testing: ASTM E 94.

2. Magnetic Particle Inspection: ASTM E 709.
3. Ultrasonic Testing: ASTM E 164.

4. Liquid Penetrant Inspection: ASTM E 165.

D. Bolted connections will be visually inspected.

1. High-strength, field-bolted connections will be tested and verified according to procedures
in RCSC's "Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts."
E. Correct deficiencies in Work that test and inspection reports have indicated are not in compliance
with specified requirements.
F. Additional testing will be performed to determine compliance of corrected Work with specified

requirements.

G. Test results and Inspection Reports shall be reported in writing to Architect, Contractor, and
Authorities having jurisdiction within 48 hours of testing.

3.4 REPAIRS AND PROTECTION

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according
to ASTM A 780 and manufacturer's written instructions.

B. Touchup Painting: After installation, promptly clean, prepare, and prime or re-prime field
connections, rust spots, and abraded surfaces of prime-painted joists, bearing plates, abutting
structural steel, and accessories.

1. Clean and prepare surfaces by hand-tool cleaning, SSPC-SP 2, or power-tool cleaning,
SSPC-SP 3.
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
installer, to ensure joists and accessories are without damage or deterioration at time of
Substantial Completion.

END OF SECTION
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SECTION 053100
STEEL DECKING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following:
1. Roof deck.
2. Composite floor deck.
3. Non-composite form deck.
B. Related Sections include the following:
1. Division 03 Section "Cast-in-Place Concrete" for concrete fill.
2. Division 05 Section "Structural Steel Framing" for shop- and field-welded shear
connectors and field installed puddle welds.
3. Division 05 Section "Metal Fabrications" for framing deck openings with miscellaneous
steel shapes.
1.3 DEFINITIONS

A. Action Submittals: Mandatory submittals by the Sub-Contractor which require action on the part
of the General Contractor, Construction Manager and Design Professional.

1. General Contractor and Construction Manager: Review, Stamp and Forward to the Design
Professional.

2. Design Professional: Review, Stamp and Return to the General Contractor or Construction
Manager.

B. Informational Submittals: Mandatory submittals by the Sub-Contractor to the General Contractor,
Construction Manager and Design Professional which are not returned but kept by each for their
project record.

14 ACTION SUBMITTALS

A. General: Submit each item in this Article according to the Conditions of the Contract and Division
01 Specification Sections.

B. Shop Drawings: Show layout and types of deck panels, anchorage details, reinforcing channels,
pans, cut deck openings, special jointing, accessories, and attachments to other construction.

1.5 INFORMATIONAL SUBMITTALS

A. General: Submit each item in this Article according to the Conditions of the Contract and Division
01 Specification Sections.

B. Product Data: For each type of deck, accessory, and product indicated.

C. Product Certificates: For each type of steel deck, signed by product manufacturer.
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1.6

A

B.

1.7

A

B.

C.

Welding certificates.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that each of the following complies with requirements:

1. Power-actuated mechanical fasteners.
Research/Evaluation Reports: For steel deck.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.3, "Structural Welding
Code - Sheet Steel."

AISI Specifications: Comply with calculated structural characteristics of steel deck according to
AlSI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

DELIVERY, STORAGE, AND HANDLING

Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

Delivery:

1. Steel roof deck units shall be delivered to the job site in manufacturer's original, unopened
bundles, containers and/or packaging.
2. Steel roof deck bundle labels shall clearly indicate:

Product description.

Manufacturer.

Bundle weight.

Number of pieces.

Length.

Bundle number.

SDI approved installation safety warnings.

@ eoo0ow

3. Note on shipper's bill of lading any material damage or shortages, before signing for
material and notify the deck supplier immediately.

Storage:

Store materials in accordance with manufacturer's instructions.

Protect materials from corrosion, deformation, and other damage.

Store deck bundles off ground, with one end elevated to provide drainage.

Protect bundles against condensation with ventilated waterproof covering.

Stack bundles to prevent tipping, sliding, rolling, shifting, or material damage.

Check bundles for tightness and retighten as necessary to prevent wind from loosening
sheets or working bundles apart.

Place deck bundles near main supporting beam at column or wall on building frame.

Do not place bundles on unbolted frames or on unattached or un-bridged joists.

Ensure structural frame is properly braced to receive bundles.

ok LON =
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PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
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B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Steel Deck:

ASC Profiles, Inc.

Canam Steel Corp.;The Canam Manac Group.
Consolidated Systems, Inc.

DACS, Inc.

D-Mac Industries Inc.

Epic Metals Corporation.

Marlyn Steel Decks, Inc.

New Millennium Building Systems, LLC.

Nucor Corp.; Vulcraft Division.

Roof Deck, Inc.

United Steel Deck, Inc.

Valley Joist; Division of EBSCO Industries, Inc.
Verco Manufacturing Co.

Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

S3TFTTSQ@ 00000

22 MATERIALS

A. Steel: Comply with AlSI and SDl's "Specifications" for deck design and fabrication.

2.3 ROOF DECK

A. Steel Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the
following:

1. Galvanized Steel Sheet: ASTM A 63/A 653M, Structural Steel (SS), Grade 33, G60 zinc
coating.

Deck Profile: Type WR, wide rib.

Profile Depth: 1-1/2 inches.

Design Uncoated-Steel Thickness: As indicated.

Span Condition: Triple span or more.

Side Laps: Overlapped or interlocking seam at Contractor's option.

OO hAWN

24 COMPOSITE FLOOR DECK

A. Composite Steel Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs
and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite
Steel Floor Deck," in SDI Publication No. 30, with the minimum section properties indicated, and
with the following:
1. Galvanized Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G60 zinc

coating.

2. Profile Depth: 2 inches and 3 inches.
3. Design Uncoated-Steel Thickness: As indicated.
4 Span Condition: Triple span or more.

2.5 NON-COMPOSITE FORM DECK
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A. Non-composite Steel Form Deck: Fabricate ribbed-steel sheet non-composite form-deck panels
to comply with "SDI Specifications and Commentary for Non-composite Steel Form Deck," in SDI
Publication No. 30, with the minimum section properties indicated, and with the following:

1. Galvanized Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G60 zinc
coating.

2. Profile Depth: 2 inches and 3 inches.
3. Design Uncoated-Steel Thickness: As indicated.
4. Span Condition:

a. Typically: Triple span or more.
b. At Entrance Slabs: Single span unless noted otherwise.
5. Side Laps: Overlapped or interlocking seam at Contractor's option.

2.6 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.

o

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

m

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. 30 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.

H. Flat Sump Plate: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as deck.
For drains, cut holes in the field.

l. Galvanizing Repair Paint: ASTM A 780 or SSPC-Paint20 or DOD-P-21035, with dry film
containing a minimum of 94 percent zinc dust by weight.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine supporting frame and field conditions for compliance with requirements for installation
tolerances and other conditions affecting performance.

3.2 INSTALLATION, GENERAL

A. Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 30, 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.
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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.

1. Use correct welding heat as required to avoid burning completely through deck and support
beams or joists. Welds installed in this fashion will be rejected and repaired, including
reinforcement of supporting beams or joists, at the Contractor’'s expense.

l. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical fasteners
and install according to deck manufacturer's written instructions in order to meet or exceed
diaphragm strength obtained by specified welding pattern. Submit proposed mechanical
fastening pattern to the Engineer for review prior to deck installation.

3.3 ROOF-DECK INSTALLATION

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches
long, and as follows:

1. Weld Diameter: 3/4 inch, nominal.
Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two welds per
deck unit at each support. Space welds as indicated, but not less than 12 inches apart in
the field of roof and 6 inches apart in roof corners and perimeter, based on roof-area
definitions in FMG Loss Prevention Data Sheet 1-28.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals as indicated, but not exceeding the lesser of 1/3 of the span and
as follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.

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: Lapped 2 inches minimum.

D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and weld flanges
to top of deck. Space welds not more than 12 inches apart with at least one weld at each corner.

1. Install reinforcing channels or zees in ribs to span between supports and weld.

E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end closures,
and reinforcing channels according to deck manufacturer's written instructions. Weld to substrate
to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise indicated.
3.4 FLOOR-DECK INSTALLATION
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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: 3/4 inch, nominal.

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. Provide powder actuated pins or nails to connect form to supporting foundation walls at
entrance slabs.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals not exceeding the lesser of half of the span or 36 inches, and as
follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 2inches,
with end joints as follows:

1. End Joints: Lapped at nhon-composite deck.

2. End Joints: Butted at composite deck.

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.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Construction Manager/Owner will engage a qualified independent testing and
inspecting agency to perform field tests and inspections and prepare test reports.

1. Compliance standard: ANSI/SDI QA/QC-2011 Standard for Quality Control and Quality
Assurance for Installation of Steel Deck.

B. Field welds will be subject to inspection.

1. Inspector is to note and reject all unsatisfactory puddle welds including those in which
excessive welding heat has been used resulting in the deck and/or supporting beams or
joists being burnt through.

2. Rejected welds must be repaired including reinforcement of supporting beams or joists, at
the Contractor’s expense.

3. The final Inspection Report shall note compliance with the specified size, spacing and
quality of all puddle welds.

C. Sidelap connections will be subject to inspection.

1. Inspector is to note and reject all sidelap spacing conditions which do not comply with the
specified spacing.

2. Rejected sidelap locations shall be repaired by adding additional sidelap connectors.

3. The final Inspection Report shall note compliance with the specified spacing and quality of
all sidelap connections.

D. Remove and replace work that does not comply with specified requirements.

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of
corrected work with specified requirements.
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F. Test results and Inspection Reports shall be reported in writing to Architect, Contractor, and
Authorities having jurisdiction within 48 hours of testing.

3.6 REPAIRS AND PROTECTION

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.

B. Provide final protection and maintain conditions to ensure that steel deck is without damage or
deterioration at time of Substantial Completion.

END OF SECTION
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SECTION 054000
COLD-FORMED METAL FRAMING

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes:

1. Exterior structural and non-structural steel stud framing systems.
2. Interior load-bearing framing systems.
3. Cold-formed steel framing, including:
a. Studs (STL STUD-1).
b. Furring (STL FURG).
4. Exterior wall and soffit sheathing (GYP SHTG-1).
5. Engineering required to comply with specified performance requirements.

B. Related Sections:

1. Section 092220 - Non-Structural Metal Framing: For interior non-load-bearing, metal-stud
framing and ceiling-suspension assemblies.

1.2 ACTION SUBMITTALS

A. Product Data: For products not specifically listed in the specification, submit manufacturer’s
technical datasheet indicating compliance with project requirements. For products listed in the
specification, submit a list identifying products incorporated into the project. If multiple products of a
given type are used, indicate portion of project for which each was used.

B. Shop Drawings: Submit in accordance with Section 013300.

1. Shop drawings shall be signed and sealed by a qualified Professional Engineer.

2. Show layout, spacings, sizes, thicknesses, and types of cold-formed metal framing; fabrication;
and fastening and anchorage details, including mechanical fasteners. Show reinforcing
channels, opening framing, supplemental framing, strapping, bracing, bridging, splices,
accessories, connection details, and attachment to adjoining Work.

C. Delegated Design Submittal and Shop Drawings: Where professional design services or
certifications by a qualified Professional Engineer are specifically required of the Contractor by the
Contract Documents, submit shop drawings submittal package with the delegated design submittal
requirements in accordance with Section 013300 - Submittal Procedures.

D. Calculations: Upon request from the Architect/Engineer only, Contractor shall submit calculations in
accordance with Section 013300 — Submittal Procedures.

1.3 INFORMATIONAL SUBMITTALS

Product Test Reports: For each product used on Project,

1. Mill certificates or data indicating steel sheet complies with requirements, including base-metal
thickness, yield strength, tensile strength, total elongation, chemical requirements, and metallic-
coating thickness.

2. Testing to be performed by a qualified independent testing agency.

B. Research Reports: For non-standard cold-formed steel framing, from ICC-ES.

1.4 QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed cold-formed metal framing
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.

B. Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code - Steel."
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2. AWS D1.3, "Structural Welding Code - Sheet Steel."

Inspection and Quality Control: Steel framing manufacturer shall provide qualified representative for
periodic on-site review of fabrication and installation in accordance with manufacturer's
recommendations.

DELIVERY, STORAGE, AND HANDLING

Protect cold-formed steel framing from corrosion, moisture staining, deformation, and other damage
during delivery, storage, and handling.

PART 2 PRODUCTS

2.1 DESIGN CRITERIA AND PERFORMANCE REQUIREMENTS

A. Contractor shall engage a qualified Professional Engineer to provide delegated design services in
accordance with Section 013300 — Submittal Procedures

B. Specifications and Standards: Unless more stringent requirements are indicated, comply with
AISI S100 and AISI S200 Series.

C. Structural Performance: Design cold-formed metal framing and connections in accordance with
applicable codes and standards, capable of withstanding project design loads, within limits and
under conditions indicated, without excessive stress or deflection.

1. Design Loads: Design and construct cold-formed metal framing, including anchorages, to
withstand applied loads:

a. Dead Loads, Live Loads, and Other Project Loads: As indicated on Construction
Documents.

b. Wind Loads: Provisions of ASCE 7-10 as shown on Construction Documents.

2. Deflection Limits: Design framing systems to withstand design loads without deflections greater
than the following:

a. Lateral Deflection of Studs Under Design Loading:

1) Masonry Veneer Backup: Deflection not over L/600 of their unsupported height.
2) Metal Panel Veneer Backup: Deflection not over L/240 of their unsupported height.

b. Vertical Deflection of Joists Under Design Loading:

1) Floor Members: Live Load deflection not over L/360 or Total Load Deflection not over L
/240 of their unsupported length.

2) Ceiling Joist Framing: Vertical deflection of 1/360 of the span for live loads and 1/240
for total loads of the span.

c. Suspended metal stud framing systems shall support system dead loads, live loads, and
wind loads with adequate attachment to main structure without distortion to the anchorage
assembly.

3. Building Movement:

a. Structural Support Movement: Design system to accommodate anticipated vertical
interstory differential live load deflection of 1/2 inch minimum upward and downward, in
addition to anticipated thermal movement.

b. Sidesway Movement: System to accommodate anticipated interstory differential drift of
H/400 in any horizontal direction.

c. Thermal Movement: System to provide for expansion and contraction within system
components caused by cycling temperature change without causing detrimental effects to
system or components.

1) Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

4. Connections: Design connections to structure to support own weight and to withstand design
loads without damage, deflection, overstressing, failure or other detrimental effects on
connections or assembly components.

a. Be responsible for design loads tributary to lateral and vertical connections to structural
frame in accordance with the work of registered Structural Engineer.
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5. Studs and track receiving anchors for other system components such as window and/or louver
attachments shall be of adequate strength and gauge to support the loads of these attachments
including prying, pullout, and twisting forces caused by eccentric loading conditions.

6. Bridging: Provide bridging for walls that will be unsheathed.

D. Fire-Test-Response Characteristics: Where metal framing is part of a fire-resistance-rated
assembly, provide framing identical to that of assemblies tested for fire resistance per ASTM E 119
by a testing and inspecting agency acceptable to authorities having jurisdiction.

1. Fire-Resistance Ratings: Indicated by GA File Numbers in GA-600, "Fire Resistance Design
Manual," or by design designations from UL's "Fire Resistance Directory" or from the listings of
another testing and inspecting agency.

2.2 COLD-FORMED STEEL FRAMING

Steel Sheet for Framing Components: ASTM A 1003, Structural Grade, Type H; with G90

protective zinc coating, and as follows:

1. Grade: ST33H, unless indicated otherwise.

B. (STL STUD-1) Structural Steel Studs: ASTM C 955, C-shaped stud, punched, with stiffened
flanges.

1. Minimum Base-Metal Thickness: 0.0538 inch.

2. Web Depth: As indicated, and not less than 6 inches.

3. Flange Width: As indicated, and not less than 1-5/8 inches.

C. (STL STUD-2) Steel Studs for Interior Load-Bearing Wall: ASTM C 955, C-shaped stud, punched,
with stiffened flanges.

1. Minimum Base-Metal Thickness: 0.0538 inch.

2. Web Depth and Flange Width: As indicated on Structural Drawings.

D. (STL JOIST-1) Structural Steel Stud Joist: ASTM C 955, C-shaped stud, punched, with stiffened
flanges.

1. Grade: ST50H.

2. Minimum Base-Metal Thickness: 0.0538 inch.

3. Web Depth: As indicated, and not less than 6 inches.

4. Flange Width: As indicated, and not less than 1-5/8 inches.

E. (STL FURG-1) Hat-Shaped Furring Channels: ASTM C 955.

1. Minimum Base-Metal Thickness: 0.0428 inch.

2. Depth: As shown.

F. (STL FURG-2) Z-Shaped Furring: ASTM C 955.

1. Minimum Base-Metal Thickness: 0.0329 inch.

2. Depth: As shown.

G. Steel Track: ASTM C 955, U-shaped track, of web depths indicated, unpunched, with straight
flanges, complying with , and as follows.

1. Minimum Base-Metal Thickness: 0.0538 inch.

2. Web Depth: As indicated, and not less than 6 inches.

3. Flange Width: As indicated, and not less than 1-1/4 inches.

H. 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 and lateral loads, and as follows.

1. Minimum Uncoated-Steel Thickness: 0.0566 inch, unless otherwise indicated or necessary for
engineering.

2. Flange Width: Minimum of 2 inches vertical deflection of 1/2 inch. Provide greater width for
greater deflections or use double deflection track. Studs and track receiving anchors for other
system components such as window and louver attachments shall be of adequate strength and
gauge to support the loads of these attachments including prying, pullout, and twisting forces
caused by eccentric loading conditions
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I.  Framing Accessories: Fabricate steel-framing accessories from steel sheet, ASTM A 1003,
Structural Grade, Type H, metallic coated, of same grade and coating weight used for framing
members. 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, knee braces, and girts.
. Joist hangers and end closures.

10. Hole reinforcing plates.

11. Backer plates.

12. Backer strap at termination bar.

CoNO>O AWM=

2.3 ANCHORS, CLIPS, AND FASTENERS
Steel Shapes and Clips: ASTM A36, zinc coated by hot-dip process according to ASTM A123.

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed, headless, hooked, bolts
and carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according
to ASTM A153, Class C.

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to resist applied
loads as determined in accordance with ACI 318 Appendix D. Expansion anchors shall have a ICC-
ES report indicating compliance with the governing code.

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated from
corrosion-resistant materials, with allowable load capacities calculated according to ICC-ES AC70,
greater than or equal to the design load, as determined by testing per ASTM E 1190 conducted by
a qualified testing agency.

E. Mechanical Fasteners: Corrosion-resistant-coated, self-drilling, self-threading steel drill screws.

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

F. Welding Electrodes: Comply with AWS standards.

G. Vertical Deflection Clips (Drift Clips): Manufacturer’s standard bypass clips, capable of
accommodating upward and downward vertical displacement of primary structure through positive
mechanical attachment to stud web.

24 MISCELLANEOUS MATERIALS
Galvanizing Repair Paint: ASTM A780.

B. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout containing
selected silica sands, portland cement, shrinkage-compensating agents, and plasticizing and water-
reducing agents, complying with ASTM C1107, with fluid consistency and 30-minute working time.

C. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard
widths to match width of bottom track or rim track members.

2.5 SHEATHING AND ACCESSORIES

(GYP SHTG-2) Glass-Mat-Faced Sheathing: ASTM C1177, Type X, 5/8 inch thick, high-moisture
resistant board with water-resistant silicone or wax treated gypsum core and fiberglass reinforced
faces manufactured in accordance with ASTM C1177 specially designed for exterior substrate.

1. Manufacturers and Products:
a. Georgia-Pacific Gypsum: DensGlass Fireguard Sheathing.
b. Certainteed: GlasRoc Sheathing.
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c. USG: Securock Glass-Mat Sheathing.
d. National Gypsum: eXP Extended Exposure Sheathing.
e. Temple-Inland.

B. Silicone Emulsion Sealant for Glass-Mat Gypsum Sheathing: Product complying with ASTM C834,
compatible with sheathing tape and gypsum sheathing, recommended by sheathing and tape
manufacturers for use with glass-fiber sheathing tape and for covering exposed fasteners.

1. Product: Subject to compliance with requirements, provide "Elmer's Siliconized Acrylic Latex
Caulk" by Borden, Inc.

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

1. Products: Subject to compliance with requirements, provide one of the following:
a. Perma-Tite Tape--PGM 207A; PermaGlas-Mesh, Inc.
b. Quik-Tape; Quik-Tape, Inc.

D. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in
length recommended by sheathing manufacturer for thickness of sheathing to be attached, with
organic-polymer or other corrosion-protective coating having a salt-spray resistance of more than
800 hours according to ASTM B 117.

1. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with ASTM C 954.

2.6 FABRICATION

Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AlSI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.

2. Cut framing members by sawing or shearing; do not torch cut.

3. Fasten cold-formed 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 requirements and procedures for welding, appearance and quality
of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, with screw
penetrating joined members by 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 to prevent damage or permanent distortion.

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum
allowable tolerance 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 shall not exceed minimum fastening requirements of sheathing or
other finishing materials.

2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-square
tolerance of 1/8 inch.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine supporting substrates and abutting structural framing for compliance with requirements for
installation tolerances and other conditions affecting performance. Proceed with installation only
after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

Grout bearing surfaces uniform and level to ensure full contact of bearing flanges or track webs on
supporting concrete or masonry construction.

3.3 INSTALLATION, GENERAL

Cold-formed metal framing may be shop- or field-fabricated for installation, or it may be field
assembled.

B. Install cold-formed steel framing according to ASTM C1007 and to 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. 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.
a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality
of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners and install according to Shop Drawings, and complying with
requirements for spacing, edge distances, and screw penetration.

E. Install framing members in one-piece lengths, unless splice connections are indicated for track or
tension members.

F. Install temporary bracing and supports to secure framing and support loads comparable in intensity
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.

G. Do not bridge building expansion and control joints with cold-formed metal framing. Independently
frame both sides of joints.

H. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard
punched openings.

I. Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a maximum
allowable tolerance variation of 1/8 inch in 10 feet and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch from plan location.
Cumulative error shall not exceed minimum fastening requirements of sheathing or other
finishing materials.

3.4 FRAMING INSTALLATION

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 vertical deflection clips to structure and to studs, one per stud at each floor and roof
level.

3. Install continuous top and bottom tracks sized to match studs.

4. Align tracks accurately and securely anchor at corners and ends, and at spacings as follows:

5. Anchor Spacing: As shown on Shop Drawings.

B. Squarely seat studs against webs of top and bottom tracks. Fasten both flanges of studs to top and
bottom tracks. Space studs as follows:

1. Stud Spacing: As required to meeting loading requirements but not over 16 inches on center.
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C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped
surfaces and similar configurations.

D. Align studs vertically where wall-framing continuity is interrupted by floor framing. Where studs
cannot be aligned, continuously reinforce track to transfer loads.

E. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure
as indicated.

F. Install headers over wall openings wider than stud spacing. Locate headers above openings as
indicated. Fabricate headers of compound shapes indicated or required to transfer load to
supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates.

1. Frame wall openings with not less than a double stud at each jamb of frame as indicated on
Shop Drawings.

2. Install runner tracks and jack studs above and below wall openings. Anchor tracks to jamb
studs with clip angles or by welding, and space jack studs same as full-height wall studs.

G. Install supplementary framing, blocking, and bracing in stud framing indicated to support fixtures,
equipment, services, casework, heavy trim, furnishings, and similar work requiring attachment to
framing.

1. If type of supplementary support is not indicated, comply with stud manufacturer's written
recommendations and industry standards in each case, considering weight or load resulting
from item supported.

H. Install horizontal bridging in stud system, spaced apart at dimension indicated on Shop Drawings.
Fasten at each stud intersection.

1. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs
with a minimum of two screws into each flange of the clip angle.

I. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to reinforced
top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of bracing and
anchor to structure.

J. Install miscellaneous framing and connections, including supplementary framing, web stiffeners,
clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-
framing system.

3.5 JOIST INSTALLATION

Install perimeter joist track sized to match joists. Align and securely anchor or fasten track to
supporting structure at corners, ends, and spacings indicated on Shop Drawings.

B. 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 as indicated on Shop Drawings.

3. Joist Spacing: As shown.

C. Frame openings with built-up joist headers consisting of joist and joist track, or another combination
of connected joists if indicated.

D. 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, or as indicated.

1. Install web stiffeners to transfer axial loads of walls above.

E. Install bridging at intervals indicated on Shop Drawings. Fasten bridging at each joist intersection
as follows:

1. Bridging: Joist-track solid blocking of width and thickness indicated, secured to joist webs.

2. 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.
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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 assembily.

GYPSUM SHEATHING INSTALLATION

General: Install gypsum sheathing to comply with GA-253 and manufacturer's written instructions.

1. Coordinate sheathing installation with flashing and joint sealant installation so these materials
are installed in the sequence and manner that prevent exterior moisture from passing through
completed exterior wall assembly.

2. Do not bridge building expansion joints with sheathing; cut and space edges to match spacing
of structural support elements.

3. Cut boards at penetrations, edges, and other obstructions of the work; fit tightly against abutting
construction, except provide a 3/8 inch setback where non-load-bearing construction abuts
structural elements.

4. Apply fasteners so screw heads bear tightly against face of sheathing boards but do not cut into
facing.

Horizontal Installation: Install sheathing with V-grooved edge down and tongue edge up. Interlock
tongue with groove to bring long edges in contact with edges of adjacent boards without forcing.
Abut ends of boards over centers of studs, and stagger end joints of adjacent boards not less than
one stud spacing. Attach boards at perimeter and within field of board to each steel stud.

1. Space fasteners approximately 8 incheso.c. and set back a minimum of 3/8 inchfrom edges
and ends of boards.

Vertical Installation: Install 48 inch wide gypsum sheathing boards vertically with vertical edges
centered over flanges of steel studs. Abut ends and edges of each board with those of adjacent
boards. Screw-attach boards at perimeter and within field of board to each steel stud at

approximately 8 inches o.c. and set back a minimum of 3/8 inchfrom edges and ends of boards.

Seal or tape sheathing joints according to sheathing manufacturer's written instructions.

1. Apply elastomeric sealant to joints and fasteners and trowel flat. Apply sufficient amount of
sealant to completely cover joints and fasteners after troweling. Seal other penetrations and
openings.

2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and trowel
silicone emulsion sealant to embed entire face of tape in sealant. Apply sealant to exposed
fasteners with a trowel so fasteners are completely covered. Seal other penetrations and
openings.

FIELD QUALITY CONTROL

Testing and Inspection: Owner will engage qualified special inspectors in accordance with Section
014533.

1. Qualifications: The minimum category of special inspector required to perform services outlined
below are noted by qualifications in parentheses. The definitions of the categories of special
inspector are included in Section 014533.

Cold Formed Metal Framing Welds: Visually inspect 100% of welds for specified length, size and
continuity in accordance with AWS D1.3 for metal less than 1/8 inch in thickness, for work designed
as a structural element. (Technical 1)

Testing agency shall conduct and interpret tests and state in each report whether test specimens
comply with requirements, and specifically state any deviations therefrom.

Provide access for testing agency to places where cold formed metal framing work is being
fabricated or produced so that inspection and testing can be accomplished.

Testing agency may inspect cold formed metal framing before shipment; however, Owner’s
Representative reserves right at any time before final acceptance, to reject material not complying
with requirements.
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F. Correct deficiencies in work which inspections and test reports have indicated to be not in
compliance with requirements when directed in writing by Architect or Owner.

