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SECTION 01 10 00

SUMMARY

PART 1 – GENERAL

1.1 SUMMARY

A. Section Includes:
1. Project Information.
2. Work covered by Contract Documents.
3. Codes and Standards.
4. Specification and drawing conventions.
5. Miscellaneous provisions.

1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply to the
Work of all Sections in the Specifications.  The Contract Documents are
complementary, and what is required by one shall be as binding as if required by
all.

B. Conflicts or discrepancies among the Contract Documents shall be resolved in the
following order of priority:
1. The Form of Contract, as modified by Contract modifications (Change Orders).

Change Orders of later date take precedence over those instruments of earlier
date;

2. The General Conditions, as modified by the Supplementary General
Conditions;

3. Specifications;
a. Specifications govern Drawings for quality and performance.

4. Drawings.
a. Drawings govern Specifications for quantity and location.
b. In the event of a conflict between small-scale detail drawings (e.g. less

detailed, 1/8”=1”-0” scale) and large-scale detail drawings (e.g. more
detailed, 1-1/2” = 1’-0” scale), the largest scaled drawings take
precedence.

C. In the event of ambiguity or conflicts between Specifications and Drawings, the
greater quantity and the better quality shall govern.
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1.3 PROJECT INFORMATION

A. Project Identification: Mann Hall Renovation, Demolition Package.
1. Project Location: 2501 Stinson Drive, Raleigh, North Carolina 27607.

B. Project Directory: Refer to Specification Section 00 01 03 “Project Directory”.

C. Project Web Site: A Project Web Site administered by Contractor will be used for
purposes of managing communication and documents during the construction
stage.
1. See Section 01 31 00 “Project Management and Coordination” for

requirements for establishing, administering, and using the Project Web Site.

1.4 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of:
1. Mann Hall Renovation project will transform the existing building into a new

academic hub on North Campus to support the College of Engineering growth
and provide a new and vibrant home for Esports at NC State.

2. The Early Procurement scope includes: structural demolition of slabs, new
foundations within building envelope, structure for mechanical penthouse,
roof with associated accessories and specialties.

1.5 CODES AND STANDARDS

A. All references to codes, specifications and standards referred to in the Contract
Documents shall mean, and are intended to be, the edition referenced in the
Appendix B as noted in the Project Drawings.

B. In addition to the codes, specifications and standards referred to in the Contract
Documents all work provided under this Contract shall comply with the applicable
provisions of the following, where standards conflict the more stringent shall apply:

NC State Facilities – Design and Construction Guidelines -
https://facilities.ofa.ncsu.edu/resources/guidelines/construction-guidelines/

1. Electrical Utility:  Not Applicable
2. Gas Utility:  Not Applicable
3. Water Utility:  Not Applicable
4. Sewer:  Not Applicable
5. Stormwater:  Not Applicable
6. Zoning:  Not Applicable

1.6 SPECIFICATION AND DRAWING CONVENTIONS

A. Specifications Format: The Specifications are organized into Divisions and Sections
using CSI/CSC's "MasterFormat 2020" 50-Division numbering system.
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1. Section Identification:  Specifications use section numbers and titles to help
cross-referencing in the Contract Documents.  Sections in the Project Manual
are in numeric sequence, without all numbers included in the sequence.
 Consult the Table of Contents at the beginning of the Project Manual to
determine numbers and names of sections in the Contract Documents.

2. The order of articles, paragraphs, subparagraphs, and sub-subparagraphs
within the text of any specification section is defined by a sequence of
indentations.
a. Article, paragraph and subparagraph titles, and other identifications of

subject matter in the specifications are intended as an aid in locating
and recognizing various requirements in the beginning words of a
sentence.

b. Specification text governs over titling and is understood to be
interpreted as a whole. Where a title establishes the subject, the titles
are subordinate to and do not define, limit, or otherwise restrict the
specification text.

3. The captions and headings of various subdivisions of the Contract Documents
are intended only as a matter of reference and convenience for describing the
Work and in no way define, prescribe, or limit the scope or intent of the
Contract Documents or any subdivision thereof.

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

Contract Documents is abbreviated.  Words and meanings are to be
interpreted as appropriate.  Words implied, but not stated, are to be inferred
as the sense requires. Singular words are to be interpreted as plural, and
plural words interpreted as singular where applicable as the context of the
Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the
specifications. Requirements expressed in imperative mood are to be
performed by Contractor.  Occasionally, the indicative or subjunctive mood
may be used in the section text for clarity to describe responsibilities that
must be fulfilled indirectly by Contractor or by others when noted.
a. The words "shall," "shall be," or "shall comply with," depending on the

context, are implied where a colon (:) is used within a sentence or
phrase.

b. Contract Documents may omit modifying words such as “all” or “any,”
and articles such as “the” or “an.” The absence of a modifier or article
from one statement that appears in another is not intended to affect the
interpretation of either statement.

3. Specification requirements are to be performed by Contractor unless
specifically stated otherwise.

4. The specifications do not:
a. Establish trade jurisdictions or divisions of responsibility.
b. Define subcontract scopes of work.
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5. Division 01 General Requirements: Requirements of sections in Division 01
apply to the Work of all sections in the specifications.

6. Work specified in any one section is related to, and dependent upon, Work
specified in other sections, whether specific reference is made to the Work of
other sections or not. Cross-references in the specifications are general
references intended as a matter of convenience for aiding in the location
general information and are not all-inclusive.

7. Names, telephone numbers, and website addresses and other contact
information listed in the Contract Documents are for convenience only, are
subject to change, and are believed to be accurate and up to date as of the
printing of the Contract Documents.

8. Use of the word “including,” when following any general statement, is not to
be construed to limit such statement to specific items or matters listed,
whether or not non-limiting language (such as “without limitation,” “but not
limited to,” or other words of similar import) is used with reference thereto;
but rather, deemed to refer to all other items or matters that could
reasonably fall within the broadest possible scope of such general statement.

C. Drawing Coordination:  Requirements for materials and products identified on
Drawings are described in detail in the Specifications.  One or more of the following
are used on Drawings to identify materials and products:
1. Terminology:  Materials and products are identified by the typical generic

terms used in the individual Specifications Sections.
2. Abbreviations:  Materials and products are identified by abbreviations

published as part of the U.S. National CAD Standard and scheduled on
Drawings.

3. Keynoting:  Materials and products are identified by reference keynotes
referencing Specification Section numbers found in this Project Manual.

1.7 MISCELLANEOUS PROVISIONS

A. Special Insurance:  Contractor's Commercial General Liability insurance shall
contain no exclusion that would deny coverage for any claim arising out of or
contributed to by any fungus, mildew, mold, or resulting allergens.  If such
exclusion exists and cannot be removed by endorsement, Contractor shall submit
proof of coverage for fungus, mildew, mold, or resulting allergens under a Pollution
Legal Liability or Contractor's Pollution Liability policy.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 23 00

ALTERNATES

PART 1 – GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for alternates.

B. Related Sections include the following:
1. Section 01 26 00 "Contract Modification Procedures" for procedures for

submitting and handling Change Orders.

1.2 RELATED DOCUMENTS

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

1.3 DEFINITIONS

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

the Agreement.
2. The cost or credit for each alternate is the net addition to or deduction from

the Contract Sum to incorporate alternate into the Work. No other
adjustments are made to the Contract Sum.

1.4 PROCEDURES

A. Coordination: Revise or adjust affected adjacent work as necessary to completely
integrate work of the alternate into Project.
1. Include as part of each alternate, miscellaneous devices, accessory objects,

and similar items incidental to or required for a complete installation whether
or not indicated as part of alternate.

B. Execute accepted alternates under the same conditions as other work of the
Contract.
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C. Schedule: A schedule of alternates is included at the end of this Section.
Specification Sections referenced in schedule contain requirements for materials
necessary to achieve the work described under each alternate.

PART 2 – PRODUCTS  (NOT USED)

PART 3 – EXECUTION

3.1 SCHEDULE OF PREFERRED BRAND ALTERNATES  (NOT USED)

3.2 SCHEDULE OF ALTERNATES

A. Alternate #1:  Elevator Demolition
1. Base Bid:  Maintain operational elevator, with no demolition scope to cab,

conveying equipment, or sump pump.
2. Alternate Bid:  Remove elevator cab, counterweights, rails, door frames, and

doors. Remove elevator sump pump and all associated piping and controls.
3. References:

a. Drawing Sheets: A04-01, A04-02, A04-03, A04-04

B. Alternate #2:  Demolition of North Entry
1. Base Bid:  Maintain existing entry doors and curved brick wall without

disturbing. Maintain exterior concrete stairs in current configuration.
2. Alternate Bid:  Remove north entry doors, brick wall, ramp, and exterior

stairs. Provide temporary partition.
3. References:

a. Drawing Sheets:  A04-02, A04-12

C. Alternate #3:  Demolition of Roof leaders and Storm Sewer System
1. Base Bid: Maintain active storm sewer control system by keeping roof drains

and roof leaders intact throughout demolition stage. Provide temporary
support for roof leaders where existing supporting elements are noted to be
demolished. Maintain active storm sewer piping from roof drain to campus
stormwater utility invert.

2. Alternate Bid:  Demolish roof leaders and storm sewer system, and provide a
temporary storm system until the changeover to the permanent new system
occurs in future phases.

3. References:
a. Drawing Sheets:  P04-00, P04-01

D. Alternate #4: Polyvinyl-Chloride Roofing
1. Base Bid: Provide Thermoplastic Polyolefin (TPO) Roofing (07 54 23) as

specified.
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2. Alternate Bid: Provide Polyvinyl-Chloride Roofing (07 54 19) and associated
specialties in lieu of Thermoplastic Polyolefin (TPO) Roofing (07 54 23) as
specified.

3. References:
a. Drawing Sheets: A00-10, A11-06
b. Specification Sections:

1) 07 54 23 - Thermoplastic Polyolefin (TPO) Roofing
2) 07 54 19 - Polyvinyl-Chloride Roofing

END OF SECTION
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SECTION 01 33 00

SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for the following:
1. Submittal Schedule.
2. Submittal Administrative Requirements
3. Submittal Procedures regarding Submitting Shop Drawings, Product Data,

Samples, and other submittals.
4. Schedule of Required Division 01 Submittals and associated due dates.
5. Submittals to be reviewed by Owner in addition to Designer.

1.2 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that
require Designer's responsive action. Action submittals are those submittals
indicated in individual Specification Sections as action submittals.

B. Informational Submittals: Written and graphic information and physical samples
that do not require Designer's responsive action. Submittals may be rejected for
not complying with requirements. Informational submittals are those submittals
indicated in individual Specification Sections as informational submittals.

C. File Transfer Protocol (FTP): Communications protocol that enables transfer of files
to and from another computer over a network and that serves as the basis for
standard Internet protocols. An FTP site is a portion of a network located outside of
network firewalls within which internal and external users are able to access files.

D. Portable Document Format (PDF): An open standard file format licensed by Adobe
Systems used for representing documents in a device-independent and display
resolution-independent fixed-layout document format.

1.3 SUBMITTAL SCHEDULE

A. No less than fifteen (15) calendar days after Notice to Proceed, Contractors shall
submit a schedule of submittals, arranged in chronological order by dates required
by construction schedule.  Include time required for review, ordering,
manufacturing, fabrication, and delivery when establishing dates. Include additional
time required for making corrections or modifications to submittals noted by the
Designer and additional time for handling and reviewing submittals required by
those corrections.
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1. Coordinate submittal schedule with list of subcontracts, the schedule of
values, and Contractor's construction schedule.

2. Initial Submittal: Submit concurrently with start-up construction schedule.
Refer to Section 012900 "Payment Procedures" for requirements for
submission of submittal schedule prior to application for payment. Minimum
preliminary submittal shall include submittals required during the first 60 days
of construction. List those submittals required to maintain orderly progress of
the Work and those required early because of long lead time for manufacture
or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of
Contractor's construction schedule.
a. Submit revised submittal schedule to reflect changes in current status

and timing for submittals.
4. Format: Arrange the following information in a tabular format:

a. Scheduled date for first submittal.
b. Specification Section number and title.
c. Submittal category: either Action or Informational.
d. Name of subcontractor.
e. Description of the Work covered.
f. Scheduled date for Designer's final release or approval.
g. Scheduled dates for purchasing.
h. Scheduled dates for installation.
i. Activity or event number.

5. Designer reserves the right to withhold, in addition to retainage, 10 percent of
each payment request until the submittal schedule is received and accepted
by the Designer.

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate preparation and processing of submittals with
performance of construction activities.
1. Coordinate each submittal with fabrication, purchasing, testing, delivery,

other submittals, and related activities that require sequential activity.
2. Submit all Action and Informational submittal items required for each

Specification Section concurrently unless partial submittals for portions of the
Work are indicated on approved submittal schedule.
a. Exception: Where samples for initial selection and samples for

verification are both required, submit samples for verification after initial
selection has been returned by Designer.

3. Submit action submittals and informational submittals required by the same
Specification Section as separate packages under separate transmittals.

4. Coordinate transmittal of different types of submittals for related parts of the
Work so processing will not be delayed because of need to review submittals
concurrently for coordination.
a. Designer reserves the right to withhold action on a submittal requiring

coordination with other submittals until related submittals are received.
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B. Processing Time: Allow time for submittal review, including time for resubmittals,
as follows. Time for review shall commence on Designer's receipt of submittal.
Designer will document on submittal the date of receipt. Submittals received by
Designer after 1:00 p.m. will be considered as received the following working day.
No extension of the Contract Time will be authorized because of failure to transmit
submittals enough in advance of the Work to permit processing, including
resubmittals.
1. Initial Review: Allow twenty (20) calendar days for initial review of each

submittal. Allow additional time if coordination with subsequent submittals is
required. Designer will advise Contractor when a submittal being processed
must be delayed for coordination. Delaying submittals to facilitate
coordination between submittals shall not constitute a delay of the Work nor
shall it be the basis for an extension of time.

2. Sequential Review: Sequential review is a submittal that requires review by
more than one design discipline. Where sequential review of submittals by
Designer's consultants, Owner, or other parties is required, submittal
schedule shall reflect sequential review. Sequential reviews are anticipated
for, but not limited to, the following:
a. Division 03 Sections:

1) "Cast-in-Place Concrete."
b. Division 04 Sections:

1) "Unit Masonry."
c. Division 05 Sections:

1) "Structural Steel Framing."
2) "Steel Decking."
3) "Cold-Formed Metal Framing."
4) "Metal Fabrications."
5) Stairs and Railings of each type.

d. Division 06 Sections:
1) "Rough Carpentry."
2) "Sheathing."
3) "Interior Millwork."

e. Division 07 Sections:
1) "Joint Sealants."

f. Division 08 Sections:
1) "Aluminum Framed Entrances and Storefronts."
2) "All-Glass Entrances and Storefronts."
3) "Glazed Aluminum Curtain Walls."
4) "Metal Frames Skylights."
5) "Door Hardware."
6) "Louvers and Vents."

g. Division 14 Sections:
1)  "Hydraulic Elevators."

h. Facility Services Subgroup Divisions: All Sections.
i. Site and Infrastructure Subgroup Divisions:  All Sections.
j. Process Equipment Subgroup Divisions:  All Sections.
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3. If intermediate submittal is necessary, process it in same manner as initial
submittal.

4. Allow twenty (20) calendar days for review of each resubmittal.

C. Electronic Submittals: Identify and incorporate information in each electronic
submittal file as follows:
1. Assemble complete submittal package into a single indexed file with links

enabling navigation to each item.
a. Unique identifier, including revision number. Submittals shall be

numbered with the Section number, followed by a dash, followed by a
three-digit number, followed by a dash, and ending with a sequential
submission number as indicated below. The numbering system shall be
retained throughout all revisions.
1) Section Number: Section number where submittal is specified.
2) Three-Digit Number: Sequential number, beginning with "001," for

each submittal transmitted to Designer for each Section.
3) Submission Number: Use "00" for initial submittal, "01" for first

resubmittal, "02" for second resubmittal, and so forth.
4) Two-character Type Identifier followed by a dash:

(a) a) CT for certificate.
(b) b) IN for informational submittal.
(c) c) PD for product data.
(d) d) QL for qualification information.
(e) e) SA for samples.
(f) f) SD for shop drawing.
(g) g) TR for test report.

5) Short description of the content, using material designation
indicated in the Contract Documents.

6) Example: 084413.001.00-SD-Curtain Wall CW-1 (Section, first
submission of the Section, initial submittal).

2. Provide means for insertion to permanently record Contractor's review and
approval markings and action taken by Designer.

3. Scanned Copies: Legible scanned PDF files of paper originals are acceptable.
Scanned submittals that are not legible will be rejected.

4. Sheet Orientation: Orient PDF sheets to a "Ready-to-Read" orientation with
majority of text horizontal to the sheet with no additional adjustments or
formatting required by the viewer.

5. File Security: Do not set any permissions on the file. Protected documents will
not be accepted.

6. Metadata: Include the following information in the electronic submittal file
metadata:
a. Title: Project title
b. Author: Contractor's name.
c. Subject:  Submittal type (product data, shop drawing, report, etc.)
d. Keywords: Number and title of appropriate Specification Section;

manufacturer name; product name/model number.
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7. File Transmission: Through project website. Do not transmit submittal via
email.

D. Options: Identify options requiring selection by Designer.

E. Deviations and Additional Information: Deviations to the requirements of the
Contract Documents must follow the Substitution Requirements described in
Section 01 25 00 “Substitution Requirements”.

F. Resubmittals: Make resubmittals in same form and number of copies as initial
submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate

extent of revision.

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

H. Use for Construction: Retain complete copies of submittals on Project site. Use only
final action submittals.

I. The Contractor shall perform no portion of the Work for which the Contract
Documents require submittal and review of Shop Drawings, Product Data, Samples
or similar submittals until the respective submittal has been reviewed by Designer
and returned to Contractor with Designer's action stamp.

1.5 SCHEDULE OF DIVISION 01 SUBMITTALS AND ASSOCIATED DUE DATES

A. Section 01 25 00 “Substitution Procedure”
1. Substitution Requests: As needed

B. Section 01 26 00 “Contract Modification Procedure”
1. Five Year Climatic Average: No less than Fifteen (15) Workdays prior to

mobilization

C. Section 01 29 00 “Payment Procedures”
1. Schedule of Values: No less than Fifteen (15) working days prior to

submission of initial Application for Payment

D. Section 01 31 00 “Project Management & Coordination”
1. Vendor & Subcontract List: due within fifteen (15) calendar days of Notice to

Proceed.
2. Key Personnel Names: due within fifteen (15) working days of mobilization.
3. BIM Execution Plan and Schedule: due within fifteen (15) calendar days of

Notice to Proceed.

E. Section 01 32 00 “Construction Progress Documentation”
1. Daily Construction Reports: due weekly, template due prior to mobilization
2. Material Location Reports: due monthly
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3. Site Condition Reports: due within five (5) calendar days of discovery of
differing conditions.

4. Special Reports: due within five (5) calendar days of unusual event.

F. Section 01 32 16 “Construction Progress Schedule”
1. Contractor's Initial Construction Schedule: due within fifteen (15) calendar

days of Notice to Proceed.
2. Construction Finish Schedule: due at 80% project completion
3. Construction Schedule Update Report: due monthly

G. Section 01 32 33 “Photographic Documentation”
1. Key Plan: due within fifteen (15) calendar days of Notice to Proceed.
2. Digital Photographs: due within three (3) calendar days of taking

photographs.

H. Section 01 33 00 “Submittal Procedures”
1. Submittal Schedule: due within fifteen (15) calendar days of Notice to

Proceed.

I. Section 01 35 23 “NCSU Safety Requirements”
1. Site Specific Safety Plan: due no fewer than fifteen (15) working days prior to

mobilization.
2. Crane Plan: due no fewer than fifty (50) working days prior to the crane

mobilizing.
3. Safety Reports: due monthly.

J. Section 01 40 00 “Quality Requirements”
1. Contractor’s Site-Specific Quality Program: due not less than five (5) working

days prior to preconstruction conference.
2. Schedule of Tests & Inspections: submit prior to initial payment application.

K. Section 01 50 00 “Temporary Facilities & Controls”
1. Site Logistics Plan: due not less than five (5) working days prior to

preconstruction conference. Updated not less than monthly during
construction.

2. Fire-Safety Plan: due not less than five (5) working days prior to
preconstruction conference.

L. Section 01 51 00 “Temporary Utilities”
1. Implementation and Termination Schedule: due prior to mobilization.

M. Section 01 57 00 “Temporary Controls”
1. Erosion & Sedimentation Control Reports: due weekly while Erosion &

Sedimentation Control Plan in the Project Documents is active.
2. Moisture & Mold Prevention Plan: due not less than five (5) working days prior

to preconstruction conference.
3. Dust & HVAC Control Plan: due not less than five (5) working days prior to

preconstruction conference.
4. Noise & Vibration Control Plan: due not less than five (5) working days prior

to preconstruction conference
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N. Section 01 74 19 “Construction Waste Management & Disposal”
1. Waste Management Plan: Due within thirty (30) calendar days of Notice to

Proceed.

O. Section 01 77 00 “Closeout”
1. Closeout Submittal Log: Due at 50% completion, as determined by the

project schedule.
2. Contractor’s Statement of Completion with Request for Designer’s Inspection:

Due no later than ten (10) working days prior to Request for Designer’s Pre-
Final Inspection.

P. Section 01 78 46 “Maintenance Materials”
1. Schedule of Maintenance Material Items: Due within five (5) working days

prior to requesting an inspection for Substantial Completion.
2. Maintenance Material Transmittal: Due at Substantial Completion.

1.6 SUBMITTALS TO BE REVIEWED BY NC STATE IN ADDITION TO DESIGNER

A. N.C. State reserves the right to review the following submittals:
1. Commissioning FTP
2. Lift Plan (if applicable)
3. Safety Plan
4. Training/Warranty
5. Masonry
6. Lab Case Work
7. Office Case/Mill Work
8. Roofs
9. Hardware (Keying)
10. Colors (Outdoors)
11. Fume Hoods
12. Indoor Signs (Schedule)
13. Elevators
14. Fire Sprinkler System (SCO must also approve)
15. Air Compressors
16. Boilers
17. Water Meters
18. Valves
19. Air Handler Units
20. Chiller Water Chemicals
21. Chillers
22. Controls
23. Mechanical Pumps
24. Electrical Panels
25. Power Meters
26. Switch Gear/ Transformers
27. Emergency Generator
28. Audio Visual Systems



Perkins&Will
North Carolina State University PW Project #: 820937.001
Mann Hall Renovation NCSU Project #: 202220021
Raleigh, North Carolina State ID#: 22-24500-02C
Issue for Bid - Early Procurement 17 January 2025

SUBMITTAL PROCEDURES
01 33 00 - 8

29. Fire Alarm System
30. Card Readers
31. Security Infrastructure
32. Telecommunications
33. Irrigation Systems
34. Landscaping

PART 2 - PRODUCTS

2.1 SUBMITTAL PROCEDURES

A. General Submittal Procedure Requirements: Prepare and submit submittals
required by individual Specification Sections. Types of submittals are indicated in
individual Specification Sections.
1. Post electronic submittals as PDF electronic files directly to Project Web site

specifically established for Project. Do not post zipped files.
a. Designer will return annotated file. Annotate and retain one copy of file

as an electronic Project record document file.
2. Action Submittals: Submit electronic copies of each submittal, unless

otherwise indicated. Designer will electronically return electronic copies. Mark
up and retain one returned copy as a Project Record Document.

3. Informational Submittals: Submit electronic copies of each submittal, unless
otherwise indicated. Designer will not return copies.

4. Closeout Submittals and Maintenance Material Submittals: Comply with
requirements specified in Section 017700 "Closeout Procedures."

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

6. Systems Submittals: Identify submittals for systems such as fire alarms and
fire protection systems, on the transmittal and act upon the system singularly
as a combined submittal. If resubmission is required, resubmit entire system
submittal,

B. Product Data: Collect information into a single submittal for each element of
construction and type of product or equipment.
1. If information must be specially prepared for submittal because standard

printed data are not suitable for use, submit as Shop Drawings, not as
Product Data.

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

3. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Manufacturer's written recommendations.
c. Manufacturer's product specifications.
d. Standard color charts.



Perkins&Will
North Carolina State University PW Project #: 820937.001
Mann Hall Renovation NCSU Project #: 202220021
Raleigh, North Carolina State ID#: 22-24500-02C
Issue for Bid - Early Procurement 17 January 2025

SUBMITTAL PROCEDURES
01 33 00 - 9

e. Mill reports.
f. Standard product operating and maintenance manuals.
g. Compliance with recognized trade association standards.
h. Compliance with recognized testing agency standards.
i. Application of testing agency labels and seals.
j. Notation of coordination requirements.
k. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory-installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on

accompanying Shop Drawings.
5. Submit Product Data before or concurrent with Samples.
6. Submit Product Data in the following format:

a. PDF electronic file.

C. Shop Drawings: Prepare and submit Project-specific information, drawn accurately
to scale. Do not reproduce, digitally or otherwise, the Contract Documents and
submit as Shop Drawings. Do not use, copy or reproduce title blocks, dimensions,
notes, keynotes, symbols schedules or details from Contract Drawings, digital or
otherwise. Use of the Contract Drawings shall be limited to reproduction, digitally or
otherwise, of the exterior wall layout, interior partition layout, grid lines, doors, and
windows. Do not base Shop Drawings on standard printed data.
1. Preparation: Fully illustrate requirements in the Contract Documents. Include

the following information, as applicable:
a. Identification of products.
b. Fabrication and installation drawings.
c. Roughing-in and setting diagrams.
d. Wiring diagrams showing field-installed wiring, including power, signal,

and control wiring. Differentiate between manufacturer-installed and
field-installed wiring.

e. Shopwork manufacturing instructions.
f. Templates and patterns.
g. Schedules.
h. Design calculations.
i. Compliance with specified standards.
j. Notation of coordination requirements.
k. Notation of dimensions established by field measurement.
l. Relationship and attachment to adjoining construction clearly indicated.
m. Seal and signature of professional engineer if specified.

2. Sheet Size: Except for templates, patterns, and similar full-size drawings,
submit Shop Drawings on sheets at least 8-1/2 by 11 inches (279.4 mm), but
no larger than size of Contract Drawings.

3. Submit Shop Drawings in the following format:
a. PDF electronic file.
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4. BIM File Incorporation: Develop and incorporate Shop Drawing files into
Building Information Model established for Project.
a. Prepare Shop Drawings in the following format: Same digital data

software program, version, and operating system as the original
Drawings.

b. Refer to Section 01 31 00 "Project Management and Coordination" for
requirements for coordination drawings.

D. Samples: Submit physical units of materials or products for review of kind, color,
pattern, and texture for a check of these characteristics with other elements and for
a comparison of these characteristics between submittal and actual component as
delivered and installed.
1. Prior to transmission of any samples, coordinate with Designer for

determination of submittal review location, where samples are better
reviewed on site in contractor's construction field office. Coordinate arrival of
samples no less than weekly with Designer to provide advance notice of
sample arrival for the following week.

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

3. Refer to individual Specification Sections for requirements for Samples that
illustrate workmanship, fabrication techniques, details of assembly,
connections, operation, and similar construction characteristics.

4. Identification: Attach label on unexposed side of Samples that includes the
following:
a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of applicable Specification Section.
e. Specification paragraph number and generic name of each item.

5. Electronic Sample Submittal Requirements: Submit corresponding electronic
submittal of Sample transmittal, digital image file illustrating Sample
characteristics, and identification information for record. Submittals without
digital photos, not submitted under the contractor's submittal, and without
contractor's review stamp shall be returned without review. Criteria for
acceptable photography:
a. Clear photo of material label. Clearly written labels or manufacturer's

labels shall be acceptable.
b. Clear photo of label appended by the general contractor indicated for

which material the product is being submitted. Utilize labels as found in
the drawings on the finish legend wherever available. Utilize adhesive
type labels that will not become lose with handling onsite, labeling with
a marker or other easily read lettering when photographed.

c. Clear photos in well lit conditions without shading on the material to
show visual characteristics. Where multiple corners, sides or transitions
occur, provide additional photos showing different conditions.
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d. Materials to be install on the exterior of the building shall be
photographed in natural sunlight to show visual characteristics. Labeling
is not required to be photographed in natural light.

e. Sample photography for guidance will be provided by the Designer upon
request.

6. Disposition: Maintain sets of approved Samples at Project site, available for
quality-control comparisons throughout the course of construction activity.
This sample shall be held at the contractor's trailer on site, clearly labeled
with the transmittal and stamped submittal, clarifying the use of the material
in the project. Samples shall be required to be sorted and stored in a manner
to be easily produced upon in person request. Sample sets may be used to
determine final acceptance of construction associated with each set.
a. Samples that may be incorporated into the Work are indicated in

individual Specification Sections. Such Samples must be in an
undamaged condition at time of use.

b. Samples not incorporated into the Work, or otherwise designated as
Owner's property, are the property of Contractor.

7. Samples for Initial Selection: Submit manufacturer's color charts consisting of
units or sections of units showing the full range of colors, textures, and
patterns available.
a. Number of Samples: Submit one full set of available choices where

color, pattern, texture, or similar characteristics are required to be
selected from manufacturer's product line.

b. Designer will return submittal with options selected.
c. Refer to Electronic Submittal Requirements for associated photography

requirements for all samples.
d. Refer to Disposition for on site storage and labeling requirements of all

samples.
8. Samples for Verification: Submit full-size units or Samples of size indicated,

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

1) Submit two sets of Samples.
2) Submit a single Sample where assembly details, workmanship,

fabrication techniques, connections, operation, and other similar
characteristics are to be demonstrated.

3) Submit at least three sets of paired units that show approximate
limits of variations if variation in color, pattern, texture, or other
characteristic is inherent in material or product represented by a
Sample.
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4) Refer to Electronic Submittal Requirements for associated
photography requirements for all samples.

5) Refer to Disposition for on site storage and labeling requirements
of all samples.

b. Designer will retain one Sample set; remainder will be returned. Mark
up and retain one returned physically periodically, as feasible. The
primary documentation shall be the contractor's electronic submittal,
with the contractor's photograph, which will be returned electronically,
unless specifically requested by the Contractor. Contractor to retain one
returned sample set as a Project record sample, readily available and
clearly labeled for use on site.

9. Preparation: Mount, display, or package Samples in manner specified to
facilitate review of qualities indicated. Prepare Samples to match Designer's
sample where so indicated. Attach label on unexposed side that includes the
following:
a. Generic description of Sample.
b. Product name or name of manufacturer.
c. Sample source.

10. Submit Samples for review of kind, color, pattern, and texture for a final
check of these characteristics with other elements and for a comparison of
these characteristics between final submittal and actual component as
delivered and installed.
a. Transmit Samples that contain multiple, related components such as

accessories together in one submittal package.
b. Refer to individual Specification Sections for requirements for Samples

that illustrate workmanship, fabrication techniques, details of assembly,
connections, operation, and similar construction characteristics.

c. Refer to Electronic Submittal Requirements for associated photography
requirements for all samples.

d. Refer to Disposition for on site storage and labeling requirements of all
samples.

E. Product Schedule or List: Prepare and submit a written summary indicating types of
products required for the Work and their intended location. Include the following
information in tabular form:
1. Type of product. Include unique identifier for each product indicated in the

Contract Documents or assigned by Contractor if none is indicated.
2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4. Location within room or space.
5. Submit product schedule in the following format:

a. PDF electronic file.

F. Application for Payment and Schedule of Values: Comply with requirements
specified in Section 01 29 00 "Payment Procedures."

G. Coordination Drawing Submittals: Comply with requirements specified in Section 01
31 00 "Project Management and Coordination."
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H. Subcontract List: Prepare and submit a written summary identifying individuals or
firms proposed for each portion of the Work, including those who are to furnish
products or equipment fabricated to a special design. Submit on the form included
in Document 00 60 00 "Forms," "Subcontractors and Major Material Suppliers List."
1. Submit subcontract list in the following format:

a. PDF electronic file.

I. Contractor's Construction Schedule: Comply with requirements specified in Section
01 32 00 "Construction Progress Documentation" for action required.

J. Construction Photographs: Comply with requirements in Section 01 32 16
"Construction Progress Schedule."

K. Daily Construction Reports: Comply with requirements specified in Section 01 32 33
"Photographic Documentation”.

L. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:
Comply with requirements specified in Section 01 40 00 "Quality Requirements."

M. Certified Surveys: Comply with requirements specified in Section 01 73 00
"Execution."

N. Closeout Submittals: Comply with requirements specified in Section 01 77 00
"Closeout Procedures."

O. Operation and Maintenance Data: Submit written and graphic instructions and
procedures for operation and normal maintenance of products and equipment.
Comply with requirements specified in Section 01 78 23 "Operation and
Maintenance Data."

P. Qualification Data: Submit written information that demonstrates capabilities and
experience of firm or person. Include lists of completed projects with project names
and addresses, names and addresses of Designers and owners, and other
information specified.

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

R. Installer Certificates: Submit written statements on manufacturer's letterhead
certifying that Installer complies with requirements and, where required, where
required, is authorized by manufacturer for this specific Project.

S. Manufacturer Certificates: Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements. Include evidence of
manufacturing experience where required.

T. Product Certificates: Submit written statements on manufacturer's letterhead
certifying that product complies with requirements.
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U. Material Certificates: Submit written statements on manufacturer's letterhead
certifying that material complies with requirements.

V. Material Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting test results of material
for compliance with requirements.

W. Product Test Reports: Submit written reports indicating that current product
produced by manufacturer complies with requirements in the Contract Documents.
Base reports on evaluation of tests performed by manufacturer and witnessed by a
qualified testing agency, or on comprehensive tests performed by a qualified
testing agency.

X. Research Reports: Submit written evidence, from a model code organization
acceptable to authorities having jurisdiction, that product complies with building
code in effect for Project. Include the following information:
1. Name of evaluation organization.
2. Date of evaluation.
3. Time period when report is in effect.
4. Product and manufacturers' names.
5. Description of product.
6. Test procedures and results.
7. Limitations of use.

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

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

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

BB. Manufacturer's Field Reports: Prepare and submit written information documenting
factory-authorized service representative's tests and inspections. Include the
following, as applicable:
1. Name, address, and telephone number of factory-authorized service

representative making report.
2. Statement on condition of substrates and their acceptability for installation of

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



Perkins&Will
North Carolina State University PW Project #: 820937.001
Mann Hall Renovation NCSU Project #: 202220021
Raleigh, North Carolina State ID#: 22-24500-02C
Issue for Bid - Early Procurement 17 January 2025

SUBMITTAL PROCEDURES
01 33 00 - 15

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

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

6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

CC. Manufacturer's Instructions: Submit written or published information that
documents manufacturer's recommendations, guidelines, and procedures for
installing or operating a product or equipment. Include name of product and name,
address, and telephone number of manufacturer. Include the following, as
applicable:
1. Preparation of substrates.
2. Required substrate tolerances.
3. Sequence of installation or erection.
4. Required installation tolerances.
5. Required adjustments.
6. Recommendations for cleaning and protection.

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

EE. Material Maintenance Submittals: Comply with requirements specified in individual
Sections for quantity and disposition of delivery of extra stock.

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

2.2 DELEGATED-DESIGN SERVICES

A. Refer to Section 01 35 73 “Delegated Design Requirements” for requirements
regarding Delegated Design.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Action and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract
Documents. Note corrections and field dimensions. Mark with approval stamp
before submitting to Designer.
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B. Project Closeout and Maintenance/Material Submittals: Refer to requirements in
Section 01 77 00 "Closeout Procedures."

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

3.2 DESIGNER'S ACTION

A. General: Designer will not review submittals that have not been properly
transmitted, reviewed by Contractor, or do not bear Contractor's approval stamp
and will return them without action.
1. Submittals are reviewed for conformance with the design concept expressed

in the Contract Documents. Review is not for the purpose of confirming or
approving:
a. Deviation from the Contract Documents, including but not limited to

deviation with reference to material, quantity, location, quality,
dimension, or orientation (except as expressly annotated in writing by
the Architect herein).

b. Means, methods, sequences, or techniques of construction (unless
expressly called for in the Contract Documents and herein expressly
highlighted for review and approval by the Architect).

c. Safety of the Contractor(s) work, work plan, procedures, workers or of
the site.

d. Any clarification of a patent or latent ambiguity or defect in the Contract
Documents.

e. Procurement or request for any labor, materials, or other expense of the
contractor(s) which is in addition to that previously approved by the
Owner.

B. Action Submittals: Designer will review submittal, make marks to indicate
corrections or revisions required, and return it to Contractor. Designer will stamp
each submittal with an action stamp as illustrated and will mark stamp
appropriately to indicate action, as follows:
1. Final Unrestricted Release: When the Designer marks a submittal:

a. A – NO EXCEPTIONS
b. The Work covered by the submittal may proceed provided it complies

with requirements of the Contract Documents. Final payment depends
on that compliance.

2. Final-But-Restricted Release: When the Designer marks a submittal:
a. B – EXCEPTIONS AS NOTED
b. The Work covered by the submittal may proceed provided it complies

with notations or corrections on the submittal of requirements of the
Contract Documents. Final payment depends on that compliance.
Resubmittal is not required for this action.
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3. Returned for Resubmittal: When the Designer marks a submittal:
a. C – REVISE AND RESUBMIT
b. Do not proceed with Work covered by the submittal, including

purchasing, fabrication, delivery, or other activity. Revise or prepare a
new submittal according to the notations; resubmit without delay.
Repeat if necessary to obtain different action mark.

c. Do not use or allow others to use, submittals marked “C – REVISE AND
RESUBMIT” at the Project Site or elsewhere where Work is in progress.

4. Returned as Rejected: When the Designer marks a submittal:
a. D – REJECTED
b. Do not proceed with Work covered by the submittal, including

purchasing, fabrication, delivery, or other activity. The submittal does
not conform to the design concept or meet requirement of the Contract
Documents.

c. Do not use or allow others to use, submittals marked “D – REJECTED” at
the Project Site or elsewhere where Work is in progress.

5. Returned as received for Information Only: When the Designer marks a
submittal:
a. E – FOR INFORMATION ONLY
b. Proceed with Work covered by the submittal, including purchasing,

fabrication, delivery, or other activity. The submittal is acceptable, but
the Designer’s affirmative action is not required.

6. Returned as Not Reviewed: When the Designer marks a submittal:
a. F – NOT REVIEWED
b. Submittal is not required by the Contract Documents.

C. Contractor will remain responsible for the following:
1. Compliance with the Contract Documents.
2. Coordination of the Work.
3. Performing the Work in a safe and satisfactory manner.
4. Confirming and correlating quantity and dimensions.
5. Construction Schedule.

D. Informational Submittals: Designer will review each submittal and will not return it,
or will return it if it does not comply with requirements. Designer will forward each
submittal to appropriate party.

E. Partial submittals prepared for a portion of the Work will be reviewed when use of
partial submittals has received prior approval from Designer.

F. Incomplete submittals are unacceptable, will be considered nonresponsive, and will
be returned for resubmittal without review.

G. Submittals not required by the Contract Documents will not be reviewed and may
be discarded or returned marked "NOT REVIEWED."
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H. Substitution items received as product data, shop drawing, or sample submittals
required by individual Sections will be returned to Contractor without review.
Comply with requirements in Section 01 25 00 "Substitution Procedures" for
submission of substitution request.

END OF SECTION
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SECTION 01 35 73

DELEGATED DESIGN REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes: Administrative and procedural requirements for portions of the
Work the design of which is delegated to the Contractor.

1.2 REFERENCES

A. Abbreviations and Acronyms:
1. AHJ:  Authority Having Jurisdiction.
2. SCO: State Construction Office

B. Definitions:
1. Delegated: Means transferred by the Designer to the Contractor.
2. Design: Means the complete planning, arrangement, and coordination of a

discrete portion of the work, along with its graphic and written
communication, including determination and engineering of its organization
and structure in response to aesthetic requirements, functional requirements,
dimensional and geometric limits, and the arrangement, performance, and
other criterion indicated in the Contract Documents.

3. Engineering Services: Means structural engineering services performed for
the design, fabrication, and installation of systems, assemblies, and
components similar in material, design, complexity and extent to that
indicated for the delegated design portion of the Work.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Portions of the Contract Documents may delegate the design of discrete portions of
the Work to the Contractor, or may otherwise specify "delegated design
requirements" in individual specification Sections. Part 3 of this Section describes
the portions of work that have been delegated to the Contractor.

B. The Contractor is professionally liable for delegated design work, including design,
engineering, and conformance to specified performance requirements.

C. Drawings of delegated design portions of the Work are diagrammatic; they do not
identify or imply solutions to engineering aspects of the portions of the Work that
are required to be designed by the Contractor, and are intended to only indicate:
1. The design intent of final profiles, shapes and forms of the specified

materials;
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2. Relationships between adjacent components of the Work;
3. Location, identification, dimension and size of components, assemblies,

accessories, and other components of the Work; and
4. Schematic joining and attachment details and diagrams of fasteners and

connections.

D. Specifications for delegated design portions of the Work are performance based,
and establish the minimum qualities and performance criteria for materials,
fabrications, products, systems, assemblies, and methods of execution.

E. Architect will review informational submittals specified herein to determine whether
or not the delegated component, assembly or system design complies with the
following:
1. Contractor’s engineering shows substantiation of the specified performance

criteria;
2. Conforms to the design intent of the delegated design portion of the Work

being reviewed;
3. Conforms to the specified graphic and specification requirements, including

subsequent modifications; and
4. Is appropriately integrated into the adjacent components of the Work and,

where applicable, the overall design of the project.
5. Review by the Architect does not relieve the Contractor from compliance with

the requirements of the delegated component.

F. In the event of a dispute regarding the Contractor's proposed delegated design
solutions and the design intent of the Contract Documents, the decision of the
Designer is final.

1.4 PROCEDURAL REQUIREMENTS

A. Design Requirements: Proposed delegated design solutions are to demonstrate
conformance to the original design intent of the Contract Documents, as
determined by the Designer.
1. Unless otherwise defined by the Contract Documents, the appearance of

exposed elements, including member sizes, profiles, and alignment of
components shall be within the dimensional limits and section profiles
indicated, and consistent throughout the Project where the delegated design
component of the Work is to be installed.

2. Deviation from the profiles, layouts, dimensional locations, or arrangements
indicated is not permitted without prior written consent from the Designer.

3. Deviations from the specifications are not permitted without prior written
consent from the Designer.

4. Contractor-proposed delegated design solutions that exactly follow the details
indicated on the Drawings do not relieve the Contractor from liability for the
design, fabrication, and performance of the delegated design portions of the
Work.

B. Engineering Requirements: Engineer delegated design portions of the Work shall;
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1. Meet or exceed the specified performanceand quality requirements;
2. Conform to the dimensional and graphic requirements of the Drawings;
3. Satisfy the requirements of the AHJ; and
4. Provide structurally sound, leak-proof, non-corroding, and weather tight

applicable, the minimum specified in-service loads, and thermal, seismic, and
wind sway, or other types of movement, without incipient or catastrophic
failure.

C. Additional Requirements:
1. Fabricate, assemble and install delegated design portions of the Work to

accommodate the full range of manufacturing, operating and field installation
tolerances of adjacent work specified in other Sections.