3.8 REPAIRS AND PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and installed
cold-formed steel framing with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

B. 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
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SECTION 054300
METAL SUPPORT ASSEMBLIES

PART 1 GENERAL

SUMMARY

Section Includes:

1. Slotted metal channel framing assemblies for support of equipment (MSA).
2. Support system engineering and fabrication.

Coordination:

1. Section 054000 - Cold-Formed Metal Framing:

ACTION SUBMITTALS
Product Data: For each system and component.

Shop Drawings:
1. Indicate plan layout, sections, typical elevations, anchoring methods.

Delegated Design Submittal and Shop Drawings: Where professional design services or
certifications by a qualified Professional Engineer are specifically required of the Contractor by the
Contract Documents, submit shop drawings submittal package with the delegated design submittal
requirements in accordance with Section 013300 - Submittal Procedures.

INFORMATIONAL SUBMITTALS

Calculations: Upon request from the Architect/Engineer only, Contractor shall submit calculations in
accordance with Section 013300 - Submittal Procedures.

QUALITY ASSURANCE

Manufacturer's Qualifications: Not less than 10 years' experience in the actual production of
specified products. Upon request, manufacturer shall submit proof of continuing quality assurance
program and shall demonstrate experience with projects of similar size and scope.

Manufacturer Quality Assurance Program: Upon request, manufacturer to submit mill test reports
for material furnished to assure that material meets specification criteria.

1. Specifications for Design of Cold Formed Steel Structural Members: AlSI.
2. Manual of Steel Construction: AISC.
3. Welding: AWS

PROJECT CONDITIONS

Field Measurements: Installer shall take field measurements to assure that support system can be
installed without interference with structural framing, mechanical systems, plumbing, lighting, fire
suppression systems or other obstructions.

Coordination: Coordinate with architectural reflected ceiling plan and mechanical and electrical
Drawings. Area directly above support shall be free and clear of obstructions to ensure the support
system does not interfere with or dislocate other items. Coordinate with other contractors as
required.

PART 2 PRODUCTS

21

STRUCTURAL DESIGN REQUIREMENTS

A. Contractor shall engage a qualified Professional Engineer to provide delegated design services in

accordance with Section 013300 - Submittal Procedures
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Structural Performance:

1. Design metal framing channels, connectors, and all accessories to support loads indicated in
the Construction Documents.
2. Design connectors to transfer loads from metal support assemblies to supporting members.

Design and construct system, including anchorage, to withstand forces imposed on support system
from equipment attachment.

Verify loading, deflection criteria and tolerance requirements of equipment or construction being
supported.

Verify bolting plate assembly requirements with equipment supplier.

PRODUCTS AND MANUFACTURERS

Source Limitations: Provide complete support system, including framing members, hangers, fittings
and hardware from single source from single manufacturer.

Products and Manufacturers: Provide Basis of Design or equivalent products as approved by
Architect by one of the following manufacturers:

Cooper B-Line, Inc., a Division of Eaton
Flex-Strut.

G-Strut by Gregory Industries.

Haydon Corporation.

Hilti USA.

Power-Strut.

Unistrut Corporation.

Wesanco, Inc..

N>R ON =

(MSA-1) Metal Support Assembly: Shop- or field-fabricated assembly consisting of continuous slot,
bolted metal framing channels and all associated fittings and hardware.

Locations/Applications Schedule:
1.

Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.

1. Basis of Design: P1000 by Unistrut Corporation.

2. Galvanized steel, ASTM A 653, structural steel, Grade 33, with G90 coating.

3. Material: Cold-rolled steel, ASTM A 1008, structural steel, Grade 33; hot-dip galvanized after
fabrication.

Fittings: Formed or stamped steel nuts, bolts, washers and other devices designed to fit into
channel slot and prevent slipping along channel.

1. Fitting Material: ASTM A575, A576, A635 or A36.

2. Bolt & Nut Material: Regular hexagon-head bolts, ASTM A307 Grade A; hex nuts ASTM A563;
and where indicated, flat washers.

3. Plain Washers: Round carbon steel, ASME B 18.22.1

4. Lock Washers: Helical, spring type, carbon steel, ASME B 18.21.1

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Finishes:

1. Concealed Framing Members: Electro-Deposition Acrylic Coating, ASTM B117 or Pre-
galvanized per ASTM A653 G90.
2. Concealed Fittings: Hot-dipped galvanized per ASTM A123 or A153.
3. Exposed Framing Members: Electro-Deposition Acrylic Coating, ASTM B117.
a. Color: White (or other) to match suspended acoustical ceiling grid system color.
4. Exposed Fittings: Finish to match exposed framing members.
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2.3 INSTALLATION ACCESSORIES

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

B. Power-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building materials
where used.

C. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened
portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.

D. Expansion Anchors: Anchor bolt and sleeve assembly (carbon-steel components zinc-plated to
comply with ASTM B633) with capability to sustain, without failure, a load equal to six times the
load imposed when installed in unit masonry and equal to four times the load imposed when
installed in concrete, as determined by testing per ASTM E488, conducted by a qualified
independent testing agency.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verification of Conditions: Examine areas and conditions under which Work is to be performed and
identify conditions detrimental to proper or timely completion.
1. Do not proceed until unsatisfactory conditions have been corrected.

B. Field Measurements: Take field measurements; report interferences with structural framing,
mechanical systems, or other obstructions to Architect/Engineer and general contractor.

3.2 INSTALLATION

Install equipment support system and accessories in accordance with reviewed Shop Drawings and
manufacturer's printed instructions.

B. Set system accurately in location, alignment and elevation, plumb, level, true and free of rack,
measured from established lines and levels. Tighten all connections to their recommended torque
values.

C. Provide anchorage devices and fasteners for securing equipment support systems to in-place
construction.

1. Attach to structure by means of imbedded concrete inserts, through bolts or by direct
attachment to structural framing.

3.3 INSTALLED WORK

Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.

w

Trim excess length of continuous-thread hanger and support rods to not less than 1-1/2 inches.

C. Protection: Protect installed work from damage and alteration for remainder of construction.

END OF SECTION
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SECTION 055000
METAL FABRICATIONS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Miscellaneous metal, except structural steel framing as specified in Section 051200 and de-
fined as structural steel in AISC "Code of Standard Practice":

a. Steel framing and supports for ceiling-hung toilet compartments, partitions, overhead doors
and grilles, countertops, mechanical and electrical equipment, and other applications where
framing and supports are not specified in other Sections.

b. Miscellaneous steel trim including steel angle corner guards, steel edgings, loading-dock
edge angles, and support for elevator door sills.

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

2. Metal Fabrications:

a. Ships’ ladder (MET FAB-1).

b. Straight Ladders (MET FAB-2) and (MET FAB-3).

c. Bollards (MET FAB-5).

d. Catwalk (MET FAB-14).

e. Lighting Support Rails (MET FAB-15).

f.  Shelf Angles.

3. Surface preparation and priming for finishes on ferrous metal, performed in shop:

a. Surface preparation;

b. Galvanizing;

c. Shop primer for paint;

d. Shop primer for high-performance coatings;

4. Engineering required to comply with specified performance requirements.
1.2 ACTION SUBMITTALS

A. Shop Drawings: Indicate dimensions, description of materials and finishes; include plans, eleva-
tions, sections, and details of metal stairs and ladders and their connections and reactions to build-
ing structure. Show anchorage and accessory items. Provide templates for anchors and bolts
specified for installation under other Sections, and installation procedures, including specific re-
quirements indicated.

1. Construction details, sizes of metal sections, thickness of metals, profiles, attachments, dimen-
sions and field joints, method of support from structure, and finishes.

2. Work to be built-in or provided by other Sections.

3. Welding: Indicate welded connections, both shop and field, using standard AWS welding sym-
bols. Indicate net weld lengths.

B. Delegated Design Submittal and Shop Drawings: Where professional design services or certifica-
tions by a qualified Professional Engineer are specifically required of the Contractor by the Contract
Documents, submit shop drawings submittal package with the delegated design submittal require-
ments in accordance with Section 013300 - Submittal Procedures.

C. Calculations: Upon request from the Architect/Engineer only, Contractor shall submit calculations in
accordance with Section 013300 - Submittal Procedures.

1.3 INFORMATIONAL SUBMITTALS
Qualification Data: For firms and persons specified in "Quality Assurance" Article to demonstrate
their capabilities and experience. Include lists of completed projects with project names and ad-
dresses, names and addresses of architects and owners, and other information specified.
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1.4 QUALITY ASSURANCE

Fabricator Qualifications: Firm experienced in producing metal stairs similar to those indicated for
this Project and with record of successful in-service performance, as well as sufficient production
capacity to product required units.

B. Installer Qualifications: Arrange for metal stairs specified in this Section to be fabricated and in-
stalled by same firm.

C. Welding: Qualify procedures and personnel according to AWS D1.1, “Structural Welding Code--
Steel,” and AWS D1.3, “Structural Welding Code-Sheet Steel.”

D. Mockup: Prior to commencing fabrication of final work, build mockup of (MET FAB-25) to demon-
strate constructability and execution of fabrication.

1.5 HANDLING AND STORAGE

A. Load, unload, handle and store work in manner that will not bend, deform or otherwise damage
metal. Store so metal and shop coats will not be subject to weather or moisture, store off ground
and provide covering for metal in storage.

1.6 COORDINATION

A. Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, temples, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Pro-
ject site in time for installation.

PART 2 PRODUCTS

21 STRUCTURAL PERFORMANCE REQUIREMENTS

A. Contractor shall engage a qualified Professional Engineer to provide delegated design services in
accordance with Section 013300 - Submittal Procedures

B. Structural Performance of Ships' Ladders: Provide metal stairs and ship’s ladders capable of with-
standing following structural loads without exceeding allowable design working stress of materials
involved, including anchors and connections. Apply each load to produce maximum stress in each
component of metal stairs.

1. Treads and Platforms of Metal Stairs: Capable of withstanding uniform live load of 100 Ib/sq ft
or concentrated load of 300 Ibs. on area of 4 sq. in., whichever produces greater stress.

2. Stair Framing: Capable of withstanding stresses resulting from loads specified above in addi-
tion to stresses resulting from railing system loads.

3. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch, whichever is
less.

C. Structural Performance of Straight Ladders: Provide side rails and rungs capable of withstanding
following structural loads without exceeding the allowable working stress of materials and connec-
tions.

1. Single concentrated live load of 250 Ibf applied at point that will cause the maximum stress in
the member being considered.
2. Distributed live load of 30 Ibf per foot applied along the height of the ladder.

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

2.2 MATERIALS AND ACCESSORIES

Materials, General:

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

1. Steel Pickets, Plates, Shapes and Bars: ASTM A36; square corners and edges.

2. Bars: Hot-rolled, carbon steel complying with ASTM A 29, Grade 1010; square corners and
edges.

3. Steel Tubing: ASTM A500 or ASTM A 513; square corners and edges.

4. Steel Pipe: ASTM AS53, Type S, Grade A, standard weight and extra-strong as required, galva-
nized and plain.

5. Galvanized Sheet Metal: ASTM A526 or A527, G-90 coating designation with both sides of
metal prime painted.

6. Galvanizing: ASTM A123, hot dip galvanizing, thickness Grade 55 unless otherwise indicated.

C. Welding Materials: Applicable AWS D1.1, type required for materials being welded.

D. Fasteners: Provide zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 25
for exterior use, and Class Fe/Zn 5 where built into exterior walls. Select fasteners for type, grade,
and class required

1. Bolts, Nuts and Washers: High strength steel hexagon-head bolts, ASTM A307, Grade A; with
hex nuts, ASTM A563; and, where indicated, flat washers.

2. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capabil-
ity to sustain, without failure, load equal to 6 times load imposed when installed in unit masonry
and equal to 4 times load imposed when installed in concrete, as determined by testing per
ASTM E488, conducted by qualified independent testing agency.

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

3. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise indi-
cated; galvanized ferrous castings, either ASTM A 47 malleable iron or ASTM A 27 cast steel.
Provide bolts, washers, and shims as needed, all hot-dip galvanized per ASTM F 2329

E. Concrete Materials and Properties: Comply with requirements in Section 033000 - Cast-in-Place
Concrete.

2.3 METAL FABRICATIONS AND ASSEMBLIES

(MET FAB-1) Ships Ladders: Fabricate steel ships ladders of open-type construction with channel
or plate stringers, pipe and tube railings, and bar grating treads, unless otherwise indicated. Pro-
vide brackets and fittings for installation.

1. Comply with ANSI A14.3, unless otherwise indicated.

2. Angle of Inclination: 60 degree angle from floor.

3. Treads 24 inches long and approximately 6 inches wide.
4. Handrails: 1-1/2 inch diameter pipe or tube.

5. Finish: Shop-applied primer.

B. (MET FAB-2) Interior Steel Ladder:

Comply with ANSI A14.3, unless otherwise indicated.

Height as indicated on Drawings.

Siderails: Continuous, 3/8 by 2-1/2 inch steel flat bars, with eased edges. Space siderails 16

inches apart, unless otherwise indicated.

Rungs: 3/4 inch diameter steel bars at 12 inches on center.

Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.

Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide gran-

ules set in epoxy-resin adhesive or by using a type of manufactured rung filled with aluminum-

oxide grout.

7. Support each ladder at top and bottom, and not more than 60 inches o.c. with welded or bolted
steel brackets.

8. Finish: Shop-applied primer.

C. (MET FAB-3) Exterior Steel Roof Ladder:

1. Comply with ANSI A14.3, unless otherwise indicated.
2. Height and profile as indicated on the Drawings.

wnh =
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3. Siderails: Continuous, 3/8 by 2-1/2-inch steel flat bars, with eased edges, and curved over the
top to provide support. Space siderails 16 inches apart, unless otherwise indicated.

4. Rungs: 3/4 inch diameter steel bars at 12 inches (305 mm) on center.

5. Fitrungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.

6. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide gran-
ules set in epoxy-resin adhesive or by using a type of manufactured rung filled with aluminum-
oxide grout.

7. Support each ladder at top and bottom, and not more than 60 inches o.c. with welded or bolted

steel brackets.

Galvanize exterior roof ladders, including brackets and fasteners.

Ladder Safety Cages: Provide safety cages for ladders over 20 feet, in accordance with OSHA

requirements.

a. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with
stainless-steel fasteners.

b. Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet o.c.
Provide secondary intermediate hoops spaced not more than 48 inches o.c. between pri-
mary hoops.

c. Fasten assembled safety cage to ladder rails and adjacent construction by welding or with
stainless-steel fasteners, unless otherwise indicated.

D. (MET FAB-5) Bollards Imbedded in Concrete: Hot-dipped galvanized steel pipe, 6 inch dia., 7 feet
long, concrete filled, crowned cap, prime paint finish only the exposed top 3'-6".

1. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches
above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and
brace bollards in position until concrete has cured.

2. Fill bollards solidly with concrete, mounding top surface to shed water.

3. Finish: Shop-prime for high-performance coating (HPC).

(MET FAB-14) Catwalk:

(MET FAB-15) Lighting Support Pipe Rail: ASTM A 53, Schedule 80, 1-1/2 inch i.d.; and stand-offs
fabricated from steel shapes, as shown.

1. Finish: Shop-prime for painted finish (PT).

©

G. Shelf Angles and Relief Angles: Fabricate shelf angles and relief angles from steel angles of sizes
indicated and for attachment to steel and concrete framing. Provide horizontally slotted holes to
receive 3/4-inch bolts, spaced not more than 6 inches from ends and 24 inches o.c., unless other-
wise indicated.

1. Provide mitered and welded units at corners.

2. Provide open joints in shelf angles at expansion and control joints. Make open joint approxi-
mately 2 inches larger than expansion or control joint.

3. For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

4. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete.

5. Finishes:
a. Exterior Walls, Concealed: Galvanized.
b. Exterior Walls, Exposed: Galvanized, high-performance coating (HPC).
c. Interior: Shop-applied primer and field-painted (PT).

2.4 FABRICATION, GENERAL

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

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

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

Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion re-
sistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

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

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

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

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and
similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring de-
vices to secure metal fabrications rigidly in place and to support indicated loads.

1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless other-
wise indicated.

Miscellaneous Framing and Supports: Fabricate from steel shapes, plates, and bars of welded con-
struction unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as nec-
essary to receive adjacent construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.

FINISHING

Comply with NAAMM'S "Metal Finishes Manual for Architectural and Metal Products" for recom-
mendations for applying and designating finishes.

1. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, tem-
porary protective covering before shipment.

Stainless Steel:

1. Finish designations prefixed by AISI shall conform with the system established by the American
Iron and Steel Institute for designating finishes for stainless steel sheet.
2. Bright, Directional Polish: AISI No. 4 finish.

Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed below:

1. Hot Dip Galvanizing for Shapes and Plates: ASTM A123, for galvanizing both fabricated and
unfabricated iron and steel products made of uncoated rolled, pressed, and forged shapes,
plates, bars, and strips 0.0299 inch thick and heavier.

2. Hot Dip Galvanizing for Bolts and Similar Threaded Fasteners: ASTM A153, for galvanizing
steel and iron hardware.

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

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum
requirements indicated below for SSPC surface-preparation specifications and environmental expo-
sure conditions of installed products:

1. Exterior (SSPC Zone 1B): SSPC SP 6/NACE No. 3, "Commercial Blast Cleaning."
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2. Interior (SSPC Zone 1A): SSPC SP 3, "Power Tool Cleaning."
3. Do not apply primer to galvanized surfaces.

Shop-Applied Primer and Field-Applied High-Performance Coating (HPC): Coordinate with Section
099600 - High-Performance Coatings.

Shop-Applied Primer and Field-Applied Paint (PT) or Epoxy Paint (PTE): Coordinate with Section
099000 - Painting.

PART 3 EXECUTION

EXAMINATION

Examine areas and conditions under which miscellaneous metal items are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected.

INSTALLATION

Provide setting drawings, diagrams, templates, instructions and directions for installation of anchor-
ages, such as concrete inserts, anchor bolts, and miscellaneous items having integral anchors,
which are to be embedded in concrete or masonry construction. Coordinate delivery of such items
to project site.

Provide anchorage devices and fasteners where necessary for securing miscellaneous metal items
to in-place construction; including threaded fasteners for concrete and masonry inserts, toggle
bolts, through-bolts, lag bolts, wood screws and other connectors as required.

Perform cutting, drilling and fitting required for installation of miscellaneous metal items. Set work
accurately in location, alignment and elevation, plumb, level, true and free of rack, measured from
established lines and levels. Provide temporary bracing or anchors in formwork for items which are
to be built into concrete, masonry or similar construction.

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

Comply with AWS Code for procedures of manual shielded metal-arc welding, appearance and
quality of welds made, and methods used in correcting welding work.

Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint,
and paint exposed areas with same material as used for shop painting. Apply by brush or spray to
provide minimum dry film thickness of 2 mils.

INSTALLATION OF METAL BAR GRATINGS

General: Install gratings to comply with recommendations of referenced metal bar grating stand-
ards that apply to grating types and bar sizes indicated, including installation clearances and stand-
ard anchoring details.

Attach removable units to supporting members with type and size of clips and fasteners indicated
or, if not indicated, as recommended by grating manufacturer for type of installation conditions
shown.

Attach nonremovable units to supporting members by welding where both materials are same; oth-
erwise, fasten by bolting as indicated above.

END OF SECTION
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SECTION 055005
MISCELLANEOUS METAL FABRICATIONS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

Steel framing and supports for ceiling-hung toilet compartments.

Steel framing and supports for operable partitions.

Steel framing and supports for countertops.

Steel framing and supports for mechanical and electrical equipment.

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

6. Shelf angles.

agrON=

7. Loose bearing and leveling plates.
8. Metal ladders.
B. Products furnished, but not installed, under this Section include the following:
1. Loose steel lintels.
2. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be cast into concrete

or built into unit masonry.
C. Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves,
wedge-type inserts and other items indicated to be cast into concrete.

2. Division 04 Section "Unit Masonry" for installing loose lintels, anchor bolts, and other items
indicated to be built into unit masonry.
3. Division 05 Section "Structural Steel Framing."
4., Division 05 Section "Metal Stairs."
5. Division 05 Section "Pipe and Tube Railings."
6. Division 05 Section "Decorative Metal Railings."
1.3 DEFINITIONS

A. Action Submittals: Mandatory submittals by the Sub-Contractor which require action on the part
of the General Contractor, Construction Manager and Design Professional.

1. General Contractor and Construction Manager: Review, Stamp and Forward to the Design
Professional.
2. Design Professional: Review, Stamp and Return to the General Contractor or Construction
Manager.
B. Informational Submittals: Mandatory submittals by the Sub-Contractor to the General Contractor,

Construction Manager and Design Professional which are not returned but kept by each for their
project record.
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1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance of Ladders: Provide ladders capable of withstanding the effects of loads
and stresses within limits and under conditions specified in ANSI A14.3.

1.5 ACTION SUBMITTALS

A. General: Submit each item in this Article according to the Conditions of the Contract and Division
01 Specification Sections.

B. Shop Drawings: Show fabrication and installation details for metal fabrications.

1. Include plans, elevations, sections, and details of metal fabrications and their connections.
Show anchorage and accessory items.
2. Provide templates for anchors and bolts specified for installation under other Sections.

1.6 INFORMATIONAL SUBMITTALS

A. General: Submit each item in this Article according to the Conditions of the Contract and Division
01 Specification Sections.

B. Product Data: For the following:

1. Paint products.
2. Grout.

C. Welding certificates.

1.7 QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."
2. AWS D1.3, "Structural Welding Code--Sheet Steel."

1.8 PROJECT CONDITIONS

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

1. Established Dimensions: Where field measurements cannot be made without delaying the
Work, establish dimensions and proceed with fabricating metal fabrications without field
measurements. Coordinate wall and other contiguous construction to ensure that actual
dimensions correspond to established dimensions.

2. Provide allowance for trimming and fitting at site.

1.9 COORDINATION

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

B. Coordinate installation of steel weld plates and angles for casting into concrete that are specified
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in this Section but required for work of another Section. Deliver such items to Project site in time
for installation.

PART 2 - PRODUCTS

21 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1. Products: Subject to compliance with requirements, provide one of the products specified.
2. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.2 METALS, GENERAL
A. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide materials
without seam marks, roller marks, rolled trade names, or blemishes.
2.3 FERROUS METALS
A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
B. Steel Tubing: ASTM A 500, cold-formed steel tubing.
C. Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is
indicated or required by structural loads.
D. Slotted Channel Framing: Cold-formed metal channels with continuous slot complying with
MFMA-3.
1. Size of Channels: 1-5/8
2. Depth of Channels: As required by field and framing conditions.
3 Material:  Galvanized steel complying with ASTM A 653/A 653M, commercial steel,
Type B, with G90 coating.
4. Nominal thickness: As required by field and framing conditions.
24 FASTENERS
A. General: Unless otherwise indicated, provide Type 304 or 316 stainless-steel fasteners for
exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5,
at exterior walls. Provide stainless-steel fasteners for fastening aluminum. Select fasteners for
type, grade, and class required.
B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts,
ASTM A 563; and, where indicated, flat washers.
C. Anchor Bolts: ASTM F 1554, Grade 36.
1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being
fastened is indicated to be galvanized.
D Lag Bolts: ASME B18.2.1.
E Wood Screws: Flat head, ASME B18.6.1.
F. Plain Washers: Round, ASME B18.22.1.
G Lock Washers: Helical, spring type, ASME B18.21.1.
H Undercut or Adhesive Anchors: Anchor bolt and sleeve assembly with capability to sustain,
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2.5

26

without failure, a load equal to six times the load imposed when installed in unit masonry and four
times the load imposed when installed in concrete, as determined by testing according to
ASTM E 488, conducted by a qualified independent testing agency.

1. Material for Anchors in Interior Locations: Carbon-steel components zinc-plated to comply
with ASTM B 633, Class Fe/Zn 5.
2. Material for Anchors in Exterior Locations: Alloy Group 1 or 2 stainless-steel bolts

complying with ASTM F 593 and nuts complying with ASTM F 594.
MISCELLANEOUS MATERIALS

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

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79.
1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, complying
with SSPC-Paint 20.

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

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

FABRICATION, GENERAL

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

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

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

Form exposed work true to line and level with accurate angles and surfaces and straight edges.
Weld corners and seams continuously to comply with the following:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

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

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

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

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring
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devices to secure metal fabrications rigidly in place and to support indicated loads.

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

27 MISCELLANEOUS FRAMING AND SUPPORTS

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

B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction retained by framing and supports. Cut, drill, and tap units to receive hardware,
hangers, and similar items.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts if units are installed after concrete is placed.
C. Fabricate supports for ceiling-hung toilet compartments from continuous steel beams or channels

of sizes indicated with attached bearing plates, anchors, and braces as indicated.

D. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with
attached bearing plates, anchors, and braces as indicated. Drill bottom flanges of beams to
receive partition track hanger rods; locate holes where indicated on operable partition Shop
Drawings.

E. Galvanize miscellaneous framing and supports where exposed to the elements such at the
Building Exterior as well as interior locations which are humid or corrosive.

2.8 LOOSE STEEL LINTELS

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

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span
but not less than 8 inches, unless otherwise indicated.
C. Galvanize loose steel lintels located in exterior walls.
29 SHELF ANGLES
A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing.

Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 inches from
ends and 24 inches o.c., unless otherwise indicated.

1. Provide mitered and welded units at corners.
2. Provide open joints in shelf angles at expansion and control joints. Make open joint
approximately 2 inches larger than expansion or control joint.
B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

C. Galvanize shelf angles located in exterior walls.

D. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete.
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2.10 LOOSE BEARING AND LEVELING PLATES

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

B. Galvanize plates after fabrication.

2.11 METAL LADDERS

A. General:

Comply with ANSI A14.3, unless otherwise indicated.

For elevator pit ladders, comply with ASME A17.1.

Space siderails 18 inches apart, unless otherwise indicated.

Support each ladder at top and bottom and not more than 60 inches o.c. with welded or
bolted brackets, made from same metal as ladder.

B. Steel Ladders:

pPLON~

1. Siderails: Continuous, 1/2-by-2-1/2-inch steel flat bars, with eased edges.

2. Rungs: 3/4-inch- diameter steel bars.

3. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.

4. Provide non-slip surfaces on top of each rung, either by coating rung with aluminum-oxide
granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with
aluminum-oxide grout.

5. Galvanize exterior ladders and interior ladders, where indicated, including brackets and

fasteners.
212 FINISHES, GENERAL

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

B. Finish metal fabrications after assembly.

213 STEEL AND IRON FINISHES

A. Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed
below:

1. ASTM A 123/A 123M, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum
requirements indicated below for SSPC surface preparation specifications and environmental
exposure conditions of installed metal fabrications:

1. Exteriors (SSPC Zone 1B): SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Interiors (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

C. Shop Priming: Apply shop primer to uncoated surfaces of metal fabrications, except those with
galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry,
unless otherwise indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1:
Shop, Field, and Maintenance Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
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PART 3 - EXECUTION

3.1

A

3.2

w

3.3

A

B.

INSTALLATION, GENERAL

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

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

Field Welding: Comply with the following requirements:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

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

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

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

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with grout,
concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

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

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

Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders
with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of
pipe columns.

1. Where grout space under bearing plates is indicated for girders supported on concrete or
masonry, install as specified in "Installing Bearing and Leveling Plates" Article.

Install pipe columns on concrete footings with grouted baseplates. Position and grout column
baseplates as specified in "Installing Bearing and Leveling Plates" Article.

1. Grout baseplates of columns supporting steel girders after girders are installed and leveled.

INSTALLING BEARING AND LEVELING PLATES

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

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have

Wayne State University | Gateway Theater Complex Miscellaneous Metal Fabrications
WSU No.189-178578 | HAA No0.2016034.00 055005 - 7
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



3.4

been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with grout.