2. If required by the authorities having jurisdiction, submit shop drawings,
specifications, calculations and other supporting data necessary for obtaining
jurisdiction approval after they have been reviewed by the Architect and prior
to beginning installation. Pay fees incurred.

D. Regulatory Requirements: Delegated design items shall be engineered in
conformance with the North Carolina State Building Code and the City of Raleigh.

E. SCO Review: Once a Designer has approved the Delegated Design Submittal
conforms with the overall design intent, the Designer shall upload the Delegated
Design Submittal into Interscope for SCO review and comment. All SCO Comments
must be incorporated into the submittal. SCO approval of the submittals must occur
prior to starting any work associated with the Delegated Design Submittal on the
project.

1.5 INFORMATIONAL SUBMITTALS

A. General: Coordinate and process submittals for delegated design portions of Work
in same manner as for other portions of Work.

B. Professional Engineer's qualifications.

C. Design Data: Submit structural engineering calculations demonstrating
conformance to the requirements of the Contract Documents and of the AHJ.
1. Calculations must be legible and incorporate sufficient cross-references to

shop drawings to make calculations readily understandable and reviewable.
2. At a minimum, structural calculations must contain:

a. An analysis of framing members;
b. Section property computations for framing members;
c. An analysis of anchors, including anchors embedded in concrete;
d. The signature and seal of the professional structural engineer, licensed

in the state of North Carolina, and responsible for their preparation.
3. Test reports are not an acceptable substitute for calculations.
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D. Furnish appropriate certification from licensed fabricator shop or complete detailed
inspection reports signed by each inspector performing unlicensed shop inspection
to the Architect before the Work affected by these inspections is delivered to the
site.

1.6 QUALITY ASSURANCE

A. Professional Structural Engineer's Qualifications:
1. Must be legally licensed or otherwise qualified to practice in the state of North

Carolina, and experienced in and having a minimum of 10 consecutive years
providing the type of engineering services indicated in the Contract
Documents..

2. Engineering services are defined as those performed for the design,
fabrication and installation of components and assemblies similar in material,
design, complexity and extent to those indicated in the Contract Documents
for this Project.

B. Fabricator/Installer Qualifications: Firm with a minimum of 10 consecutive years’
experience in the design, testing, fabrication, assembly, installation and
coordination of specified components, assemblies, and systems on projects similar
in material, design, complexity and extent to this Project, and whose work has
resulted in applications with a record of successful in-service performance. Submit
evidence demonstrating the following:
1. Ability to coordinate and work with a qualified testing agency for testing

exterior building envelope assemblies utilizing the recognized test standards
of the industry on projects similar in material, design, complexity and extent
of this Project.

2. Experience in managing, scheduling, coordinating, and maintaining on-time
performance in conjunction with the successful projects and for the proposed
project.

3. An in-place, comprehensive quality assurance and quality control program
and procedures that demonstrates how it is being applied on the project.
Describe and demonstrate how the proposed comprehensive quality
assurance and quality control program has been successful on other projects.

4. Current resources, including currently employed personnel, to produce the
Work to the specified requirements.

5. Ability to produce proposal drawings, accommodate plant visits, and
mockups, organization plans, project management plans and proposed
schedules in conjunction with the bidding for this Project.

6. Ability to warranty curtain wall systems for 5 years and the curtain wall
finishes for 20 years.



Perkins&Will
North Carolina State University PW Project #: 820937.001
Mann Hall Renovation NCSU Project #: 202220021
Raleigh, North Carolina State ID#: 22-24500-02C
Issue for Bid - Early Procurement 17 January 2025

DELEGATED DESIGN REQUIREMENTS
01 35 73 - 5

PART 2 - PRODUCTS

2.1 MATERIALS

A. Provide materials, fabrications, products, components, and accessories required for
a complete installation, whether or not such items are indicated on the Drawings or
in the Specifications.

B. Provide anchors, attachments, inserts, fasteners, clips, bracing, framework, and
similar items as required to meet specified design and performance requirements,
and to securely attach delegated design Work to adjacent supports, or to adjoining
work, whether or not such items are indicated on the Drawings or in the
Specifications.

PART 3 - EXECUTION

3.1 DESIGN

A. Unless otherwise indicated or specified, maintain the design intent and conform to
the performance requirements indicated on the Drawings and in the Specifications,
as determined by the Designer.
1. In the interest of fabrication or erection methods, minor dimensional changes

and detailing adjustments to the original design communicated in the
Contract Documents may become necessary.

2. Obtain written approval from the Designer for proposed changes and
adjustments before procurement, fabrication, manufacture, assembly, or
installation, as applicable.

B. Engage a qualified professional structural engineer to design connection details and
determine fastener types and sizes.
1. Fasteners or connections may neither conflict with nor require revision to the

finish profiles indicated for the supporting work.
2. Connections may not impose eccentric loading, nor induce twisting or warping

to the supporting structure.
3. Connections must be designed to accommodate potential and actual

misalignment of adjacent work within tolerances specified in other Sections.

3.2 DELEGATED DESIGN SCHEDULE

A. The following sections have been preapproved as being allowed by the State
Construction Office for delegated design and are included in this project:
1. None in this submission.

B. The following sections have received written approval from the State Construction
Office for delegated design and are included in this project:
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1. None in this submission.

END OF SECTION
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SECTION 01 45 33

CODE REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Administrative and procedural requirements for special inspections required by the
International Building Code.

B. Testing and inspecting services are required to verify compliance with requirements
specified or indicated. These services do not relieve Contractor of responsibility for
compliance with the Contract Document requirements.
1. Specified tests, inspections, and related actions do not limit Contractor's other

quality-assurance and -control procedures that facilitate compliance with the
Contract Document requirements.

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

1.2 DEFINITIONS

A. Quality-Assurance Services: Activities, actions, and procedures performed before
and during execution of the Work to substantiate that the construction is in
compliance with the code prescribed special inspections, procedures and
requirements.

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

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

D. Field Special Inspections: Tests and inspections that are performed on-site to
demonstrate required documentation for code compliance of Chapter 17 of the IBC
International Building Code, with amendments. Edition/ release that is consistent
with the requirements of the project.

E. Testing Agency: An entity engaged to perform special inspections, tests,
inspections. Testing laboratory shall mean the same as testing agency.
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F. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as
an employee, Subcontractor, or Sub-subcontractor, to perform a particular
construction operation, including installation, erection, application, and similar
operations.
1. Use of trade-specific terminology in referring to a trade or entity does not

require that certain construction activities be performed by accredited or
unionized individuals, or that requirements specified apply exclusively to
specific trade(s).

1.3 CONFLICTING REQUIREMENTS

A. Referenced Standards: If compliance with two or more inspections is specified and
the inspections establish different or conflicting requirements demonstrate
compliance with the most stringent requirement. Refer conflicting requirements
that are different, but apparently equal, to Architect for a decision before
proceeding.

1.4 INFORMATIONAL SUBMITTALS

A. Special Inspector Qualifications:  Prior to the start of construction, the approved
agencies shall provide written documentation to the building official demonstrating
the competence and relevant experience or training of the special inspectors who
will perform the special inspection and tests during construction. Experience or
training shall be considered relevant where the documented experience or training
is related in complexity to the same type of special inspection or testing activities
for projects of similar complexity and material quantities. These qualifications are in
addition to qualifications specified in other sections of the code.

B. The approved agency and their personnel shall act as the required special
inspectors for the work required by ICC (IBC) Chapter 17.

C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance"
Article to demonstrate their capabilities and experience. Include proof of
qualifications in the form of a recent report on the inspection of the testing agency
by a recognized authority.

1.5 REPORTS AND DOCUMENTS

A. Inspection and Test Reports: Prepare and submit certified written reports as
required by the code to achieve compliance the required special inspection
requirements.
1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
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7. Complete test or inspection data.
8. Test and inspection results and an interpretation of test results.
9. Comments or professional opinion attesting that the tested or inspected Work

complies with the Code requirements.
10. Name and signature of laboratory inspector.
11. Recommendations on retesting and re-inspecting.

B. At completion of construction, the Testing Agency shall provide a final report sealed
by its Professional Engineer in responsible charge, along with standard AHJ form(s)
as required by the building official.

1.6 QUALITY ASSURANCE

A. General: Qualifications paragraphs in this article establish the minimum
qualification levels required.

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

C. Professional Engineer Qualifications: A professional engineer who is legally qualified
to practice in jurisdiction where Project is located, serving as the special inspections
engineer of record in responsible charge of the project.  The engineer shall be
experienced in providing engineering services of the kind indicated. Engineering
services are defined as those performed for inspections of the installations of
systems, assemblies, or product that are similar in material, design, and extent to
those indicated for this Project.

D. Specialists: Specific construction activities shall be performed by entities who are
recognized experts in those operations. Specialists shall satisfy qualification
requirements indicated and shall be engaged for the activities indicated.
1. Requirements of authorities having jurisdiction shall supersede requirements

for specialists.

E. 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 the code requirements; and with additional qualifications
specified in any related individual Sections; and, where required by authorities
having jurisdiction, that is acceptable to authorities.
1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary

Laboratory Accreditation Program.
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1.7 QUALITY CONTROL

A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner
are Contractor's responsibility. Perform additional special inspections and code
required quality-control activities required to verify that the Work complies with the
Code requirements, whether specified or not.
1. Engage a qualified testing agency to perform these quality-control services.
2. Notify testing agencies at least 24 hours in advance of time when Work that

requires testing or inspecting will be performed.
3. Where quality-control services are indicated as Contractor's responsibility,

submit a certified written report, in duplicate, of each quality-control service.
4. Testing and inspecting requested by Contractor and not required by the

Contract Documents are Contractor's responsibility.
5. Submit additional copies of each written report directly to authorities having

jurisdiction, when they so direct.

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

C. Testing Agency Responsibilities: Cooperate with Architect, Construction Manager,
and Contractor in performance of duties. Provide qualified personnel to perform
required tests and inspections.
1. Notify Contractor promptly of irregularities or deficiencies observed in the

Work during performance of its services.
2. Determine the location from which test samples will be taken and in which in-

situ tests are conducted.
3. Conduct and interpret tests and inspections and state in each report whether

tested and inspected work complies with or deviates from requirements.
4. Submit a certified written report, in duplicate, of each test, inspection, and

similar quality-control service through Contractor.
5. Do not release, revoke, alter, or increase the Contract Document

requirements or approve or accept any portion of the Work.
6. Do not perform any duties of Contractor.

D. Associated Services: Cooperate with agencies performing required tests,
inspections, and similar quality-control services, and provide reasonable auxiliary
services as requested. Notify agency sufficiently in advance of operations to permit
assignment of personnel. Provide the following:
1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require

testing and inspecting. Assist agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
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E. Coordination: Coordinate sequence of activities to accommodate required special
inspection services with a minimum of delay and to avoid necessity of removing
and replacing construction to accommodate testing and inspecting.
1. Schedule times for tests, inspections, obtaining samples, and similar

activities.

1.8 SPECIAL TESTS AND INSPECTIONS

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

B. Special Tests and Inspections: Conducted by a qualified special inspector as
required by authorities having jurisdiction, as indicated in individual Specification
Sections and in Statement of Special Inspections attached to this Section, and as
follows:
1. Verifying that manufacturer maintains detailed fabrication and quality-control

procedures and reviews the completeness and adequacy of those procedures
to perform the Work.

2. Notifying Contractor promptly of irregularities and deficiencies observed in the
Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar
quality-control service to authorities having jurisdiction, with a copy to the
Contractor, Owner and Architect.

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

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

6. Retesting and re-inspecting corrected work.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the
following:
1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or

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

3.2 REPAIR AND PROTECTION

A. General: On completion of testing, inspecting, sample taking, and similar services,
repair damaged construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other

Specification Sections or matching existing substrates and finishes. Restore
patched areas and extend restoration into adjoining areas with durable seams
that are as invisible as possible. Comply with the Contract Document
requirements for cutting and patching in Section  01 73 00 "Execution"

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment
of responsibility for quality-control services.

Appendix: Statement of Special Inspections.

END OF SECTION
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Statement of Special Inspections 
                                                                       
 
Project:        
Location:        
Owner’s Representative:        
Owner’s Address:        
 
This Statement of Special Inspections is submitted as a condition for permit issuance in 
accordance with the Special Inspection requirements of the 2012 North Carolina State 
Building Code.  It includes a Schedule of Special Inspection Services applicable to this 
project as well as the name of the Special Inspector and the identity of other approved 
agencies intended to be retained for conducting these inspections.  This Statement of 
Special Inspections was prepared by the following Designers of Record: 
 
Structural    
 (Type or print name) (Signature) (Date) 

Architectural    
 (Type or print name) (Signature) (Date) 

Mechanical    
 (Type or print name) (Signature) (Date) 

Other    
 (Type or print name) (Signature) (Date) 

 
The Special Inspector shall keep records of all inspections and shall furnish inspection 
reports to the State Construction Office and the Designers of Record.  Discovered 
discrepancies shall be brought to the immediate attention of the Contractor for 
correction.  If such discrepancies are not corrected, the discrepancies shall be brought 
to the attention of the State Construction Office and the Designers of Record.  The 
Special Inspections program does not relieve the Contractor of his or her 
responsibilities.   
 
Interim reports shall be submitted to the State Construction Office, Owner, and the 
Designers of Record.   
 
Interim Report Frequency:  Monthly 
 
A Final Report of Special Inspections documenting completion of all required Special 
Inspections and correction of any discrepancies should be submitted prior to issuance 
of a Certificate of Use and Occupancy.   
 
Job Site safety and means and methods of construction are solely the responsibility of 
the Contractor. 
 
 
Owner’s Authorization     Accepted for the SCO by: 
 
 
Signature   Date    Signature   Date 

Mann Hall Renovation
2501 Stinson Drive, Raleigh, NC 27607

NCSU - Facilities Division Design & Construction

Scott M. Francis

2601 Wolf Village Way, Suite 331, Raleigh, North Carolina 27695-7520
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Schedule of Special Inspection Services 
 
The following sheets comprise the required schedule of special inspections for this 
project.  The construction divisions which require special inspections for this project are 
as follows. 
 

   Structural Steel    Sprayed Fire Resistant Material  
   Cold-Formed Steel Framing     Intumescent Fire-Resistant Coatings 
   Concrete Construction    Exterior Insulation & Finish System  
   Masonry – Level 1a    Smoke Control 
   Wood Construction    Retaining Walls Exceeding 5 Feet   
   Soils      Wind-Resisting Components (1705.4)b 
   Driven Deep Foundations    Wind Requirements (1706)c 
   Cast-in-Place Deep Foundations    Seismic Resistanced 
   Helical Pile Foundations  

  
a. Occupancy Category IV structures, as defined by 1604.5 of the North Carolina Building Code, may require Level 2 inspection of 
masonry construction.  The SER shall review Code sections 1704.5.1 and 1704.5.3 and adjust the Schedule of Special Inspection 
Services as needed. 
b.  Special inspections for Wind Resistance are applicable to those areas defined by 1705.4 of the North Carolina Building Code.  
Wind Resistance Special Inspections are only effective if the 1704.1.2 base triggers apply. 
c. Special Inspections for Wind Requirements are applicable to those areas defined by 1706.1 of the North Carolina Building Code.  
Wind Requirements are effective even if the 1704.1.2 base triggers do not apply. 
d. Special Inspections for Seismic Resistance are applicable to those structures defined by 1707.1 of the North Carolina Building 
Code.  Seismic Requirements are only effective if the 1704.1.2 base triggers apply. 
 
 
 
Inspection Agents Qualifications Address 

1.  Special Inspector 
 

SI  

2. Structural Engineer of 
Record 

SER  

3. Testing Laboratory 
 

ITL  

4.  Other            

 
Note:  The inspection and testing agent shall be engaged by the Owner’s Agent, and 
not by the Contractor or Subcontractor whose work is to be inspected or tested.  Any 
conflict of interest must be disclosed to the State Construction Office, prior to 
commencing work.   
 
 
Seismic Design Category:     A    B    C    D 
 
Basic Wind Speed:       90-109mph     110-119mph    ≥120mph 
 
Wind Exposure Category:     B    C    D 

X

X
X

X

X

X

X

X

X
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Schedule of Special Inspection Services 
Structural Steel 
 
Item Qualifications Scope 
1.  Fabricator 
Certification/Quality 
Control Procedures 

SI 
 

SER / SI 

• Ensure fabricator meets the requirements of NCSBC 
1704.2.2 

• Collect certificate of compliance from fabricator at 
completion of fabrication 
 

2.  Welding SI • Continuous inspection of complete and partial joint 
penetration welds, multipass fillet welds, plug and 
slot welds, and single-pass fillet welds > 5/16” in 
accordance with NCSBC Table 1704.3 

• Periodic inspection of single-pass fillet welds ≤ 5/16” 
• Collect certificate of compliance for weld filler 

material 
• Identify use of approved filler material and in 

accordance with AWS D1.1 
 

3.  Metal Deck SI 
 

SER / SI 

• Collect material data sheets for decking and 
connectors or fasteners 

• Periodic inspection of welds and / or mechanical 
fasteners 
 

4.  Structural Details SER / SI • Periodic inspection of steel framing and joint details 

5.  Bolting SI 
 

SI 
SER / SI 

• Collect material data sheets for bolts, nuts, and 
washers 

• Collect certificate of compliance from bolt supplier 
• Periodic inspection of snug-tight, pretensioned, and 

slip critical joints in accordance with NCSBC Table 
1704.3 

• Continuous inspection of pretensioned and slip-
critical joints using turn-of-nut without matchmarking 
or calibrated wrench methods of installation 
 

6.  Material 
Certification 

SI • Collect certified mill test reports 
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Schedule of Special Inspection Services 
Concrete Construction 
 
Item Qualifications Scope 
1.  Mix Design/Material 
Certifications 

SER / SI • Collect mix designs and verify appropriate mix use 
during specific installation 

2.  Reinforcement 
Installation 

SER / SI 
 

SI 
SI 
 

• Periodic inspection of reinforcing steel, including 
prestressing tendons and welded wire fabric 

• Collection of certified mill test reports 
• Continuous inspection of reinforcing steel welding 

in accordance with Table 1704.3, Item 5b 
 

3.  Concrete 
Placement/Monitoring 
Fresh Concrete, 
Sampling & prep of test 
samples 

SI 
 

SI / ITL 
 
 
 

SER / SI 
SI / ITL 

 
 

SI 
 

SI 
 

 

• Continuous inspection of cast-in-place concrete 
placement  

• Continuous monitoring of sampling of fresh 
concrete, slump test, air content test, temperature 
of concrete and creation of strength test 
specimens 

• Periodic inspection of formwork 
• Periodic verification of concrete strength prior to 

removal of shores and forms from beams and 
structural slabs 

• Continuous inspection of bolts to be installed in 
concrete prior to and during placement 

• Periodic inspection of anchors installed in 
hardened concrete 

4.  Curing & Protection SI • Periodic inspections of curing techniques 

5. Structural Precast 
Concrete Members 

SER / SI • Periodic inspection of attachment of precast 
members 

6. Post-Tensioned 
Concrete Members 

SI / ITL 
 

SI 
 

SI 
 

• Periodic verification of posttensioned concrete 
strength (f’ci) prior to force transfer 

• Continuous inspection of force application to 
prestressing tendons 

• Continuous inspection of grouting procedures  at 
bonded prestressing tendons included in the 
lateral force resisting system 
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Schedule of Special Inspection Services 
Masonry 
 
Item Qualifications Scope 
1.  Material Certification SI 

SI 
SI 

• Collect mix design for mortar 
• Collect mix design for grout 
• Certificates of Compliance for masonry constituents 

 
2.  Mixing of Mortar & 
Grout 

SI 
 

SI 

• Periodic inspection of site prepared mortar, site-
prepared grout, and grout for bonded tendons 

• Continuous verification of slump flow and VSI as 
self-consolidating grout is delivered to the site 
 

3.  Installation of 
Masonry 

SI 
 
 

SER / SI 

• Periodic inspection of construction of mortar joints, 
prior to beginning masonry construction and during 
construction 

• Periodically verify the type, size, and location of 
anchors and their attachment to the structure  

• Periodically verify size and location of structural 
elements 
 

4.  Reinforcement 
Installation 

SER / SI 
 

SI 
 

SER / SI 
 
 

SER / SI 
SI 

• Verify location of reinforcement and connections to 
structure as construction begins 

• Continuous inspection of reinforcing steel welding in 
accordance with Table 1704.3, Item 5b 

• Prior to grouting periodically verify size, grade, and 
placement of reinforcement and connection of 
masonry to structural frame 

• Periodically verify prestressing technique 
• During construction, continuously monitor the 

application and measurement of prestressing force 
 

5.  Grouting Operations SI 
 
 

SI 
 
 

SI 

• Prior to grouting, periodically verify conforming 
cleanliness of grout space and placement of the 
reinforcement and connectors 

• Continuous observation of the placement of all grout 
• Continuously observe the grouting of prestressing 

bonded tendons 

6.  Weather Protection SI • Periodically verify protection techniques for 
construction of masonry below 40ºF and above 90ºF 

7.  Observation of the 
Evaluation of Masonry 
Strength 

SI / ITL • Periodic observation of the preparation of grout 
specimens, mortar specimens and or prisms.   
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Schedule of Special Inspection Services 
Soils 
 
 
Item 
 

Qualifications Scope 
 

1.Site Preparation SI  
 

• Determine that the subgrade has been prepared in 
accordance with the approved soils report and the 
construction document 
 

2. Fill Placement SI  
 

• Periodic classification and testing of compacted fill 
materials 

• Continuous observation   of materials used, 
densities, and  lift thickness ensuring compliance 
with the approved soils report and the construction 
documents 
 

3. Evaluation SI / ITL 
 

• Determine that the  materials below shallow 
foundations are adequate to achieve the design 
bearing capacity 
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Schedule of Special Inspection Services 
Sprayed On Fire Resistant Materials 
 
Item Qualification Scope 

1. Preparation SI / ITL • Periodically inspect preparation of substrate 
prior to installation in accordance with approved 
fire resistance design and approved 
manufacturer’s written instructions 
 

2. Application SI / ITL • Periodically inspect that substrate has minimum 
ambient temperature before and after 
application as specified by the fire resistance 
design and approved manufacturer’s written 
instructions 

• Test thickness of sprayed on material per the 
instruction of Section 1704.12.4, the fire 
resistance design, and the approved 
manufacturer’s written instructions 

• Periodically test Density of sprayed on material 
per fire resistance design and approved 
manufacturer’s written instructions 

• Periodically test bond Strength to ensure a 
value greater than 150 pounds per square foot. 
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Schedule of Special Inspection Services 
Retaining Walls Exceeding 5 Feet 
 
Item Qualification Scope 

1.Retaining Systems SI / ITL / 
SER 

• All retaining walls exceeding 5 feet in height 
require special inspections.  Refer to the 
applicable material schedules for explicit 
requirements 

 
1. Application SI / ITL • Periodic examination of backfill materials for 

compliance with the approved specifications 
• Confirm that all subsoil drainage piping is 

undamaged, drains freely to the designated 
outlet or structure, and has been installed per 
the approved engineered design  
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SECTION 01 50 00

TEMPORARY FACILITES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes requirements for support facilities, and security and protection
facilities.
1. Provide and maintain all temporary facilities and controls necessary for the

performance of the Work. Locate and install all facilities and controls where
acceptable to the local authorities having jurisdiction and utility owner and
remove same and terminate, in a manner suitable to the utility owner, at
completion of the Work or when otherwise directed.  Pay all costs associated
with the provision and maintenance of temporary facilities and controls
including power, water, and fuel (if any) consumed until Final Acceptance.

2. Notwithstanding these specifications for Temporary Facilities and Controls, the
incorporation of all temporary facilities and controls into the Project shall be
subject to the Owner's approval.

B. Related Sections include the following:
1. Section 01 33 00 "Submittal Procedures" for procedures for submitting copies

of implementation and termination schedule and utility reports.
2. Section 01 51 00 “Temporary Utilities” for requirements associated with

temporary utilities: HVAC Equipment, Air-Filtration Units, Electrical Outlets,
and Power Distribution System Circuits.

3. Section 01 57 00 “Temporary Controls” for Pest Control requirements.
4. Section 01 73 00 "Execution" for progress cleaning requirements.
5. Section 01 74 19 "Construction Waste Management and Disposal" for waste

management requirements.
6. Section 01 77 00 “Closeout Procedures” for closeout requirements.
7. Section 31 31 16 "Termite Control" for termite control.
8. Divisions 02 through 49 for temporary heat, ventilation, and humidity

requirements for products in those Sections.

1.2 RELATED DOCUMENTS

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

A. Permanent Enclosure: As determined by Designer, includes as a minimum, the
following:
1. Permanent or temporary roofing is complete, insulated, and weathertight,

including parapets and roof edge terminations.
a. Roof insulation is fully protected from getting wet.
b. Roof drains are fully functional.

2. Exterior walls are insulated, weathertight, and UV-resistant.
3. All openings are closed with permanent construction or substantial

weathertight temporary closures.
4. Permanent enclosure envelope shall be capable of retaining controlled interior

temperature and humidity levels.

1.4 USE CHARGES

A. General: Installation and removal of and use charges for temporary facilities are
not chargeable to Owner or Designer and shall be included in the Contract Sum,
unless otherwise indicated. Allow other entities to use temporary services and
facilities without cost, including, but not limited to, the following:
1. Owner's personnel.
2. Owner’s construction forces.
3. Designers.
4. Commissioning Authority.
5. Testing agencies.
6. Personnel of authorities having jurisdiction.

1.5 INFORMATIONAL SUBMITTALS

A. Site Logistics Plan: Using the Site Plan from the Drawings as a base, prepare and
maintain a detailed logistics plan showing, at a minimum: temporary facilities,
fencing, signage, utility hookups, staging areas, and parking areas for construction
personnel. Additional sheets, including markup on interior sheets, or sheets wholly
prepared by the Contractor, may be required to reasonably convey the current
logistics plan for the project.
1. Submit initial Site Logistics Plan not less than five (5) working days prior to

preconstruction conference.
2. Update Site Logistics Plan as site conditions evolve during progress of the

work, but not less than monthly.
3. Implementation and Termination Schedule: Within 15 days of date

established from commencement of the Work, submit schedule indicating
implementation and termination dates of each temporary utility.

B. Fire-Safety Program: Show compliance with requirements of NFPA 241 and
authorities having jurisdiction. Indicate Contractor personnel responsible for
management of fire-prevention program.
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1. Submit Fire Safety Program not less than five (5) working days prior to
preconstruction conference.

1.6 QUALITY ASSURANCE

A. Accessible Temporary Egress: Comply with applicable provisions in the U.S.
Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility
Guidelines, and ICC/ANSI A117.1.

1.7 PROJECT CONDITIONS

A. Conditions of Use: The following conditions apply to use of temporary facilities by
all parties engaged in the Work:
1. Keep temporary facilities clean and neat.
2. Relocate temporary facilities as required by progress of the Work.

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

PART 2 - PRODUCTS

2.1 MATERIALS

A. General: Provide materials suitable for use intended.

B. Pavement: Comply with paving Sections.

C. Lumber and Plywood: Comply with requirements in Section 06 10 53 "Miscellaneous
Rough Carpentry."

D. Gypsum Board: Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219.2 mm) wide
by maximum available lengths; regular-type panels with tapered edges. Comply
with ASTM C 36.

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

F. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10 mil (0.254 mm) minimum
thickness, with flame-spread rating of 15 or less per ASTM E 84 and passing NFPA
701 Test Method 2.

G. Tarpaulins: Fire-resistive labeled with flame-spread rating of 15 or less.

H. Dust-Control Adhesive-Surface Walk-off Mats: Provide mats minimum 36 by 60
inches (1524 mm).

I. Water:  Potable.
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2.2 TEMPORARY FACILITIES

A. Field Offices: Contractor to use existing space(s) as temporary field offices in
Owner approved facility.  Refer to Drawings for location.

B. Storage and Fabrication Spaces: Contractor to use existing space(s) as temporary
storage at Owner approved facility. This includes space for staging, laydown area
and temporary self-contained toilet units.  Refer to Drawings for locations.
1. Store combustible materials apart from building.

2.3 EQUIPMENT

A. Fire Extinguishers: Hand carried, portable, UL rated; with class and extinguishing
agent as required by locations and classes of fire exposures.
1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent,

and size required by location and class of fire exposure.

B. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation
or combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester
shell or similar nonabsorbent material.

C. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water drinking-
water units, including paper cup supply.

D. Where power is accessible, provide electric water coolers to maintain dispensed
water temperature at 45 to 55 degrees Fahrenheit (12.78 degrees Celsius) .

PART 3 - EXECUTION

3.1 TEMPORARY FACILITIES, GENERAL

A. Conservation: Coordinate construction and use of temporary facilities with
consideration given to conservation of energy, water, and materials. Coordinate use
of temporary utilities to minimize waste.
1. Salvage materials and equipment involved in performance of, but not actually

incorporated into, the Work. See other Sections for disposition of salvaged
materials that are designated as Owner’s property.

3.2 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum
interference with performance of the Work. Relocate and modify facilities as
required by progress of the Work.
1. Locate facilities to limit site disturbance as specified in Section 01 14 00

"Work Restrictions."
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B. Provide each facility ready for use when needed to avoid delay. Maintain and
modify as required. Do not remove until facilities are no longer needed or are
replaced by authorized use of completed permanent facilities.

3.3 SUPPORT FACILITIES INSTALLATION

A. General: Comply with the following:
1. Provide construction for temporary offices, shops, and sheds located within

construction area or within 30 feet (914.4 cm) of building lines that is
noncombustible according to ASTM E 136. Comply with NFPA 241.

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

B. Electronic Communication Service: Provide temporary electronic communication
service in common-use facilities.
1. Provide broadband in primary field office.
2. Provide for connection of communication devices by Owner, Architect, and

Contractor by Wi-Fi, or wired connections.

C. Waste Disposal Facilities: Comply with requirements specified in Section 01 74 19
"Construction Waste Management and Disposal."

D. Lifts and Hoists: Provide facilities for hoisting materials and personnel. Truck cranes
and similar devices used for hoisting materials are considered "tools and
equipment" and not temporary facilities.

E. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided
elevators are cleaned and maintained in a condition acceptable to Owner. At Final
Acceptance, restore elevators to condition existing before initial use, including
replacing worn cables, guide shoes, and similar items of limited life.
1. Do not load elevators beyond their rated weight capacity.
2. Provide protective coverings, barriers, devices, signs, or other procedures to

protect elevator car and entrance doors and frame. If, despite such
protection, elevators become damaged, engage elevator Installer to restore
damaged work so no evidence remains of correction work. Return items that
cannot be refinished in field to the shop, make required repairs and refinish
entire unit, or provide new units as required.

F. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided
stairs are cleaned and maintained in a condition acceptable to Owner. At
Substantial Completion, restore stairs to condition existing before initial use.
1. Provide protective coverings, barriers, devices, signs, or other procedures to

protect stairs and to maintain means of egress. If stairs become damaged,
restore damaged areas so no evidence remains of correction work.
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3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Protection of Existing Facilities: Protect existing equipment, structures, utilities, and
other improvements at Project site and on adjacent properties, except those
indicated to be removed or altered. Repair damage to existing facilities.
1. Where access to adjacent properties is required in order to affect protection of

existing facilities, obtain written permission from adjacent property owner to
access property for that purpose.

B. Environmental Protection: Provide protection, operate temporary facilities, and
conduct construction in ways and by methods that comply with environmental
regulations and that minimize possible air, waterway, and subsoil contamination or
pollution or other undesirable effects
1. Comply with work restrictions specified in Section 01 14 00 "Work

Restrictions."

C. Barricades, Warning Signs, and Lights: Comply with authorities having jurisdiction
for erecting structurally adequate barricades, including warning signs and lighting.
Paint with appropriate colors and graphics to inform personnel and public of
possible hazard.

D. Temporary Egress: Maintain temporary egress from existing occupied facilities as
indicated and as required by authorities having jurisdiction.

E. Temporary Enclosures: Provide temporary enclosures for protection of construction,
in progress and completed, from exposure, foul weather, other construction
operations, and similar activities. Provide temporary weathertight enclosure for
building exterior.
1. Where heating or cooling is needed and permanent enclosure is not complete,

provide insulated temporary enclosures. Coordinate enclosure with ventilating
and material drying or curing requirements to avoid dangerous conditions and
effects.

2. Vertical Openings: Close openings of 25 sq. ft. or less with plywood or similar
materials.

3. Horizontal Openings: Close openings in floor or roof decks and horizontal
surfaces with load-bearing construction.

4. Install tarpaulins securely using fire-retardant-treated wood framing and
other materials.

5. Where temporary wood or plywood enclosure exceeds 100 sq. ft. in area, use
fire-retardant-treated material for framing and main sheathing.

F. Temporary Partitions: Provide and maintain floor-to-ceiling dustproof partitions to
limit dust and dirt migration and to separate areas occupied by Owner and tenants
from fumes and noise.
1. Construct dustproof partitions with gypsum wallboard with joints taped on

occupied side, and fire-retardant plywood on construction operations side.
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2. Construct dustproof partitions with two layers of 6-mil (0.14-mm)
polyethylene sheet on each side. Cover floor with two layers of 6-mil (0.14-
mm) polyethylene sheet, extending sheets 18 inches (457.2 mm) up the
sidewalls. Overlap and tape full length of joints. Cover floor with fire-
retardant-treated plywood.
a. Construct vestibule and airlock at each entrance through temporary

partition with not less than 48 inches (1219.2 mm) between doors.
Maintain water-dampened foot mats in vestibule

3. Where fire-resistance-rated temporary partitions are indicated or are required
by authorities having jurisdiction, construct partitions according to the rated
assemblies.

4. Insulate partitions to control noise transmission to occupied areas.
5. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and

security locks where openings are required.
6. Protect air-handling equipment.
7. Provide walk-off mats at each entrance through temporary partition.

G. Temporary Fire Protection: Until fire-protection needs are supplied by permanent
facilities, install and maintain temporary fire-protection facilities of types needed to
protect against reasonably predictable and controllable fire losses. Comply with
NFPA 241; manage fire-prevention program.
1. Prohibit smoking in construction area.
2. Provide fire extinguishers, installed on walls on mounting brackets, visible and

accessible from space being served, with sign mounted above.
a. Field Offices: Class A stored-pressure water-type extinguishers.
b. Other Locations: Class ABC dry-chemical extinguishers or a combination

of extinguishers of NFPA-recommended classes for exposures.
c. Locate fire extinguishers where convenient and effective for their

intended purpose; provide not less than one extinguisher on each floor
at or near each usable stairwell.

3. Store combustible materials in containers in fire-safe locations.
4. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary

fire-protection facilities, stairways, and other access routes for firefighting.
5. Supervise welding operations, combustion-type temporary heating units, and

similar sources of fire ignition.
6. Permanent Fire Protection: At earliest feasible date in each area of Project,

complete installation of permanent fire-protection facility, including connected
services, and place into operation and use. Instruct key personnel on use of
facilities. Protect fire protection system from damage due to construction
activities and environmental conditions.

7. Develop and supervise an overall fire-prevention and first-aid fire-protection
program for personnel at Project site. Review needs with local fire department
and establish procedures to be followed. Instruct personnel in methods and
procedures. Post warnings and information.
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8. Provide temporary standpipes and hoses for fire protection. Hang hoses with
a warning sign stating that hoses are for fire-protection purposes only and are
not to be removed. Match hose size with outlet size and equip with suitable
nozzles.

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

I. Termite Control: By Owner. Contractor to provide ten (10) working days notice
prior to the treatment being required.

3.5 OPERATION, TERMINATION, AND REMOVAL

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

B. Maintenance: Maintain facilities in good operating condition until removal. Protect
from damage caused by freezing temperatures and similar elements.
1. Maintain operation of temporary enclosures, heating, cooling, humidity

control, ventilation, and similar facilities on a 24-hour basis where required to
achieve indicated results and to avoid possibility of damage.

2. Prevent water-filled piping from freezing. Maintain markers for underground
lines. Protect from damage during excavation operations.

C. Temporary Facility Changeover:  Except for using permanent fire protection as soon
as available, do not change over from using temporary security and protection
facilities to permanent facilities until Final Acceptance.

D. Termination and Removal: Remove each temporary facility when need for its
service has ended, when it has been replaced by authorized use of a permanent
facility, orprior to Final Acceptance. Complete or, if necessary, restore permanent
construction that may have been delayed because of interference with temporary
facility. Repair damaged Work, clean exposed surfaces, and replace construction
that cannot be satisfactorily repaired.
1. Materials and facilities that constitute temporary facilities are the property of

Contractor. Owner reserves right to take possession of Project identification
and directional signs.

2. Remove temporary paving not intended for or acceptable for integration into
permanent paving. Where area is intended for landscape development,
remove soil and aggregate fill that do not comply with requirements for fill or
subsoil. Remove materials contaminated with road oil, asphalt and other
petrochemical compounds, and other substances that might impair growth of
plant materials or lawns. Repair or replace street paving, curbs, and sidewalks
at temporary entrances, as required by authorities having jurisdiction.
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3. Prior to Final Acceptance, repair, clean and renovate permanent facilities used
during construction period. Comply with final cleaning requirements in Section
01 77 00 "Closeout Procedures."

END OF SECTION
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SECTION 01 79 00

DEMONSTRATION AND TRAINING

PART 1 GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for instructing Owner’s
personnel, including the following:
1. Instruction in operation and maintenance of systems, subsystems, and

equipment.
2. Demonstration and training video recordings.
3. Descriptions and responsibilities for commissioning demonstration and

training requirements.

1.2 RELATED DOCUMENTS

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

B. The following sections provide additional demonstration and training requirements:
1. 14 24 00 - Hydraulic Elevators.

1.3 INFORMATIONAL SUBMITTALS

A. Instruction Program: Submit outline of instructional program for demonstration and
training, including 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. Indicated proposed training modules using manufacturer-produced

demonstration and training video recordings for systems, equipment, and
products in lieu of video recording of live instructional module.

B. Qualification Data: For facilitator.

1.4 CLOSEOUT SUBMITTALS

A. Demonstration and Training Video Recordings: Submit two (2) copies within seven
(7) working days of the end of each training module.
1. Identification: On each copy, provide an applied label with the following

information:
a. Name of Project.
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b. Name and address of videographer.
c. Name of Designer.
d. Name of Construction Manager.
e. Name of Contractor.
f. Date of video recording.

2. Transcript: Prepared in PDF electronic format. Include a cover sheet with
same label information 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 in same paper and PDF file format required for operation and
maintenance manuals specified in Section  01 78 23 "Operation and
Maintenance Data."

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

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

1.5 QUALITY ASSURANCE

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

B. Instructor Qualifications: A factory-authorized service representative, complying
with requirements in Section  01 40 00 "Quality Requirements," experienced in
operation and maintenance procedures and training.

C. Videographer Qualifications: A competent videographer who is experienced
photographing demonstration and training events similar to those required. If
Contractor is to have their personnel perform the videography, Contractor must
send a sample of audio and video quality to Owner and Designer for approval prior
to the training being scheduled. Sample audio and video must be representative of
the camera and microphone that will be used during the training.

D. Preinstruction Conference: Conduct conference at Project site to comply with
requirements in Section  01 31 00 "Project Management and Coordination." 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, instructors' 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.
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1.6 COORDINATION

A. 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.

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

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

1.7 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, as required by
individual Specification Sections.

B. Training Modules: Develop a learning objective and teaching outline for each
module. Include a description of specific skills and knowledge that participant is
expected to master. For each module, include instruction for the following as
applicable to the system, equipment, or component:
1. Basis of System Design, Operational Requirements, and Criteria: Include the

following:
a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design

responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

2. Documentation: Review the following items in detail:
a. Emergency manuals.
b. Systems and equipment operation manuals.
c. Systems and equipment maintenance manuals.
d. Product maintenance manuals.
e. Project Record Documents.
f. Identification systems.
g. Warranties and bonds.
h. Maintenance service agreements and similar continuing commitments.

3. Emergencies: Include the following, as applicable:
a. Instructions on meaning of warnings, trouble indications, and error

messages.
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b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations: Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. 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:
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.
g. Instruction on use of special tools.

8. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and

reassembly instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.
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1.8 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation
and training module. Assemble training modules into a training manual organized in
coordination with requirements in Section 01 78 23 "Operation and Maintenance
Data."

B. Set up instructional equipment at instruction location.

1.9 INSTRUCTION

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

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and
maintain systems, subsystems, and equipment not part of a system.
1. Designer will furnish an instructor to describe basis of system design,

operational requirements, criteria, and regulatory requirements.
2. Owner will furnish an instructor to describe Owner's operational philosophy.
3. 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 seven days' advance notice.

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

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

F. 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.

1.10 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A. General: Engage a qualified commercial videographer to record demonstration and
training video recordings. Record each training module separately. Include
classroom instructions and demonstrations, board diagrams, and other visual aids,
but not student practice.
1. At beginning of each training module, record each chart containing learning

objective and lesson outline.
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B. Digital Video Recordings: Provide high-resolution, digital video in MPEG format,
produced by a digital camera with minimum recording quality of UHD 4k at 30 fps
with vibration reduction technology. Use an external directional microphone (Rode
VideoMic GO, or equivalent) to capture audio.
1. Submit video recordings on thumb drive.
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 on 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 recording that
describes the following for each Contractor involved on the Project, arranged
according to Project Manual table of contents:
a. Name of Contractor/Installer.
b. Business address.
c. Business phone number.
d. Point of contact.
e. Email address.

C. Recording: Mount camera on tripod before starting recording, unless otherwise
necessary to adequately cover area of demonstration and training. Display
continuous running time.
1. Film training session(s) in segments not to exceed 15 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 table of contents.

c. Where a training session on a particular piece of equipment exceeds 15
minutes, stop filming and pause training session. Begin training session
again upon commencement of new filming segment.

D. Light Levels: Verify light levels are adequate to properly light equipment. Verify
equipment markings are clearly visible prior to recording.
1. Furnish additional portable lighting as required.

E. Narration: Describe scenes on video recording by audio narration by microphone
while video recording is recorded. Include description of items being viewed.

F. Transcript: Provide a transcript of the narration. Display images and running time
captured from videotape opposite the corresponding narration segment.

G. Preproduced Video Recordings: Provide video recordings used as a component of
training modules in same format as recordings of live training.
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PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 03 10 00 

CONCRETE FORMING AND ACCESSORIES 

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. Form-facing material for cast-in-place concrete. 

2. Shoring, bracing, and anchoring. 

B. Related Requirements: 

1.3 DEFINITIONS 

A. Form-Facing Material: Temporary structure or mold for the support of concrete 

while the concrete is setting and gaining sufficient strength to be self-supporting. 

B. Formwork: The total system of support of freshly placed concrete, including the 

mold or sheathing that contacts the concrete, as well as supporting members, 

hardware, and necessary bracing. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review the following: 

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

quality control. 

b. Construction, movement, contraction, and isolation joints 

c. Forms and form-removal limitations. 

d. Anchor rod and anchorage device installation tolerances. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following: 

1. Exposed surface form-facing material. 

2. Concealed surface form-facing material. 

3. Pan-type forms. 

4. Void forms. 

5. Form ties. 

6. Waterstops. 

7. Form-release agent. 

B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional 

engineer responsible for their preparation, detailing fabrication, assembly, and 

support of forms. 