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

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

ADJUSTING AND CLEANING

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

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

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION
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SECTION 055100
METAL STAIRS

PART 1 GENERAL

SUMMARY

Section Includes:

1. Interior exit stair assemblies (MET STAIR-1).
2. Engineering required to comply with specified performance requirements.

ACTION SUBMITTALS

Shop Drawings: Indicate dimensions, description of materials and finishes; include plans, eleva-
tions, sections, and details of metal stairs and ladders and their connections and reactions to build-
ing structure. Show anchorage and accessory items. Provide templates for anchors and bolts
specified for installation under other Sections, and installation procedures, including specific re-
quirements indicated.

1. Construction details, sizes of metal sections, thickness of metals, profiles, attachments, dimen-
sions and field joints, method of support from structure, and finishes.

2. Work to be built-in or provided by other Sections.

3. Welding: Indicate welded connections, both shop and field, using standard AWS welding sym-
bols. Indicate net weld lengths.

4. Delegated Design Submittal and Shop Drawings: Where professional design services or certifi-
cations by a qualified Professional Engineer are specifically required of the Contractor by the
Contract Documents, submit shop drawings submittal package with the delegated design sub-
mittal requirements in accordance with Section 013300 - Submittal Procedures.

Calculations: Upon request from the Architect/Engineer only, Contractor shall submit calculations in
accordance with Section 013300 - Submittal Procedures.

INFORMATIONAL SUBMITTALS

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

QUALITY ASSURANCE

Fabricator Qualifications: Firm experienced in producing metal stairs similar to those indicated for
this Project and with record of successful in-service performance, as well as sufficient production
capacity to product required units.

Installer Qualifications: Arrange for metal stairs specified in this Section to be fabricated and in-
stalled by same firm.

Welding: Qualify procedures and personnel according to AWS D1.1, “Structural Welding Code--
Steel,” and AWS D1.3, “Structural Welding Code-Sheet Steel.”

COORDINATION

Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, temples, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Pro-
ject site in time for installation.
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PART 2 PRODUCTS

STRUCTURAL PERFORMANCE REQUIREMENTS

Contractor shall engage a qualified Professional Engineer to provide delegated design services in
accordance with Section 013300 - Submittal Procedures

Structural Performance of Stairs: Provide metal stairs and ship’s ladders capable of withstanding
following structural loads without exceeding allowable design working stress of materials involved,
including anchors and connections. Apply each load to produce maximum stress in each compo-
nent of metal stairs.

1. Treads and Platforms of Metal Stairs: Capable of withstanding uniform live load of 100 Ib/sq ft
or concentrated load of 300 Ibs. on area of 4 sq. in., whichever produces greater stress.

2. Stair Framing: Capable of withstanding stresses resulting from loads specified above in addi-
tion to stresses resulting from railing system loads.

3. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch, whichever is
less.

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

METAL STAIRS

(MET STAIR-1) Metal Stair Assemblies: Provide complete systems including stringers, framing,
stair treads, platforms, decks, landings, connections and other components necessary for the sup-
port and installation of fabricated assembilies.

1. NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for Fixed
Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," Commercial Class, unless more
stringent requirements are indicated.

2. Stringers: Fabricate stringers of steel plates and channels, as indicated. Provide closures for
exposed ends of channel stringers.

a. Weld stringers to headers; weld framing members to stringers and headers.

3. Subplatforms: Construct platforms of steel plate or channel framing members as indicated on
Drawings and as needed to comply with performance requirements.

4. Fabrication of Stairs and Landings:

a. Fabricate stairs with closed risers and treads of pan construction.

b. Form treads and risers from sheet stock.

c. Properly secure tread pans to stringers with clip angles welded in place.

d. Form stringers of rolled steel channels or steel plate sections, as required to meet perfor-
mance requirements. Weld fascia plates of minimum 14 gage thick sheet stock across
channel toes, where applicable.

e. Form landings of sheet stock. Reinforce underside of landings with angles, tees as re-
quired.

f. Fabricate stairs, landings and component connections to support live loads of minimum
100 Ib./sq.ft. with deflection of stairs and landings not exceeding 1/360 of span when un-
derside is to be finished with gypsum board and 1/240 of span when underside is not being
finished.

2.3 MATERIALS

A. Materials, General:

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

2. Recycled Content of Ferrous Metals: Provide products with average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is
not less than 25 percent.

B. Steel
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1. Rolled-Steel Floor Plate: ASTM A 786 rolled from plate complying with ASTM A 36 or
ASTM A 283, Grade C or D.

2. Sections, Plates, Sheet and Bars: Structural quality steel; ASTM A36 and ASTM A440 where
high strength steel is required.

3. Steel Plates, Shapes and Bars: ASTM A36.

4. Steel Tubing: ASTM A501 or ASTM A500.

5. Steel Pipe: ASTM A53, Type S, Grade A, standard weight and extra-strong as required, galva-
nized and plain.

6. Galvanized Sheet Metal: ASTM A526 or A527, G-90 coating designation with both sides of
metal prime painted.

7. Galvanizing: ASTM A123, hot dip galvanizing, thickness Grade 55 unless otherwise indicated.

C. Welding Materials: Applicable AWS D1.1, type required for materials being welded.

D. Fasteners: Provide zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 25
for exterior use, and Class Fe/Zn 5 where built into exterior walls. Select fasteners for type, grade,
and class required

1. Bolts, Nuts and Washers: High strength steel hexagon-head bolts, ASTM A307, Grade A; with
hex nuts, ASTM A563; and, where indicated, flat washers.

2. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capabil-
ity to sustain, without failure, load equal to 6 times load imposed when installed in unit masonry
and equal to 4 times load imposed when installed in concrete, as determined by testing per
ASTM E488, conducted by qualified independent testing agency.

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

3. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise indi-
cated; galvanized ferrous castings, either ASTM A 47 malleable iron or ASTM A 27 cast steel.
Provide bolts, washers, and shims as needed, all hot-dip galvanized per ASTM F 2329

E. Concrete Materials and Properties: Comply with requirements in Section 033000 - Cast-in-Place
Concrete for normal-weight, ready-mixed concrete with minimum 28-day compressive strength of
3000 psi, unless higher strengths are indicated.

2.4 FABRICATION, GENERAL

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

B. 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.

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

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

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion re-
sistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

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

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

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude wa-
ter. Provide weep holes where water may accumulate.
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Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and
similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring de-
vices to secure metal fabrications rigidly in place and to support indicated loads.

1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless other-
wise indicated.

Miscellaneous Framing and Supports: Fabricate from steel shapes, plates, and bars of welded con-
struction unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as nec-
essary to receive adjacent construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.

FINISHING

Comply with NAAMM'S "Metal Finishes Manual for Architectural and Metal Products" for recom-
mendations for applying and designating finishes.

1. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, tem-
porary protective covering before shipment.

Stainless Steel:

1. Finish designations prefixed by AlSI shall conform with the system established by the American
Iron and Steel Institute for designating finishes for stainless steel sheet.
2. Bright, Directional Polish: AlSI No. 4 finish.

Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed below:

1. Hot Dip Galvanizing for Shapes and Plates: ASTM A123, for galvanizing both fabricated and
unfabricated iron and steel products made of uncoated rolled, pressed, and forged shapes,
plates, bars, and strips 0.0299 inch thick and heavier.

2. Hot Dip Galvanizing for Bolts and Similar Threaded Fasteners: ASTM A153, for galvanizing
steel and iron hardware.

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

4. Atrailings to be hot-dipped galvanized after fabrication: Fill vent and drain holes that will be ex-
posed in finished Work, unless indicated to remain as weep holes, by plugging with zinc solder
and filing off smooth.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum
requirements indicated below for SSPC surface-preparation specifications and environmental expo-
sure conditions of installed products:

1. Exterior (SSPC Zone 1B): SSPC SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Interior (SSPC Zone 1A): SSPC SP 3, "Power Tool Cleaning."
3. Do not apply primer to galvanized surfaces.

Shop-Applied Primer and Field-Applied Paint (PT) or Epoxy Paint (PTE): Coordinate with Section
099000 - Painting.

PART 3 EXECUTION

31

EXAMINATION

A. Examine areas and conditions under which miscellaneous metal items are to be installed. Do not

proceed with work until unsatisfactory conditions have been corrected.
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INSTALLATION

Provide setting drawings, diagrams, templates, instructions and directions for installation of anchor-
ages, such as concrete inserts, anchor bolts, and miscellaneous items having integral anchors,
which are to be embedded in concrete or masonry construction. Coordinate delivery of such items
to project site.

Provide anchorage devices and fasteners where necessary for securing miscellaneous metal items
to in-place construction; including threaded fasteners for concrete and masonry inserts, toggle
bolts, through-bolts, lag bolts, wood screws and other connectors as required.

Perform cutting, drilling and fitting required for installation of miscellaneous metal items. Set work
accurately in location, alignment and elevation, plumb, level, true and free of rack, measured from
established lines and levels. Provide temporary bracing or anchors in formwork for items which are
to be built into concrete, masonry or similar construction.

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

Comply with AWS Code for procedures of manual shielded metal-arc welding, appearance and
quality of welds made, and methods used in correcting welding work.

Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint,
and paint exposed areas with same material as used for shop painting. Apply by brush or spray to
provide minimum dry film thickness of 2 mils.

INSTALLING METAL PAN STAIRS

Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for
securing metal stairs to in-place construction. Include threaded fasteners for concrete and masonry
inserts, through-bolts, lag bolts, and other connectors.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
stairs. Set units accurately in location, alignment, and elevation, measured from established lines
and levels and free of rack.

Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete un-
less otherwise indicated.

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

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

Field Welding: Comply with requirements for welding in "Fabrication, General" Article.

Place and finish concrete fill for treads and platforms to comply with Section 033000 "Cast-in-Place
Concrete."

1. Install abrasive nosings with anchors fully embedded in concrete. Center nosings on tread
width.

Install precast concrete treads with adhesive supplied by manufacturer.

END OF SECTION
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SECTION 055200
METAL RAILINGS

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes: Guard rails and handrails for exit stair assemblies (MET RAIL).

1.2 COORDINATION

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

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

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

Product Data: For the following:

1. Manufacturer's product lines of mechanically connected railings.
2. Railing brackets.
3. Grout, anchoring cement, and paint products.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
C. Delegated-Design Submittal: For railings, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.
1.4 INFORMATIONAL SUBMITTALS
Welding certificates.
B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers certify-
ing that shop primers are compatible with topcoats.
1.5 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code - Steel."
1.6 DELIVERY, STORAGE, AND HANDLING

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

1.7 FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with metal
fabrications by field measurements before fabrication.
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PART 2 PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Structural Performance of Handrails and Railings: Provide handrails and railings capable of with-
standing following structural loads without exceeding allowable design working stress of materials
for handrails, railings, anchors, and connections:

1. Top Rail of Guards: Capable of withstanding following loads applied as indicated:
a. Concentrated load of 200 Ibf applied at any point and in any direction.
b. Linear load of 50 plf applied in any direction, not concurrent with above load.
2. Handrails Not Serving as Top Rails: Capable of withstanding following loads applied as indi-
cated:
a. Concentrated load of 200 Ibf applied at any point and in any direction.
b. Linear load of 50 plf applied in any direction, not concurrent with above load.

2.2 STEEL HANDRAILS

Configurations: As indicated on Drawings and as follows:

MET RAIL-1: Exit stair handrail, steel pipe, PT-11 finish
MET RAIL-2: Exit stair guardrail, steel tube, PT-11 finish
MET RAIL-3: Wall-mounted steel pipe handrail, PT-11 finish
MET RAIL-6: Under-stair barrier rail; steel bar, PT-11 finish
MET RAIL-7: Gate, self-closing, steel bar, PT-11 finish

gD =

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

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

Tubing: ASTM A 500 (cold formed) or ASTM A 513.

E. Pipe: ASTM A 53, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another
grade and weight are required by structural loads.
1. Provide galvanized finish for exterior installations and where indicated.

F. Plates, Shapes, and Bars: ASTM A 36.
G. Cast Iron: Either gray iron, ASTM A 48, or malleable iron, ASTM A 47, unless otherwise indicated.

2.3 AUXILLIARY MATERIALS

Fasteners for Ungalvanized-Steel Railings: Plated steel fasteners complying with ASTM B 633 or
ASTM F 1941, Class Fe/Zn 5 for zinc coating.

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class
required to produce connections suitable for anchoring railings to other types of construction indi-
cated and capable of withstanding design loads.

C. Post-Installed Anchors: Capable of sustaining, without failure, a load equal to 6 times the load im-
posed when installed in unit masonry and 4 times the load imposed when installed in concrete, as
determined by testing according to ASTM E 488/E 488M, conducted by a qualified independent
testing agency.

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

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

E. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by manufacturer
for interior and exterior applications.
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F. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion ce-
ment formulation for mixing with water at Project site to create pourable anchoring, patching, and
grouting compound.

2.4 FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions, member
sizes and spacing, details, finish, and anchorage but not less than that required to support struc-
tural loads.

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. Disas-
semble units only as necessary for shipping and handling limitations. Clearly mark units for reas-
sembly and coordinated installation. Use connections that maintain structural value of joined
pieces.

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

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

E. Fabricate connections that are exposed to weather in a manner that excludes water. Provide weep
holes where water may accumulate.

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

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

1. Use materials and methods that minimize distortion and develop strength and corrosion re-
sistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove flux immediately.

4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows
after finishing and welded surface matches contours of adjoining surfaces.

I.  Form Changes in Direction as Follows: As detailed.
J. Close exposed ends of railing members with prefabricated end fittings.

K. 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.

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

M. 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 an-
chorage devices with supporting structure.

2.5 FINISHING

Comply with NAAMM'S "Metal Finishes Manual for Architectural and Metal Products" for recom-
mendations for applying and designating finishes.

1. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, tem-
porary protective covering before shipment.

B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum
requirements indicated below for SSPC surface-preparation specifications and environmental expo-
sure conditions of installed products:

1. Exterior (SSPC Zone 1B): SSPC SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Interior (SSPC Zone 1A): SSPC SP 3, "Power Tool Cleaning."
3. Do not apply primer to galvanized surfaces.
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C.

Shop-Applied Primer and Field-Applied High-Performance Coating (HPC): Coordinate with Section
099600 - High-Performance Coatings.

PART 3 EXECUTION

EXAMINATION

Examine areas and conditions under which miscellaneous metal items are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected.

INSTALLATION

Provide setting drawings, diagrams, templates, instructions and directions for installation of anchor-
ages, such as concrete inserts, anchor bolts, and miscellaneous items having integral anchors,
which are to be embedded in concrete or masonry construction. Coordinate delivery of such items
to project site.

Provide anchorage devices and fasteners where necessary for securing miscellaneous metal items
to in-place construction; including threaded fasteners for concrete and masonry inserts, toggle
bolts, through-bolts, lag bolts, wood screws and other connectors as required.

Perform cutting, drilling and fitting required for installation of miscellaneous metal items. Set work
accurately in location, alignment and elevation, plumb, level, true and free of rack, measured from
established lines and levels. Provide temporary bracing or anchors in formwork for items which are
to be built into concrete, masonry or similar construction.

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

Comply with AWS Code for procedures of manual shielded metal-arc welding, appearance and
quality of welds made, and methods used in correcting welding work.

Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint,
and paint exposed areas with same material as used for shop painting. Apply by brush or spray to
provide minimum dry film thickness of 2 mils.

PROTECTION

Protect finishes of railings from damage during construction period with temporary protective cover-
ings approved by railing manufacturer. Remove protective coverings at time of Substantial Comple-
tion.

END OF SECTION
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SECTION 057000
ORNAMENTAL METAL

11  SUMMARY
A. Section Includes: (ORN MET)

1.2 COORDINATION

Coordinate installation of anchorages for ornamental metal.

1. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in
concrete or masonry.

2. Deliver such items to Project site in time for installation.

B. Coordinate work directly with other trades as necessary to insure proper fitting, joining to or
clearance of their work.

1. Furnish or exchange shop drawings and resolve required dimensions and details.
2. Ship work to others as necessary and pay cost of such shipping.

1.3 SUBMITTALS

Shop Drawings:

1. Indicate component details, materials, finishes, connecting, and joining methods, and
relationship to adjoining work.

2. Include plans, elevations, sections, and details of screen panels and accessories:

3. Show sign mounting heights, locations of supplementary supports to be provided by others,
and accessories. Provide graphic elements and layout for each sign.

B. Samples: Submit samples of each ORN MET material and finish.

1.4 QUALITY ASSURANCE

Fabricator and Installer Qualifications: Fabricators and Installers that are well-established and
experienced fabricator and installer, acceptable to Owner and Architect, employing skilled workers
to custom-fabricate and install Work similar to that required for this Project, whose Work meets or
exceeds quality requirements specified, and whose completed Work has a record of successful in-
service performance.

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

1. AWS D1.1, "Structural Welding Code - Steel."

2. AWS D1.2, "Structural Welding Code - Aluminum."

3. AWS D1.3, "Structural Welding Code - Sheet Steel."

4. AWS D1.6, "Structural Welding Code - Stainless Steel."

C. Mockups and Fabrication Samples: Build mockups to verify selections made under Sample
submittals to demonstrate aesthetic effects and to set quality standards for fabrication and
installation.

1. Fabricate and install mockup of assembly using materials indicated for the completed Work.

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

3. Demonstrate the proposed range of aesthetic effects and workmanship, installation and
finishes.

4. Obtain Architect's approval of mockups before starting work, fabrication, or construction.
a. Allow seven days for initial review and each re-review of each mockup.

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

D. Pre-Fabrication and Pre-Installation Conference: Prior to commence of fabrication, conduct a
conference to ensure understanding of Construction Documents, design intent, installation, and
coordination of Work by multiple subcontractors.
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1. Attendees: Contractor, Architect, installers, fabricators, and manufacturer's representatives
who are involved in or affected by the installation and its coordination or integration with other
materials and installations that have preceded or will follow.

2. Suggested Agenda ltems:

a. Contract Documents comprehension; design intent; alternates; related RFI's.

b. Fabricator's and Manufacturer's written recommendations; materials options; required
performance results.

c. Submittals; shop drawings; samples; mockups.

d. Delineation of responsibilities for deferred design, fabrication and installation; coordination
with other Work.

e. Installation procedures; possible conflicts; compatibility issues.

f. Delivery of materials and fabrications ready for installation; scheduling of deliveries; space
and access limitations; protection of adjacent Work.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store decorative metal in a well-ventilated area, away from uncured concrete and masonry, and
protected from weather, moisture, soiling, abrasion, extreme temperatures, and humidity.

B. Deliver and store cast-metal products in wooden crates surrounded by enough packing material to
ensure that products are not cracked or otherwise damaged.

1.6 FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
decorative metal by field measurements before fabrication and indicate measurements on Shop
Drawings.

1.7 WARRANTY

Warranty: Fabricator and installer agree to repair or replace components of ornamental metal
assemblies that do not comply with requirements or that fail in materials or installation quality within
specified warranty period.

1. Failures including but not limited to the following:
a. Deterioration resulting from U.V. and weather exposure,
b. Structural failures including rupturing, cracking, or puncturing.
c. Deterioration of materials beyond normal weathering.

2. Provide warranty covering panel fabrication defects and loss of specified physical and
performance properties, when panels are installed in accordance with manufacturer’s
requirements.

3. Provide warranty covering cost of panel removal and installation of replacement panels.

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

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees
to repair finish or replace metal panels that show evidence of deterioration of factory-applied
finishes within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Hunter units when tested according to ASTM D 2244,
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 10 years from date of Substantial Completion.

PART 1 PRODUCTS

21 GENERAL REQUIREMENTS

A. General: Provide ornamental metalwork composed of metals of forms and types which comply with
requirements of referenced standards and which are free from surface blemishes where exposed to
view in finished unit.

1. Exposed to view surfaces exhibiting pitting, seam marks, roller marks, [Joil canning,[] stains,
discolorations or other imperfections on finished units are not acceptable.
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Refer to Drawings for configurations.

C. Not Permitted: Vibration harmonics; noises caused by movement of components; vibration
transmitted to other building elements; loosening, weakening, or fracturing of attachments or
components of system.

1. Testing of the mock-up in a qualified acoustic testing laboratory may be conducted at the
Owner’s discretion.

D. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and
Facilities and ICC A117.1.

2.2 INTERIOR FABRICATIONS
(ORN MET-1) Fin-Tube Enclosure: Prefinished, aluminum plate, ASTM B 209; partially perforated
as shown; custom formed to shape as shown on Drawings; concealed attachment.
1. Aluminum Sheet: 0.125 inch thick, tension-leveled, smooth aluminum sheet, ASTM B 209.
2. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
a. Color: Black, as selected by Architect.
b. Anodize after perforation.
3. Perforation:
a. Pattern: Hole shape, size, and spacing as selected by Architect.
b. Extent of Pattern: Partial, as shown.
c. Minimum Open Area: 45 percent.

B. (ORN MET-3) Flush Formed Steel Panel with Blackened Finish: Custom-fabricated, flush formed
panels with return at walls & ceilings, as shown on Drawings; protective clear coating w/matte
sheen; adhered or concealed fastening.

1. Panel Configuration:
a. Profile: Flush
b. Depth: 1 inch, unless shown otherwise.
c. Sizes: As indicated on Drawings.

2. Steel Sheet: 22 ga. steel sheet, ASTM A 36.

3. Finish: Special blackened finish, matching Architect's sample, and clear protective coating.
a. Clear Coating: As recommended by fabricator to be compatible with blackened finish, for

the purpose of protecting finish from rubbing off when contacted.

4. Coordinate with Section 064000 - Architectural Woodwork for WD FAB-1 sliding pocket doors
with ORN MET-3 facing.

C. (ORN MET-4) Expanded Metal Ceiling Panels: Formed expanded [steel/aluminum] panels w/return,
1. _ "sheet thickness, _ "x__ " openings,

2. shop-applied painted finish TBD,
3. Backer:
a. fire-rated MDF backer
b. painted finish
D. (ORN MET-5) Wall Base: Metal angle,
1. 1/4" thick,
2. metal plate, 16 ga.
3. welds ground smooth
4. PT-11
2.3 EXTERIOR SCRIM ASSEMBLY WITH DIMENSION LETTERS
ORN MET-6: Stainless steel mesh, __ by GKD, gold colored finish TBD; anchored at top &
bottom to continuous concealed steel supports; two-part (front & back), laser-cut stainless steel
plate letters, concealed clipped to mesh

B. Dimension Letters: Two-piece (front and back) cut-out characters with uniform faces; square-cut,

smooth edges; precisely formed lines and profiles; and as follows:
1. Material: Sheet or plate stainless steel.
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Thickness: [0.125 inch] [0.25 inch] .

Integral Stainless-Steel Finish: [No. 4] [No. 8] [Match Architect's sample] [As selected by
Architect from full range of industry finishes].

Mounting: Concealed, stainless-steel clip through mesh.

Character Height: As indicated.

Typeface: To be determined.

Message: <insert building name>

C. ALTERNATE: Illluminated LED mesh by GKD

wn

No ok

2.4 ACCESSORIES

Fasteners: Provide concealed fasteners for interconnecting components and for attaching
decorative metal items to other work unless otherwise indicated.

1. Fasteners for Anchoring to Other Construction: Unless otherwise indicated, select fasteners of
type, grade, and class required to produce connections suitable for anchoring indicated items to
other types of construction indicated.

2. Provide flat-head machine screws for exposed fasteners unless otherwise indicated.

B. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having
jurisdiction, based on ICC-ES AC193 or ICC-ES AC308.

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

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 2 stainless-
steel bolts, ASTM F 593, and nuts, ASTM F 594.

C. Structural Anchors: For applications indicated to comply with certain design loads, provide anchors
with capability to sustain, without failure, a load equal to six times the load imposed when installed
in unit masonry and four times the load imposed when installed in concrete, as determined by
testing per ASTM E 488 conducted by a qualified independent testing agency.

1. Carbon-steel components zinc plated to comply with ASTM B 633 or ASTM F 1941,
Class Fe/Zn 5, unless otherwise indicated.
2. Stainless Steel Alloy Group 1 stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.

D. Sound-Deadening Materials:

1. Insulation: Unfaced, mineral-fiber blanket insulation complying with ASTM C 665, Type |, and
passing ASTM E 136 test.

2. Mastic: Cold-applied asphalt emulsion complying with ASTM D 1187.

3. Gaskets: As required to seal joints in decorative formed metal and to prevent vibration; as
recommended by fabricator.

E. Welding Electrodes and Filler Metal: Type and alloy of filler metal and electrodes as recommended
by producer of metal to be welded, complying with applicable AWS specifications, and as required
for color match, strength and compatibility in fabricated items.

F. Nongaseous grout complying with CE CRD C621. Provide grout specifically recommended by
manufacturer for interior and exterior applications of type specified in this section.

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

2.5 FABRICATION

General: Provide ornamental metalwork composed of metals of forms and types which comply with
requirements of referenced standards and which are free from surface blemishes where exposed to
view in finished unit.

1. Exposed to view surfaces exhibiting pitting, seam marks, roller marks, oil-canning, stains,
discolorations or other imperfections on finished units are not acceptable.
2. Refer to Drawings for configurations.

B. Assemble items in the shop to greatest extent possible to minimize field splicing and assembly.
Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for
reassembly and coordinated installation. Use connections that maintain structural value of joined

pieces.
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1. Verify dimensions on site prior to shop fabrication.

Form ornamental metalwork to required shapes and sizes, with true curves, and angles. Provide
components in sizes and profiles indicated, but not less than required to comply with requirements
indicated for structural performance.

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

Form simple and compound curves in bars, pipe, tubing, and extruded shapes by bending
members in jigs to produce uniform curvature for each configuration required; maintain cross
section of member throughout entire bend without buckling, twisting, cracking, or otherwise
deforming exposed surfaces.

Increase metal thickness or reinforce with concealed stiffeners, backing materials, or both, as
needed to provide surface flatness equivalent to stretcher-leveled standard of flathness and
sufficient strength for indicated use.

1. Support joints with concealed stiffeners as needed to hold exposed faces of adjoining sheets in
flush alignment.

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

Mill joints to a tight, hairline fit. Cope or miter corner joints. Fabricate connections that will be
exposed to weather in a manner to exclude water.

Provide weep holes where water may accumulate. Locate weep holes in inconspicuous locations.

Provide necessary rebates, lugs, and brackets to assemble units and to attach to other work. Cut,
reinforce, drill, and tap as needed to receive finish hardware, screws, and similar items unless
otherwise indicated.

Nonwelded Connections: Fabricate railing systems and handrails for interconnection of members
by means of concealed mechanical fasteners and fittings unless otherwise indicated.

1. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

Welded Connections: Comply with AWS for recommended practices in shop welding. Provide
welds behind finished surfaces without distortion or discoloration of exposed side. Clean exposed
welded joints of welding flux, and dress on exposed and contact surfaces.

1. Weld corners and seams continuously and in accordance with recommendations of AWS.
2. Grind exposed welds smooth and flush, to match and blend with adjoining surface.
3. Discoloration of finished surfaces is not acceptable.

Dissimilar Surfaces:

1. Bituminous Paint: Coat metals in contact with concrete, masonry, or other dissimilar surfaces
with bituminous paint.
2. Primer: Prime metals in contact with dissimilar metals with primer.

Finish exposed surfaces to smooth, sharp, well-defined lines and arises.