1. For exposed vertical concrete walls, indicate dimensions and form tie 

locations. 

2. Indicate dimension and locations of construction and movement joints 

required to construct the structure in accordance with ACI 301 (ACI 301M). 
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a. Location of construction joints is subject to approval of the Architect. 

3. Indicate location of waterstops. 

4. Indicate proposed schedule and sequence of stripping of forms, shoring 

removal, and reshoring installation and removal. 

C. Samples: 

1. For waterstops. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing and inspection agency. 

B. Research Reports: For insulating concrete forms indicating compliance with 

International Code Council Acceptance Criteria AC353. 

C. Field quality-control reports. 

D. Minutes of preinstallation conference. 

1.7 QUALITY ASSURANCE 

A. Testing and Inspection Agency Qualifications: An independent agency acceptable to 

authorities having jurisdiction, qualified in accordance with ASTM C1077 and 

ASTM E329 for testing indicated. 

B. Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture, 

tolerances, and standard of workmanship. 

1. Subject to compliance with requirements, approved mockups may become 

part of the completed Work. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Insulating Concrete Forms: Store forms off ground and under cover to protect from 

moisture, sunlight, dirt, oil, and other contaminants. 

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, 

oil, and other contaminants. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, 

shores, and reshores in accordance with ACI 301 (ACI 301M), to support vertical, 

lateral, static, and dynamic loads, and construction loads that might be applied, 

until structure can support such loads, so that resulting concrete conforms to the 

required shapes, lines, and dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 

Design/Construction Guide." 

2. Design formwork to limit deflection of form-facing material to 1/240 of 

center-to-center spacing of supports. 

a. For architectural concrete specified in Section 033300 "Architectural 

Concrete," limit deflection of form-facing material, studs, and walers to 

0.0025 times their respective clear spans (L/400). 

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in 

accordance with ACI 301 (ACI 301M), to support vertical, lateral, static, and 

dynamic loads, and construction loads that might be applied, until structure can 

support such loads, so that resulting concrete conforms to the required shapes, 

lines, and dimensions. 

1. Design cross ties to transfer the effects of the following loads to the cast-in-

place concrete core: 
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a. Wind Loads: As indicated on Drawings. 
1) Horizontal Deflection Limit: Not more than 1/600 of the wall height. 

2.2 FORM-FACING MATERIALS 

A. As-Cast Surface Form-Facing Material: 

1. Provide continuous, true, and smooth concrete surfaces. 

2. Furnish in largest practicable sizes to minimize number of joints. 

3. Acceptable Materials: As required to comply with Surface Finish designations 

specified in Section 033000 "Cast-In-Place Concrete, and as follows: 

a. Plywood, metal, or other approved panel materials. 

b. Exterior-grade plywood panels, suitable for concrete forms, complying 

with DOC PS 1, and as follows: 
1) APA HDO (high-density overlay). 

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

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

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

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

another approved material. 

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

C. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 

plastic concrete loads without detrimental deformation, with straight or tapered end 

forms. 

D. Void Forms: Biodegradable paper surface, treated for moisture resistance, 

structurally sufficient to support weight of plastic concrete and other superimposed 

loads. 

2.3 WATERSTOPS 

A. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal 

strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for 

adhesive bonding to concrete, 3/4 by 1 inch (19 by 25 mm). 

2.4 RELATED MATERIALS 

A. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, 

galvanized-steel sheet. Temporarily fill or cover face opening of reglet to prevent 

intrusion of concrete or debris. 

B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch 

(0.85 mm) thick, with bent tab anchors. Temporarily fill or cover face opening of 

slots to prevent intrusion of concrete or debris. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 

mm), minimum. 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form 

removal. 

E. Form-Release Agent: Commercially formulated form-release agent that does not 

bond with, stain, or adversely affect concrete surfaces and does not impair 

subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing 

materials. 

F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic 

or metal form ties designed to resist lateral pressure of fresh concrete on forms and 

to prevent spalling of concrete on removal. 
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1. Furnish units that leave no corrodible metal closer than 1 inch (25 mm) to the 

plane of exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) 

in diameter in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive 

dampproofing or waterproofing. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF FORMWORK 

A. Comply with ACI 301 (ACI 301M). 

B. Construct formwork, so concrete members and structures are of size, shape, 

alignment, elevation, and position indicated, within tolerance limits of ACI 117 

(ACI 117M) and to comply with the Surface Finish designations specified in Section 

033000 "Cast-In-Place Concrete" for as-cast finishes. 

C. Limit concrete surface irregularities as follows: 

1. Surface Finish-1.0: ACI 117 Class D, 1 inch (25 mm). 

2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch (6 mm). 

3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch (3.0 mm). 

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

1. Minimize joints. 

2. Exposed Concrete: Symmetrically align joints in forms. 

E. Construct removable forms for easy removal without hammering or prying against 

concrete surfaces. 

1. Provide crush or wrecking plates where stripping may damage cast-concrete 

surfaces. 

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 

vertical. 

3. Install keyways, reglets, recesses, and other accessories, for easy removal. 

F. Do not use rust-stained, steel, form-facing material. 

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 

required elevations and slopes in finished concrete surfaces. 

1. Provide and secure units to support screed strips 

2. Use strike-off templates or compacting-type screeds. 

H. Provide temporary openings for cleanouts and inspection ports where interior area 

of formwork is inaccessible. 

1. Close openings with panels tightly fitted to forms and securely braced to 

prevent loss of concrete mortar. 

2. Locate temporary openings in forms at inconspicuous locations. 

I. Chamfer exterior corners and edges of permanently exposed concrete. 

J. At construction joints, overlap forms onto previously placed concrete not less than 

12 inches (305 mm). 

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 

bulkheads required in the Work. 

1. Determine sizes and locations from trades providing such items. 

2. Obtain written approval of Architect prior to forming openings not indicated 

on Drawings. 

L. Construction and Movement Joints: 
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1. Construct joints true to line with faces perpendicular to surface plane of 

concrete. 

2. Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect. 

3. Place joints perpendicular to main reinforcement. 

4. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 

a. Offset joints in girders a minimum distance of twice the beam width 

from a beam-girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, 

beams, and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings. 

a. Locate joints beside piers integral with walls, near corners, and in 

concealed locations where possible. 

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

cleaning and inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous 

location, to allow flushing water to drain. 

2. Close temporary ports and openings with tight-fitting panels, flush with inside 

face of form, and neatly fitted, so joints will not be apparent in exposed 

concrete surfaces. 

N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 

sawdust, dirt, and other debris just before placing concrete. 

O. Retighten forms and bracing before placing concrete, as required, to prevent 

mortar leaks and maintain proper alignment. 

P. Coat contact surfaces of forms with form-release agent, according to 

manufacturer's written instructions, before placing reinforcement. 

3.2 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for 

adjoining work that is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions 

furnished with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying 

with tolerances in Section 7.5 of AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings 

in outer face of concrete frame at exterior walls, where flashing is shown at 

lintels, shelf angles, and other conditions. 

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

5. Clean embedded items immediately prior to concrete placement. 

3.3 INSTALLATION OF WATERSTOPS 

A. Self-Expanding Strip Waterstops: Install in construction joints and at other 

locations indicated on Drawings, according to manufacturer's written instructions, 

by adhesive bonding, mechanically fastening, and firmly pressing into place. 

1. Install in longest lengths practicable. 

2. Locate waterstops in center of joint unless otherwise indicated on Drawings. 

3. Protect exposed waterstops during progress of the Work. 

3.4 INSTALLATION OF INSULATING CONCRETE FORMS 

A. Comply with ACI 301 (ACI 301M) and manufacturer's instructions. 
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B. Construct formwork, so concrete members and structures are of size, shape, 

alignment, elevation, and position indicated, within tolerance limits of ACI 117 

(ACI 117M). 

C. Install forms in running bond pattern. 

1. Align joints. 

2. Align furring strips. 

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

E. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 

bulkheads required in the Work. 

1. Determine sizes and locations from trades providing such items. 

2. Obtain written approval of Architect prior to forming openings not indicated 

on Drawings. 

F. Provide temporary ports or openings in formwork where required to facilitate 

cleaning and inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous 

location, to allow flushing water to drain. 

2. Close temporary ports and openings with tight fitting panels, flush with inside 

face of form, and neatly fitted, so joints will not be apparent in exposed 

concrete surfaces. 

G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 

sawdust, dirt, and other debris just before placing concrete. 

H. Retighten forms and bracing before placing concrete, as required, to prevent 

mortar leaks and maintain proper alignment. 

I. Shore insulating concrete forms to ensure stability and to resist stressing imposed 

by construction loads. 

3.5 REMOVING AND REUSING FORMS 

A. Formwork for sides of beams, walls, columns, and similar parts of the Work that 

does not support weight of concrete may be removed after cumulatively curing at 

not less than 50 deg F (10 deg C) for 24 hours after placing concrete. Concrete has 

to be hard enough to not be damaged by form-removal operations. Curing and 

protection operations need to be maintained at unformed surfaces and applied at 

formed surfaces immediately after removal of forms, for the remainder of the cure 

period. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements 

that support weight of concrete in place until concrete has achieved at least 

70 percent of its 28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms 

without loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. 

1. Split, frayed, delaminated, or otherwise damaged form-facing material are 

unacceptable for exposed surfaces. 

2. Apply new form-release agent. 

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

close joints. 

1. Align and secure joints to avoid offsets. 

2. Do not use patched forms for exposed concrete surfaces unless approved by 

Architect. 
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3.6 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and 

inspecting agency to perform field tests and inspections and prepare test reports. 

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

and inspections and to submit reports. 

C. Inspections: 

1. Inspect formwork for shape, location, and dimensions of the concrete member 

being formed. 

2. Inspect insulating concrete forms for shape, location, and dimensions of the 

concrete member being formed. 

END OF SECTION 
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SECTION 03 15 13

WATERSTOPS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Concrete waterstops.

1.2 SUBMITTALS

A. Action Submittals:
1. Product Data: For waterstops.
2. Shop Drawings: Prepared by, and signed and sealed by, a qualified

professional engineer responsible for their preparation, detailing fabrication,
assembly, and support of forms.
a. Indicate location of waterstops.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt,
oil, and other contaminants.

PART 2 PRODUCTS

2.1 WATERSTOPS

A. Contractor's Option: Unless otherwise indicated, provide any of the waterstops
specified.

B. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber
waterstops, for embedding in concrete to prevent passage of fluids through joints;
resistant to oils, solvents, and chemicals, with factory fabricate corners,
intersections, and directional changes.
1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:
a. J P Specialties, Inc.
b. Sika Corporation.

2. Profile:  Ribbed with center bulb.
3. Dimensions:  4 inches by 3/16 inch thick (100 mm by 4.8 mm thick);

nontapered.
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C. Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding
in concrete to prevent passage of fluids through joints, with factory fabricate
corners, intersections, and directional changes.
1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:
a. BoMetals, Inc.
b. Sika Corporation.
c. Vinylex Waterstop & Accessories.

2. Profile:  Ribbed with center bulb.
3. Dimensions:  4 inches by 3/16 inch thick (100 mm by 4.8 mm thick);

nontapered.

D. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal
strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for
adhesive bonding to concrete, 3/4 by 1 inch (19 by 25 mm).
1. Manufacturers:

a. CETCO is a subsidiary of Minerals Technologies Inc.
b. Carlisle Coatings & Waterproofing Inc.
c. Concrete Sealants Inc.
d. Henry Company.
e. J P Specialties, Inc.
f. Sika Corporation.

E. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal
strip, bentonite-free hydrophilic polymer-modified chloroprene rubber, for adhesive
bonding to concrete, 3/8 by 3/4 inch (10 by 19 mm).
1. Manufacturers:

a. CETCO is a subsidiary of Minerals Technologies Inc.
b. GCP Applied Technologies Inc.
c. Kryton International, Inc.
d. OCM, Inc.
e. Sika Corporation.

PART 3 EXECUTION

3.1 INSTALLATION OF WATERSTOPS

A. Flexible Waterstops: Install in construction joints and at other joints indicated to
form a continuous diaphragm.
1. Install in longest lengths practicable.
2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
3. Allow clearance between waterstop and reinforcing steel of not less than 2

times the largest concrete aggregate size specified in Section 03 30 00 "Cast-
In-Place Concrete."

4. Secure waterstops in correct position at 12 inches (305 mm) on center.
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5. Field fabricate joints in accordance with manufacturer's instructions using
heat welding.
a. Miter corners, intersections, and directional changes in waterstops.
b. Align center bulbs.

6. Clean waterstops immediately prior to placement of concrete.
7. Support and protect exposed waterstops during progress of the Work.

B. Self-Expanding Strip Waterstops: Install in construction joints and at other
locations indicated on Drawings, according to manufacturer's written instructions,
by adhesive bonding, mechanically fastening, and firmly pressing into place.
1. Install in longest lengths practicable.
2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
3. Protect exposed waterstops during progress of the Work.

END OF SECTION
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SECTION 03 15 26

UNDER-SLAB SHEET VAPOR BARRIER

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Sheet materials for controlling vapor diffusion through concrete slabs on grade.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 Cast-in-Place Concrete for concrete slab-on-grade.

1.3 SUBMITTALS

A. Action Submittals:
1. Written certification from the manufacturer that the materials and their

application as noted in this Specification and on the Drawings is appropriate
and approved for this project.

2. Product Data:  Manufacturer’s product data, specifications, and installation
instructions. Include vapor barrier manufacturer’s requirements for
placement, seaming and pipe boot installation.

3. Installer Certificates:  Signed by manufacturers certifying that installers
comply with requirements.

4. Submit evidence that Installer’s existing company has minimum of 5-years
continuous experience in application of specified materials.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who is acceptable to manufacturer,
who has completed applications similar in material and extent to that required for
this Project, and whose work has resulted in construction with a record of
successful in-service performance.

B. Source Limitations:  Vapor Barrier and components to be from one source from a
single manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to site in manufacturer's original, unopened containers and
packaging, with lables clearly identifying product name and manufacturer.

B. Store materials in clean, dry area in accordance with manufacturer's instructions.
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C. Protect materials during handling and application to prevent damage or
contamination.

D. Ensure membrane is stamped with manufacturer's name, product name, and
membrane thickness at intervals of no more than 85-inches (220 cm).

1.6 PROJECT CONDITIONS

A. Environmental Limitations: Comply with manufacturer's written recommendations
for substrate temperature and moisture content, ambient temperature and
humidity, ventilation, and other conditions affecting material performance.

B. Close areas to traffic during installation and for time period after application
recommended in writing by manufacturer.

1.7 COORDINATION

A. Coordinate placement of sheet vapor barrier with applicable Division 03 Sections.

B. Job Conditions: Do not install vapor barrier until below-slab fill and utility work are
complete, tested, and backfilled.

C. Coordinate installation with scheduled concrete pours to avoid delays. Make
provisions for installation of work by other trades.

PART 2  PRODUCTS

2.1 MATERIALS

A. Sheet Vapor Barrier:
1. Type: 15 mil polyolefin film meeting requirements of ASTM E1745, Class A.
2. Water Vapor Transmittance (After mandatory condition per ASTM

E154/E154M sections 8,11,12,13): Maximum perm rating of 0.01 as tested in
accordance with ASTM E1745 Section 7.

3. Strength: ASTM E1745:  Class A.
4. Products:

a. Meadows, W. R., Inc.; Perminator HP 15 mil.
b. Reef Industries, Inc.; Griffolyn 15 mil Green.
c. Stego Industries, LLC; Stego Wrap 15 mil Class A.

B. Accessories:
1. Bonding Agent: Manufacturer’s approved or recommended vapor barrier

bonding agent.
2. Sealing and Seaming Tape: High density polyethylene tape compatible with

vapor barrier membrane, and manufactured by or recommended by vapor
barrier membrane manufacturer. Tape for joints shall have at least the same
permeability rating as the vapor barrier specified.
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3. Vapor Proofing Mastic: Manufacturer’s approved or recommended vapor
proofing mastic with the same permeability rating as the vapor barrier
specified.

4. Pipe Boot: Construct pipe boots from vapor barrier material and pressure
sensitive tape in accordance with manufacturer’s instructions.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine surfaces to receive membrane. Notify Architect if surfaces are not
acceptable. Do not begin surface preparation or application until unacceptable
conditions have been corrected.

B. Do not proceed until under-slab plumbing and electrical rough-in work is complete,
and specified fill or subgrade material has been placed, compacted, and tested; and
is smooth, level, and without voids.

3.2 PREPARATION

A. Level or tamp or roll aggregate, sand or granular base.

3.3 VAPOR BARRIER INSTALLATION

A. Place, protect, and repair vapor barrier sheets according to ASTM E1643 and
manufacturer’s written instructions.

B. Unroll vapor barrier with the longest dimension parallel with the direction of the
concrete pour.

C. Install vapor barrier without tears, voids, and holes. Lap ends and edges as
recommended by manufacturer, but not less than 6-inches over adjacent sheets.
Seal laps with tape.

D. Turn up sheets at perimeter, at footings and vertical walls, and against
penetrations, and seal joints with tape.

E. Seal joints, tears, holes, perimeter, and penetrations through vapor with tape in
accordance with manufacturer’s recommendations.

F. Point exposed edges with pointing mastic to prevent water from traveling under
membrane.

G. Adhere membrane to vertical surfaces with adhesive.

3.4 PROTECTION

A. Do not permit unnecessary foot or vehicular traffic on unprotected horizontal
membrane.
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B. Protect completed membrane from damage. Prior to pouring concrete, inspect
membrane for punctures or other damage and repair as required to maintain vapor
barrier integrity.

END OF SECTION
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SECTION 03 20 00 

CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 

2. Welded-wire reinforcement. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 

2. Bar supports. 

3. Mechanical splice couplers. 

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

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

2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, 

bent bar diagrams, bar arrangement, location of splices, lengths of lap 

splices, details of mechanical splice couplers, details of welding splices, tie 

spacing, hoop spacing, and supports for concrete reinforcement. 

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

the structure. 

1. Location of construction joints is subject to approval of Architect and 

Engineer. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1. Reinforcement to Be Welded: Welding procedure specification in accordance 

with AWS D1.4/D1.4M. 

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

1. Steel Reinforcement: 

a. For reinforcement to be welded, mill test analysis for chemical 

composition and carbon equivalent of the steel in accordance with 

ASTM A706/A706M. 

2. Mechanical splice couplers. 
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C. Field quality-control reports. 

D. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency acceptable to authorities 

having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for 

testing indicated. 

B. Welding Qualifications: Qualify procedures and personnel in accordance with 

AWS D1.4/D 1.4M. 

C. Mockups: Reinforcing for cast-concrete formed surfaces, to demonstrate tolerances 

and standard of workmanship. 

1. Build panel approximately as indicated in Section 031000 “Concrete Forming 

and Accessories”. 

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 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent 

bending and damage and to avoid damaging coatings on steel reinforcement. 

1. Store reinforcement to avoid contact with earth. 

PART 2 - PRODUCTS 

2.1 Manufacturers and products listed in this Section are neither recommended nor 

endorsed by the AIA or Deltek. Before selecting manufacturers and products, verify 

availability, suitability for intended applications, and compliance with minimum 

performance requirements. For definitions of terms and requirements for 

Contractor's product selection, see Section 016000 "Product Requirements." 

2.2 Product options commonly available from manufacturers are included in square 

brackets throughout the Section Text. Not every manufacturer listed can provide 

every option offered; verify availability with manufacturers. For definitions of terms 

and requirements for Contractor's product selection, see Section 016000 "Product 

Requirements." 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed. 

B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated 

from as-drawn steel wire into flat sheets. 
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C. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet. 

2.4 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, 

and fastening reinforcing bars and welded-wire reinforcement in place. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in 

accordance with CRSI's "Manual of Standard Practice," of greater compressive 

strength than concrete and as follows: 

a. For concrete surfaces exposed to view, where legs of wire bar supports 

contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic 

bar supports, or CRSI Class 2 stainless steel bar supports. 

B. Mechanical Splice Couplers: ACI 318 Type 2, same material of reinforcing bar being 

spliced; mechanical-lap type. 

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

diameter. 

1. Finish: Plain. 

2.5 FABRICATING REINFORCEMENT 

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

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 

2. Repair damage and reseal vapor retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign 

materials that reduce bond to concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting 

reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum 

concrete cover. 

2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch, not less than one bar 

diameter, or not less than 1-1/3 times size of large aggregate, whichever is 

greater. 

D. Provide concrete coverage in accordance with ACI 318. 
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E. Set wire ties with ends directed into concrete, not toward exposed concrete 

surfaces. 

F. Splices: Lap splices as indicated on Drawings. 

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

than 36 bar diameters at splices, or 24 inches, or as indicated, whichever is 

greater. 

2. Stagger splices in accordance with ACI 318. 

3. Mechanical Splice Couplers: Install in accordance with manufacturer's 

instructions. 

4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated 

on Drawings. 

G. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of 

Standard Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing 

to not exceed 12 inches. 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 

inches for plain wire and 8 inches for deformed wire. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either 

direction. 

4. Lace overlaps with wire. 

3.3 JOINTS 

A. Construction Joints: Install so strength and appearance of concrete are not 

impaired, at locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. 

2. Continue reinforcement across construction joints unless otherwise indicated. 

3. Do not continue reinforcement through sides of strip placements of floors and 

slabs. 

B. Doweled Joints: Install dowel bars and support assemblies at joints where 

indicated. Lubricate or asphalt coat one-half of dowel length, to prevent concrete 

bonding to one side of joint. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and 

inspecting agency to perform field tests and inspections and prepare test reports. 

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

and inspections and to submit reports. 

C. Inspections: 
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1. Steel-reinforcement placement. 

2. Steel-reinforcement mechanical splice couplers. 

3. Steel-reinforcement welding. 

END OF SECTION 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, 

placement procedures, and finishes. 

B. Related Requirements: 

1. Section 031000 "Concrete Forming and Accessories" for form-facing 

materials, form liners, insulating concrete forms, and waterstops. 

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

wire reinforcement. 

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

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more 

of the following: blended hydraulic cement, fly ash, slag cement, and other 

pozzolans materials subject to compliance with requirements. 

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

materials. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 

2. Fly ash. 

3. Blended hydraulic cement. 

4. Aggregates. 

5. Admixtures: 

a. Include limitations of use, including restrictions on cementitious 

materials, supplementary cementitious materials, air entrainment, 

aggregates, temperature at time of concrete placement, relative 

humidity at time of concrete placement, curing conditions, and use of 

other admixtures. 

6. Vapor retarders. 
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7. Liquid floor treatments. 

8. Curing materials. 

9. Joint fillers. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 

2. Minimum 28-day compressive strength. 

3. Durability exposure class. 

4. Maximum w/cm. 

5. Calculated equilibrium unit weight, for lightweight concrete. 

6. Slump limit. 

7. Air content. 

8. Nominal maximum aggregate size. 

9. Indicate amounts of mixing water to be withheld for later addition at Project 

site if permitted. 

10. Intended placement method. 

11. Submit alternate design mixtures when characteristics of materials, Project 

conditions, weather, test results, or other circumstances warrant 

adjustments. 

C. Shop Drawings: 

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

construct the structure. 

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

Engineer. 

D. Concrete Schedule: For each location of each Class of concrete indicated in 

"Concrete Mixtures" Article, including the following: 

1. Concrete Class designation. 

2. Location within Project. 

3. Exposure Class designation. 

4. Formed Surface Finish designation and final finish. 

5. Final finish for floors. 

6. Curing process. 

7. Floor treatment if any. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 

1. Installer: Include copies of applicable ACI certificates. 

2. Ready-mixed concrete manufacturer. 

3. Testing agency: Include copies of applicable ACI certificates. 

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

1. Cementitious materials. 

2. Admixtures. 

3. Curing compounds. 

4. Floor and slab treatments. 

5. Bonding agents. 

6. Adhesives. 
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7. Vapor retarders. 

8. Semirigid joint filler. 

9. Joint-filler strips. 

10. Repair materials. 

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

1. Portland cement. 

2. Fly ash. 

3. Slag cement. 

4. Blended hydraulic cement. 

5. Silica fume. 

6. Performance-based hydraulic cement. 

7. Aggregates. 

8. Admixtures: 

a. Permeability-Reducing Admixture: Include independent test reports, 

indicating compliance with specified requirements, including dosage rate 

used in test. 

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

with specified tolerances. 

E. Preconstruction Test Reports: For each mix design. 

F. Field quality-control reports. 

G. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs Project personnel qualified 

as an ACI-certified Flatwork Technician and Finisher and a supervisor who is a 

certified ACI Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork 

Technician with experience installing and finishing concrete, incorporating 

permeability-reducing admixtures. 

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor 

Installer. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in 

manufacturing ready-mixed concrete products and that complies with 

ASTM C94/C94M requirements for production facilities and equipment. 

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready 

Mixed Concrete Production Facilities." 

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance 

with ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-

certified Concrete Quality Control Technical Manager. 

1. Personnel performing laboratory tests shall be an ACI-certified Concrete 

Strength Testing Technician and Concrete Laboratory Testing Technician, 

Grade I. Testing agency laboratory supervisor shall be an ACI-certified 

Concrete Laboratory Testing Technician, Grade II. 
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D. Field Quality Control Testing Agency Qualifications: An independent agency, 

acceptable to authorities having jurisdiction, qualified in accordance with ASTM 

C1077 and ASTM E329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field 

Testing Technician, Grade 1, in accordance with ACI CPP 610.1 or an 

equivalent certification program. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 

preconstruction testing on each concrete mixture. 

1. Include the following information in each test report: 

a. Admixture dosage rates. 

b. Slump. 

c. Air content. 

d. Water-Cement ratio. 

e. Seven-day compressive strength. 

f. 28-day compressive strength. 

g. Standard deviation. 

h. ACI required compressive strength 

i. Unit weight. 

j. Water-soluble chloride ion content determined in accordance with ASTM 

C1218 at age between 28 and 42 days 

1.8 DELIVERY, STORAGE, AND HANDLING 

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

1.9 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1. 

1. Protect concrete work from physical damage or reduced strength that could 

be caused by frost, freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg F, 

maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

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

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

reinforcing steel. 

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

agents or chemical accelerators unless otherwise specified and approved in 

mixture designs 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1. 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing 

concrete. Keep subgrade uniformly moist without standing water, soft spots, 

or dry areas. 
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a. Maintain forms, steel reinforcement, embedded items, and subgrade 

temperature less than 115 deg F. 

1.10 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor 

retarder/termite barrier material and accessories for sheet vapor retarder/ termite 

barrier and accessories that do not comply with requirements or that fail to resist 

penetration by termites within specified warranty period. 

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

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the 

Contract Documents. 

2.2 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete 

manufacturer for entire Project. 

2. Obtain each type or class of cementitious material of the same brand from the 

same manufacturer's plant. 

3. Obtain aggregate from single source. 

4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Blended Hydraulic Cement: As Indicated 

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, 

graded. Provide aggregates from a single source. 

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

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year 

when tested in accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in 

Combination: Not more than 0.10 percent at an age of 16 days when 

tested in accordance with ASTM C1567. 

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

reactive aggregate or 3 lb./cu. yd. for highly reactive aggregate, when 

tested in accordance with ASTM C1293 and categorized in accordance 

with ASTM C1778, based on alkali content being calculated in 

accordance with ACI 301. 

2. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal. 

3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in 

cement. 
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D. Lightweight Aggregate: ASTM C330/C330M, nominal maximum aggregate size as 

Indicated 

E. Air-Entraining Admixture: ASTM C260/C260M. 

F. Chemical Admixtures: Certified by manufacturer to be compatible with other 

admixtures that do not contribute water-soluble chloride ions exceeding those 

permitted in hardened concrete. Do not use calcium chloride or admixtures 

containing calcium chloride. 

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

2. Retarding Admixture: ASTM C494/C494M, Type B. 

3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 

5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, 

Type G. 

6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

G. Water and Water Used to Make Ice: ASTM C94/C94M, potable 

2.3 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A, except with maximum water-

vapor permeance of; not less than 15 mils thick. Include manufacturer's 

recommended adhesive or pressure-sensitive tape. 

B. Sheet Vapor Retarder/Termite Barrier: ASTM E1745, Class A, except with maximum 

water-vapor permeance of 0.03 perms; complying with ICC AC380. Include 

manufacturer's recommended adhesive or pressure-sensitive tape. 

1. Low-Temperature Flexibility: Pass at minus 15 deg F; ASTM D146/D146M. 

2. Puncture Resistance: 224 lbf minimum; ASTM E154/E154M. 

3. Water Absorption: 0.1 percent weight-gain maximum after 48-hour 

immersion at 70 deg F; ASTM D570. 

4. Hydrostatic-Head Resistance: 231 feet minimum; ASTM D5385. 

2.4 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for 

application to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 

weighing approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene 

sheet. 

1. Color: 

a. Ambient Temperature Below 50 deg F: Black. 

b. Ambient Temperature between 50 deg F and 85 deg F: Any color. 

c. Ambient Temperature Above 85 deg F: White. 

D. Curing Paper: 8-feet-wide paper, consisting of two layers of fibered kraft paper 

laminated with double coating of asphalt. 
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E. Water: Potable or complying with ASTM C1602/C1602M. 

F. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, 

Type 1, Class B. 

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

ASTM C309, Type 1, Class B. 

H. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: 

ASTM C1315, Type 1, Class A. 

2.5 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated 

cellulosic fiber or ASTM D1752, cork or self-expanding cork. 

B. Floor Slab Protective Covering: 8-feet-wide cellulose fabric. 

C. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion 

or styrene butadiene. 

D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of 

humid curing and bonding to damp surfaces, of class suitable for application 

temperature and of grade and class to suit requirements, and as follows:  

1. Types I and II, nonload bearing, for bonding hardened or freshly mixed 

concrete to hardened concrete. 

2.6 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that 

can be applied in thicknesses from 1/8 inch and that can be feathered at edges to 

match adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended 

hydraulic cement, as defined in ASTM C219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 

conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as 

recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi at 28 days when tested in 

accordance with ASTM C109/C109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that 

can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified 

surface to match adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended 

hydraulic cement, as defined in ASTM C219. 

2. Primer: Product of topping manufacturer recommended for substrate, 

conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 

recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi at 28 days when tested in 

accordance with ASTM C109/C109M. 
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2.7 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on 

the basis of laboratory trial mixture or field test data, or both, in accordance with 

ACI 301. 

1. Use a qualified testing agency for preparing and reporting proposed mixture 

designs, based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials 

other than portland cement in concrete as follows: 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 

2. Slag Cement: 50 percent by mass. 

3. Silica Fume: 10 percent by mass. 

4. Total of Fly Ash or Other Pozzolans, Slag Cement: 50 percent by mass, with 

fly ash or pozzolans not exceeding 25 percent by mass. 

5. Total of Fly Ash or Other Pozzolans: 35 percent by mass with fly ash or 

pozzolans not exceeding 25 percent by mass. 

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

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in 

concrete, as required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high 

temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, and concrete with a w/cm 

below 0.50. 

2.8 CONCRETE MIXTURES 

A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams. 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength:  3000 psi at 28 days. 

3. Maximum w/cm:  0.50. 

4. Slump Limit:  4 inches, plus or minus 1 inch for concrete with verified slump 

of 3 inches plus or minus 1 inch before adding high-range water-reducing 

admixture or plasticizing admixture at Project site. 

5. Air Content: 

a. 5.5 percent, plus or minus 1.5 percent at point of delivery for concrete 

containing 1-1/2-inch nominal maximum aggregate size. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent 

by weight of cement. 

B. Class B: Normal-weight concrete used for columns and walls. 

1. Exposure Class: ACI 318 F2. 

2. Minimum Compressive Strength:  4500 psi at 28 days. 

3. Maximum w/cm:  0.45. 

4. Slump Limit:  8 inches, plus or minus 1 inch for concrete with verified slump 

of 3 inches plus or minus 1 inch before adding high-range water-reducing 

admixture or plasticizing admixture at Project site. 

5. Air Content: 



  Perkins&Will 

North Carolina State University  PW Project #: 820937.001 

Mann Hall Renovation  NCSU Project #: 202220021 

Raleigh, North Carolina  State ID #: 22-24500-02C 

Issue for Bid – Early Procurement  17 January 2025 

 

 

 

 

CAST-IN-PLACE CONCRETE 

03 30 00 - 9 

a. Exposure Class F2:  5.5 percent, plus or minus 1.5 percent at point of 

delivery for concrete containing 1-1/2-inch nominal maximum 

aggregate size. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent 

by weight of cement. 

C. Class C: Normal-weight concrete used for interior slabs-on-ground. 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength:  3500 psi at 28 days. 

3. Maximum w/cm:  0.50. 

4. Minimum Cementitious Materials Content:  470 lb/cu. yd.. 

5. Slump Limit:  5 inches, plus or minus 1 inch. 

6. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to 

exceed 3 percent for concrete used in trowel-finished floors. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent 

by weight of cement. 

D. Class D: Structural normal-weight concrete used for interior suspended slabs. 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength:  4000 psi at 28 days. 

3. Calculated Equilibrium Unit Weight:  110 lb/cu. ft., plus or minus 3 lb/cu. ft. 

as determined by ASTM C567/C567M. 

4. Slump Limit:  5 inches, plus or minus 1 inch. 

5. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to 

exceed 3 percent for concrete used in trowel-finished floors. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent 

by weight of cement. 

E. Class E: Normal-weight concrete used for interior metal pan stairs and landings: 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength:  3000 psi at 28 days. 

3. Maximum w/cm:  0.53. 

4. Minimum Cementitious Materials Content: 470 lb/cu. yd.. 

5. Maximum Size Aggregate: 1/2 inch. 

6. Slump Limit: 3 inches, plus 1 inch or minus 2 inches. 

7. Air Content:  

a. 0.5 percent, plus or minus 0.5 percent at point of delivery. 

8. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent 

by weight of cement. 

9. Retarding Admixture: Not allowed. 

10. Accelerating Admixture: Not allowed. 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance 

with ASTM C94/C94M and ASTM C1116/C1116M, and furnish batch ticket 

information. 
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B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in 

accordance with ASTM C94/C94M. Mix concrete materials in appropriate drum-type 

batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 

minutes, but not more than five minutes after ingredients are in mixer, before 

any part of batch is released. 

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

for each additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, 

indicating Project identification name and number, date, mixture type, 

mixture time, quantity, and amount of water added. Record approximate 

location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, 

and reinforcement, and embedded items is complete and that required 

inspections have been performed. 

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

3.2 PREPARATION 

A. Provide reasonable auxiliary services to accommodate field testing and inspections, 

acceptable to testing agency, including the following: 

1. Daily access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Secure space for storage, initial curing, and field curing of test samples, 

including source of water and continuous electrical power at Project site 

during site curing period for test samples. 

4. Security and protection for test samples and for testing and inspection 

equipment at Project site. 

3.3 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for 

adjoining Work that is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions 

furnished with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying 

with tolerances in Section 7.5 of ANSI/AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings 

in outer face of concrete frame at exterior walls, where flashing is shown at 

lintels, shelf angles, and other conditions. 
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3.4 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in 

accordance with ASTM E1643 and manufacturer's written instructions. 

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

concrete pour. 

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

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

sealing vapor retarder to concrete. 

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

5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile 

caps, sealing entire perimeter to floor slabs, grade beams, foundation walls, 

or pile caps. 

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

instructions. 

7. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, 

overlapping damages area by 6 inches on all sides, and sealing to vapor 

retarder. 

3.5 JOINTS 

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

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

sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations 

indicated on Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise 

indicated. 

b. Do not continue reinforcement through sides of strip placements of 

floors and slabs. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into 

concrete. 

4. Locate joints for beams, slabs, joists, and girders at third points of spans. 

Offset joints in girders a minimum distance of twice the beam width from a 

beam-girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, 

beams, and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings. Unless otherwise 

indicated on Drawings, locate vertical joints beside piers integral with walls, 

near corners, and in concealed locations where possible. 

7. Use a bonding agent at locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 

8. Use epoxy-bonding adhesive at locations where fresh concrete is placed 

against hardened or partially hardened concrete surfaces. 
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C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning 

concrete into areas as indicated. Construct control joints for a depth equal to at 

least one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form control joints after initial floating by grooving and 

finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of control 

joints after applying surface finishes. Eliminate groover tool marks on 

concrete surfaces. 

2. Sawed Joints: Form control joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete 

when cutting action does not tear, abrade, or otherwise damage surface and 

before concrete develops random cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler 

strips at slab junctions with vertical surfaces, such as column pedestals, foundation 

walls, grade beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 

finished concrete surface unless otherwise indicated on Drawings. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 

inch below finished concrete surface, where joint sealants, specified in 

Section 079200 "Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than 

one length is required, lace or clip sections together. 

E. Doweled Joints: 

1. Install dowel bars and support assemblies at joints where indicated on 

Drawings. 

2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete 

bonding to one side of joint. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, 

embedded items, and vapor retarder is complete and that required inspections are 

completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage 

and deficient installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement 

and make necessary repairs to damaged areas as Work progresses. 

B. Notify Architect and testing and inspection agencies 24 hours prior to 

commencement of concrete placement. 

C. Do not add water to concrete during delivery, at Project site, or during placement 

unless approved by Architect in writing, but not to exceed the amount indicated on 

the concrete delivery ticket. 

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

admixtures to mixture. 

D. Before test sampling and placing concrete, water may be added at Project site, 

subject to limitations of ACI 301, but not to exceed the amount indicated on the 

concrete delivery ticket. 



  Perkins&Will 

North Carolina State University  PW Project #: 820937.001 

Mann Hall Renovation  NCSU Project #: 202220021 

Raleigh, North Carolina  State ID #: 22-24500-02C 

Issue for Bid – Early Procurement  17 January 2025 

 

 

 

 

CAST-IN-PLACE CONCRETE 

03 30 00 - 13 

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

admixtures to mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness 

that no new concrete is placed on concrete that has hardened enough to cause 

seams or planes of weakness. 

1. If a section cannot be placed continuously, provide construction joints as 

indicated. 

2. Deposit concrete to avoid segregation. 

3. Limit concrete freefall distance to the minimum of the following:  

a. Smallest width of formwork in horizontal dimension less than, or equal 

to, twenty-four inches:  Ten-foot maximum freefall.  

b. Smallest width of formwork in horizontal dimension greater than 

twenty-four inches, but less than thirty-six inches:  Fifteen-foot 

maximum freefall. 

c. Within formwork that has cross ties, spacers, rods, reinforcing, or other 

embedded items:  Ten-foot maximum freefall.  

d. All other conditions:  Twenty-foot maximum freefall.  

4. Deposit concrete in horizontal layers of depth not to exceed formwork design 

pressures and in a manner to avoid inclined construction joints. 

5. Consolidate placed concrete with mechanical vibrating equipment in 

accordance with ACI 301. 

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

b. Insert and withdraw vibrators vertically at uniformly spaced locations to 

rapidly penetrate placed layer and at least 6 inches into preceding layer. 

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

lose plasticity. 

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

consolidate concrete, and complete embedment of reinforcement and 

other embedded items without causing mixture constituents to 

segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, 

within limits of construction joints, until placement of a panel or section is 

complete. 

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

2. Consolidate concrete during placement operations, so concrete is thoroughly 

worked around reinforcement and other embedded items and into corners. 

3. Maintain reinforcement in position on chairs during concrete placement. 

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

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

6. Slope surfaces uniformly to drains where required. 

7. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface. 

8. Do not further disturb slab surfaces before starting finishing operations. 

3.7 FINISHING FORMED SURFACES 

A. Related Unformed Surfaces: 
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1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to 

formed surfaces, strike off smooth and finish with a color and texture 

matching adjacent formed surfaces. 

2. Continue final surface treatment of formed surfaces uniformly across adjacent 

unformed surfaces unless otherwise indicated. 

B. As-Cast Surface Finishes: 

1. ACI 301 Surface Finish SF-1.0: 

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

b. Remove projections larger than 1 inch. 

c. Tie holes do not require patching. 

d. Surface Tolerance: ACI 117 Class D. 

e. Apply to concrete surfaces not exposed to public view. 

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

facing material, arranged in an orderly and symmetrical manner with a 

minimum of seams. 

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

b. Remove projections larger than 1/4 inch. 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 Class B. 

e. Apply to concrete surfaces not exposed to public view, unless otherwise 

noted. 

3. ACI 301 Surface Finish SF-3.0:  

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

b. Remove projections larger than 1/4 inch. 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 Class a. 

e. Locations: Apply to concrete surfaces indicated to receive polished 

concrete finish. 

3.8 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel 

marks and uniform in texture and appearance. 

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

coatings or floor coverings. 

4. Do not add water to concrete surface. 

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

greater than 3 percent. 

6. Apply a trowel finish to surfaces exposed to view orto be covered with 

resilient flooring, carpet, ceramic or quarry tile set over a cleavage 

membrane, paint, or another thin-film-finish coating system. 
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7. Finish and measure surface, so gap at any point between concrete surface 

and an unleveled, freestanding, 10-ft.- long straightedge resting on two high 

spots and placed anywhere on the surface does not exceed 1/4 inch. 

a. Slabs on Ground: 

1) Specified overall values of flatness, FF 35; and of levelness, FL 25; 

with minimum local values of flatness, FF 24; and of levelness, FL 

17. 

a) Applicable to all locations unless noted otherwise. 

2) Specified Overall Value (SOV): FF 50 and FL 25 with minimum 

local value (MLV): FF 40 and FL 17. 

a) Applicable to all locations to receive polished concrete finish. 

b. Suspended Slabs: 

1) Specified overall values of flatness, FF 35; and of levelness, FL 25; 

with minimum local values of flatness, FF 24; and of levelness, FL 

17. 

a) Applicable to all locations unless noted otherwise. 

2) Specified Overall Value (SOV): FF 50 and FL 25 with minimum 

local value (MLV): FF 40 and FL 17. 

a) Applicable to all locations to receive polished concrete finish.  

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades 

is in place unless otherwise indicated. 

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

construction. 

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

the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete 

is still green and by steel-troweling surfaces to a hard, dense finish with corners, 

intersections, and terminations slightly rounded. 

C. Equipment Bases and Foundations: 

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

provided. 

2. Construct concrete bases 6 inches high unless otherwise indicated on 

Drawings, and extend base not less than 6 inches in each direction beyond 

the maximum dimensions of supported equipment unless otherwise indicated 

on Drawings, or unless required for seismic anchor support. 

3. Minimum Compressive Strength: As Indicated. 

4. Install dowel rods to connect concrete base to concrete floor. Unless 

otherwise indicated, install dowel rods on 18-inch centers around the full 

perimeter of concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend 

through concrete base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. 
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a. Use setting drawings, templates, diagrams, instructions, and directions 

furnished with items to be embedded. 

b. Cast anchor-bolt insert into bases. 

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

supported equipment. 

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

associated items. 

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

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

3.10 CONCRETE CURING 

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

temperatures. 

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

curing. 