Form panel miters and copes to be tight fitting, square and in true alignment. Close exposed
corners and seams by forming procedures or by welding, brazing or soldering and grinding smooth
and flush on exposed surfaces. For exposed metal finishes, use filler metals that will blend and
match sheet metal being joined. Comply with recommendations of AWS and NAAMM for welding,
brazing and soldering.

Consider clearances with adjacent materials and provide correct procedures for erection. Provide
supports, anchoring devices, anchor bolts, screws, clips, seals and gaskets, and other accessories.
FINISHING

Comply with NAAMM'S "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes. Protect mechanical finishes on exposed
surfaces from damage by applying a strippable, temporary protective covering before shipment.
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B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum
requirements indicated below for SSPC surface-preparation specifications and environmental
exposure conditions of installed products:

1. Interior (SSPC Zone 1A): SSPC SP 3, "Power Tool Cleaning."

C. Shop-Applied Primer and Field-Applied High-Performance Coating (HPC): Coordinate with Section
099600 - High-Performance Coatings.

D. Shop-Applied Primer and Field-Applied Paint (PT) or Epoxy Paint (PTE): Coordinate with Section
099000 - Painting.

PART 2 EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements
for installation tolerances and other conditions affecting performance of decorative formed metal.

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

3.2 PREPARATION

Coordinate setting drawings, diagrams, templates, instructions and directions for installation of
items having integral anchors which are to be embedded in concrete or masonry construction.
Coordinate delivery of such items to project site.

3.3 INSTALLATION

Provide anchorage devices and fasteners where needed to secure decorative metal to in-place
construction.

B. Perform cutting, drilling, and fitting required to install decorative metal. Set products accurately in
location, alignment, and elevation, measured from established lines and levels. Provide temporary
bracing or anchors in formwork for items to be built into concrete, masonry, or similar construction.

C. Fit exposed connections accurately together to form tight, hairline joints or, where indicated,
uniform reveals and spaces for sealants and joint fillers. Where cutting, welding, and grinding are
required for proper shop fitting and jointing of decorative metal, restore finishes to eliminate
evidence of such corrective work.

D. Do not cut or abrade finishes that cannot be completely restored in the field. Return items with such
finishes to the shop for required alterations, followed by complete refinishing, or provide new units
as required.

Install concealed gaskets, joint fillers, insulation, and flashings as work progresses.

F. Restore protective coverings that have been damaged during shipment or installation. Remove
protective coverings only when there is no possibility of damage from other work yet to be
performed at same location.

1. Retain protective coverings intact; remove coverings simultaneously from similarly finished
items to preclude nonuniform oxidation and discoloration.

G. Field Welding: Comply with applicable AWS specification for procedures of manual shielded metal
arc welding and requirements for welding and for finishing welded connections in "Fabrication,
General" Article. Weld connections that are not to be left as exposed joints but cannot be shop
welded because of shipping size limitations.

H. Field Brazing: Comply with requirements for brazing and for finishing brazed connections in
"Fabrication, General" Article. Braze connections that are not to be left as exposed joints but cannot
be shop brazed because of shipping size limitations.

I.  Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and
other materials from direct contact with incompatible materials.
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1. 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.
3.4 INSTALLED WORK

Final Cleaning of Bronze: Apply second coat of microcrystalline wax at time of Substantial
Completion.

B. Final Cleaning, Waxing, Polishing of Bronze: Wax and polish to high-gloss sheen.

C. Protect finishes of ornamental metalwork form damage during construction period by use of
temporary protective coverings approved by ornamental metalwork fabricator. Remove protective
covering at time of Substantial Completion.

D. Restore finishes damaged during installation and construction period so that no evidence remains
of correction work. Return items which cannot be refinished in the field to the shop; make required
alterations and refinish entire unit, or provide new units as required.

END OF SECTION

Wayne State University | Gateway Theater Complex Ornamental Metal
WSU No.189-178578 | HAA No0.2016034.00 057000 - 7
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION






SECTION 057200
ORNAMENTAL RAILINGS

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes:

1. Custom ornamental handrail and guardrail assemblies (ORN RAIL).
2. Engineering required to comply with specified performance requirements.

1.2 ACTION SUBMITTALS

A. Product Data: Submit product data for each product used in ornamental metalwork, including
finishing materials and methods.

B. Shop Drawings:

1. Indicate design criteria and applied loads for which the ornamental stair systems have been
designed.

2. Clearly indicate magnitude and location of all forces transferred to the primary building structure
by cold-formed metal framing system. Loads shall be provided as unfactored values
determined in accordance with ASCE 7-10.

3. Indicate fabrication and installation of ornamental metalwork, including plans, elevations and
details of components and attachments to other units of work. Indicate materials, profiles of
each ornamental metalwork member and fitting, joinery, finishes, fasteners, anchorages and
accessory items.

4. Include setting drawings, templates and directions for location and installation of items and
anchor bolts and other anchorage devices to be installed as unit of work of other sections.

5. Shop drawings shall be signed and sealed by the qualified Professional Engineer responsible
for their preparation.

6. Deferred-Design Submittal: Submit shop drawings to Authority Having Jurisdiction for approval
prior to commencing with this work on-site.

C. Fabrication Samples: Assembled Samples of railing systems, made from full-size components,
including top rail, post, handrail, and infill. Samples need not be full height. Prepare samples of
metal of same alloy and gauge to be used for Work. Fabrication shall include the following
components:

1. All vertical and horizontal rails.
2. Welded and brazed connections.
3. Fittings and brackets.

4. Infill panels.

5. Informational Submittals

D. Installer's Certificate: Signed by manufacture certifying the welders comply with requirements
specified under Quality Assurance article.

E. Calculations: Signed engineering calculations prepared by the qualified Professional Engineer shall
be submitted upon written request from the Architect/Engineer. Calculations shall indicate structural
integrity of members, anchors, fasteners and connections to building structure, in accordance with
specified criteria.

1. Engineering Responsibility: Calculations shall be reviewed for stated design assumptions,
general compliance to specified requirements, and forces imposed on structure. The accuracy
of the design calculations shall be the sole responsibility of the Contractor’s Professional
Engineer.

2. Submitted calculations that have not been requested by the Architect/Engineer shall be
returned without review.
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1.3 QUALITY ASSURANCE

Fabricator Qualifications: Firm experienced in successfully producing ornamental metalwork similar
to that indicated for this Project, with sufficient production capacity to produce required units without
causing delay in Work.

B. Installer Qualifications: Arrange for installation of ornamental metalwork specified in this section by
same firm that fabricated unit.

C. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in
the State of Minnesota and who is experienced in providing engineering services of the kind
indicated. Engineering services are defined as those performed for installations of ornamental
metal railings that are similar to those indicated for this Project in material, design, and extent

D. Qualify welding processes and welding operators in accordance with the following:

1. AWS D1.1 Structural Welding Code - Steel.

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

3. Certify that each welder employed in unit of work of this section has satisfactorily passed AWS
qualification tests for welding processes involved and, if pertinent, has undergone
recertification.

4. Testing for recertification is Contractor’s responsibility.

E. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for fabrication and installation.

1. Build full-height mockups, not less than 24 inches long; consisting of two posts, top rail, infill
panels and anchorage components; for each of the following ORN RAIL configurations:

ORN RAIL-3.

ORN RAIL-4.

ORN RAIL-5.

ORN RAIL-6.

ORN RAIL-7.

ORN RAIL-8.

2. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

~0oooTw

1.4 PROJECT 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.

1.5 COORDINATION

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

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

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

PART 2 PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design railings, including comprehensive engineering analysis by a qualified
professional engineer, using performance requirements and design criteria indicated.
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1. Structural Performance of Handrails and Railings: Provide handrails and railings capable of
withstanding the following structural loads without exceeding allowable design working stress of
materials for railings, anchors, and connections:

2. Top Rail of Guards:

a. Concentrated load of 200 Ibf applied at any point and in any direction.
b. Linear load of 50 plf applied in any direction, not concurrent with above load.

3. Handrails Not Serving as Top Rails:

a. Concentrated load of 200 Ibf applied at any point and in any direction.
b. Linear load of 50 plf applied in any direction, not concurrent with above load.

4. Railing at Audio Porch (ORN RAIL-__):

a. Capable of withstanding dead load of countertop, support brackets and audio equipment,
plus concentrated rail loads specified above.

b. Capable of withstanding dead load of countertop, support brackets and audio equipment,
plus a concentrated person load of 250 Ibf applied downward at any point on countertop;
not concurrent with other concentrated rail loads specified above.

B. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and
other materials from direct contact with incompatible materials.
2.2 ORNAMENTAL RAILINGS

Dimensions and Configurations: As shown on Drawings and as described below.

B. (ORN RAIL-3) Wood Handrails: Solid hardwood (WD-1) handrail, 1-1/2 inch outside diameter, on
continuous steel bar spline; attached with brackets.

1. Wood Type and Finish: Hardwood (WD-1) as specified in Section 064000 - Architectural
Woodwork.

2. Mounting Brackets: Solid steel rod, 3/8-inch diameter; welded, ground smooth. Welded
attachment to posts.

C. ORN RAIL-4: Handrail, wall-mounted, steel bar, PT-__ finish
ORN RAIL-6: Handrail, floor-mounted (sleeve), steel bar posts & [pipe] top rail, PT-__ finish
E. ORN RAIL-7: Removable pit guardrail, floor-mounted, concealed steel framing, interlocks, WD
FAB-3 cladding, solid WD-2 cap
F. ORN RAIL-8: Removabile lift guardrail, floor-mounted to stage lift platform, steel bar, PT-__ finish
2.3 MATERIALS

Materials, General:

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

2. Recycled Content of Ferrous Metals: Provide products with average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is
not less than 25 percent.

B. Steel:

1. Steel Pickets, Plates, Shapes and Bars: ASTM A36; square corners and edges.

2. Bars: Hot-rolled, carbon steel complying with ASTM A 29, Grade 1010; square corners and
edges.

3. Steel Tubing: ASTM A500 or ASTM A 513; square corners and edges.

4, Steel Pipe: ASTM A53, Type S, Grade A, standard weight and extra-strong as required,
galvanized and plain.

5. Perforated Metal Plate: Cold-rolled steel sheet, ASTM A 1008, or hot-rolled steel sheet,
ASTM A 1011, commercial steel Type B.

a. Thickness:

b. Perforations: 1/4-inch holes 3/8 inch o.c. in staggered rows.
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C. Aluminum Channel for Glass Guardrails: Provide alloy and temper recommended by aluminum

producer and finisher for type of use and finish indicated, and with strength and durability properties
for each aluminum form required not less than that of alloy and temper designated below.

1. Extruded Bars and Shapes, ASTM B 221, Alloy 6063-T5/T52.
Hardwood for Railings: (WD-1) as specified in Section 064000 - Architectural Woodwork.

ACCESSORIES

Fasteners and Anchors: Select fasteners of type, grade, and class required to produce
connections suitable for anchoring railings to other types of construction indicated and capable of
withstanding design loads.

1. Stainless-Steel Components: Type 304 stainless-steel fasteners.

2. Uncoated Steel Components: Plated-steel fasteners complying with ASTM B 633, Class Fe/Zn
25 for electrodeposited zinc coating where concealed; Type 304 stainless-steel fasteners
where exposed.

3. Galvanized-Steel Components: Plated-steel fasteners complying with ASTM B 633,

Class Fe/Zn 25 for electrodeposited zinc coating.

4. Dissimilar Metals: Provide Type 304 stainless-steel fasteners where indicated and where
dissimilar metals are connected. Where dissimilar metals are connected, provide neoprene
spacer or washer for isolation.

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

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

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. At exterior locations, provide formulation that is resistant to erosion from water
exposure without needing protection by a sealer or waterproof coating and that is recommended by
manufacturer for exterior use.

FINISHES

Shop-Applied Primer: Coordinate and comply with the following applicable specifications Sections
for primer materials, surface preparation and application:

1. Paint (PT) or Epoxy Paint (PTE): Section 099000 - Painting.
2. High-Performance Coating (HPC): Section 099600 - High-Performance Coatings.

Powder-Coat Finish: Prepare, treat, and coat galvanized metal to comply with resin manufacturer's
written instructions and as follows:

1. Prepare galvanized metal by thoroughly removing grease, dirt, oil, flux, and other foreign
matter.

2. Treat prepared metal with zinc-phosphate pretreatment, rinse, and seal surfaces.

3. Apply thermosetting polyester or acrylic urethane powder coating with cured-film thickness not
less than 1.5 mils.

4. Color: Custom color as selected by Architect..

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.

1. Assemble railings in the shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly
mark units for reassembly and coordinated installation. Use connections that maintain
structural value of joined pieces.

2. 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.
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3. Form work true to line and level with accurate angles and surfaces.

B. Connections: Fabricate railings with welded connections to greatest extent possible, and
mechanical connections as necessary for fabrication and installation.

1. Welded Connections: Comply with AWS for recommended practices in shop welding. Weld
behind finished surfaces without distorting or discoloring exposed side. Clean exposed welded
joints of flux, and dress exposed and contact surfaces.

a. Grind exposed welds smooth and flush, to match and blend with adjoining surface.
b. Discoloration of finished surfaces is not acceptable.

2. Mechanical Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

a. Fabricate splice joints for field connection using an epoxy structural adhesive if this is
manufacturer's standard splicing method.

b. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar
items.

3. 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.

C. Finishing: Comply with NAAMM "Metal Finishes Manual" for finish designations and application
recommendations, except as otherwise shown and specified.

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

2. 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.

3. Fabricate with exposed surfaces smooth, square, and free of surface blemishes, including
pitting, rust and scale seam marks, roller marks, rolled trade names, and roughness.

a. Remove blemishes by filling, grinding, or by welding and grinding, prior to cleaning,
treating, and shop priming.

b. Comply with fabrication requirements, including tolerance limits, of AISC's "Code of
Standard Practice for Steel Buildings and Bridges" for Architecturally Exposed Structural
Steel.

PART 3 EXECUTION

3.1 EXAMINATION

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

3.2 INSTALLATION

Fit exposed connections together to form tight, hairline joints.

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

C. Provide necessary anchors, plates, angles, hangers and struts as required for connecting stairs to
the structure.

D. Ensure alignment with adjacent construction. Coordinate with related work to ensure no interruption
in installation.

E. Perform necessary cutting and altering for installation of work of other sections. Do not perform any
other additional cutting without review of Architect.

F. Field bolt and weld to match standard of shop bolting and welding. Hide bolts and screws whenever
possible. Where not hidden, use flush countersunk fastenings, unless indicated otherwise. Make
mechanically fastened joints flush hairline butted. Grind welds smooth and flush.
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3.3 INSTALLED WORK

A. Glass Railings: Clean and polish glass as recommended in writing by manufacturer. Wash both
exposed surfaces in each area of Project not more than four days before date scheduled for
inspections that establish date of Substantial Completion.

B. Cleaning:

1. Clean aluminum and stainless steel by washing thoroughly with clean water and soap, rinsing
with clean water, and wiping dry.

2. Clean copper alloys according to metal finisher's written instructions in a manner that leaves an
undamaged and uniform finish matching approved Sample.

3. Clean and polish glass as recommended in writing by manufacturer. Wash both exposed
surfaces in each area of Project not more than four days before date scheduled for inspections
that establish date of Substantial Completion.

4. Clean wood rails by wiping with a damp cloth and then wiping dry.

C. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop paint are specified in Section 099000 - Painting or Section 099600 - High
Performance Coatings.

D. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

E. Protect finishes of railings from damage during construction period with temporary protective
coverings approved by railing manufacturer. Remove protective coverings at time of Substantial
Completion.

F. Restore finishes damaged during installation and construction period so no evidence remains of
correction work. Return items that cannot be refinished in the field to the shop; make required
alterations and refinish entire unit, or provide new units.

END OF SECTION
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SECTION 061000
ROUGH CARPENTRY

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes: Concealed carpentry work not specified in other Sections and not used as
exposed work, including:

Miscellaneous wood framing and concealed wood blocking and nailers (WD BLKG-1).
Wood sheathing (WD SHTG).

Preservative treatment (PPT).

Fire-retardant treatment (FRT).

Anchors nails, bolts, and screws.

agrON =

1.2 ACTION SUBMITTALS

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

1.3 INFORMATIONAL SUBMITTALS

Certificates:

1. Submit letter certifying that lumber is kiln-dried to 15 - 19 percent moisture content, well-
seasoned, grade marked, trademarked and free from warp.

2. Submit letter from treatment plant certifying that chemicals and process used and net amount
of salts retained are in conformance with specified standards

3. 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.

a. For products receiving a waterborne treatment, include statement that moisture content of
treated materials was reduced to levels specified before shipment to Project site.

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

a. For fire-retardant treatments, include physical properties of treated lumber both before and
after exposure to elevated temperatures, based on testing by a qualified independent
testing agency according to ASTM D 5664.

b. Submit letter certifying that fire-retardant treatment materials comply with requirements
herein stated and local authorities having jurisdiction and that treatment will not bleed
through finished surfaces.

1.4 QUALITY ASSURANCE

Lumber Standard:

1. Comply with U.S. Dept. of Commerce Product Standard PS 20, including moisture content and
actual sizes related to indicated nominal sizes.

2. Comply with Standard Grading Rules No. 16 for West Coast Lumber.

3. Comply with American Softwood Lumber Standard and with application grading rules of
inspection agencies certified by American Lumber Standard Committee’s (ALSC) Board of
Review.

4. Comply with lumber producer's inspection agency grading rules certified as conforming to
"National Grading Rules for Dimension Lumber" established under Section 10 of PS 20 and
local code standard.

B. Plywood Standard: Comply with U. S. Product Standard PS 1-74/ANSI A199.1; and Grades and
Specifications, Performance-Rated Panels and Specifications by APA — The Engineered Wood
Association local code standard. Each construction and industrial panel shall bear APA trademark
and appropriate identification.
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C. Mat-Formed Particleboard: Comply with ANSI A208.1. Provide particleboard bearing NPA grade
marking.

D. Lumber: Factory-mark each piece of lumber with grade stamp of inspection agency evidencing
compliance with grading rule requirements and identifying agency, grade, species, moisture content
at time of surfacing and mill.

1. Seasoning: Kiln-dry lumber to 15 - 19 percent moisture content, well-seasoned, grade marked,
trademarked and free from warp.

1.5 DELIVERY, STORAGE AND HANDLING

Inspect wood materials for conformance to specified grades, species, and treatment at time of
delivery to Project site.

1. Reject and return unsatisfactory wood materials.

B. Provide facilities for handling and storage of materials to prevent damage to edges, ends and
surfaces.

C. Keep carpentry materials dry.

1. Store lumber and plywood in stacks with provision for air circulation within stacks.

2. Protect bottom of stacks against contact with damp surfaces. Protect exposed materials against
weather.

3. Stack materials minimum 12 inches off ground, or if on concrete slab-on-grade, minimum 1-1/2
inches, fully protected from weather.

4. Provide for air circulation within and around stacks and under temporary coverings.

D. Place spacers between each bundle of pressure treated materials treated with waterborne
chemicals to provide air circulation.

1.6 PROJECT CONDITIONS

Environmental Impact: Products containing following materials will not be permitted:

1. Urea Formaldehyde.
2. Chromium in wood pressure treatment products.
3. Arsenic.

1.7 COORDINATION

A. Coordination: Fit carpentry work to other work; scribe and cope as required for accurate fit, show
location of furring, nailers, blocking, grounds and similar supports to allow attachment of other work.

1. Coordinate work directly with other subcontractors as necessary to insure proper fitting, joining
or to clearances of other work. Obtain templates as required to insure proper fitting.

PART 2 PRODUCTS

21 WOOD PRODUCTS, GENERAL

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, provide lumber that complies with the applicable rules of any rules-writing agency
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the ALSC
Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.

2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture
content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry
lumber.

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

B. Maximum Moisture Content of Lumber: 15 percent maximum, unless otherwise indicated.
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C. Engineered Wood Products: Provide engineered wood products acceptable to authorities having
jurisdiction and for which current model code research or evaluation reports exist that show
compliance with building code in effect for Project.

1. Allowable Design Stresses: Provide engineered wood products with allowable design stresses,
as published by manufacturer, that meet or exceed those indicated. Manufacturer's published
values shall be determined from empirical data or by rational engineering analysis and
demonstrated by comprehensive testing performed by a qualified independent testing agency.

2. Engineered Wood Products, General: Products shall [contain no urea formaldehyde.] [comply
with the testing and product requirements of the California Department of Health Services'
"Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using
Small-Scale Environmental Chambers."]

22 LUMBER
A. Dimension Lumber: Finished 4 sides, 15 percent maximum moisture content. Mark lumber "S-
DRY".
1. Light Framing: Construction grade Douglas Fir or Southern Pine, appearance grades where
exposed.

2. Boards: Construction grade.

B. (WD BLKG-1) Miscellaneous Lumber: Lumber for support or attachment of other construction,
including rooftop equipment curbs and support bases, cant strips, bucks, nailers, blocking, furring,
grounds, stripping and similar members.

1. Grade: No. 3 or standard grade.
2. Moisture content of 19 percent maximum for lumber items not specified to have wood
preservative treatment.

2.3 WOOD SHEATHING

(WD SHTG-1) Concealed Sheathing: APA, C-D touch-sanded plugged. Exposure 1, 3/4 inch, FRT,
square edge, Douglas Fir.

B. (WD SHTG-2) Concealed Sheathing: APA C-D EXT touch-sanded plugged. Exposure Exterior, 3/4
inch, PPT, square edge, Douglas Fir.

C. (WD SHTG-3) Concealed Sheathing: APA EXT, Rated Structural 1, touch sanded, Exposure 1,
23/32 or 3/4 inch depending on availability, square edge, Douglas Fir.

D. (WD SHTG-4) Concealed Sheathing: APA, C-D touch-sanded plugged. Exposure 1, 1/2 inch, FRT,
square edge, Douglas Fir.

E. (WD SHTG-5) Medium-Density Fiberboard: ANSI A208.2, Grade MD, made with binder containing
no urea formaldehyde, with Class B or Class A Flame Spread Rating; 3/4-inch thick.

F. (WD SHTG-9): 3/4" plywood, FRT, PT finish
(WD SHTG-12) Pegboard: 1/4-inch tempered hardboard.

2.4 PRESERVATIVE PRESSURE TREATMENT

A. Preservative Pressure Treatment: Comply with AWPA Standard U1, Use Category (UC2).

1. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use
material that is warped or that does not comply with requirements for untreated material.

2. Preservative Chemicals: Alkaline Copper Quaternary (ACQ) or other waterborne preservative
type as listed in Section 4 of AWPA Standards U1, excluding those that contain arsenic or
chromium; and acceptable to authorities having jurisdiction.

a. Field-Applied Treatment: Provide same preservative chemical type as used for factory
treatment, or compatible with factory treatment, for application to field-cut surfaces of
preservative-treated lumber.

3. Extent of Treatment: Wood nailers and blocking in contact with cementitious materials, and
plywood at parapets, and as indicated on Drawings.
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2.5 FIRE-RETARDANT TREATMENT AND TREATED MATERIALS

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

1. Extent of Treatment: Treat all rough carpentry, unless otherwise indicated.

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame spread
index of 25 or less when tested according to ASTM E 84, and with no evidence of significant
progressive combustion when the test is extended an additional 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. Complete fabrication prior to treatment to minimize cutting and jointing after treatment.

2. Coat surfaces cut after treatment with heavy brush coat of same fire-retardant chemical.

3. After treatment: Material shall be dried to an average moisture content of 15 percent or less for
plywood and 19 percent or less for other lumber.

4. Do not use twisted, warped, bowed or otherwise damaged or defective pieces.

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

agency. Each piece to bear:
1. UL FR-S rating (flame spread and smoke developed less than 25),
2. Complying with extended 30-minute tunnel test, ASTM E84 or UL 723
3. Meet interior Type A requirements in AWPA Standard C-20 for lumber and C-27 for plywood.
4. And shall be registered for use as a wood preservative by the U.S. Environmental Protection
Agency.
2.6 ROUGH HARDWARE, FASTENERS AND ANCHORAGE DEVICES
Extent: Provide rough hardware required, including nails, screws, bolts, lag screws, cinch anchors,
toggle bolts, shot anchors and similar items.
B. General: Provide proper size and type for use intended and for materials to be fastened.
1. Install adequate hardware to insure substantial and positive anchorage.
2. Use galvanized for exterior locations and high humidity locations and treated wood, plain finish
for other interior locations.
3. Fasteners, hangers and bearing plates used on or in connection with treated wood shall comply
with IBC 2304.9.
C. Nails: Conform to materials standards established under FS FF-N-105.
1. At exterior work, use galvanized steel nails.
2. Refer to IBC Nailing Schedule for quality and size.
D. Mechanical Fasteners for Wood Decking: Swaneze stainless steel decking screws.
2.7 TAPES, SEALANTS AND MISCELLANEOUS
Adhesive: As recommended by manufacturer of product to be applied for surface material to give
permanent adhesion, with material remaining flat to back surface. Comply with local code
standards.
1. Comply with APA AFG-01 for adhesive for use with type of construction panel indicated.
2. Exterior: Phenolic resin waterproof glue.
3. Interior: Water-resistant casein and other adhesives suited for particular use.

B. Expansion Material: Dow Chemical Ethafoam. Use where expansion joint material is indicated and
not installed under other sections.

C. Concealed Sealants: Polyisobutylene sealant

D. Soft Gasket or Urethane Insulation:

1. Product: "Shok-Pak" flexible semi- closed cell urethane.
a. Distributor: Brock-White Company, Minneapolis, Minnesota.
Wayne State University | Gateway Theater Complex Rough Carpentry
WSU No0.189-178578 | HAA No0.2016034.00 061000 - 4

100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



2. Provide 1/2 inch thicker than joint where foam tape, foam gasket and urethane insulation is
indicated and not provided under other sections.
3. Location: At gaps between framing and other materials.

E. Sill Sealer Gaskets:

1. Glass-fiber resilient insulation, fabricated in strip form for use as a sill sealer.
2. Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard widths to
suit width of sill members indicated.

PART 3 EXECUTION

3.1  FURRING, STRIPPING, GROUNDS AND BACKING

A. Install plumb, level, true and square. Anchor substantially for permanent installation. Set and shim
to straight edge so finish wall is true and straight.

B. Provide grounds and backing as shown or required. Blocking as required or shown on drawings for
plumbing fixtures, brackets, drapery rods, window and door frames, built-in furniture and other
woodwork, both interior and exterior.

C. Allow for finishes and shim out to form level surfaces. Verify ground sizes and locations before
installation.

3.2 INSTALLATION OF SHEATHING
Install plywood in accordance with Plywood Construction Guide by APA — The Engineered Wood
Association.

B. Place roof and wall sheathing with end joints staggered. Secure sheets over firm bearing.

1. Maintain minimum 1/16 inch and maximum 1/8 inch spacing between joints on walls. Place
perpendicular to framing members.

C. Comply with roofing manufacturer's requirements for sheathing attachments.

3.3 SITE TREATMENT OF WOOD MATERIALS

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

lumber.

1. Apply preservative treatment in accordance with manufacturer's printed instructions.

2. Allow preservative to dry prior to erecting members.

END OF SECTION
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SECTION 064000
ARCHITECTURAL WOODWORK

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
Prefinished wood materials (WD-1), (WD-2) and (WD-5).

Wood-Veneer-Faced Cabinetwork.

Plastic-Laminate-Faced Cabinets and Countertops (PLAM).

Solid Surface Fabrications (SSF).

Wall-Mounted Work Surfaces, Shelves on Brackets and Standards.
Installation Accessories, Anchors and Adhesives.

Requirements for Fabrication and Installation.