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

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in 

accordance with ACI 305.1, before and during finishing operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported 

slabs, and other similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 

manufacturer's instructions. 

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

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

of curing period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until 

final setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 

c. Absorptive Cover: Pre-dampen absorptive material before application; 

apply additional water to absorptive material to maintain concrete 

surface continuously wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces 

with sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous 

operation by power spray or roller in accordance with manufacturer's 

written instructions. 

1) Recoat areas subject to heavy rainfall within three hours after 

initial application. 

2) Maintain continuity of coating and repair damage during curing 

period. 

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

1. Begin curing immediately after finishing concrete. 

2. Interior Concrete Floors: 
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a. Floors to Receive Floor Coverings Specified in Other Sections: 

Contractor has option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 

application without marring concrete surface, install prewetted 

absorptive cover over entire area of floor. 

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

inches. 

b) Maintain absorptive cover water saturated, and in place, for 

duration of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with 

moisture-retaining cover for curing concrete, placed in widest 

practicable width, with sides and ends lapped at least 12 inches, 

and sealed by waterproof tape or adhesive. 

a) Immediately repair any holes or tears during curing period, 

using cover material and waterproof tape. 

b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete 

surfaces continuously wet for not less than seven days, utilizing 

one, or a combination of, the following: 

a) Water. 

b) Continuous water-fog spray. 

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has 

option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 

application without marring concrete surface, install prewetted 

absorptive cover over entire area of floor. 

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

inches. 

b) Maintain absorptive cover water saturated, and in place, for 

duration of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with 

moisture-retaining cover for curing concrete, placed in widest 

practicable width, with sides and ends lapped at least 12 inches, 

and sealed by waterproof tape or adhesive. 

a) Immediately repair any holes or tears during curing period, 

using cover material and waterproof tape. 

b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete 

surfaces continuously wet for not less than seven days, utilizing 

one, or a combination of, the following: 

a) Water. 

b) Continuous water-fog spray. 

c. Floors to Receive Polished Finish: Contractor has option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 

application without marring concrete surface, install prewetted 

absorptive cover over entire area of floor. 

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

inches. 



  Perkins&Will 

North Carolina State University  PW Project #: 820937.001 

Mann Hall Renovation  NCSU Project #: 202220021 

Raleigh, North Carolina  State ID #: 22-24500-02C 

Issue for Bid – Early Procurement  17 January 2025 

 

 

 

 

CAST-IN-PLACE CONCRETE 

03 30 00 - 18 

b) Maintain absorptive cover water saturated, and in place, for 

duration of curing period, but not less than seven days. 

2) Ponding or Continuous Sprinkling of Water: Maintain concrete 

surfaces continuously wet for not less than seven days, utilizing 

one, or a combination of, the following: 

a) Water. 

b) Continuous water-fog spray. 

d. Floors to Receive Chemical Stain: 

1) As soon as concrete has sufficient set to permit application without 

marring concrete surface, install curing paper over entire area of 

floor. 

2) Install curing paper square to building lines, without wrinkles, and 

in a single length without end joints. 

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

paper. 

4) Leave curing paper in place for duration of curing period, but not 

less than 28 days. 

e. Floors to Receive Urethane Flooring: 

1) As soon as concrete has sufficient set to permit application without 

marring concrete surface, install prewetted absorptive cover over 

entire area of floor. 

2) Rewet absorptive cover, and cover immediately with polyethylene 

moisture-retaining cover with edges lapped 6 inches and sealed in 

place. 

3) Secure polyethylene moisture-retaining cover in place to prohibit 

air from circulating under polyethylene moisture-retaining cover. 

4) Leave absorptive cover and polyethylene moisture-retaining cover 

in place for duration of curing period, but not less than 28 days. 

f. Floors to Receive Curing Compound: 

1) Apply uniformly in continuous operation by power spray or roller in 

accordance with manufacturer's written instructions. 

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

initial application. 

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

period. 

4) Removal: After curing period has elapsed, remove curing 

compound without damaging concrete surfaces by method 

recommended by curing compound manufacturer. 

g. Floors to Receive Curing and Sealing Compound: 

1) Apply uniformly to floors and slabs indicated in a continuous 

operation by power spray or roller in accordance with 

manufacturer's written instructions. 

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

initial application. 

3) Repeat process 24 hours later, and apply a second coat. Maintain 

continuity of coating, and repair damage during curing period. 
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3.11 TOLERANCES 

A. Conform to ACI 117. 

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler in accordance with manufacturer's written 

instructions. 

1. Defer joint filling until concrete has aged at least one month. 

2. Do not fill joints until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; 

leave contact faces of joints clean and dry. 

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

formed joints. 

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

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Do not repair and patch defective areas until such repair and patch is 

approved by Architect. 

a. Architect will require engineered concrete repair products and details, 

other than those listed in this specification, where defective area affects 

the structural integrity of the concrete in question as determined by 

Structural Engineer.   

2. Remove and replace concrete that cannot be repaired and patched to 

Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland 

cement to 2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough 

water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 

cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 

the surface, and stains and other discolorations that cannot be removed by 

cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and 

voids more than 1/2 inch in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch. 

b. Make edges of cuts perpendicular to concrete surface. 

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

agent. 

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

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

with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland 

cement and standard portland cement, so that, when dry, patching mortar 

matches surrounding color. 
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a. Patch a test area at inconspicuous locations to verify mixture and color 

match before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding 

surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's 

durability and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: 

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

tolerances specified for each surface. 

a. Correct low and high areas. 

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

a sloped template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, 

honeycombs, rock pockets, crazing, and cracks in excess of 0.1 inch wide or 

that penetrate to reinforcement or completely through unreinforced sections 

regardless of width, and other objectionable conditions. 

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

4. Correct localized low areas during, or immediately after, completing surface-

finishing operations by cutting out low areas and replacing with patching 

mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair 

underlayment. 

a. Prepare, mix, and apply repair underlayment and primer in accordance 

with manufacturer's written instructions to produce a smooth, uniform, 

plane, and level surface. 

b. Feather edges to match adjacent floor elevations. 

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

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

to match adjacent floor elevations. 

b. Prepare, mix, and apply repair topping and primer in accordance with 

manufacturer's written instructions to produce a smooth, uniform, 

plane, and level surface. 

7. Repair defective areas, except random cracks and single holes 1 inch or less 

in diameter, by cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel 

reinforcement with at least a 3/4-inch clearance all around. 

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

bonding agent. 

c. Mix patching concrete of same materials and mixture as original 

concrete, except without coarse aggregate. 

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

e. Cure in same manner as adjacent concrete. 

8. Repair random cracks > 1/16” and single holes 1 inch or less in diameter with 

patching mortar. 

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

dust, dirt, and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 



  Perkins&Will 

North Carolina State University  PW Project #: 820937.001 

Mann Hall Renovation  NCSU Project #: 202220021 

Raleigh, North Carolina  State ID #: 22-24500-02C 

Issue for Bid – Early Procurement  17 January 2025 

 

 

 

 

CAST-IN-PLACE CONCRETE 

03 30 00 - 21 

c. Place patching mortar before bonding agent has dried. 

d. Compact patching mortar and finish to match adjacent concrete. 

e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 

adhesive and patching mortar. 

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

Architect's approval. 

3.14 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform field tests 

and inspections and prepare testing and inspection reports. 

B. Testing Agency:  Owner will engage a qualified testing and inspecting agency to 

perform tests and inspections and to submit reports. 

1. Testing agency to be responsible for providing curing container for composite 

samples on Site and verifying that field-cured composite samples are cured in 

accordance with ASTM C31/C31M. 

2. Testing agency to immediately report to Architect, Contractor, and concrete 

manufacturer any failure of Work to comply with Contract Documents. 

3. Testing agency shall report results of tests and inspections, in writing, to 

Owner, Architect, Contractor, and concrete manufacturer within 48 hours of 

inspections and tests. 

a. Test reports to include reporting requirements of ASTM C31/C31M, 

ASTM C39/C39M, and ACI 301, including the following as applicable to 

each test and inspection: 

1) Project name. 

2) Name of testing agency. 

3) Names and certification numbers of field and laboratory 

technicians performing inspections and testing. 

4) Name of concrete manufacturer. 

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

6) Date and time of concrete placement. 

7) Location in Work of concrete represented by samples. 

8) Date and time sample was obtained. 

9) Truck and batch ticket numbers. 

10) Design compressive strength at 28 days. 

11) Concrete mixture designation, proportions, and materials. 

12) Field test results. 

13) Information on storage and curing of samples before testing, 

including curing method and maximum and minimum 

temperatures during initial curing period. 

14) Type of fracture and compressive break strengths at seven days 

and 28 days. 

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket 

to testing agency, indicating quantity, mix identification, admixtures, design 
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strength, aggregate size, design air content, design slump at time of batching, and 

amount of water that can be added at Project site. 

D. Inspections: 

1. Headed bolts and studs. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing. 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms from 

beams and slabs. 

6. Batch Plant Inspections: On a random basis, as determined by Architect. 

7. Post-installed anchors in hardened concrete. 

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in 

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

following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 

concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set 

for each additional 50 cu. yd. or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-

strength tests for each concrete mixture, testing to be conducted from 

at least five randomly selected batches or from each batch if fewer than 

five are used. 

2. Slump: ASTM C143/C143M: 

a. One test at point of placement for each composite sample, but not less 

than one test for each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 

a. One test at point of placement for each composite sample, but not less 

than one test for each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight 

concrete; ASTM C173/C173M volumetric method, for structural lightweight 

concrete. 

a. One test for each composite sample, but not less than one test for each 

day's pour of each concrete mixture. 

5. Concrete Temperature: ASTM C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F and below or 80 deg F 

and above, and one test for each composite sample. 

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

concrete. 

a. One test for each composite sample, but not less than one test for each 

day's pour of each concrete mixture. 

7. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and laboratory cure two sets of three 6-inch by 12-inch or 4-inch 

by 8-inch cylinder specimens for each composite sample. 

b. Cast, initial cure, and field cure two sets of three standard cylinder 

specimens for each composite sample. 
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8. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of three laboratory-cured specimens at seven days and one 

set of two specimens at 28 days. 

b. Test one set of three field-cured specimens at seven days and one set of 

two specimens at 28 days. 

c. A compressive-strength test to be the average compressive strength 

from a set of two specimens obtained from same composite sample and 

tested at age indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion 

laboratory-cured cylinders, Contractor to evaluate operations and provide 

corrective procedures for protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any 

three consecutive compressive-strength tests equals or exceeds specified 

compressive strength, and no compressive-strength test value falls below 

specified compressive strength by more than 500 psi if specified compressive 

strength is 5000 psi, or no compressive strength test value is less than 10 

percent of specified compressive strength if specified compressive strength is 

greater than 5000 psi. 

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 

device may be permitted by Architect but will not be used as sole basis for 

approval or rejection of concrete. 

12. Additional Tests: 

a. Testing and inspecting agency to make additional tests of concrete when 

test results indicate that slump, air entrainment, compressive strengths, 

or other requirements have not been met, as directed by Architect. 

b. Testing and inspecting agency may conduct tests to determine 

adequacy of concrete by cored cylinders complying with 

ASTM C42/C42M or by other methods as directed by Architect. 

1) Acceptance criteria for concrete strength to be in accordance with 

ACI 301, Section 1.6.6.3. 

13. Additional testing and inspecting, at Contractor's expense, will be performed 

to determine compliance of replaced or additional work with specified 

requirements. 

14. Correct deficiencies in the Work that test reports and inspections indicate do 

not comply with the Contract Documents. 

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 

within 48 hours of completion of floor finishing and promptly report test results to 

Architect. 

3.15 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 

2. Diaper hydraulic equipment used over concrete surfaces. 

3. Prohibit vehicles from interior concrete slabs. 

4. Prohibit use of pipe-cutting machinery over concrete surfaces. 

5. Prohibit placement of steel items on concrete surfaces. 

6. Prohibit use of acids or acidic detergents over concrete surfaces. 
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7. Protect liquid floor treatment from damage and wear during the remainder of 

construction period. Use protective methods and materials, including 

temporary covering, recommended in writing by liquid floor treatments 

installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished 

concrete finish using Floor Slab Protective Covering. 

END OF SECTION 
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SECTION 04 20 00

UNIT MASONRY

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Concrete masonry units.

B. Mortar and grout.

C. Steel reinforcing bars.

D. Masonry-joint reinforcement.

E. Miscellaneous masonry accessories.

F. Products Installed but not Furnished under This Section:
1. Steel lintels in unit masonry.

1.2 DEFINITIONS

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

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data: For each type of product.
2.  LEED Submittals conforming to requirements listed in Section 01 81 13

“Sustainable Design Requirements”:
a. If published provide any of the following documentation: Product

Declarations, Environmental Product Declarations (EPD’s), GreenScreen
v1.2 Benchmark, Health Product Declarations (HPD) or other
documentation as defined in “Sustainable Design Requirements.”
1) Failure to provide the above documentation will disqualify products

where this documentation is required for compliance to LEED,
reference “Sustainable Design Requirements.”
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2) Materials and Resources: Product Disclosure and Optimization –
Sourcing of Raw Materials. Option 2. Leadership Extraction
Practices.
(a) Product Certificates: For materials manufactured within 100

miles (160 km) of Project, indicating location of material
manufacturer and point of extraction, harvest, or recovery
for each raw material. Include distance to Project and cost
for each raw material.

3. Shop Drawings: For the following:
a. Masonry Units: Show sizes, profiles, coursing, and locations of special

shapes.
b. Reinforcing Steel: Detail bending, lap lengths, and placement of unit

masonry reinforcing bars. Comply with ACI 315. Show elevations of
reinforced walls. 

c. Fabricated Flashing: Detail corner units, end-dam units, and other
special applications.

B. Informational Submittals:
1. List of Materials Used in Constructing Mockups: List generic product names

together with manufacturers, manufacturers' product names, model numbers,
lot numbers, batch numbers, source of supply, and other information as
required to identify materials used. Include mix proportions for mortar and
grout and source of aggregates.
a. Submittal is for information only. Receipt of list does not constitute

approval of deviations from the Contract Documents unless such
deviations are specifically brought to the attention of Architect and
approved in writing.

2. Qualification Data: For testing agency.
3. Material Certificates: For each type and size of the following:

a. Masonry units.
1) Include material test reports substantiating compliance with

requirements.
b. Integral water repellent used in CMUs.
c. Cementitious materials. Include name of manufacturer, brand name,

and type.
d. Mortar admixtures.
e. Preblended, dry mortar mixes. Include description of type and

proportions of ingredients.
f. Grout mixes. Include description of type and proportions of ingredients.
g. Reinforcing bars.
h. Joint reinforcement.
i. Anchors, ties, and metal accessories.

4. Mix Designs: For each type of mortar and grout. Include description of type
and proportions of ingredients.
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a. Include test reports for mortar mixes required to comply with property
specification. Test according to ASTM C109/C109M for compressive
strength, ASTM C 1506 for water retention, and ASTM C91/C91M for air
content.

b. Include test reports, according to ASTM C1019, for grout mixes required
to comply with compressive strength requirement.

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

6. Cold-Weather and Hot-Weather Procedures: Detailed description of methods,
materials, and equipment to be used to comply with requirements.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM C1093 for testing
indicated.

1.6 DELIVERY, STORAGE, AND HANDLING

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

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

C. Store aggregates where grading and other required characteristics can be
maintained and contamination avoided.

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

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

1.7 FIELD CONDITIONS

A. Protection of Masonry: During construction, cover tops of walls, projections, and
sills with waterproof sheeting at end of each day's work. Cover partially completed
masonry when construction is not in progress.
1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls,

and hold cover securely in place.
2. Where one wythe of multiwythe masonry walls is completed in advance of

other wythes, secure cover a minimum of 24 inches (600 mm) down face
next to unconstructed wythe, and hold cover in place.
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3. Do not apply uniform floor or roof loads for at least 12 hours and
concentrated loads for at least three days after building masonry walls or
columns.

4. 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 sills, ledges, and projections from mortar droppings.
b. Protect surfaces of window and door frames, as well as similar products

with painted and integral finishes, from mortar droppings.
5. Cold-Weather Requirements: Do not use frozen materials or materials mixed

or coated with ice or frost. Do not build on frozen substrates. Remove and
replace unit masonry damaged by frost or by freezing conditions. Comply with
cold-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

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

PART 2 PRODUCTS

2.1 MANUFACTURERS

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

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

2.2 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 402/602/ACI 530.1/ASCE 6, except as
modified by requirements in the Contract Documents.

B. Defective Units: Referenced masonry unit standards may allow a certain percentage
of units to contain chips, cracks, or other defects exceeding limits stated. Do not
use units where such defects are exposed in the completed Work and will be within
20 feet (6 m) vertically and horizontally of a walking surface.

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated
assembly designs indicated.
1. Where fire-resistance-rated construction is indicated, units shall be listed and

labeled by a qualified testing agency acceptable to authorities having
jurisdiction.
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2.3 CONCRETE MASONRY UNITS

A. Regional Materials: CMUs shall be manufactured within 100 miles (160 km) of
Project site from aggregates and cement that have been extracted, harvested, or
recovered, as well as manufactured, within 100 miles (160 km) of Project site.

B. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching
exposed faces of adjacent units unless otherwise indicated.
1. Provide special shapes for lintels, corners, jambs, sashes, movement joints,

headers, bonding, and other special conditions.
2. Provide square-edged units for outside corners unless otherwise indicated.

C. Integral Water Repellent: Provide units made with integral water repellent for
exposed units.
1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture

that does not reduce flexural bond strength. Units made with integral water
repellent, when tested according to ASTM E514/E514M as a wall assembly
made with mortar containing integral water-repellent manufacturer's mortar
additive, with test period extended to 24 hours, shall show no visible water or
leaks on the back of test specimen.
a. Products: Subject to compliance with requirements, provide products by

one of the following:
1) BASF Corporation; Construction Systems; MasterPel.
2) Euclid Chemical Company (The); an RPM company; Eucon

Blocktite.
3) GCP Applied Technologies Inc. (formerly Grace Construction

Products); Dry-Block.

D. CMUs: ASTM C90.
1. Unit Compressive Strength: Provide units with minimum average net-area

compressive strength of 2150 psi (14.8 MPa).
2. Density Classification: Lightweight .
3. Size (Width): Manufactured to dimensions 3/8 inch (10 mm) less than

nominal dimensions.

2.4 CONCRETE AND MASONRY LINTELS

A. General: Provide one of the following:

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. Temporarily support built-in-place lintels until
cured.
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2.5 MORTAR AND GROUT MATERIALS

A. Regional Materials: Aggregate for mortar and grout, cement, and lime shall be
manufactured within 100 miles (160 km) of Project site from materials that have
been extracted, harvested, or recovered, as well as manufactured, within 100 miles
(160 km) of Project site.

B. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for
cold-weather construction. Provide natural color or white cement as required to
produce mortar color indicated.
1. Alkali content shall not be more than 0.1 percent when tested according to

ASTM C 114.

C. Hydrated Lime: ASTM C207, Type S.

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

E. Aggregate for Mortar: ASTM C144.
1. For mortar that is exposed to view, use washed aggregate consisting of

natural sand or crushed stone.
2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100

percent passing the No. 16 (1.18-mm) sieve.
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 required mortar color.

F. Aggregate for Grout: ASTM C404.

G. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture
complying with ASTM C494/C494M, Type C, and recommended by manufacturer for
use in masonry mortar of composition indicated.
1. Products:  Subject to compliance with requirements, provide one of the

following:
a. BASF Corporation; Construction Systems; Trimix-NCA.
b. Euclid Chemical Company (The); an RPM company; Accelguard.
c. GCP Applied Technologies Inc. (formerly Grace Construction Products);

Morset.

H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for
use with CMUs containing integral water repellent from same manufacturer.
1. Products:  Subject to compliance with requirements, provide one of the

following:
a. BASF Corporation; Construction Systems; Rheopel Plus Mortar

Admixture.
b. Euclid Chemical Company (The); an RPM company; Blocktite Mortar.
c. GCP Applied Technologies Inc. (formerly Grace Construction Products);

Dry-Block Mortar Admixture.
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I. Water: Potable.

2.6 REINFORCEMENT

A. Uncoated-Steel Reinforcing Bars: ASTM C615/C615M or ASTM A996/A996M,
Grade 60 (Grade 420).

B. 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 (3.77-mm) steel wire, hot-dip galvanized after fabrication.
Provide units designed for number of bars indicated.
1. Products:  Subject to compliance with requirements, provide one of the

following:
a. Heckmann Building Products, Inc.; #374: Steel-Wich.
b. Hohmann & Barnard, Inc.; RB Rebar Positioner.
c. Wire-Bond, Figure 8 Rebar Positioners.

C. Masonry-Joint Reinforcement, General: ASTM A951/A951M.
1. Interior Walls: Hot-dip galvanized carbon steel.
2. Exterior Walls: Hot-dip galvanized carbon steel.
3. Wire Size for Side Rods: 0.148-inch (3.77-mm) diameter.
4. Wire Size for Cross Rods: 0.148-inch (3.77-mm) diameter.
5. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407

mm) o.c.
6. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner

and tee units.

D. Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder or truss type with
single pair of side rods.

2.7 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D1056,
Grade 2A1; compressible up to 35 percent; of width and thickness indicated;
formulated from neoprene or urethane.

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound,
complying with ASTM D2000, Designation M2AA-805 and designed to fit standard
sash block and to maintain lateral stability in masonry wall; size and configuration
as indicated.