NGO ALON =

1.2 ADMINISTRATIVE REQUIREMENTS

Coordination: Coordinate work directly with Work of other Sections as necessary to ensure proper
fitting, joining or required clearances of other work.

1. Exchange and coordinate shop drawings and templates.

2. Coordinate fabrication schedule.

3. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related
units of Work specified in other Sections to ensure that cabinets can be supported and installed
as indicated.

B. Veneer Selection Conference: Prior to Pre-Fabrication Conference, conduct conference at veneer
supplier’s site at which veneer flitches are made available to Architect to select actual flitches to be
used on Project for the purpose of establishing acceptable range of aesthetic qualities, identifying
flitches of consistent appearance and designating groups of flitches for specific applications and
locations on Project.

1. Attendees: Veneer supplier, woodwork Fabricator and Installer, wood door Manufacturer,
Contractor, Construction Manager and Architect.

1.3 ACTION SUBMITTALS

A. Product Data: For each material and product to complete Work, including; solid hardwood, panel
and veneer wood products, core materials, high-pressure decorative laminate, solid-surfacing, fire-
retardant-treated materials, cabinetwork and hardware, components for wood fabrications,
accessories and finishing materials.

B. Shop Drawings: Indicate dimensions, descriptions of materials and finishes, general construction,
specific modifications, component connections, anchorage methods, hardware, and installation
procedures, including specific requirements where indicated.

1. Coordinated Shop Drawings: Coordinate Shop Drawings with shop drawings of other Sections
of related Work.

2. Indicate materials and wood species, component profiles, fastening, jointing, details, finishes
and accessories.

3. For (WD FAB-1,4,5,6,8) and other Work to receive matched wood veneers, show veneer
leaves with dimensions, grain direction, exposed face, and identification numbers indicating the
flitch and sequence within the flitch for each leaf.

4. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking
and reinforcement specified in other Sections.

5. Indicate special requirements for field assembly and installation, including field connection
locations, required clearances and tolerances.

6. Indicate provisions for attachment of architectural woodwork and other components performed
by others in the field.

7. Indicate locations of plumbing and electrical service field conditions.
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C. Samples: Submit full-size units or Samples of sizes indicated, prepared from same material to be
used for the Work, with shop-applied transparent finish, that show full range of color and texture
variations expected.

1. Hardwood with Transparent Finish (WD-1) and (WD-2): Submit set of at least three units
exhibiting approximate limits of variations in color, pattern, texture, or other characteristics
inherent in material or product. Apply finish to all faces and edges.

a. Solid Hardwood with: 3” wide by 12” long,
b. Hardwood Veneer: 12 by 12°, representative of and selected from actual flitches to be
used for Project.

2. Hardwood Veneered Panels with Transparent Finish for (WD FAB-1,4,5,6,8): 48 inches by 48
inches, with veneers representative of and selected from actual flitches to be used for Project.
Include at least one face-veneer seam and finish as specified.

3. Other Wood and Surfacing Samples: Submit 12 by 12 inch sample for each type, color and
finish, with one edge treatment or profile as specified.

a. (WD-5) Woodwork with Opaque Finish.
b. (PLAM) Plastic Laminates .
c. (SSF) Solid Surfacing.

4. Cabinetwork Unit Samples: Units may be used as part of work if approved.

a. Base cabinet with door, drawer, countertop and hardware.
b. Wall-hung upper cabinet with door and shelf.

5. Accessories and Hardware: Submit samples of hardware, accessories, and components of

wood fabrications and casework.

1.4 INFORMATIONAL SUBMITTALS

Qualification Data: For Fabricator and Installer.

w

Evaluation Reports: For fire-retardant-treated materials, from ICC-ES.

C. Site Conditions Reports: Relative humidity and temperature readings taken before, during and
after installation. Include readings taken in areas where woodwork is stored on site prior to
installation.

1.5 QUALITY ASSURANCE

Fabricator and Installer Qualifications:

1. Fabricator Qualifications: A well-established and experienced fabricator, acceptable to Owner
and Architect, employing skilled workers to custom-fabricate millwork, casework and other
architectural woodwork similar to that required for this Project, whose Work meets or exceeds
quality requirements of specified NAAWS Grade, and whose completed Work has a record of
successful in-service performance.

2. Installer Qualifications: A well-established installer with experience installing millwork,
casework, finish carpentry work, and other custom-fabricated woodwork similar to that required
for this Project, whose Work meets or exceeds quality requirements of specified NAAWS
Grade, and whose completed Work has a record of successful in-service performance.

3. Architect reserves the right to reject woodwork fabricator if it is Architect's opinion that previous
performance by fabricator has been unsatisfactory, or if any of the following will not result in
required quality within time required for completion:

a. Shop capacity.

b. Experience of workers.

c. Equipment or supply of material.

d. Previous performance by fabricator has been unsatisfactory.

B. Welding Qualifications: Qualify procedures and personnel in accordance with American Welding
Society’s AWS D1 "Structural Welding Code.”

Wayne State University | Gateway Theater Complex Architectural Woodwork
WSU No.189-178578 | HAA No0.2016034.00 064000 - 2
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



1.6 MOCKUPS

A. Mockups: Construct mockups, using same materials to be used for permanent construction, to
verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality
standards for materials and execution of final Work. Provide the following mockups as described
below and as directed by Architect.

1.  Submit mockup shop drawings to Architect.

2. Mockup will serve as Architects review of aesthetic effects and workmanship.

3. Final selection of materials, system components, configuration, design and other performance
and appearance criteria are subject to modification based on review of submittals and
mockups.

4. Obtain Architect's approval of mockups before starting permanent work, fabrication, or
permanent construction. Allow 10 days for initial review and each re-review of mockups.

5. Maintain and protect undisturbed approved mockups throughout construction to serve as a
standard for judging completed Work.

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

B. Integrated Mockup of Wood Fabrications (WD FAB-2M), Wood Flooring (WDF-1) and Coved Base:
Construct full-scale assemblies in shop or in-place at Project site, including:

1. Complete acoustic shell wagon substructure, with fully-operating casters and hardware.

2. Coordinate with Section 116116 - Adjustable Acoustic Assembilies.

3. Architectural woodwork, ornamental metal panels and fabric scrim attached to wagon
substructure.

4. Integrated lighting assemblies, if applicable. Coordinate with Section 260961.

5. Mockup adjacent construction for the purpose of assessing fit and alignment of moveable
assembly, and to establish tolerances for final installed Work.

6. Mockup floor-mounted steel plate guides and guides anchored to structure that receive steel
plate guides at top of assembly.

7. Mockup wood flooring system (WDF) directly beneath (WD FAB) assemblies and extending in
front of assemblies, for the purpose of providing floor space for testing and evaluating
functional characteristics during typical operations. Architect to determined square footage and
extent necessary to test.

8. Functional characteristics to be tested and evaluated by Owner’s personnel, Architect’s theatre
consultant, Construction Manager and Architect. Architect will make final decision for approval
of mockup.

9. Test mockup for compliance with acoustic requirements. Consult Owner's acoustic consultant
for test method. Owner's acoustic consultant to be present during testing.

1.7 SITE CONDITIONS

A. Delivery, Handling and Storage: Protect woodwork items from damage, dust and dirt. Do not
deliver, receive, store or install woodwork materials until storage and installation areas are
conditioned in accordance with requirements and recommendations of NAAWS.

B. Environmental Requirements: Use permanent HVAC system or provide temporary systems and
controls to establish and maintain site conditions complying with specified requirements.

1. Do not deliver, receive, store or install architectural woodwork until building is enclosed, wet
work is complete, and temporary or permanent HVAC systems are operating in areas where
woodwork is stored and installed, and are maintaining temperature and relative humidity at
occupancy levels and within the following ranges during the remainder of the construction
phase:

a. Temperature Range: Between 60 and 90 deg F.
b. Relative Humidity Range: Between 45 and 55 percent.

2. Fluctuation of Temperature and Relative Humidity Levels: Maintain operation and control of
heating, cooling, humidity, ventilation, temporary barriers and similar facilities continuously on a
24-hour basis to avoid rapidly fluctuating ambient levels.

a. Do not exceed 15 percent fluctuation over any portion of a 7-day period. Do not exceed 25
percent fluctuation over any portion of a 28-day period.
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3. Site Conditions Report: Monitor temperature and relative humidity in areas where woodwork is
stored and installed at Project site. Measure and record temperature and relative humidity prior
to delivery, throughout storage period and installation, and after installation until time of
Substantial Completion. Report recorded values in accordance with Submittals requirements.

C. Field Measurements: Where woodwork is 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 woodwork by field
measurements before being enclosed, and indicate measurements on Shop Drawings.

2. Established Dimensions: Where field measurements cannot be made without delaying the
Work, establish dimensions and proceed with fabricating woodwork without field
measurements. Provide allowance for trimming at site, and coordinate construction to ensure
that actual dimensions correspond to established dimensions.

PART 2 PRODUCTS

21 ARCHITECTURAL WOODWORK, GENERAL
A. Quality Standards: Provide custom-fabricated architectural woodwork, casework, millwork and
other assemblies that are fabricated and installed in accordance with the North American

Architectural Woodwork Standards, Adopted and Published jointly by Architectural Woodwork

Institute, Architectural Woodwork Manufacturer’s Association of Canada and Woodwork Institute -

Current Edition (NAAWS).

1. Comply with requirements of specified NAAWS Grade except where more stringent
requirements are indicated in the Contract Documents.

B. Acoustical Performance Requirements for Architectural Woodwork in Acoustically-Critical Spaces:

1. Comply with requirements of Section 018122 - Facility Acoustic Performance Requirements.

2. The following characteristics are not acceptable or permitted in final installed Work:

a. Vibration harmonics, buzzing, rattling or squeaking.

b. Noises caused by movement of components;

c. Loosening, weakening, or fracturing of system components or attachments.
2.2 WOOD MATERIALS

Wood Materials, General:

1. Provide specified wood and other materials recommended by fabricator and in compliance with
specified NAAWS Grade.

2. Fire-Retardant-Treated Materials: Where fire-retardant-treated materials are indicated, 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. Wood Moisture Content: 5 to 10 percent.

4. Provide wood products made with binder containing no urea formaldehyde,

5. Dimensions: As indicated on Drawings.

6. Sheathing Thickness: As needed to comply with requirements specified, but not less than
thickness indicated.

B. Miscellaneous Lumber: DOC PS 20 and applicable grading rules of inspection agencies certified
by ALSC's Board of Review.

C. Dimension Lumber Items: Standard, Stud, or No. 3 grade lumber .

D. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130.

1. Class B or Class A Flame Spread Rating: Vesta FR by Sierra Pine.

2. Class C Flame Spread Rating: Arreis by Sierra Pine.

Hardboard: AHA A135.4.

F. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue.
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Softwood Plywood: DOC PS 1, exterior.
Veneer-Faced Plywood: HPVA HP-1, made with adhesive containing no urea formaldehyde.

Furring, Blocking, Shims, and Hanging Strips: Fire-retardant-treated softwood lumber, kiln dried to
less than 15 percent moisture content.

(WD-1) and (WD-2) Hardwood for Transparent Finish: Match Architect's sample.

1.

Source Limitations: The intent of this requirement is to ensure matching of wood species and

finishes by providing solid wood and wood veneers of like species from a single source with

resources to provide materials of consistent quality in appearance and physical properties, and

by shop-finishing woodwork in single shop using one process for each finish type.

a. Engage a qualified woodworking firm to assume undivided responsibility for finishing all
WD-1 and WD-2 woodwork.

b. Supply wood veneer facing materials for wood doors required to be matched with
architectural woodwork.

c. Minimum Quality Standard: NAAWS Premium Grade.

WD-1: Red oak, rift-sliced veneer, rift-sawn solid; stain & clear finish

WD-2: Red oak, rift-sliced veneer, rift-sawn solid; stain & clear finish

. WD-3: [New/Reclaimed] wood, milled & prefinished. [Source for reclaimed / Species of new] wood

and finishes TBD

1.

Shop-Applied Transparent Finish. NAAWS System 5 Conversion Varnish.

a. Minimum Quality Standard: NAAWS Premium Grade.

b. Pre-finish woodwork at shop, defer only final touchup, cleaning, and polishing until after
installation.

c. Finish all surfaces, faces and edges of woodwork. Back-prime concealed surfaces with two
coats of sealer or primer.

d. Sheen: Matching Architect’s sample.

Veneer Matching:

a. Matching of Adjacent Veneer Leaves: Book match.

b. Matching within Panel Face: Center-balance match.

c. Panel-Matching Method: Blueprint-matched panels and components within each separate
area.

d. Vertical Panel-Matching Method: Continuous match; veneer leaves of upper panels are
continuations of veneer leaves of lower panels. At wood panel transoms over wood doors,
provide continuous match between door and transom (If applicable).

e. Door Face Veneers: Supply book-matched wood veneers to Section 081400 - Wood
Doors.

Solid Hardwood Trim on Wood Fabrications: Match trim for compatibility of grain and color to

itself and with veneers.

WD-4: MDF or solid wood, spray-applied finish, varying sheens
(WD-5) Wood Materials for Opaque Painted Finish:

1.
2.

3.

Wood Type: Natural Birch or Poplar.

Field-Finishing: Shop-apply primer compatible with finishing system in accordance with Section
099000 - Painting.

Prefinished: Spray-apply primer and finish coats in shop, defer only final touchup, cleaning,
and polishing until after installation.

a. Minimum Quality Standard: NAAWS Premium Grade.

b. Sheen: Matching Architect’'s sample.

Finish all exposed surfaces, faces and edges of woodwork. Back-prime concealed surfaces
with two coats of sealer or primer.

COMPONENTS & ACCESSORIES

Steel Sub-Framing and Supports: Welded steel framing and bracing as shown on Structural
Drawings and as specified in Section 055000 - Metal Fabrications.

1.

Grind welded joints smooth.
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2. Finish: Shop-primed and painted, color as selected by Architect. Coordinate with Section
099000 - Painting.

B. Anchors and Accessories: Stainless steel eye-bolt anchors, washers and other fabrication and
installation accessories as shown; or other types as required by design engineer and approved by
Architect.

C. Fasteners:

1. Flathead Hex Wood Screw, black.
2. Stainless steel fasteners with resilient neoprene washer.

D. Installation Accessories: Provide assembly hardware as shown on Drawings, or as recommended
by Fabricator and approved by Architect.

1. Mechanical Fasteners and Anchors: Use material, type, size and finish required for each
substrate for secure anchorage and as recommended by architectural woodwork fabricator and
installer.

a. Provide concealed anchors unless otherwise indicated.

b. Provide metal expansion sleeves or expansion bolts for post-installed anchors.

c. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior
walls.

2. Adhesives: Do not use adhesives that contain urea formaldehyde. VOC Limits for Installation
Use products that comply with the following limits for VOC content when calculated according
to 40 CFR 59, Subpart D (EPA Method 24):

a. Special-Purpose Contact Adhesive (contact adhesive that is used to bond melamine
covered board, metal, unsupported vinyl, rubber, or wood veneer 1/16 inch or less in
thickness to any surface): 250 g/L.

b. Wood Glues: 30 g/L..

c. Multipurpose Construction Adhesives: 70 g/L.

d. Contact Adhesive: 80 g/L.

2.4 WOOD FABRICATIONS

Architectural Woodwork Fabrications, General: Custom-fabricate, finish and install complete
assemblies as indicated in Construction Documents and approved Submittals, including all
components and accessories required for complete fabrication and installation. Coordinate with
Work of other Sections as indicated and as required to complete the Work.

1. Quality Standard: NAAWS Premium Grade.

2. Dimensions and Configurations: As specified below and as indicated on Drawings.

3. Hardware and Accessories: Provide all assembly components, as indicated in approved
Submittals, for complete installation and operability.

B. WD FAB-1: Sliding pocket doors with ORN MET-3 faces, hardware
C. WD FAB-2: Wood Donor Wall: TBD

D. WD FAB-3: Flush Wood Panels: Vertically-oriented installation, WD-2 veneer over MDF core
(acoustically-reflective)

E. WD FAB-4: Articulated Wood Panels: Vertically-oriented WD-4 ribs, of varying widths and depths,
built-up to create relief patterns as indicated (acoustically-diffusive)

F. WD FAB-5: Wood Baffle Ceiling: Built-up MDF, PT-5 finish

G. WD FAB-6: Proscenium Grillage: Vertically-oriented, solid WD-5 dowels of varying diameters, PT-
4/5/6 of various sheens; fastened rigidly, with varying spacing, to steel support framing behind.
Provide all accessories required for sound & vibration control.

H. Fabrication Adhesives: Type as recommended by woodwork fabricator and adhesive manufacturer
for intended use. Do not use adhesives that contain urea formaldehyde.

I.  Mounting Accessories:
1. Provide concealed mounting as shown on Drawings.
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2. Furring, Blocking, Shims, and Hanging Strips: Kiln dried to less than 15 percent moisture
content.

3. Anchors: Select material, type, size, and finish required for each substrate for secure
anchorage. Provide metal expansion sleeves or expansion bolts for post-installed anchors.

J. Concealed Fasteners for Panels: Provide corrosion resistant stainless steel, Type 316, mechanical
fasteners meeting panel manufacturer’'s requirements for fasteners to be used with metal mounting
frame.

K. Finish Carpentry: Prefabricated or field-built custom interior carpentry millwork complying with
NAAWS Premium Grade for construction, finishes, installation, and other requirements.

1. (WDB-1) Wood Wall Base: Solid WD-1, in profile and dimensions as shown on Drawings.
2. (WDB-2) Wood Wall Base: Solid WD-2, in profile and dimensions as shown on Drawings.
3. (WDB-5) Wood Wall Base: Solid WD-5, in profile and dimensions as shown on Drawings.

2.5 CABINETS AND COUNTERTOPS

Wood Veneer-Faced Cabinets with Transparent Finish:

Minimum Quality Standard: NAAWS Custom Grade.

Type of Construction: Frameless.

Door and Drawer Front Style: Flush overlay.

Exposed, Semi-Exposed and Non-Exposed Wood Components: WD-1 and WD-2, as indicated
on Drawings. Comply with veneer matching requirements as indicated in approved Shop
Drawings.

Minimum Quality Standard: NAAWS Custom Grade.

Type of Construction: Frameless.

Door and Drawer Front Style: Flush overlay.

Exposed, Semi-Exposed and Non-Exposed Wood Components: WD-5, as indicated on
Drawings.

PN~

®NoO

B. Plastic-Laminate-Faced Cabinets:

Minimum Quality Standard: NAAWS Custom Grade.

(PLAM) Basis of Design: Refer to Material Identification List.

Type of Construction: Frameless.

Door and Drawer Front Style: Flush overlay.

Cabinet, Door, and Drawer Front Interface Style: Flush overlay.

High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as
required by woodwork quality standard.

oAM=

C. Plastic-Laminate-Faced Countertops:

1. Minimum Quality Standard: NAAWS Premium Grade.

2. (PLAM) Basis of Design: Refer to Material Identification List.

3. High-Pressure Decorative Laminate: NEMA LD 3, Grade HGS ; post forming grade (0.039”
thick) High Pressure laminate counter top.

4. Edge Treatment: Post-formed, matching laminate in color, pattern, and finish.

2.6 SOLID SURFACE FABRICATIONS
(SSF) Basis of Design: As indicated on Material Identification List.

B. Resinous Solid Surface: Homogeneous solid sheets of filled plastic resin complying with ANSI SS1.

C. Quartz Agglomerate Solid Surface: Solid sheets consisting of quartz aggregates bound together
with a matrix of filled plastic resin and complying with the "Physical Characteristics of Materials"
Article of ANSI SS1.

D. Adhesives, Sealants and Sealers: Comply with manufacturer's written instructions for adhesives,
sealants and sealers. Do not use adhesives that contain urea formaldehyde.

1. Sealant: Silicone sealant as recommended by panel manufacturer for application to substrate.
2. Sealers: As recommended by panel manufacturer for application to substrate.
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3. VOC Limits for Installation Adhesives and Glues, and for Primers and Sealers: Use installation
adhesives with VOC content of 250 g/L or less when calculated according to 40 CFR 59,
Subpart D (EPA Method 24).

4. Fabrication: Prefabricate countertops in one piece with shop-fabricated edges. Comply with
quartz agglomerate manufacturer's written instructions for adhesives, sealers, fabrication,
joining and finishing.

E. Fabrication: Fabricate countertops in shop to greatest degree possible, in one piece with shop-
applied eased edges, and in accordance with the following requirements, unless otherwise shown
on Drawings.

1. Configurations: As shown.

2. Backsplash: Standard single length solid surface pieces; longest length possible to minimize
joints. Where indicated provide countertop with coved backsplash.

3. Inside Corners: Square.

4. Sinks: Install integral sink bowls in countertops in the shop.

2.7 WALL-MOUNTED SHELVES

Brackets for Wall-Mounted Countertops and Shelves:

1. Provide mounting brackets as shown on Drawings, in size and weight capacity required for use.
a. Coordinate with Sections 054000, 055000, 061000, 092216 and other applicable Sections

for concealed backing, support and anchoring as shown on Drawings.

2. Steel Supports for Lavatory and Workstations: Provide custom fabricated steel supports in
compliance with Section 055000 - Metal Fabrications. Provide in sizes and shapes as shown
on Drawings.

a. Steel Tubing: ASTM A501 or ASTM A500.
b. Steel Bar: ASTM A36.
c. Finish: Prefinished or shop-primed for field finish.

3. (BKT-1) Countertop Brackets: 5Smm thick steel bar with 3/4 inch steel strut, holds 1000 Ib. per
pair, finish in epoxy coated finish in color as indicated or selected.
a. Basis of Design: KV 208 550 Ultimate L-Bracket Series.

4. (BKT-2) Workstation Brackets: 1/8 inch steel; 1-1/2 inch forms with multiple 1/4 inch mounting
holes per side; reversible; color as selected by Architect from manufacturer's standard colors.
a. Sizes: As required by application.

b. Capacity: 1,000 pounds minimum.

B. Adjustable Shelf Brackets and Standards: Heavy-duty, 12 ga. steel, zinc-plated.
1. Basis of Design: Series 1752A by McMaster-Carr.
2. Standards: Single-slotted standard. Spacing of standards not to exceed 18 inches.
3. Brackets: 540 Ibs capacity per pair.
4, (B&S-1) Configuration: 3/4"t x 12"d PLAM shelf; painted steel HD brackets

2.8 CABINET HARDWARE AND ACCESSORIES

Hinges:

1. (HDWR-H1): BHMA A156.9, B01361, fixed pin, five knuckle steel hinges, dull chrome, 2-3/4
inch by 0.095 thick.

2. (HDWR-H2): BHMA A 156.9 B01602, concealed, all-metal hinges, 110 degree opening (unless
otherwise noted) self-closing, 3-way adjustable
a. Basis of Design: Grass Nexis.
b. Provide 3 per leaf over 48 inches high, 2 per leaf elsewhere. .
c. Closers: Provide Quiet Soft-Cushion Closers: Nexis G-Force Soft Closer.

B. Door and Drawer Pulls:
1. (HDWR-P3): 106.74.913 by Hafele, aluminum, matte silver finish.
C. Drawer Slides: BHMA A156.9, cold rolled steel, zinc plated with positive stop and full extension.

Provide products with rolling steel balls, nylon rollers meeting or exceeding the following
requirements, unless otherwise indicated:

1. (HDWR-S1): Minimum 75 Ib. load rating, for use at drawers 16-inches wide or less.
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2. (HDWR-S2): Minimum 100 Ib. load rating, for use at drawers 24-inches wide or less.
3. (HDWR-S3): Minimum 150 Ib. load rating, for use at drawers greater than 24-inches wide, at
deep drawers, and drawers with file folder racks.

Door Locks: BHMA A156.11, EQ7121.

Drawer Locks: BHMA A156.11, E07041.

Shelf Rests, Typical: BHMA A156.9, B04013.

Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081.

Cable Passage Grommets: Provide cord grommets in sizes shown, and in color as selected by
Architect.

(GROM-1
(GROM-2
(GROM-3
(GROM-4
chrome.

5. (GROM-5) Type: TG Series by Doug Mockett; White 95 or Black 90, as selected.

I. Glass Lites for Cabinetwork Doors: (GL-1T) fully-tempered clear float glass; 1/4-inch thickness;
ASTM C1036, Type | (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select), and heat-
treated to comply with ASTM C1048, Kind FT (fully tempered); with ground and polished flat edges.

r o mmo

Plastic Grommet Liner and Cap: SG Series or EDP Series by Doug Mockett.
Aluminum Grommet, No Cap: MG Series by Doug Mockett.

Wood Grommet Cap, No Liner: WG Series by Doug Mockett, matching (WD-__).
Aluminum Grommet in Solid Surface: MM Series by Doug Mockett, MM-4 satin

PN~

2.9 FABRICATION

General: Fabricate Work of this Section using materials and methods in accordance with specified
NAAWS Grade, and in accordance with reviewed Shop Drawings.

1. Complete fabrication in shop, including component assembly, finishing, and hardware
application, to maximum extent possible before shipment to Project site.

2. Join and assemble work to provide durable, strong, rigid units that will not warp or rack during
shipping and installation.

3. Disassemble components only as necessary for shipment and installation. Allow for easy
handling and passage through building openings.

4. Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.

5. Woodwork in Spaces without Humidification Control: Fabricate Work as necessary to protect
installed Work from moisture and damage due to movement and dimensional changes
associated with fluctuating temperature and relative humidity levels during construction and
after Substantial Completion.

B. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. Install
dowels, screws, bolted connectors, and other fastening devices that can be removed after trial
fitting. Verify that various parts fit as intended and check measurements of assemblies against field
measurements indicated on Shop Drawings before disassembling for shipment.

C. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing
fixtures, electrical work, and similar items. Locate openings accurately and use templates or
roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to
remove splinters and burrs.

D. Metal Framing and Supports:

1. Welded Connections: Comply with AWS for recommended practices in shop welding. Weld
behind finished surfaces without distorting or discoloring exposed side. Clean exposed welded
joints of flux, and dress exposed and contact surfaces.

2. Non-Welded Connections: Fabricate for interconnection of members by means of mechanical
fasteners and fittings unless otherwise indicated.

E. Shop Finishing: Pre-finish architectural woodwork at fabrication shop as specified in this Section.
Defer only final touchup, cleaning, and polishing until after installation.

1. Preparation for Finishing: Comply with referenced quality standard for sanding, filling
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing
architectural wood cabinets, as applicable to each unit of work.
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2. Backpriming: Apply two coats of sealer or primer, compatible with finish coats, to concealed
surfaces. Concealed surfaces of plastic-laminate-clad paneling do not require backpriming
when surfaced with plastic laminate.

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

PART 3 EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Examination and Acceptance of Conditions: Before proceeding with installation, take field
measurements, examine substrates, measure temperature and relative humidity and other
conditions.

1. Verify that mechanical and electrical items affecting this section are properly placed, complete,
and have been inspected by Architect prior to commencement of installation.

2. Proceed with installation only after unsatisfactory conditions have been corrected and after
building temperature and relative humidity are within specified range. Proceeding with the Work
indicates acceptance of surfaces and site conditions.

B. Material Moisture Content and Environmental Requirements: Install products at the time and under
conditions that will ensure the best possible results and maintain conditions until Substantial
Completion.

1. Comply with recommendations of NAAWS.

2. Conditioning: Before installation, condition wood materials and cabinets in accordance with
specified site condition requirements.

a. Do not install unconditioned wood materials and assemblies.
b. Reject materials that are wet, moisture damaged or mold damaged.

C. Substrate: Before proceeding with installation, examine substrate to receive work for compliance
with requirements for installation tolerances and other conditions affecting performance. Installer
must approve substrate prior to installation.

D. Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product.

1. Where portions of the Work are indicated to fit to other construction, verify dimensions of other
construction by field measurements before fabrication.

2. Coordinate fabrication schedule with construction progress to avoid delaying the Work.

3. Verify space requirements and dimensions of items shown diagrammatically on Drawings.

3.2 INSTALLATION

General: Install architectural woodwork in accordance with North American Architectural

Woodwork Standards (NAAWS) and in accordance with approved Shop Drawings.

1. Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

2. Install free from hammer or tool marks, open joints, slivers or other defects detrimental to
appearance or performance.

3. Set plumb, level, square and true to dimensions shown and required. Allow for finishes and
proper clearances where necessary. Use concealed shims where required for alignment.

4. Tolerances: Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining
work with 1/32-inch maximum offset for flush installation and 1/16-inch maximum offset for
reveal installation.

5. Scribe and cut to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.

6. Coordinate with materials and systems in and adjacent to woodwork and provide cutouts for
mechanical and electrical items that penetrate exposed surfaces of trim and rails.
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7. Shop-Fabricated Work: Before installing, examine shop-fabricated work for completion.
Assemble shop fabricated work and complete fabrication at Project site to the extent that it was
not completed in the shop. Backprime unfinished surfaces that are concealed when installed.

8. Do not use materials that are unsound, warped, improperly treated or finished, inadequately
seasoned, or too small to fabricate with proper jointing arrangements.

B. Anchorage: Adequately anchor, fasten and support members to form secure, substantial and
accurate work and to hold required dimensions and prevent twist.

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

2. Provide blocking, attachment plates, anchors and fasteners of adequate size and number to
securely anchor each component in place, accurately located and aligned with other portions of
the Work.

3. Provide anchorage type required to accommodate expected movement of wood due to
changes in relative humidity without permanent damage to the wood and other components.

C. Fitting: Fit exposed connections together to form hairline joints. Where joint locations in exposed
work are not indicated, arrange joints for the best visual effect as determined by Architect.

1. Provide joints to accommodate expected movement and expansion of woodwork due to
changes in relative humidity.

D. Finish Carpentry, Millwork, Wall Base, Trim:

1. Anchor to blocking built in or directly attached to substrates. Secure with countersunk,
concealed fasteners and blind nailing.

2. Install with minimum number of joints possible, using full-length pieces to greatest extent
possible.

3. Miter corners, countersink nails, drill holes for nails in hardwood.

E. Architectural Wood Fabrications: Install woodwork assemblies in accordance with approved Shop
Drawings.

F. Wood Panels: Anchor woodwork to supporting substrate with concealed panel-hanger clips and by
blind nailing on backup strips, splined-connection strips, and similar associated trim and framing.

1. Do not face nail exposed surfaces unless otherwise indicated.
2. Face-Nailing: Install prefinished boards with butt joints, and use finishing nails for exposed
work. Finished work shall be free of hammer marks or open joints.
a. After installation of woodwork with exposed fasteners, fill exposed nail holes flush with
matching filler, sand as needed and touch-up finishes.

G. Solid Surfacing: Install solid surfacing in accordance with approved Shop Drawings and solid
surfacing Manufacturer's written instructions and recommendations.

H. Cabinetwork: Install cabinets in accordance with requirements of same NAAWS Grade as item
was fabricated.

1. Install without distortion so doors and drawers fit openings properly and are accurately aligned.
Adjust hardware to center doors and drawers in openings and to provide unencumbered
operation. Complete installation of hardware and accessory items as indicated.

2. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with
countersunk, concealed fasteners and blind nailing. Use fine finishing nails or finishing screws
for exposed fastening, countersunk and filled flush with woodwork. For shop finished items use
filler matching finish of items being installed.

3. Maintain veneer sequence matching of cabinets with transparent finish.

I.  Countertops: Anchor securely to base units and other support systems as indicated.

J.  Wall-Mounted Shelving and Work-Surfaces: Install standards, brackets and other supports
according to manufacturer's written instructions. Fasten to framing members, wood sheathing,
wood blocking or metal backing, or use toggle bolts or hollow wall anchors.
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Finishes: Touch up finishing work specified in this Section after installation of woodwork. Fill nail
holes with matching filler where exposed.

1. Apply specified finish coats including, back-priming, opaque paint, stains and paste fillers if any,
to exposed surfaces where only sealer/prime coats are applied in shop.

2. Refer to Section 099000 - Painting for final finishing of installed architectural woodwork not
indicated to be shop finished, and for related brackets and other Work exposed to view.

INSTALLED WORK

Damaged or Non-Compliant Woodwork: Remove and replace materials that are damaged or do not
comply with requirements.

1. Damaged woodwork may be repaired or refinished only when resulting repair work complies
with requirements and shows no evidence of repair or refinishing, as determined by Architect.

2. Remove and replace woodwork materials that are wet, moisture damaged, or mold damaged.

3. Replace, at no additional cost to Owner, materials that are damaged or that cannot be cleaned
to satisfaction of Owner.

Adjusting: Adjust movable components of cabinetwork and woodwork assemblies to operate safely,
smoothly, easily, and quietly, free from binding, warp, distortion, nonalignment, misplacement,
disruption, or malfunction, throughout entire operational range, and without binding or damaging
assembly components. Lubricate hardware and moving parts. Adjust joinery for uniform
appearance.

Cleaning: Clean and provide maintenance on completed construction as frequently as necessary
through the remainder of the construction period.

1. Clean interior finish carpentry on exposed and semi-exposed surfaces.
2. Restore damaged or soiled areas and touch up factory-applied finishes, if any.
3. Clean cabinetwork, counters, shelves, hardware, fittings and fixtures.

Protection: Provide final protection and maintain conditions that ensure installed Work is without
damage or deterioration at time of Substantial Completion.

1. Protect installed products from damage from moisture, dust, dirt and from effects of weather
and changing site conditions, throughout construction.

2. Comply with specified requirements for temperature and relative humidity. Continue to take
readings and report until Substantial Completion.

Demonstration and Training: Instruct Owner's personnel to operate, adjust and maintain operable
components of woodwork assemblies.

END OF SECTION
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SECTION 071413
HOT FLUID-APPLIED RUBBERIZED ASPHALT WATERPROOFING

PART 1 GENERAL

B.
C.

SUMMARY

Section Includes:

1. Reinforced rubberized-asphalt waterproofing system (WP-1).
2. Protection and drainage course, rigid insulation and flashing.

ACTION SUBMITTALS

Product Data: For each type of product, include manufacturer's written instructions for evaluating,
preparing, and treating substrate, technical data, and tested physical and performance properties of
waterproofing.

1. Detailed specification of construction and fabrication.
2. Manufacturer's installation instructions, specifically written for this project including procedures
and materials for flashing, splicing and bonding.

Shop Drawings: Show locations and extent of waterproofing. Include details for substrate joints and
cracks, sheet flashings, penetrations, inside and outside corners, tie-ins to adjoining waterproofing,
and other termination conditions.

1. Coordinate and provide transition details specific to Project between other adjacent materials
including, but not limited to, existing Bentonite/Butyl and other existing waterproofing systems.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.

Field quality-control reports.

Sample Warranties: For special warranties.

QUALITY ASSURANCE

Installer Qualifications: A qualified firm that is approved, authorized, and/or licensed by
waterproofing system manufacturer to install manufacturer's products and that is eligible to receive
manufacturer's special warranty.

Pre-Installation Conference:

1. Conduct conference at Project site.

2. Review waterproofing requirements including surface preparation, substrate condition and
pretreatment, minimum curing period, forecasted weather conditions, special details and sheet
flashings, installation procedures, testing and inspection procedures, and protection and
repairs.

Coordination: Coordinate Work of this Section with Work of other Sections for construction of
mockups and for construction of permanent assemblies as indicated in the Construction
Documents.

1. Coordinate Work of different Sections that depend on each other for proper installation,
connection, and operation.
DELIVERY, STORAGE, AND HANDLING

Store liquid materials in their original undamaged containers in a clean, dry, protected location and
within the temperature range required by waterproofing manufacturer.

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

Protect stored materials from direct sunlight.
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PROJECT CONDITIONS

Environmental Limitations: Apply waterproofing within the range of ambient and substrate
temperatures recommended by waterproofing manufacturer. Do not apply waterproofing to a damp
or wet substrate, or when temperature is below 0 deg F.

1. Do not apply waterproofing in snow, rain, fog, or mist.

Maintain adequate ventilation during application and curing of waterproofing materials.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
waterproofing and sheet flashings that do not comply with requirements or that fail to remain
watertight within specified warranty period.

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

Special Installer's Warranty: Specified form signed by Installer, covering Work of this Section, for
warranty period of two years.

1. Warranty includes removing and reinstalling protection board, drainage panels, and insulation.

PART 2 PRODUCTS

WATERPROOFING SYSTEM

Source Limitations: Provide components and accessories; including waterproofing membrane,
sheet flashings, protection course, drainage course and insulation; by a single Manufacturer or as
approved by Manufacturer for complete warranted waterproofing system.

Material Compatibility: Waterproofing materials shall be compatible with one another and adjacent
materials under conditions of service and application required, as demonstrated by waterproofing
manufacturer based on testing and field experience.

Performance Requirements: Installed waterproofing system shall withstand thermally induced
movement and exposure to weather without failure due to defective manufacture, fabrication,
installation, or other defects in construction. Waterproofing system shall remain watertight.

(WP-1) Waterproofing System:

1. Surface Conditioner.

2. Waterproofing Membrane: Base coat of 90 mils thick hot fluid-applied rubberized asphalt;
embedded reinforcing for 100 percent coverage, 60 mils embedded uncured neoprene sheet
reinforcing at corners; coat of 90 mils hot fluid-applied rubberized asphalt.

3. Drainage Course: 1/4-inch thick HDPE with filter fabric.

4. Insulation: Extruded-polystyrene board.

Hot Fluid-Applied, Rubberized-Asphalt Waterproofing Membrane: Single component; 100 percent
solids; hot fluid-applied, rubberized asphalt.

1. Basis of Design: Monolithic Membrane 6125EV by American Hydrotech.
2. Other Products and Manufacturers:

a. Ram Tough 250 by Barrett.

b. CCW-500R by Carlisle Coatings and Waterproofing.

c. 790-11 by Henry Company.

d. Tremproof 6100 by Tremco.

Aucxiliary Materials: Provide materials recommended by waterproofing manufacturer for intended
use and compatible with waterproofing.

1. Primer: ASTM D 41, asphaltic primer,

2. Elastomeric Sheet: 50 mil minimum thickness, uncured neoprene sheet, as recommended by
waterproofing system manufacturer.

3. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum
termination bars; approximately 1 by 1/8 inch thick; with stainless-steel anchors.

4. Sealants and Accessories: Manufacturer's recommended sealants and accessories.
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5. Reinforcing Fabric: Manufacturer's recommended, spun-bonded polyester fabric.

G. Protection Course: Semi-rigid sheets of fiberglass or mineral-reinforced-asphaltic core, pressure
laminated between two asphalt-saturated fibrous liners, conforming to ASTM D 65086.

H. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel: Manufactured composite subsurface
drainage panels consisting of a nonwoven, needle-punched geotextile facing with an apparent
opening size not exceeding No. 70 sieve, laminated to one side with or without a polymeric film
bonded to the other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with
a vertical flow rate of 9 to 15 gpm/ft..

I.  (INSUL-1) Unfaced Wall Insulation Drainage Panels: As specified in Section 072100 - Thermal
Insulation.

PART 3 EXECUTION

3.1 EXAMINATION

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

1. Verify that concrete has cured and aged for minimum time period recommended by
waterproofing manufacturer.

2. Ensure substrate is clean and free of depressions, waves or projections and is properly sloped
to drainage locations.
a. Finish texture of concrete substrate: Wood float finish.

3. Ensure curbs, pipes, sleeves, ducts, and vents through substrate are solidly set.

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

B. Verify moisture content of substrate to ensure current moisture content is within membrane
manufacturer's requirements.

1. Verify that substrate is visibly dry and free of moisture. Test for capillary moisture by plastic
sheet method according to ASTM D 4263.
2. Provide additional drying techniques or equipment to obtain compliance.

C. Bond Test: Apply a test patch of waterproofing membrane to the surface and check its adhesion,
per manufacturer's recommendations.

3.2 SURFACE PREPARATION

Clean and prepare substrates according to manufacturer's written instructions. Provide clean, dust-
free, and dry substrate for waterproofing application.

B. Remove grease, oil, form-release agents, paints, curing compounds, and other penetrating
contaminants or film-forming coatings from concrete.

1. Abrasive blast clean concrete surfaces uniformly to expose top surface of fine aggregate
according to ASTM D 4259 with a self-contained, recirculating, blast-cleaning apparatus.
Remove material to provide a sound surface free of laitance, glaze, efflorescence, curing
compounds, concrete hardeners, or form-release agents. Remove remaining loose material
and clean surfaces according to ASTM D 4258.

3.3 JOINTS, CRACKS, AND TERMINATIONS

Prepare and treat substrates to receive waterproofing membrane, including joints and cracks, deck
drains, corners, and penetrations according to manufacturer's written instructions.

1. Rout and fill joints and cracks in substrate. Before filling, remove dust and dirt according to
ASTM D 4258.

2. Adhere strip of elastomeric sheet to substrate in a layer of hot rubberized asphalt. Extend
elastomeric sheet a minimum of 6 inches on each side of moving joints and cracks or joints and
cracks exceeding 1/8 inch thick, and beyond deck drains and penetrations. Apply second layer
of hot fluid-applied, rubberized asphalt over elastomeric sheet.

Wayne State University | Gateway Theater Complex Hot Fluid-Applied Rubberized Asphalt Waterproofing
WSU No.189-178578 | HAA No0.2016034.00 071413 -3
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



3. Embed strip of reinforcing fabric into a layer of hot rubberized asphalt. Extend reinforcing fabric
a minimum of 6 inches on each side of nonmoving joints and cracks not exceeding 1/8 inch
thick, and beyond roof drains and penetrations.

At expansion joints and discontinuous deck-to-wall or deck-to-deck joints, bridge joints with
elastomeric sheet extended a minimum of 6 inches on each side of joints and adhere to substrates
in a layer of hot rubberized asphalt. Apply second layer of hot fluid-applied, rubberized asphalt over
elastomeric sheet.

FLASHING INSTALLATION

Install elastomeric sheets at terminations of waterproofing membrane according to manufacturer's
written instructions.

Prime substrate with asphalt primer.
Install elastomeric sheet and adhere to substrates in a layer of hot rubberized asphalt.

Extend elastomeric sheet up walls or parapets a minimum of 8 inches above plaza-deck pavers
and 6 inches onto deck to be waterproofed.

Install termination bars and mechanically fasten to top of elastomeric flashing sheet at terminations
and perimeter of waterproofing.

MEMBRANE APPLICATION

Apply primer, at manufacturer's recommended rate, over prepared substrate and allow it to dry.

Heat and apply rubberized asphalt according to manufacturer's written instructions.

1. Heat rubberized asphalt in an oil- or air-jacketed melter with mechanical agitator specifically
designed for heating rubberized asphalt.

Start application with manufacturer's authorized representative present.

Reinforced Membrane: Apply hot rubberized asphalt to substrates and adjoining surfaces indicated.
Spread to a thickness of 90 mils; embed reinforcing fabric, overlapping sheets 2 inches; spread
another 125-mil- thick layer to provide a uniform, reinforced, seamless membrane 215 mils thick.

Apply waterproofing over prepared joints and up wall terminations and vertical surfaces to heights
indicated or required by manufacturer.

Cover waterproofing with protection course with overlapped joints before membrane is subject to
backfilling.

PROTECTION COURSE INSTALLATION

Install protection board over membrane as soon as system will allow.

Cover waterproofing with protection course with overlapped joints before membrane is subject to
construction or foot traffic.

DRAINAGE PANEL INSTALLATION

After electronic membrane integrity tests, specified under Field Quality Control below, are
completed, install drainage board over membrane and protection board.

Place and secure drainage composite with geotextile facing away from wall or deck substrate,
according to manufacturer's written instructions. Use methods that do not penetrate waterproofing.
Lap edges and ends of geotextile to maintain continuity. Protect installed drainage composite
during subsequent construction.

INSULATION INSTALLATION

Install [one or more layers of board insulation to achieve required thickness] [and] [insulation
drainage panels] over waterproofed surfaces. Cut and fit to within 3/4 inch of projections and
penetrations.
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B. On vertical surfaces, set insulation units into rubberized asphalt according to manufacturer's written
instructions.

3.9 FIELD QUALITY CONTROL

Manufacturer's Field Services: Membrane manufacturer's technical representative shall provide
following field services during installation.

1. Pre-form a pre-installation examination and acceptance of substrate and surface preparation
for each stage. Issue report.

2. Be present at initial start-up for each process. Confirm application rates and techniques. Issue
report.

3. Issue summary report at completion of installation indicating manufacturer's acceptance of
installed system and warranty conditions.

B. Testing Agency: Owner will engage a qualified testing agency to inspect substrate conditions,
surface preparation, waterproofing application, protection, and drainage components, and to furnish
reports to Architect.

3.10 INSTALLED WORK
A. Protect waterproofing from damage and wear during remainder of construction period.

B. Protect installed insulation from damage due to UV light, harmful weather exposures, physical
abuse, and other causes. Provide temporary coverings where insulation is subject to abuse and
cannot be concealed and protected by permanent construction immediately after installation.

C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION
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SECTION 071700
BENTONITE WATERPROOFING

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes:
1. Bentonite and HDPE waterproofing system (WP-2).

2. Bentonite waterproofing accessories.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, and installation instructions.
2. Include manufacturer's written instructions for evaluating, preparing, and treating substrate.

B. Shop Drawings: Include installation details for waterproofing, penetrations, and interface with other
work.

C. Samples: Submit sample of bentonite waterproofing panel in accordance with Section 013300.
1. Waterproofing: 6 inches square.

2. Protection Course: 6 inches square.
3. Molded-Sheet Drainage Panels: 6 inches square.
1.3 INFORMATIONAL SUBMITTALS
Product Certificates: For each type of waterproofing material.

B. Preconstruction Test Reports: For water samples taken at Project site along with recommendations
resulting from these tests.

C. Field quality-control reports.

D. Sample Warranty: For manufacturer's special warranty.

1.4 QUALITY ASSURANCE

Installer Qualifications: An authorized representative who is trained and approved by manufacturer,
with a minimum of 2 years’ experience in installing bentonite clay waterproofing products

B. Pre-Installation Conference: Conduct conference at Project site. Review waterproofing
requirements, including surface preparation, substrate condition and pretreatment, forecasted
weather conditions, special details and sheet flashings, installation procedures, testing and
inspection procedures, and protection and repairs.

C. Mockups: Build mockups to set quality standards for fabrication and installation.

1. Build mockup of installation on typical vertical and horizontal surfaces, 10 sq. ft. in size.
2. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Architect specifically approves such deviations in writing.

D. Preinstallation Conference: Conduct conference at Project site.

1.5 DELIVERY, STORAGE, AND HANDLING
Deliver materials to Project site in manufacturer's original unopened and undamaged containers.
B. Store materials in a dry, well-ventilated space.

C. Remove and replace bentonite materials that have been prematurely exposed to moisture.
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1.6

FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted weather

conditions permit bentonite waterproofing to be installed according to manufacturer's written
instructions and warranty requirements.

1. Do not apply waterproofing materials to surfaces where ice or frost is visible. Do not apply
bentonite waterproofing materials in areas with standing water.

2. Do not place bentonite clay products in panel or composite form on damp surfaces unless such
practice is approved in writing by manufacturer.

WARRANTY

Special Warranty: Manufacturer and Contractor agree to provide labor and materials to repair or
replace waterproofing components that do not comply with specified performance requirements or
that fail in materials or workmanship within specified warranty period, and to provide such
corrections at no cost to Owner and without disruption of Owner’s daily operations.

1. Warrant that installed waterproofing system shall be free of defects including waterproofing
failure resulting from substrate cracking up to 1/8 inch.

2. Manufacturer's standard warranty covering materials.

3. Applicator's standard warranty covering workmanship.

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

PART 2 PRODUCTS

WATERPROOFING SYSTEMS

Provide complete waterproofing system in accordance with waterproofing Manufacturer’'s
recommendations and requirements for warranty..

Source Limitations: Provide system components and accessories by waterproofing Manufacturer
or as approved by manufacturer, including bentonite clay granules, mastic, drainage composites,
and other accessories.

Material Compatibility: Waterproofing materials shall be compatible with one another and adjacent
materials under conditions of service and application required, as demonstrated by waterproofing
manufacturer based on testing and field experience.

Performance Requirements: Installed waterproofing system shall withstand thermally induced
movement and exposure to weather without failure due to defective manufacture, fabrication,
installation, or other defects in construction. Waterproofing system shall remain watertight.

COMPOSITE HDPE/BENTONITE WATERPROOFING

(WP-2) Provide one of the following as suited for application and Project conditions:

1. Composite HDPE/Bentonite Membrane:
a. Minimum 90-mil- thick membrane consisting of a 12-mil- thick, HDPE geomembrane liner
bonded to a layer of bentonite clay granules 78 mils thick.
b. Puncture Resistance: 169 Ibf according to ASTM E 154.
c. Vapor Permeance: 0.030 perms according to ASTM E 96.
d. Products and Manufacturers:
1) Swelltite by CETCO.
2) TegraTite by TegraSeal.
3) Paraseal by Tremco.
2. Composite HDPE/Bentonite Membrane with Protective Facing:
a. Minimum 170-mil- thick membrane consisting of HDPE geomembrane liner bonded to a
layer of bentonite clay granules and with a spun polypropylene facing.
b. Puncture Resistance: 155 Ibf according to ASTM E 154.
Vapor Permeance: 0.031 perms according to ASTM E 96.
Manufacturers and Products:
1) TegraTite Plus by TegraSeal.
2) Paraseal LG by Tremco.

oo
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2.3 INSTALLATION ACCESSORIES

Granular Bentonite: Sodium bentonite clay containing a minimum of 90 percent montmorillonite
(hydrated aluminum silicate), with a minimum of 90 percent passing a No. 20 sieve.

B. Granular Bentonite Tubes: Manufacturer's standard 2-inch- diameter, water-soluble tube
containing approximately 1.5 Ib/ft. of bentonite; hermetically sealed; designed specifically for
placing on wall footings at line of joint with exterior base of wall.

C. Bentonite Mastic: Trowelable consistency, bentonite compound, specifically formulated for
application at joints and penetrations.

D. Termination Bar: Formed-stainless-steel bars with upper flange to receive sealant.

E. Sealants: As recommended in writing by waterproofing manufacturer. Comply with requirements
specified in Section 079000 - Joint Protection.

F. Tapes: Waterproofing manufacturer's recommended tape for joints between sheets, membranes,
or panels.

G. Adhesive: Water-based adhesive used to secure waterproofing to both vertical and horizontal
surfaces.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements
for substrate preparations affecting performance of bentonite waterproofing.

B. Verify that substrate is complete and that work that will penetrate waterproofing is complete and
rigidly installed.

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

3.2 PREPARATION

Coordinate work in the vicinity of waterproofing to ensure proper conditions for installing the
waterproofing system and to prevent damage to waterproofing after installation.

B. Formed Concrete Surfaces: Remove fins and projections. Fill voids, rock pockets, form-tie holes,
and other defects with bentonite mastic or cement grout patching material according to
manufacturer's written instructions.

C. Horizontal Concrete Surfaces: Remove debris, standing water, oily substances, mud, and similar
substances that could impair the bonding ability of concrete or the effectiveness of waterproofing.
Fill voids, cracks greater than 1/8 inch, honeycomb areas, and other defects with bentonite mastic
or cement grout patching material according to manufacturer's written instructions.

D. Excavation Support and Protection System: If water is seeping, use plastic protection sheets or
other suitable means to prevent wetting the bentonite waterproofing. Fill minor gaps and spaces
1/8 inch wide or wider with wood, metal, concrete, or other appropriate filling material. Cover or fill
large voids and crevices with cement mortar according to manufacturer's written instructions.

3.3 INSTALLATION, GENERAL

Prepare substrates, voids, cracks, and cavities; and install waterproofing and accessories
according to manufacturer's written instructions.

1. Before installing, verify the correct side of waterproofing that shall face substrate surface.

2. Apply granular bentonite around penetrations in horizontal surfaces and changes in plane
according to manufacturer's details in preparation for bentonite tubes and mastic.

3. Apply bentonite tubes, bentonite mastic, or both at changes of plane, construction joints in
substrate, projections, and penetrations.
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4. Prime concrete substrates. Primer may be omitted on concrete surfaces that comply with
manufacturer's written requirements for dryness, surface texture, and freedom from
imperfections.

Apply bentonite tubes continuously on footing against base of wall to be waterproofed.

Protect waterproofing from damage and wetting before and during subsequent construction
operations. Repair punctures, tears, and cuts.

Install protection course before backfilling or placing overburden when recommended in writing by
waterproofing manufacturer.

Place and secure molded-sheet drainage panels according to manufacturer's written instructions.
Use adhesives or another method that does not penetrate waterproofing. Lap edges and ends of
geotextile to maintain continuity. Protect installed molded-sheet drainage panels during subsequent
construction.

COMPOSITE HDPE/BENTONITE MEMBRANE INSTALLATION (WP-2)

General: Install a continuous layer of waterproofing membrane with ends and edges lapped a
minimum of 4 inches. Stagger end joints between membranes a minimum of 24 inches. Seal joints
with permanent seam tape.

Below Structural Slabs-on-Grade: Apply waterproofing membrane with HDPE side down and
staple ends and edges.

1. Install under footings, grade beams, and pile caps; or continue waterproofing through key joints
between footings and foundation walls, and extend a minimum of 8 inches up or beyond
perimeter slab forms.

2. Protect waterproofing from damage caused by reinforcing bar supports with sharp edges.

Slabs: Starting at lowest point, install a continuous layer of waterproofing membrane, with ends
and edges lapped a minimum of 2 inches.

Concrete Walls: Apply mastic around penetrations and form continuous 2-inch cant at intersection
of footings and walls with mastic.

1. Starting at lowest point, install a layer of waterproofing membrane horizontally, extending a
minimum of 6 inches onto the footing. Lap membrane ends and edges a minimum of 2 inches.

2. Secure membrane to wall with continuous adhesive or washer-headed fasteners, and tape
terminations of membrane at grade.

3. Termination at Grade: Extend waterproofing membrane to finish grade as indicated.Secure top
edge with termination bar. Apply sealant to top edge of termination bar.

Excavation Support and Protection (Permanent Shoring): Cut, clean, and treat tiebacks and similar
projections. Encase tieback heads, rods, nuts, and plates according to waterproofing
manufacturer's written instructions for each configuration. If water is present, cover shoring and
lagging with plastic protection sheets; remove plastic sheets before placing concrete.

1. Starting at lowest point, install a layer of waterproofing membrane, with ends and edges lapped
minimum of 4 inches and nailed to shoring.

2. Inspect and repair waterproofing membrane after reinforcing steel has been placed. Coordinate
and control concrete placement to avoid damage to waterproofing.

FIELD QUALITY CONTROL

Inspection: Arrange for manufacturer's representative to inspect completed waterproofing
installation before covering with other construction and provide written report that installation
complies with manufacturer's written instructions.

1. Remove and replace applications of bentonite waterproofing where inspection indicates that it
does not comply with specified requirements.

INSTALLED WORK

Protect installed waterproofing from precipitation or ground water until concrete pour is completed.
Pour concrete as waterproofing installation is completed.
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B. Protect waterproofing from damage by concrete pour or other causes. Repair damage areas prior
to concrete pour.

END OF SECTION
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SECTION 072100
THERMAL INSULATION

SUMMARY

Section Includes:

1. Extruded-polystyrene board (INSUL-1).
2. Mineral wool batts (INSUL-24).
3. Spray-foam insulation (INSUL-30).

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Product Test Reports: For each product, for tests performed by a qualified testing agency.

DELIVERY, STORAGE, AND HANDLING

Protect insulation materials from physical damage and from deterioration by moisture, soiling, and
other sources. Store inside and in a dry location. Comply with manufacturer's written instructions
for handling, storing, and protecting during installation.

Protect plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and conceal-
ment.

2. Protect against ignition at all times. Do not deliver plastic insulating materials to Project site
before installation time.

3. Complete installation and concealment of plastic materials as rapidly as possible in each area
of construction.

PART 1 PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Fire-Test-Response Characteristics: Provide insulation and related materials with the fire-test-re-
sponse characteristics indicated, as determined by testing identical products per test method indi-
cated below by UL or another testing and inspecting agency acceptable to authorities having juris-
diction. Identify materials with appropriate markings of applicable testing and inspecting agency.
1. Surface-Burning Characteristics: ASTM E84.
2. Fire-Resistance Ratings: ASTM E119.
3. Combustion Characteristics: ASTM E136.
B. INSUL-26: Mineral-fiber, semi-rigid board; RockWool CavityRock
C. INSUL-30: Polyurethane foam, spray-applied, closed-cell
2.2 EXTRUDED-POLYSTYRENE BOARD INSULATION
(INSUL-1) Extruded Polystyrene Board Drainage Panels (Below Grade): ASTM C 578, Type IV, 25-
psi minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with one
side having grooved drainage channels.
1. Surface Burning Characteristics: Maximum flame-spread and smoke-developed indexes of 25
and 450, respectively, per ASTM E 84.
2. Products and Manufacturers:
a. Styrofoam SE by Dow Chemical.
b. Foamular 250 by Owens Corning.
c. Certifoam by DiversiFoam Products.
d. GreenGuard CM by Pactiv Building Products.
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SEMI-RIGID MINERAL WOOL

(INSUL-26) Mineral Wool Rigid Board Insulation: ASTM C 612, Type IVB, dual-density, semi-rigid
mineral fiber board.

1. Basis of Design: CavityRock by Roxul Inc..

2. Performance Requirements:

Thermal Resistance, ASTM C518: R-value per inch at 75° F = 4.3 hr. ft2. F/BTU.
Moisture Absorption, ASTM C1104: 0.07 percent, maximum.

Combustibility, ASTM E136: Non-combustible.

Flame Spread Index, ASTM E84: 0, maximum.

Smoke Developed Index, ASTM E84: 0, maximum.

®o0TO

SPRAY POLYURETHANE FOAM INSULATION

(INSUL-30) Closed-Cell Polyurethane Foam Insulation: ASTM C 1029, Type Il.

1. Manufacturers:
a. BASF Corporation.
b. Dow Chemical Company .
c. Henry Company.
2. Minimum density of 1.5 Ib/cu. ft., thermal resistivity of 6.2 deg F x h x sq. ft./Btu x in. at 75
deg F.
3. Fire Characteristics per ASTM E84:
a. Maximum flame-spread of 75
b. Maximum smoke-developed indices of 450

INSULATION FASTENERS

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

1. Adhesively Attached, Spindle-Type Anchors:
a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers.
b. Eckel Industries of Canada Limited; Stic-Klip Type N Fasteners.
c. Gemco; Spindle Type.
2. Adhesively Attached, Angle-Shaped, Spindle-Type Anchor:
a. Gemco; 90-Degree Insulation Hangers.
3. Insulation-Retaining Washers:
a. AGM Industries, Inc.; RC150.
b. AGM Industries, Inc.; SC150.
c. Gemco; Dome-Cap.
d. Gemco; R-150.
e. Gemco; S-150.
4. Insulation Standoff:
a. Gemco; Clutch Clip.
5. Anchor Adhesives:
a. AGM Industries, Inc.; TACTOO Adhesive.
b. Eckel Industries of Canada Limited; Stic-Klip Type S Adhesive.
c. Gemco; Tuff Bond Hanger Adhesive.

Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of holding
insulation of thickness indicated securely in position indicated with self-locking washer in place; and
complying with the following requirements:

1. Plate: Perforated galvanized carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2 inches (50
mm) square.

2. Spindle: Copper-coated, low carbon steel, fully annealed, 0.105 inch (2.67 mm) in diameter,
length to suit depth of insulation indicated.

Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting spindle;
capable of holding insulation of thickness indicated securely in position indicated with self-locking
washer in place; and complying with the following requirements:

1. Angle: Formed from 0.030-inch- (0.762-mm-) thick, perforated, galvanized carbon-steel sheet
with each leg 2 inches (50 mm) square.

Wayne State University | Gateway Theater Complex Thermal Insulation
WSU No.189-178578 | HAA No0.2016034.00 072100 - 2
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



D.

2. Spindle: Copper-coated, low carbon steel, fully annealed, 0.105 inch (2.67 mm) in diameter,
length to suit depth of insulation indicated.

Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over spindle of
insulation anchor to maintain air space of dimension indicated between face of insulation and sub-
strate to which anchor is attached.

Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to sub-
strates indicated without damaging insulation, fasteners, and substrates.

PART 2 EXECUTION

PREPARATION

Clean substrates of substances that are harmful to insulation, including removing projections capa-
ble of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

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

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

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

Cut and trim insulation neatly to fit spaces. Butt edges and ends tight. Fit insulation tight against
mechanical, electrical and other items which protrude through plane of insulation.

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

Water-Piping Coordination: If water piping is located on inside of insulated exterior walls, coordi-
nate location of piping to ensure that it is placed on warm side of insulation and insulation encapsu-
lates piping.

Anchor Installation: Install board insulation on concrete substrates by adhesively attached, spindle-
type insulation anchors as follows:

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to
anchor manufacturer's written instructions. Space anchors according to insulation manufactur-
er's written instructions for insulation type, thickness, and application.

2. Apply insulation standoffs to each spindle to create cavity width indicated on Drawings between
concrete substrate and insulation.

3. After adhesive has dried, install board insulation by pressing insulation into position over spin-
dles and securing it tightly in place with insulation-retaining washers, taking care not to com-
press insulation.

4. Where insulation will not be covered by other building materials, apply capped washers to tips
of spindles.

Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing ac-
cording to manufacturer's written instructions.

Rigid Board Installation: Install rigid insulation to maintain continuous and complete thermal protec-
tion for building spaces and elements.

1. Install pads of adhesive spaced approximately 24 inches o.c. both ways on inside face and as
recommended by manufacturer. Fit courses of insulation between wall ties and other obstruc-
tions, with edges butted tightly in both directions. Press units firmly against inside substrates.

2. Supplement adhesive attachment of insulation by securing boards with two-piece wall ties de-
signed for this purpose and specified in Section 042000 - Unit Masonry.
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3.3 INSTALLED WORK

A. Protection: Protect installed insulation and vapor retarders from damage due to harmful weather
exposures, physical abuse, and other causes. Provide temporary coverings or enclosures where
insulation is subject to abuse and cannot be concealed and protected by permanent construction
immediately after installation.

END OF SECTION
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SECTION 072700
AIR & MOISTURE BARRIER

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes: Complete air- and moisture-barrier assembly, including accessories and
materials to bridge and seal air leakage pathways and gaps (AB-1).

B. Related Sections

1. Section 042000 - Unit Masonry: Coordinate compatibility with through-wall flashing.
2. Section 076200 - Flashing and Sheet Metal.

1.2 DEFINITIONS

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

w

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

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

1.3 ACTION SUBMITTALS

Product Data: Submit manufacturer's instructions for surface conditioner compatibility, primer,
mastic, membrane, temperature range for application of barrier materials.

B. Shop Drawings: For complete moisture barrier assemblies.

1. Show locations and extent of air barrier. Include details for substrate joints and cracks,
counterflashing strips, penetrations, inside and outside corners, terminations, and tie-ins with
adjoining construction.

2. Include details of interfaces with other materials that form part of air barrier.

1.4 INFORMATIONAL SUBMITTALS

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

B. Compatibility:

1.5 QUALITY ASSURANCE

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

B. 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."

C. Pre-Installation Conference: Prior to installation of barrier, conduct pre-installation conference at
project site.

1. Attendance: Contractor, job superintendent, subcontractors, supplier and manufacturer's
technical representative.

2. Agenda: Cover installation and coordination procedures, protective measures and related
conditions.

3. Review air-barrier requirements and installation, special details, mockups, air-leakage and
bond testing, air-barrier protection, and work scheduling that covers air barriers.

D. Mockups: Build mockups to set quality standards for materials and execution.
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1. Build integrated mockups of exterior wall assembly, 150 sq. ft., incorporating backup wall
construction, external cladding, window, storefront, door frame and sill, insulation, ties and
other penetrations, and flashing to demonstrate surface preparation, crack and joint treatment,
application of air barriers, and sealing of gaps, terminations, and penetrations of air-barrier
assembly.

a. If Architect determines mockups do not comply with requirements, reconstruct mockups
and apply air barrier until mockups are approved.

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

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

1.6 PRECONSTRUCTION TESTING

Preconstruction Adhesion and Compatibility Testing: Test for compliance with requirements for
specified performance and test methods.

1. Bond Strength: Test for cohesive and adhesive strength according to ASTM E 736. Provide
bond strength indicated in referenced fire-resistance design, but not less than minimum
specified in Part 2.

2. Density: Test for density according to ASTM E 605. Provide density indicated in referenced fire-
resistance design, but not less than minimum specified in Part 2.

3. Verify that manufacturer, through its own laboratory testing or field experience, attests that

primers or coatings are compatible with fireproofing.

Schedule sufficient time for testing and analyzing results to prevent delaying the Work.

For materials failing tests, obtain applied-fireproofing manufacturer's written instructions for

corrective measures including the use of specially formulated bonding agents or primers.

ok

1.7 PROJECT CONDITIONS

Do not apply barrier during inclement weather or when air temperature is below 40 degrees F.,
unless manufacturer's written application instructions indicate otherwise.

B. Do not apply barrier to damp, frozen, dirty, dusty, or surfaces unacceptable to manufacturer.

1.8 WARRANTY
Warranty shall provide for making good, within period of 3 years, at no cost to Owner, failures of
barrier to resist penetration of water, except where such failures are:
1. Result of structural failures of building.
2. Cracking of membrane due to temperature or shrinkage is not considered as structural failure.

B. Repair and make good barrier membrane and pay for and repair or replace affected or damaged
materials or surfaces at no cost to Owner.

1.9 COORDINATION

Coordinate installation of moisture barrier with other systems including interface conditions at
window and door openings, and to other waterproofing systems.

B. Coordinate installation of assembly over moisture barrier to protect moisture barrier from UV
exposure.

PART 2 PRODUCTS

21 ASSEMBLY REQUIREMENTS

A. General: Provide complete air- and moisture-barrier assembly meeting the following performance
requirements:
1. Performs as a drainage plane flashed to discharge liquid-water caused by incidental

condensation or water penetration to the exterior.
2. Performs as a continuous air-barrier and vapor-barrier.
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3. Accommodates substrate movement, sealing substrate expansion and control joints,
construction material changes, penetrations, tie-ins to installed waterproofing and through-wall
flashing, and transitions at perimeter conditions without deterioration and without air leakage
exceeding specified limits.

4. System Air Leakage Limit, ASTM E 283 or ASTM E 783: Maximum 0.04 cfm/sq. ft. of surface
area at 1.57 Ibf/sq. ft..

B. Source Limitations: Obtain primary moisture barrier assembly materials and accessories from
single source from single manufacturer.

C. Material Compatibility: Assembly materials shall be compatible with one another and with adjacent
materials, as demonstrated by manufacturer based on testing and field experience.

2.2 VAPOR, WATER & AIR BARRIER

A. (AB-1) Modified Bituminous Sheet: 40-mil- thick, self-adhering sheet consisting of 36 mils of
rubberized asphalt laminated to a 4-mil- thick, cross-laminated polyethylene film with release liner
on adhesive side; formulated for application with primer that complies with VOC limits of authorities
having jurisdiction.

1. Physical and Performance Properties:
a. Air Permeance, ASTM E 2178: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-Ibf/sq. ft.
pressure difference.
Water Vapor Permeance, ASTM E 96, Water Method: Maximum 0.10 perm.
Tensile Strength, ASTM D 412, Die C: Minimum 250 psi.
Ultimate Elongation, ASTM D 412, Die C: Minimum 200 percent.
Puncture Resistance, ASTM E 154: Minimum 40 Ibf.
Water Absorption, ASTM D 570: Maximum 0.15 percent weight gain after 48-hour
immersion at 70 deg F.
2. Products and Manufacturers:
Perm-A-Barrier Wall Membrane by Grace Construction Products.
CCW-705 by Carlisle Coatings & Waterproofing.
PW 100/40 AVB by Protecto Wrap Company.
Sealtight Air-Shield by W. R. Meadows Inc..
ExoAir 110/110LT by Tremco.
Blueskin SA by Henry Company.
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2.3 ASSEMBLY ACCESSORIES

General: Provide compatible assembly components recommended by membrane manufacturer to
produce a complete air- and moisture-barrier assembly.

B. Cleaner: As recommended by membrane manufacturer to clean substrates and surfaces to be
lapped.

C. Primer: Use manufacturer's recommended solvent-based or water-based primers for concrete and
concrete masonry substrates or glass-matt faced sheathing.

D. Flashing and Other Assembly Components:

Substrate-Patching Membrane

Crack Treatment Strips

Joint Reinforcing Strips

Counterflashing Strips

Roof Termination Strips: For terminating at compatible roofing membrane.

Opening Termination Strips: For terminating at windows, doors, curtain walls, and storefront
systems.

7. Termination Mastic.

8. Adhesives and Tapes.

SOk ON =

Joint Sealant: Provide joint sealants in compliance with Section 079200 - Joint Sealants.

Sprayed Polyurethane Foam Sealant: One- or two-component, foamed-in-place, polyurethane foam
sealant, 1.5- to 2.0-Ib/cu. ft. density; flame-spread index of 25 or less according to ASTM E 162;
with primer and noncorrosive substrate cleaner recommended by foam sealant manufacturer.
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Stainless-Steel Sheet: ASTM A 240, Type 304, 0.0250 inch thick, and Series 300 stainless-steel
fasteners.

FLUID-APPLIED MOISTURE BARRIER SH7

(MB-4) Fluid-Applied, Vapor-Retarding Moisture Barrier: Elastomeric, modified bituminous or
synthetic polymer (rubber) membrane; minimum dry film thickness of 40 mils.

1. Physical and Performance Properties:
a. Air Permeance, ASTM E 2178: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-Ibf/sq. ft.
pressure difference.
b. Water Vapor Permeance, ASTM E 96: Maximum 0.10 perm.
c. Ultimate Elongation, ASTM D 412, Die C: Minimum 500 percent.
2. Products and Manufacturers:
a. Elastomeric, Modified Bituminous Membrane:
1) Air-Bloc 06 WB by Henry Company.
b. Synthetic Rubber Membrane:
1) Air-Bloc, 218, by Henry Company
2) Perm-A-Barrier Liguid by Grace Construction Products.

PART 3 EXECUTION

3.1 EXAMINATION

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

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

2. Verify that concrete has cured and aged for minimum time period recommended by barrier
manufacturer.

3. Verify that concrete is visibly dry and free of moisture. Test for capillary moisture by plastic
sheet method according to ASTM D 4263.

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

5. Verify that sleeves, ties, and other penetrating components that pass through surfaces to
receive barrier are rigidly installed.

6. Verify that surfaces are free of cracks, depressions, waves or projections which may be
detrimental to successful installation.

7. Ensure that exterior sheathing panels are stabilized with corners and edges fastened with
appropriate screws.

B. Proceed with installation only after unsatisfactory conditions have been corrected. Starting Work of
this Section means acceptance of substrate and site conditions.

3.2 SURFACE PREPARATION

Clean, prepare, and treat substrate according to manufacturer's written instructions. Provide clean,

dust-free, and dry substrate for moisture barrier application.

1. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other
penetrating contaminants or film-forming coatings from concrete.

2. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets,
holes, and other voids in concrete with substrate-patching membrane.

3. Remove excess mortar from masonry ties, shelf angles, and other obstructions.

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

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

D. Joint and Crack Treatment: Prepare, fill, prime, and treat joints and cracks in substrates. Remove
dust and dirt from joints and cracks according to ASTM D 4258.
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1. Bridge and cover isolation joints, expansion joints and discontinuous wall-to-wall, deck-to-wall,
and deck-to-deck joints with overlapping modified bituminous strips.

2. Concrete and Masonry: Prepare, treat, rout, and fill joints and cracks in substrate according to
ASTM C 1193 and barrier manufacturer's written instructions. Remove dust and dirt from joints
and cracks complying with ASTM D 4258 before coating surfaces.

3. Gypsum Sheathing: Fill joints greater than 1/4 inch with sealant according to ASTM C 1193 and
air-barrier manufacturer's written instructions. Apply first layer of fluid air-barrier material at
joints. Tape joints with joint reinforcing strip after first layer is dry. Apply a second layer of fluid
air-barrier material over joint reinforcing strip.

3.3 INSTALLATION, GENERAL

Transition Strips: Install strips, transition strips, and accessory materials according to
manufacturer's written instructions to form a seal with adjacent construction and maintain a
continuous air barrier.

1. Where directed by manufacturer's written instructions, apply before or after application of
membrane to create a shingle effect and maintain continuity of the air barrier assembly from top
to bottom of structure.

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

3. Use transition membranes to tie into opening frames, spandrel panels, floor intersections and
changes in substrates.

4. Apply in accordance with manufacturer's instructions, positioning, lapping, sealing and
protecting as required.

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

C. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, storefronts,
and doors. Apply so that a minimum of 3 inches of coverage is achieved over each substrate..

D. Seal top of through-wall flashings to moisture barrier with an additional 6-inch- wide.
1. At Non-Metallic Through Wall Flashing: Use modified bituminous strip.

3.4 INSTALLATION OF SHEET MEMBRANE

A. General: Install sheet membrane moisture barrier and accessory materials according to
manufacturer's written instructions and according to recommendations in ASTM D 6135.

1. When ambient and substrate temperatures range between 25 and 40 deg F, install self-
adhering, modified bituminous air-barrier sheet produced for low-temperature application. Do
not install low-temperature sheet if ambient or substrate temperature is higher than 60 deg F.

B. Corners: Prepare, prime, and treat inside and outside corners according to ASTM D 6135.

1. Install modified bituminous strips centered over vertical inside corners. Install 3/4-inch fillets of
termination mastic on horizontal inside corners.

C. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations with
termination mastic and according to ASTM D 6135.

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

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to achieve
required bond, with adequate drying time between coats.

E. Apply and firmly adhere modified bituminous sheets horizontally over area to receive air barrier.
Accurately align sheets and maintain uniform 2-1/2-inch- minimum lap widths and end laps.
Overlap and seal seams, and stagger end laps to ensure airtight installation.

1. Apply sheets in a shingled manner to shed water without interception by any exposed sheet
edges.
2. Roll sheets firmly to enhance adhesion to substrate.
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F. Apply continuous modified bituminous sheets over modified bituminous strips bridging substrate
cracks, construction, and contraction joints.

G. CMU: Install barrier sheet horizontally against the CMU beginning at base of wall. Align top edge of
air-barrier sheet immediately below protruding masonry ties or joint reinforcement or ties, and firmly
adhere in place.

1. Overlap horizontally adjacent sheets a minimum of 2 inches and roll seams.

2. Apply overlapping sheets with bottom edge slit to fit around masonry reinforcing or ties. Roll
firmly into place.

3. Seal around masonry reinforcing or ties and penetrations with termination mastic.

4. Continue the membrane into all openings in the wall, such as doors and windows, and
terminate at points to maintain an airtight barrier that is not visible from interior.

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

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

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

1. Modified Bituminous Transition Strip: Roll firmly to enhance adhesion.

2. Elastomeric Flashing Sheet: Apply adhesive to wall, frame, and flashing sheet. Install flashing
sheet and termination bars, fastened at 6 inches o.c. Apply lap sealant over exposed edges
and on cavity side of flashing sheet.

3. Preformed Silicone-Sealant Extrusion: Set in full bed of silicone sealant applied to walls, frame,
and membrane.

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

L. Atend of each working day, seal top edge of air-barrier material to substrate with termination
mastic.

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

N. Repair punctures, voids, and deficient lapped seams in air barrier. Slit and flatten fishmouths and
blisters. Patch with air-barrier sheet extending 6 inches beyond repaired areas in all directions.

Do not cover air barrier until it has been tested and inspected by Owner's testing agency.

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

3.5 INSTALLATION OF FLUID-APPLIED MEMBRANE

General: Apply fluid-applied moisture barrier in accordance with manufacturer’s written instructions
to achieve a continuous unbroken air-barrier membrane.

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

2. Apply fluid barrier material within manufacturer's recommended application temperature
ranges.

3. Apply to dry film thickness in accordance with manufacturer’s instructions.

B. Membrane Air Barriers: Apply a to substrates according to the following thickness. Apply in full
contact around protrusions such as masonry ties.
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C. Apply strip and transition strip a minimum of 1 inch onto cured air-barrier material or strip and
transition strip over cured air-barrier material overlapping 3 inches onto each surface according to
air-barrier manufacturer's written instructions.

Do not cover air barrier until it has been tested and inspected by Owner's testing agency.

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

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

B. Inspections: Air-barrier materials, accessories, and installation are subject to inspection for
compliance with requirements. Inspections may include the following:

1. Continuity of air-barrier system has been achieved throughout the building envelope with no

gaps or holes.

Continuous structural support of air-barrier system has been provided.

Masonry and concrete surfaces are smooth, clean, and free of cavities, protrusions, and mortar

droppings.

Site conditions for application temperature and dryness of substrates have been maintained.

Maximum exposure time of materials to UV deterioration has not been exceeded.

Surfaces have been primed, if applicable.

Laps in strips and transition strips have complied with minimum requirements and have been

shingled in the correct direction (or mastic has been applied on exposed edges), with no

fishmouths.

8. Termination mastic has been applied on cut edges.

9. Strips and transition strips have been firmly adhered to substrate.

10. Compatible materials have been used.

11. Transitions at changes in direction and structural support at gaps have been provided.

12. Connections between assemblies (air-barrier and sealants) have complied with requirements
for cleanliness, surface preparation and priming, structural support, integrity, and continuity of
seal.

13. All penetrations have been sealed.

wn
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C. Tests: As determined by Owner's testing agency from among the following tests:

1. Quantitative Air-Leakage Testing: Air-barrier assemblies will be tested for air leakage according
to ASTM E 783.

2. Adhesion Testing: Air-barrier assemblies will be tested for minimum air-barrier adhesion of 30
Ibf/sq. in. according to ASTM D 4541 for each 600 sq. ft. of installed air barrier or part thereof.

D. Air barriers will be considered defective if they do not pass tests and inspections.

1. Apply additional air-barrier material, according to manufacturer's written instructions, where
inspection results indicate insufficient thickness.
2. Remove and replace deficient air-barrier components for retesting as specified above.

E. Repair damage to air barriers caused by testing; follow manufacturer's written instructions.

3.7 CLEANING AND PROTECTION

Protect moisture barrier assembly from damage during application and for remainder of
construction period; in accordance with manufacturer's written instructions.

1. Protect barrier from contact with incompatible materials and sealants not approved by barrier
manufacturer.

2. Protect barrier from exposure to UV light and harmful weather exposure as required by
manufacturer.

3. If exposed to UV light or to harmful weather for more than 30 days, remove and replace barrier;
or, as approved by moisture barrier manufacturer, repair and prepare the overexposed
membrane and install additional, full-thickness, barrier in accordance with manufacturer’s
written recommendations.
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B. Clean spills, stains, and soiling from construction that would be exposed in the completed Work,
using cleaning agents and procedures recommended by manufacturer of affected construction.

END OF SECTION
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SECTION 074200
METAL PANELS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. (MP-1) Flush Formed Aluminum Plate Panels.

2. (MP-2) Formed Box-Rib-Profile Panels.

3. (MP-4) Flush Formed Aluminum Sheet Panels.

4. Framing and accessories for metal panels.

5. Engineering required to comply with specified performance requirements.

1.2 ACTION SUBMITTALS

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

B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of edge
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures,
and accessories; and special details.

1. Indicate dimensions, panel layout, construction details, method of anchorage, method of
installation.
2. Panel layout to match layout as indicated on Drawings.

C. Delegated Design Submittal and Shop Drawings: Where professional design services or
certifications by a qualified Professional Engineer are specifically required of the Contractor by the
Contract Documents, submit shop drawings submittal package with the delegated design submittal
requirements in accordance with Section 013300 - Submittal Procedures.

D. Calculations: Upon request from the Architect/Engineer only, Contractor shall submit calculations in
accordance with Section 013300 — Submittal Procedures.

E. Samples:

1. Metal Panels: 36 inches long by actual panel width. Include fasteners, closures, and other
metal panel accessories.

1.3 INFORMATIONAL SUBMITTALS

A. Samples: Submit color samples for selection in accordance with Section 013300.

1. Metal Panels: 36 inches long by actual panel width. Include fasteners, closures, and other
metal panel accessories.

B. AQualification Data: For fabricator and installer.

1.4 QUALITY ASSURANCE
Panel system fabricator and attachment system shall be approved by the panel manufacturer.

B. Fabricator and Installer Qualifications: A single entity, well-established and experienced in metal
panel fabrication and installation, acceptable to Owner and Architect, employing skilled workers
who custom-fabricate and install metal panels similar to those required for this Project and whose
work has a record of successful in-service performance.

1. Installer Qualifications: Fabricator of metal panels for this project.

2. Experience: Having successfully completed a minimum of 10 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.

3. Architect reserves the right to reject metal panel fabricator if it is Architect's opinion that
previous performance by fabricator has been unsatisfactory, or if any of the following will not
result in required quality within time required for completion:
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a. Shop capacity and capabilities.

b. Experience of workers.

c. Installation capabilities and equipment.
d. Quality or supply of material.

C. Mockups: Fabricate and erect in place. Mock-up to illustrate shape, joints, anchoring and
attachment points, perforations and finish in accordance with approved sample.

1. Joints Included in Mock-Up: Outside corner with corner bar typical in-field joint, in-field joint with
shap cover, inside corner, expansion joints.

2. Obtain Architect's acceptance of visual qualities of mock-ups before start of work. Accepted
unit establishes minimum standard for work. Unit may be incorporated into work.

1.5 ENVIRONMENTAL CONDITIONS

Field Measurements: should be taken prior to the completion of shop fabrication whenever
possible. However, coordinate fabrication schedule with construction progress as directed by the
Contractor to avoid delay of work. Field fabrication may be allowed to ensure proper fit. However,
field fabrication shall be kept to an absolute minimum with the majority of the fabrication being done
under controlled shop conditions.

B. Verify dimensions by field measurement before panel fabrication. Design units to provide for
adjustment and fitting of components during field installation. Preassemble units at shop to
minimize mechanical joints, splicing and field assembly of units.

1.6 COORDINATION

Coordinate work directly with other trades as necessary to insure proper fitting, joining or to
clearances of other work. Obtain templates as required to insure proper fitting. Verify dimensions
and exchange shop drawings.

1.7 WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
components of metal panels and sub-framing systems that fail in materials or workmanship within
specified warranty period.

1. Failures including but not limited to the following:
a. Deterioration resulting from U.V. and weather exposure,
b. Structural failures including rupturing, cracking, or puncturing.
c. Deterioration of materials beyond normal weathering.

2. Provide warranty covering panel fabrication defects and loss of specified physical and
performance properties, when panels are installed in accordance with manufacturer’s
requirements.

3. Provide warranty covering cost of panel removal and installation of replacement panels.

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

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees
to repair finish or replace metal panels that show evidence of deterioration of factory-applied
finishes within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 10 years from date of Substantial Completion.

PART 2 PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Contractor shall engage a qualified Professional Engineer to provide delegated design services in
accordance with Section 013300 — Submittal Procedures
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B. Structural Performance: Design panels and connections in accordance with applicable codes and

standards, capable of withstanding project design loads, within limits and under conditions
indicated, without excessive stress or deflection.

1. Design Loads: Design and construct metal panel, including anchorages, to withstand attached
dead loads, live loads and the following wind:

a. Dead Loads, Live Loads, and Other Project Loads: As indicated on Construction
Documents.
b. Wind Loads: Provisions of ASCE 7-10 as indicated in the Construction Documents.

2. All other related items that are shop or field fastened to panels for purposes of placing and
anchoring panels; clip angles and other members used to connect panels to structural steel or
backup and shim, bolts, nuts, girts and steel angle clips at concealed connections.

3. System to accommodate movement of components without buckling, undue stress on
fasteners, or other detrimental effects, when subject to seasonal temperature ranges.

C. Thermal Movement: System to provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F without causing detrimental effects to
system or components.

D. Not Permitted: Vibration harmonics; wind whistles; noises caused by thermal movement; thermal
movement transmitted to other building elements; loosening, weakening or fracturing of
attachments or components of system.

2.2 CUSTOM FORMED METAL PANELS
Single Source Responsibility: Provide metal panel products by a single firm for each type of metal
panel.

B. (MP-1) Flush Formed Aluminum Plate Panels: Custom-fabricated aluminum plate panels,
fabricated from single sheets of aluminum formed into profile for installation method indicated.
Include attachment assembly components and panel stiffeners as required.

1. Panel Profile: Flush profile as shown on Drawings.
2. Panel Depth: As shown.
3. Panel Sizes: Varying, as shown.
4. Aluminum Sheet: 0.125 inch thick, tension-leveled, smooth aluminum sheet, ASTM B 209.
5. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class |, 0.018 mm or thicker.
a. Color: Black, as selected by Architect.
6. Panel Sizes: Varying, as shown.

C. (MP-2) Formed Box-Rib-Profile Panels: Box-shaped (90-degree) ribs, with interlocking tongue and
groove joints, installed with concealed clip fasteners. Include attachment assembly components
and accessories.

1. Basis of Design: Morin Matrix Series, MX 1.0.
2. Aluminum Sheet: 0.063 inch thick, tension-leveled, smooth aluminum sheet, ASTM B 209.
3. Panel Configuration:
a. Profiles: Multiple, as selected by Architect from Manufacturer's full range.
b. Panel Width and Length: As shown.
c. Panel Depth: 1-1/2 inch.
d. Rib Orientation: As shown.
4. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
a. Color: Black, as selected by Architect.

D. (MP-4) Flush Formed Aluminum Sheet Panels: Custom-fabricated formed aluminum sheet panels
fabricated from single sheets of aluminum formed into profile for installation method indicated.
Include attachment assembly components and accessories.

1. Panel Profile: Flush profile as shown on Drawings.

2. Panel Depth: As shown.

3. Panel Sizes: Varying, as shown.

4. Aluminum Sheet: 0.063 inch thick, tension-leveled, smooth aluminum sheet, ASTM B 209.

5. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class |, 0.018 mm or thicker.

a. Color: Black, as selected by Architect.
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2.3 PANEL SYSTEM COMPONENTS

Wall Panel Accessories: Provide components required for a complete wall panel assembly
including trim, copings, fascia, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers,
closure strips, and similar items. Match material and finish of panels unless otherwise indicated.

B. Aluminum Extrusions: ASTM B 221, alloy and temper recommended by manufacturer for type of
use and finish indicated.

C. Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel sheet,
ASTM A 653, G90 coating designation or ASTM A 792, Class AZ50 aluminum-zinc-alloy coating
designation unless otherwise indicated. Provide manufacturer's standard sections as required for
support and alignment of metal panel system.

1. Subframing Anchors: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded
studs, and other suitable fasteners designed to withstand design loads. Provide EPDM or
neoprene sealing washers.

a. Subframing-to-Concrete: Stainless steel or zinc-coated, self-tapping (Tapcon).
b. Subframing-to-Steel Stud: Zinc-coated, self-tapping

2. Fasteners for Miscellaneous Metal Framing: Of type, material, size, corrosion resistance,
holding power, and other properties required to fasten miscellaneous metal framing members
to substrates.

D. Flashing and Trim: Formed from 0.018-inch-minimum thickness, zinc-coated (galvanized) steel
sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating. Provide flashing and
trim as required to seal against weather and to provide finished appearance. Locations include, but
are not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae,
parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as
adjacent metal panels.

E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with
panel materials, are nonstaining, and do not damage panel finish. Refer to Section 079000 - Joint
Sealants.

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

2. Joint Sealant for Exterior and Exposed Seals: ASTM C 920 silicone sealant; of type, grade,
class, and use classifications required to seal joints in metal panels and remain watertight; and
as recommended in writing by metal panel manufacturer.

3. Lap Sealant: Butyl-rubber-based, ASTM C 1311.

2.4 FABRICATION

General: Fabricate and finish metal panels and accessories at the factory to greatest extent
possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated
performance requirements demonstrated by laboratory testing.

1. Comply with indicated profiles and with dimensional and structural requirements.

2. Shop fabricate system and assemble units ready for installation.

3. Panel fabricator shall field measure as required to insure level, square and true to line,
installation.

B. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that
apply to design, dimensions, metal, and other characteristics of item indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and
tool marks and that are true to line and levels indicated, with exposed edges folded back to
form hems.

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

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-lock
seams. Tin edges to be seamed, form seams, and solder.

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant and
to comply with SMACNA standards.
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5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not
allowed on faces of accessories exposed to view.
6. Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal recommended in writing by metal panel manufacturer.
a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal wall
panel manufacturer for application but not less than thickness of metal being secured.

GENERAL FINISH REQUIREMENTS

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

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

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

Finishes for Concealed Surfaces: Comply with NAAMM's "Metal Finishes Manual" for
recommendations for applying and designating finishes.

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

2. Concealed Steel Items: Galvanized in accordance with ANSI/ASTM A653 to 2.0 oz/sq ft primed
with iron oxide paint.

3. Apply one coat of bituminous paint to concealed aluminum and steel surfaces in contact with
cementitious or dissimilar materials.

4. Primer: FS TT-P-31; for shop application and field touch-up.

5. Touch-Up Primer for Galvanized Surfaces: FS TT-P-641; TT-P-645.

PART 3 EXECUTION

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with requirements
for installation tolerances, metal wall panel supports, and other conditions affecting performance of
work.

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural panel
support members and anchorage have been installed within alignment tolerances required by
metal wall panel manufacturer.

2. Examine wall sheathing to verify that sheathing joints are supported by framing or blocking and
that installation is within flatness tolerances required by metal wall panel manufacturer.

Examine roughing-in for components and systems penetrating metal wall panels to verify actual
locations of penetrations relative to seam locations of metal wall panels before metal wall panel
installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

METAL PANEL INSTALLATION

General: Install metal panels according to manufacturer's written instructions in orientation, sizes,
and locations indicated on Drawings. Install panels perpendicular to girts and subgirts unless
otherwise indicated. Anchor metal wall panels and other components of the Work securely in
place, with provisions for thermal and structural movement.

1. Commence metal panel installation and install in presence of factory-authorized representative.

2. Shim or otherwise plumb substrates receiving metal wall panels.

3. Flash and seal metal wall panels at perimeter of all openings. Fasten with self-tapping screws.
Do not begin installation until weather barrier and flashings that will be concealed by metal wall
panels are installed.
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Install screw fasteners in predrilled holes.

Locate and space fastenings in uniform vertical and horizontal alignment.

Install flashing and trim as metal wall panel work proceeds.

Locate panel splices over, but not attached to, structural supports. Stagger panel splices and

end laps to avoid a four-panel lap splice condition.

Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete

and elsewhere as indicated or, if not indicated, as necessary for waterproofing.

9. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-tapping screws.
Fasten flashings and trim around openings and similar elements with self-tapping screws.

10. Provide weathertight escutcheons for pipe and conduit penetrating exterior walls.

Noo s

®

B. Fasteners: Use fasteners of type and size that will secure wall components in compliance with
design load requirements, without corroding.

1. Steel Wall Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use
galvanized steel fasteners for surfaces exposed to the interior.

2. Aluminum Wall Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the
exterior; use aluminum or galvanized steel fasteners for surfaces exposed to the interior.

3. Copper Wall Panels: Use copper, stainless-steel or hardware-bronze fasteners.

4. Stainless-Steel Wall Panels: Use stainless-steel fasteners.

5. Conceal fasteners and expansion provisions, where possible, in exposed work and locate to
minimize possibility of leakage.

C. Metal Protection: Do not install metal wall panel system with non-compatible materials. Protect the
metal wall panels from masonry and products containing lime by leaving the protective coating on
the zinc until project and clean-up completionWhere dissimilar metals will contact each other or
corrosive substrates, protect against galvanic action as recommended by metal wall panel
manufacturer.

D. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weathertight performance of metal wall panel assemblies. Provide types of gaskets, fillers, and
sealants indicated or, if not indicated, types recommended by metal wall panel manufacturer.

1. Seal metal wall panel end laps with double beads of tape or sealant, full width of panel. Seal
side joints where recommended by metal wall panel manufacturer.

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint
Sealants."

3.3 ACCESSORY INSTALLATION

General: Install accessories with positive anchorage to building and weathertight mounting, and
provide for thermal expansion. Coordinate installation with flashings and other components.

1. Install components required for a complete metal wall panel assembly including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.

B. Miscellaneous Framing: Install subgirts, base angles, sills, furring, and other miscellaneous wall
panel support members and anchorages according to ASTM C 754, metal wall panel
manufacturer's written recommendations, and approved Shop Drawings.

1. Install girts tight to moisture barrier (MB).

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

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool marks
and that is true to line and levels indicated, with exposed edges folded back to form hems.
Install sheet metal flashing and trim to fit substrates and to result in waterproof and weather-
resistant performance.

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

Wayne State University | Gateway Theater Complex Metal Panels
WSU No.189-178578 | HAA No0.2016034.00 074200 - 6
100% Design Development | January 30, 2019 NOT FOR CONSTRUCTION



3.4 TOLERANCES

Panel Erection Tolerances: Erect formed metal panel sheet metal work plumb and true, in
alignment and in relation to lines and dimensions shown. Variations of 1/8 inch in 10 feet, non-
accumulative, is maximum permissible for plumb, warp, bow and alignment.

1. Maximum Offset From True Alignment Between Adjacent Members Butting In Line: 1/16 inch.
2. Maximum Variation from Plane or Location Indicated on Drawings: 1/8 inch.

3.5 CLEANING AND PROTECTION

Remove temporary protective coverings and strippable films, if any, as metal wall panels are
installed, unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal wall panel installation, clean finished surfaces as recommended by metal wall
panel manufacturer. Maintain in a clean condition during construction.

B. After metal wall panel installation, clear weep holes and drainage channels of obstructions, dirt, and
sealant.

C. Replace metal wall panels that have been damaged or have deteriorated beyond successful repair
by finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 075400
THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

PART 1 GENERAL

1.1  SUMMARY
A. Section Includes: Fully-adhered TPO membrane roofing systems (TPO).

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments
to other work.

1. Base flashings and membrane terminations.

2. Tapered insulation, including slopes.

3. Roof plan showing orientation of steel roof deck and orientation of membrane roofing and fas-
tening spacings and patterns for mechanically fastened membrane roofing.

4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

1.3 INFORMATIONAL SUBMITTALS
Qualification Data: For qualified Installer and manufacturer.
B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies
with requirements specified in "Performance Requirements" Article.
1. Submit evidence of compliance with performance requirements.

C. Field quality-control reports.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed for membrane roofing sys-
tem identical to that used for this Project.

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by membrane roof-
ing system manufacturer to install manufacturer's product and that is eligible to receive manufactur-
er's special warranty.

1.5 PROJECT CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather condi-
tions permit roofing system to be installed according to manufacturer's written instructions and war-
ranty requirements.

1.6 WARRANTY

Special Warranty: Manufacturer's standard or customized form, without monetary limitation, in
which manufacturer agrees to repair or replace components of membrane roofing system that fail in
materials or workmanship within specified warranty period.

1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, cover
boards, substrate board, roofing accessories, and other components of membrane roofing sys-
tem.

2. Warranty Period: 20 years from date of Substantial Completion.
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PART 2 PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. General Performance: Installed roofing system and flashings shall withstand specified uplift pres-
sures, thermally induced movement, and exposure to weather without failure due to defective man-
ufacture, fabrication, installation, or other defects in construction. Roof system and flashings shall
remain watertight.
1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested
according to ASTM G 152, ASTM G 154, or ASTM G 155.
2. Impact Resistance: Roof membrane shall resist impact damage when tested according to
ASTM D 3746, ASTM D 4272, or the "Resistance to Foot Traffic Test" in FM Approvals 4470.
B. Wind Uplift Resistance: Design roofing system to resist wind uplift pressures in accordance with FM
Global Requirements when tested according to FM Approvals 4474, UL 580, or UL 1897.
2.2 ROOFING SYSTEM, GENERAL
Material Compatibility: Provide roofing materials that are compatible with one another under condi-
tions of service and application required, as demonstrated by membrane roofing manufacturer
based on testing and field experience.
B. Source Limitations: Obtain roofing system components from same manufacturer as membrane
roofing or approved by membrane roofing manufacturer.
C. Manufacturers: Provide Basis of Design or approved equivalent roofing system, from one of the fol-
lowing manufacturers:
1. Carlisle SynTec Incorporated.
2. Firestone Building Products Company.
3. GAF Materials Corporation.
4. GenFlex Roofing Systems.
5. Johns Manville Roofing Systems
6. Stevens Roofing Systems; Division of JPS Elastomerics.
7. Versico Incorporated.
8. Mule-Hide Products, Co..
System Basis of Design: Sure-Weld TPO Fully-Adhered System by Carlisle Syntec.
E. Roofing System Configurations: As indicated in Drawings and as follows:
1. TPO-1: On concrete deck.
a. insulation,
b. protection board
c. adhered, reinforced TPO membrane, 60 mils (minimum), white;
2. TPO-2: On metal deck
a. substrate board and vapor barrier
b. insulation,
c. protection board
d. adhered, reinforced TPO membrane, 60 mils (minimum), white;
2.3 ROOFING SYSTEM COMPONENTS
Fleece-Backed Fabric-Reinforced Thermoplastic Polyolefin (TPO) Sheet: ASTM D 6878, internally
fabric or scrim reinforced, fabric-backed TPO sheet.
1. Membrane Thickness: 115 mils total, consisting of 60 mil TPO membrane and 55 mils fabric
backing.
2. Exposed Face Color: White, as selected by Architect.
B. Rib Profiles: Sure-Weld TPO Contour Rib Profile by Carlisle Syntec.
Cover (Protection) and Substrate Board: ASTM C 1177, glass-mat, water-resistant gypsum sub-
strate, 1/2 inch thick.
1. Product: Dens Deck by Georgia-Pacific Corporation.
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D. Polyisocyanurate Board Insulation: ASTM C 1289, Type Il, Class 1, Grade 2, felt or glass-fiber mat
facer on both major surfaces.

1. Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches unless
otherwise indicated.

2. Roof Insulation: Provide preformed roof insulation boards manufactured or approved by TPO
membrane roofing manufacturer, selected from manufacturer's standard sizes suitable for ap-
plication, of thicknesses indicated.

a. Average R-value: R-45 for roof insulation.

3. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain. Fabricate to slopes indicated.

4. Insulation Accessories: Furnish roof insulation accessories recommended by insulation manu-
facturer for intended use and compatibility with membrane roofing.

a. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corro-
sion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation and
cover boards to substrate, and acceptable to roofing system manufacturer.

b. Full-Spread Applied Insulation Adhesive: Insulation manufacturer's recommended spray-
applied, low-rise, two-component urethane adhesive formulated to attach roof insulation to
substrate or to another insulation layer.

E. Vapor Barrier at Roof: ASTM D 1970 vapor barrier; 40 mils thick self-adhering composite sheet
consisting of rubberized asphalt and woven polypropylene film; water-vapor transmission of no
more than 0.10 perms when tested in accordance with ASTM E 96.

1. Basis of Design: VapAir Seal 725TR by Carlisle Syntec Systems, or as recommended by Roof-
ing Manufacturer.

2.4 AUXILIARY MEMBRANE ROOFING MATERIALS
General: Auxiliary membrane roofing materials recommended by roofing system manufacturer for
intended use, and compatible with membrane roofing.
1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.

B. Sheet Flashing: Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 55
mils thick, minimum, of same color as sheet membrane.

C. Bonding Adhesive: Manufacturer's standard.
D. Slip Sheet: Manufacturer's standard, of thickness required for application.

E. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars, ap-
proximately 1 by 1/8 inch thick; with anchors.

F. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet,
approximately 1 inch wide by 0.05 inch thick, prepunched.

G. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-re-
sistance provisions in FM Approvals 4470, designed for fastening membrane to substrate, and ac-
ceptable to membrane roofing system manufacturer.

H. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reg-
lets, and other accessories.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following
requirements and other conditions affecting performance of roofing system:

1. Verify that roof openings and penetrations are in place and curbs are set and braced and that
roof drain bodies are securely clamped in place.

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations
and terminations and that nailers match thicknesses of insulation.
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3. Verify that surface plane flatness and fastening of steel roof deck complies with requirements in
Division 05 Section "Steel Decking."

4. Verify that minimum concrete drying period recommended by roofing system manufacturer has
passed.

5. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by
plastic sheet method according to ASTM D 4263.

6. Verify that concrete curing compounds that will impair adhesion of roofing components to roof
deck have been removed.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation
according to roofing system manufacturer's written instructions. Remove sharp projections.

Prevent materials from entering and clogging roof drains and conductors and from spilling or mi-
grating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place
or when rain is forecast.

Complete terminations and base flashings and provide temporary seals to prevent water from en-
tering completed sections of roofing system at the end of the workday or when rain is forecast. Re-
move and discard temporary seals before beginning work on adjoining roofing.

Install acoustical roof deck rib insulation strips, specified in Division 05 Section "Steel Decking," ac-
cording to acoustical roof deck manufacturer's written instructions, immediately before installation of
overlying construction and to remain dry.

SUBSTRATE BOARD

Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with
end joints staggered between rows. Tightly butt substrate boards together.

1. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, perime-
ter, and field of roof according to membrane roofing system manufacturers' written instructions.

VAPOR BARRIER INSTALLATION

Laminate Sheet: Install laminate-sheet vapor retarder in a single layer over area to receive vapor
retarder, side and end lapping each sheet a minimum of 2 inches and 6 inches, respectively. Bond
vapor retarder to substrate as follows:

1. Apply adhesive at rate recommended by vapor-retarder manufacturer. Seal laps with adhesive.
2. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air
movement into membrane roofing system.

INSULATION INSTALLATION

General: Comply with membrane roofing system and insulation manufacturer's written instructions
for installing roof insulation.

1. Install insulation adhesively or mechanically as recommended in writing by roofing system
Manufacturer.

2. Install tapered insulation under area of roofing to conform to slopes indicated.

3. Install insulation under area of roofing to achieve required thickness. Where overall insulation
thickness is 2.7 inches or greater, install two or more layers with joints of each succeeding layer
staggered from joints of previous layer a minimum of 6 inches in each direction.

a. Where installing composite and noncomposite insulation in two or more layers, install
noncomposite board insulation for bottom layer and intermediate layers, if applicable, and
install composite board insulation for top layer.

4. Trim surface of insulation where necessary at roof drains so completed surface is flush and
does not restrict flow of water.

5. Install with long joints of insulation in a continuous straight line with end joints staggered be-
tween rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch with insu-
lation.
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6. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

B. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:

1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft. and allow pri-
mer to dry.

2. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and
maintaining insulation in place.

3. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly
pressing and maintaining insulation in place.

C. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using me-
chanical fasteners specifically designed and sized for fastening specified board-type roof insulation
to deck type.

1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.

D. Mechanically Fastened and Adhered Insulation: Install each layer of insulation and secure first
layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening
specified board-type roof insulation to deck type.

1. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of roof.

2. Set each subsequent layer of insulation in ribbons of bead-applied insulation adhesive, firmly
pressing and maintaining insulation in place.

3. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhe-
sive, firmly pressing and maintaining insulation in place.

E. Install cover boards over insulation with long joints in continuous straight lines with end joints stag-
gered between rows. Offset joints of insulation below a minimum of 6 inches in each direction.
Loosely butt cover boards together and fasten to roof deck as recommended in writing by roofing
system Manufacturer.

1. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof.

3.6 ADHERED MEMBRANE ROOFING INSTALLATION

Base Flashing: Install sheet flashings and preformed flashing accessories and adhere to substrates

according to membrane roofing system manufacturer's written instructions.

1. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow
to partially dry. Do not apply to seam area of flashing.

2. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet
flashing.

3. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side
and end laps to ensure a watertight seam installation.

4. Terminate and seal top of sheet flashings[ and mechanically anchor to substrate through termi-
nation bars.

B. Adhere membrane roofing over area to receive roofing and install according to membrane roofing
system manufacturer's written instructions.

C. Start installation of membrane roofing in presence of membrane roofing system manufacturer's
technical personnel.

D. Accurately align membrane roofing and maintain uniform side and end laps of minimum dimensions
required by manufacturer. Stagger end laps.

E. Bonding Adhesive: Apply to substrate and underside of membrane roofing at rate required by man-
ufacturer and allow to partially dry before installing membrane roofing. Do not apply to splice area
of membrane roofing.

F. In addition to adhering, mechanically fasten membrane roofing securely at terminations, penetra-
tions, and perimeter of roofing.

G. Apply membrane roofing with side laps shingled with slope of roof deck where possible.
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H. Seams: Clean seam areas, overlap membrane roofing, and hot-air weld side and end laps of mem-
brane roofing and sheet flashings according to manufacturer's written instructions to ensure a wa-
tertight seam installation.

1. Testlap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut edges of
sheet membrane.

2. Verify field strength of seams a minimum of twice daily and repair seam sample areas.

3. Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

I. Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing in
place with clamping ring.

J. Install membrane roofing and auxiliary materials to tie in to existing roofing to maintain weather-
tightness of transition[ and to not void warranty for existing membrane roofing system].
3.7 WALKWAY INSTALLATION

Flexible Walkways: Install walkway products in locations indicated. Heat weld to substrate or ad-
here walkway products to substrate with compatible adhesive according to roofing system manu-
facturer's written instructions.

3.8 FIELD QUALITY CONTROL

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

B. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect
roofing installation on completion.

C. Repair or remove and replace components of membrane roofing system where inspections indicate
that they do not comply with specified requirements.

D. Additional inspections, at Contractor's expense, will be performed to determine compliance of re-
placed or additional work with specified requirements.

3.9 PROTECTING AND CLEANING

Protect membrane roofing system from damage and wear during remainder of construction period.
When remaining construction will not affect or endanger roofing, inspect roofing for deterioration
and damage, describing its nature and extent in a written report, with copies to Architect and
Owner.

B. Correct deficiencies in or remove membrane roofing system that does not comply with require-
ments; repair substrates; and repair or reinstall membrane roofing system to a condition free of
damage and deterioration at time of Substantial Completion and according to warranty require-
ments.

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION
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SECTION 076200
SHEET METAL & FLASHING

PART 1 GENERAL

1.1  SUMMARY

A. Section Includes:

1. Prefinished sheet metal flashing, roof edges and parapets, coping, expansion and contraction
joint covers, parapet wall covers (SMF).
2. Flexible membrane flashing (MEMB FLASH).

1.2 COORDINATION

Coordinate with Section 074200- Metal Panels for copings and other sheet metal work by metal
panel (MP) fabricator.

B. Coordinate sheet metal layout and seams with penetrations and with joints and seams in adjacent
materials.

C. Coordinate sheet metal installation with adjoining roofing and wall materials, joints, and seams to
provide leakproof, secure, and noncorrosive installation.

D. Coordinate work of this section with interfacing and adjoining work for proper sequencing of each
installation. Ensure best possible weather resistance and durability of work and protection of
materials and finishes.

1.3 ACTION SUBMITTALS

Product Data: For manufactured components. Include construction details, material descriptions,
dimensions of individual components and profiles, and finishes for each manufactured product and
accessory. Include identification of material, thickness, weight, and finish for each type.

B. Shop Drawings: For sheet metal flashing and trim. Include plans, elevations, sections, and
attachment details. Indicate installation layouts, expansion-joint locations, spacing of fasteners,
cleats, clips, and other attachments. Distinguish between shop- and field-assembled work.

C. Samples: For each type of sheet metal and finishes,12 inches long by actual width of unit,
including finished seam and in required profile.

1.4 INFORMATIONAL SUBMITTALS

Qualification Data: For fabricator and manufacturers.

1.5 QUALITY ASSURANCE

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

B. Pre-Installation Conference: Conduct a conference to review and discuss the following:

1. Review construction schedule. Verify availability of materials, Installer's personnel, equipment,
and facilities needed to make progress and avoid delays.

2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, and
condition of other construction that affect sheet metal flashing and trim.

3. Review requirements for insurance and certificates if applicable.

4. Review sheet metal flashing observation and repair procedures after flashing installation.

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for fabrication and installation.

1. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Architect specifically approves such deviations in writing.
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2. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.6 DELIVERY, STORAGE, AND HANDLING

Protect mechanical and other finishes on exposed surfaces from damage by applying strippable,
temporary protective film before shipping, and protect film from exposure to sunlight and high
humidity.

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

1.7 WARRANTY

Special Finish Warranty: Submit manufacturer's 20 year written warranty covering failure of the
factory-applied exterior finish on sheet metal and agreeing to repair finish or replace sheet metal
that evidences finish deterioration. Deterioration of finish includes, but is not limited to, color fade,
chalking, cracking, peeling, and loss of film integrity.

B. Weathertight Warranty: In which Installer agrees to repair or replace components of sheet metal
flashing that fail in materials or workmanship within 5 years of Date of Substantial Completion.
Failures include, but are not limited to, the following:

1. Structural failures including, but not limited to, rupturing, cracking, or puncturing.

2. Wrinkling or buckling.

3. Loose parts.

4. Failure to remain weathertight, including uncontrolled water leakage.

5. Deterioration of metals, metal finishes, and other materials beyond normal weathering,
including nonuniformity of color or finish.

6. Galvanic action between sheet metal and dissimilar materials.

PART 2 PRODUCTS

21 PERFORMANCE REQUIREMENTS

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

B. FM Approvals Listing: Manufacture and install copings and roof edge flashings that are listed in
FM Approvals' "RoofNav" and approved for windstorm classification, [Class 1-60] [Class 1-75]
[Class 1-90] [Class 1-105] [Class 1-120]. Identify materials with name of fabricator and design
approved by FM Approvals.

C. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings tested
according to SPRI ES-1 and capable of resisting the following design pressure:
1. Design Pressure: As indicated on Drawings.

D. Thermal Movement: Allow for thermal movements from ambient and surface t