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M,
Type I (No. 15 asphalt felt).
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2.8 MASONRY CLEANERS

A. 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.
1. Products: Subject to compliance with requirements, provide products by one

of the following:
a. Diedrich Technologies, Inc.; a division of Sandell Construction Solutions;

202 New Masonry Detergent.
b. EaCo Chem, Inc.; NMD 80.
c. PROSOCO, Inc.; Sure Klean 600.

2.9 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents,
accelerators, retarders, water-repellent agents, antifreeze compounds, or other
admixtures unless otherwise indicated.
1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime mortar unless otherwise indicated.
3. Add cold-weather admixture (if used) at same rate for all mortar that will be

exposed to view, regardless of weather conditions, to ensure that mortar
color is consistent.

B. 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 delivering to Project site.

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide
the following types of mortar for applications stated unless another type is
indicated or needed to provide required compressive strength of masonry.
1. For masonry below grade or in contact with earth, use Type M.
2. For reinforced masonry, use Type N.
3. For exterior, above-grade, load-bearing and nonload-bearing walls and

parapet walls; for interior load-bearing walls; for interior nonload-bearing
partitions; and for other applications where another type is not indicated, use
Type N.

4. For interior nonload-bearing partitions, Type O may be used instead of
Type N.

D. Grout for Unit Masonry: Comply with ASTM C476.
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or

coarse) that will comply with TMS 402/602 /ACI 530.1/ASCE 6 for dimensions
of grout spaces and pour height.
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2. Proportion grout in accordance with ASTM C476 Table 1 or paragraph 4.2.2
for specified 28-day compressive strength indicated, but not less than 2000
psi (14 MPa).

3. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured
according to ASTM C143/C143M.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.
1. For the record, prepare written report, endorsed by Installer, listing

conditions detrimental to performance of 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. Before installation, examine rough-in and built-in construction for piping systems to
verify actual locations of piping connections.

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

3.2 INSTALLATION, GENERAL

A. Thickness: Build cavity and composite walls and other masonry construction to full
thickness shown. Build single-wythe walls to actual widths of masonry units, using
units of widths indicated.

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

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

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

E. 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.

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing
masonry.
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3.3 TOLERANCES

A. Dimensions and Locations of Elements:
1. For dimensions in cross section or elevation, do not vary by more than plus

1/2 inch (12 mm) or minus 1/4 inch (6 mm).
2. For location of elements in plan, do not vary from that indicated by more than

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

than plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm)
total.

B. Lines and Levels:
1. For bed joints and top surfaces of bearing walls, do not vary from level by

more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm)
maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals,
do not vary from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4
inch in 20 feet (6 mm in 6 m), or 1/2-inch (12-mm) maximum.

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

4. For conspicuous vertical lines, such as external corners, door jambs, reveals,
and expansion and control joints, do not vary from plumb by more than 1/8
inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2-inch
(12-mm) maximum.

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

6. For vertical alignment of exposed head joints, do not vary from plumb by
more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm)
maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush
alignment by more than 1/16 inch (1.5 mm) except due to warpage of
masonry units within tolerances specified for warpage of units.

C. Joints:
1. For bed joints, do not vary from thickness indicated by more than plus or

minus 1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12
mm).

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent
courses by more than 1/8 inch (3 mm).

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

4. For exposed head joints, do not vary from thickness indicated by more than
plus or minus 1/8 inch (3 mm). Do not vary from adjacent bed-joint and
head-joint thicknesses by more than 1/8 inch (3 mm).
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5. For exposed bed joints and head joints of stacked bond, do not vary from a
straight line by more than 1/16 inch (1.5 mm) from one masonry unit to the
next.

3.4 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform
joint thicknesses and for accurate location of openings, movement-type joints,
returns, and offsets. Avoid using less-than-half-size units, particularly at corners,
jambs, and, where possible, at other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed
masonry in running bond; do not use units with less-than-nominal 4-inch (100-
mm) horizontal face dimensions at corners or jambs.

C. Lay concealed masonry with all units in a wythe in running bond or bonded by
lapping not less than 2 inches (50 mm). Bond and interlock each course of each
wythe at corners. Do not use units with less-than-nominal 4-inch (100-mm)
horizontal face dimensions at corners or jambs.

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

E. Built-in Work: As construction progresses, build in items specified in this and other
Sections. Fill in solidly with masonry around built-in items.

F. Fill space between steel frames and masonry solidly with mortar unless otherwise
indicated.

G. Where built-in items are to be embedded in cores of hollow masonry units, place a
layer of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or
grout into core.

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

I. Build nonload-bearing interior partitions full height of story to underside of solid
floor or roof structure above unless otherwise indicated.
1. Install compressible filler in joint between top of partition and underside of

structure above.
2. Fasten partition top anchors to structure above and build into top of partition.

Grout cells of CMUs solidly around plastic tubes of anchors and push tubes
down into grout to provide 1/2-inch (13-mm) clearance between end of
anchor rod and end of tube. Space anchors 48 inches (1200 mm) o.c. unless
otherwise indicated.

3. At fire-rated partitions, treat joint between top of partition and underside of
structure above to comply with Section 07 84 43 - Joint Firestopping.
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3.5 MORTAR BEDDING AND JOINTING

A. Lay CMUs as follows:
1. Bed face shells in mortar and make head joints of depth equal to bed joints.
2. Bed webs in mortar in all courses of piers, columns, and pilasters.
3. Bed webs in mortar in grouted masonry, including starting course on footings.
4. Fully bed entire units, including areas under cells, at starting course on

footings where cells are not grouted.
5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully

embed anchors and ties in mortar.

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

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

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

E. Cut joints flush where indicated to receive waterproofing unless otherwise
indicated.

3.6 MASONRY-JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum
cover of 5/8 inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere.
Lap reinforcement a minimum of 6 inches (150 mm).
1. Space reinforcement not more than 16 inches (406 mm) o.c.
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation

walls and parapet walls.
3. Provide reinforcement not more than 8 inches (203 mm) above and below

wall openings and extending 12 inches (305 mm) beyond openings in addition
to continuous reinforcement.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise
indicated.

C. Provide continuity at wall intersections by using prefabricated T-shaped units.

D. Provide continuity at corners by using prefabricated L-shaped units.

3.7 CONTROL AND EXPANSION JOINTS

A. General: Install control- and expansion-joint materials in unit masonry as masonry
progresses. Do not allow materials to span control and expansion joints without
provision to allow for in-plane wall or partition movement.
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B. Form control joints in concrete masonry as follows:
1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of

control joint. Fill resultant core with grout, and rake out joints in exposed
faces for application of sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.
3. Install interlocking units designed for control joints. Install bond-breaker

strips at joint. Keep head joints free and clear of mortar, or rake out joint for
application of sealant.

4. Install temporary foam-plastic filler in head joints, and remove filler when unit
masonry is complete for application of sealant.

3.8 LINTELS

A. Install steel lintels where indicated.

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

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

3.9 REINFORCED UNIT MASONRY INSTALLATION

A. Temporary Formwork and Shores: Construct formwork and shores as needed to
support reinforced masonry elements during construction.
1. Construct formwork to provide shape, line, and dimensions of completed

masonry as indicated. Make forms sufficiently tight to prevent leakage of
mortar and grout. Brace, tie, and support forms to maintain position and
shape during construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have
hardened sufficiently to carry their own weight and that of other loads that
may be placed on them during construction.

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

C. Grouting: Do not place grout until entire height of masonry to be grouted has
attained enough strength to resist grout pressure.
1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and

for grout placement, including minimum grout space and maximum pour
height.

2. Limit height of vertical grout pours to not more than 60 inches (1520 mm).
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3.10 FIELD QUALITY CONTROL

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and
inspections and prepare reports. Allow inspectors access to scaffolding and work
areas as needed to perform tests and inspections. Retesting of materials that fail to
comply with specified requirements shall be done at Contractor's expense.

B. Inspections: Special inspections according to Level C  in TMS
402/602/ACI 530/ASCE 5.
1. Begin masonry construction only after inspectors have verified proportions of

site-prepared mortar.
2. Place grout only after inspectors have verified compliance of grout spaces and

of grades, sizes, and locations of reinforcement.
3. Place grout only after inspectors have verified proportions of site-prepared

grout.

C. Testing Prior to Construction: One set of tests.

D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area
or portion thereof.

E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM
C140/C140M for compressive strength.

F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided,
according to ASTM C780.

G. Grout Test (Compressive Strength): For each mix provided, according to ASTM
C1019.

H. Prism Test: For each type of construction provided, according to ASTM C1314 at 7
days and at 28 days.

3.11 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or
otherwise damaged or that do not match adjoining units. Install new units to match
adjoining units; install in fresh mortar, pointed to eliminate evidence of
replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes,
and completely fill with mortar. Point up joints, including corners, openings, and
adjacent construction, to provide a neat, uniform appearance. Prepare joints for
sealant application, where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to
remove mortar fins and smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as
follows:
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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 concrete masonry by applicable cleaning methods indicated in
NCMA TEK 8-4A.

3.12 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are
Contractor's property. At completion of unit masonry work, remove from Project
site.

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess
or soil-contaminated sand, waste mortar, and broken masonry units, by crushing
and mixing with fill material as fill is placed.
1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.
2. Mix masonry waste with at least two parts of specified fill material for each

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

grade.

C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for
recycling.

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

END OF SECTION
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SECTION 05 12 00 

STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural steel. 

2. Shrinkage-resistant grout. 

B. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for 

additional requirements for architecturally exposed structural steel. 

2. Section 053100 "Steel Decking" for field installation of shear stud connectors 

through deck. 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as 

described in ANSI/AISC 303. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 

2. High-strength, bolt-nut-washer assemblies. 

3. Anchor rods. 

4. Threaded rods. 

5. Shop primer. 

6. Galvanized-steel primer. 

7. Galvanized repair paint. 

8. Shrinkage-resistant grout. 

B. 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 
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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. 

5. Identify members not to be shop primed. 

1.5 Welding Procedure Specifications (WPSs) and Procedure Qualification Records 

(PQRs): Provide in accordance with AWS D1.1/D1.1M 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. 

1.6 Delegated Design Submittal: For structural-steel connections indicated on Drawings 

to comply with design loads, include analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation.  In addition, the 

professional engineer responsible for connection design shall review the shop 

drawings prior to submittal to verify that the connections detailed comply with the 

calculations provided as well as the design requirements. A review letter, signed 

and sealed by the professional engineer responsible for connection design, shall be 

provided with the shop drawings and calculations submittal stating that this review 

and verification has been completed. 

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 materials, including chemical and physical 

properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers, including mechanical properties and chemical 

analysis. 

2. Direct-tension indicators. 

3. Tension-control, high-strength, bolt-nut-washer assemblies. 

F. Survey of existing conditions. 

G. Source quality-control reports. 

H. Field quality-control 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 BU or is 
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accredited by the IAS Fabricator Inspection Program for Structural Steel 

(Acceptance Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Erector, Category ACSE. 

C. Welding Qualifications: Qualify procedures and personnel in accordance with 

AWS D1.1/D1.1M. 

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. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions of the following specifications and documents: 

1. ANSI/AISC 303. 

2. ANSI/AISC 360. 

3. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Option 3 and 3B: Design connections and final configuration of member 

reinforcement at connections in accordance with ANSI/AISC 303 by 

fabricator's qualified professional engineer. 

a. Use Load and Resistance Factor Design; data are given at factored-load 

level. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A992/A992M. 

B. Channels, Angles: ASTM A36/A36M. 
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C. Plate and Bar: ASTM A36/A36M. 

D. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade C structural 

tubing. 

E. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B. 

F. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, 

Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex 

carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers; 

all with plain finish. 

B. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud 

type, cold-finished carbon steel; AWS D1.1/D1.1M, Type B. 

2.4 RODS 

A. Headed Anchor Rods: ASTM F1554, Grade 36, straight. 

1. Finish: Plain. 

2.5 PRIMER 

A. Steel Primer: 

1. Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior 

Painting." 

2. SSPC-Paint 23, latex primer. 

3. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting 

primer complying with MPI#79 and compatible with topcoat. 

B. Galvanized-Steel Primer:  MPI#134. 

1. Etching Cleaner: MPI#25, for galvanized steel. 

2. Galvanizing Repair Paint:  ASTM A780/A780M. 

2.6 SHRINKAGE-RESISTANT GROUT 

A. 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. 

2.7 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. 

Fabricate in accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 
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3. Identify high-strength structural steel in accordance with ASTM A6/A6M and 

maintain markings until structural-steel framing has been erected. 

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

5. Complete structural-steel assemblies, including welding of units, before 

starting shop-priming operations. 

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

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

D1.1/D1.1M. 

C. Bolt Holes: Cut, drill, mechanically thermal cut,  or punch standard bolt holes 

perpendicular to metal surfaces. 

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

bearing loads. 

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in 

accordance with SSPC-SP 1. 

F. 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. 

2.8 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts" for type of bolt and 

type of joint specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, 

welding procedure specifications, weld quality, and methods used in correcting 

welding work. 

2.9 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural 

steel in accordance with 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. 

2.10 SHOP PRIMING 

A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially 

embedded members to a depth of 2 inches. 

2. Surfaces to be field welded. 
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3. Surfaces of high-strength bolted, slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

5. Galvanized surfaces unless indicated to be painted. 

6. Surfaces enclosed in interior construction. 

B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and 

mill scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with 

the following specifications and standards: 

1. SSPC-SP 2. 

2. SSPC-SP 3. 

3. SSPC-SP 7 (WAB)/NACE WAB-4. 

4. SSPC-SP 6 (WAB)/NACE WAB-3. 

C. Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop 

priming by thoroughly cleaning steel of grease, dirt, oil, flux, and other foreign 

matter, and treating with etching cleaner or in accordance with SSPC-SP 16. 

D. Priming: Immediately after surface preparation, apply primer in accordance with 

manufacturer's written instructions and at rate recommended by SSPC to provide a 

minimum dry film thickness of 1.5 mils. Use priming methods that result in full 

coverage of joints, corners, edges, and exposed surfaces. 

2.11 SOURCE QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests 

and inspections. 

1. Allow testing agency access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

2. Bolted Connections: Inspect shop-bolted connections in accordance with 

RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

3. Welded Connections: Visually inspect shop-welded connections in accordance 

with AWS D1.1/D1.1M and the following inspection procedures, at testing 

agency's option: 

a. Liquid Penetrant Inspection: ASTM E165/E165M. 

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and 

on finished weld. Cracks or zones of incomplete fusion or penetration 

are not accepted. 

c. Ultrasonic Inspection: ASTM E164. 

d. Radiographic Inspection: ASTM E94/E94M. 

4. In addition to visual inspection, test and inspect shop-welded shear stud 

connectors in accordance with requirements in AWS D1.1/D1.1M. 

5. Prepare test and inspection reports. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. 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. 

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

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 

structural steel secure, plumb, and in alignment against temporary construction 

loads and loads equal in intensity to design loads. Remove temporary supports 

when permanent structural steel, connections, and bracing are in place unless 

otherwise indicated on Drawings. 

1. Do not remove temporary shoring supporting composite deck construction 

and structural-steel framing until cast-in-place concrete has attained its 

design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in 

accordance with ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-

bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting 

plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as 

required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed. Do not remove wedges or shims but, if protruding, cut off flush with 

edge of plate before packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and 

plates, so no voids remain. Neatly finish exposed surfaces; protect grout and 

allow to cure. Comply with manufacturer's written installation instructions for 

grouting. 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

D. 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. 
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1. Level and plumb individual members of structure. Slope roof framing 

members to slopes indicated on Drawings. 

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 Engineer. Finish 

thermally cut sections within smoothness limits in AWS D1.1/D1.1M. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes 

that must be enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts" for bolt and joint type 

specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, 

welding procedure specifications, weld quality, and methods used in correcting 

welding work. 

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, 

adequacy of temporary connections, and removal of paint on surfaces 

adjacent to field welds. 

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

3. Assemble and weld built-up sections by methods that maintain true alignment 

of axes without exceeding tolerances in ANSI/AISC 303 for mill material. 

3.5 REPAIR 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing, and 

repair galvanizing to comply with ASTM A780/A780M. 

B. Touchup Painting: 

1. 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. 

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-

SP 3 power-tool cleaning. 

C. Touchup Priming: Cleaning and touchup priming are specified in Section 099600 

"High-Performance Coatings." 

3.6 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following 

special inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 
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2. Verify weld materials and inspect welds. 

3. Verify connection materials and inspect high-strength bolted connections. 

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

inspections. 

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with 

AWS D1.1/D1.1M. 

a. In addition to visual inspection, test and inspect field welds in 

accordance with AWS D1.1/D1.1M and the following inspection 

procedures, at testing agency's option: 

1) Liquid Penetrant Inspection: ASTM E165/E165M. 

2) Magnetic Particle Inspection: ASTM E709; performed on root pass 

and on finished weld. Cracks or zones of incomplete fusion or 

penetration are not accepted. 

3) Ultrasonic Inspection: ASTM E164. 

4) Radiographic Inspection: ASTM E94/E94M. 

END OF SECTION 
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SECTION 05 31 00 

STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof deck. 

2. Noncomposite form deck. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Roof deck. 

2. Noncomposite form deck. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing 

channels, pans, cut deck openings, special jointing, accessories, and 

attachments to other construction. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Certificates: 

1. Welding certificates. 

2. Product Certificates: For each type of steel deck. 

C. Test and Evaluation Reports: 

1. Product Test Reports: For tests performed by a qualified testing agency, 

indicating that power-actuated mechanical fasteners comply with 

requirements. 

2. Research Reports: For steel deck, from ICC-ES showing compliance with the 

building code. 

D. Field Quality-Control Submittals: 

1. Field quality-control reports. 

E. Qualification Statements: For welding personnel and testing agency. 

1.4 PREINSTALLATION MEETING 

A. Preinstallation Conference: Conduct conference at Project site. 
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1.5 QUALITY ASSURANCE 

A. Qualifications: 

1. Welding Qualifications: Qualify procedures and personnel in accordance with 

SDI QA/QC and the following welding code: 

a. AWS D1.3/D1.3M. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store products in accordance with SDI MOC3. Stack steel deck on platforms or 

pallets and slope to provide drainage. Protect with a waterproof covering and 

ventilate to avoid condensation. 

1.7 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck 

according to AISI's "North American Specification for the Design of Cold-Formed 

Steel Structural Members." 

B. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the 

listings of another qualified testing agency. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck 

in accordance with AISI S100. 

2.2 ROOF DECK 

A. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with 

SDI RD and with the following: 

1. Prime-Painted Steel Sheet: ASTM A1008/A1008M, Structural Steel (SS), 

Grade 33 minimum, shop primed with manufacturer's standard baked-on, 

rust-inhibitive primer. 

a. Color: Manufacturer's standard. 

2. Galvanized-Steel Sheet: ASTM A653/A653M, Structural Steel (SS), Grade 33, 

zinc coating. 

3. Galvanized- and Shop-Primed Steel Sheet: ASTM A653/A653M, Structural 

Steel (SS), Grade 33, G60 zinc coating; cleaned, pretreated, and primed with 

manufacturer's standard baked-on, rust-inhibitive primer. 

a. Color: Manufacturer's standard. 

4. Deck Profile: As indicated. 

5. Profile Depth: As indicated. 

6. Design Uncoated-Steel Thickness: As indicated. 

7. Span Condition: As indicated. 
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8. Side Laps: Overlapped. 

2.3 NONCOMPOSITE FORM DECK 

A. Noncomposite Form Deck: Fabricate ribbed-steel sheet noncomposite form-deck 

panels to comply with "SDI Specifications and Commentary for Noncomposite Steel 

Form Deck," in SDI Publication No. 31, with the minimum section properties 

indicated, and with the following: 

1. Galvanized-Steel Sheet: ASTM A653/A653M, Structural Steel (SS), Grade 33 

(230), G60 (Z180) zinc coating. 

2. Galvanized- and Shop-Primed Steel Sheet: ASTM A653/A653M, Structural 

Steel (SS), Grade 33 (230), G60 (Z180) zinc coating; with unpainted top 

surface and cleaned and pretreated bottom surface primed with 

manufacturer's standard gray baked-on, rust-inhibitive primer. 

3. Profile Depth:  As indicated. 

4. Span Condition:  As indicated. 

2.4 ACCESSORIES 

A. Provide manufacturer's standard accessory materials for deck that comply with 

requirements indicated. 

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or 

pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, 

carbon-steel screws, No. 10 minimum diameter. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength 

of 33,000 psi, not less than 0.0359-inch design uncoated thickness, of same 

material and finish as deck; of profile indicated or required for application. 

F. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of 

same material and finish as deck, and of thickness and profile recommended by 

SDI standards 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. Piercing Hanger Tabs: Piercing steel sheet hanger attachment devices for use with 

floor deck. 

I. Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch (1.52 mm) 

thick, with factory-punched hole of 3/8-inch (9.5-mm) minimum diameter. 

J. Flat Sump Plates: Single-piece steel sheet, 0.0747 inch thick, of same material and 

finish as deck. For drains, cut holes in the field. 

K. Galvanizing Repair Paint: ASTM A780/A780M. 

L. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as 

primer. 



  Perkins&Will 

North Carolina State University  PW Project #: 820937.001 

Mann Hall Renovation  NCSU Project #: 202220021 

Raleigh, North Carolina  State ID #: 22-24500-02C 

Issue for Bid – Early Procurement  17 January 2025 

 

 

 

STEEL DECKING 

05 31 00 - 4 

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 of the Work. 

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

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, 

as applicable; manufacturer's written instructions; and requirements in this 

Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection 

limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends 

accurately aligned and bearing on supporting frame before being permanently 

fastened. Do not stretch or contract side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or 

deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work 

projecting through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for 

strength, continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc 

welding, appearance and quality of welds, and methods used for correcting welding 

work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate 

mechanical fasteners and install in accordance with deck manufacturer's written 

instructions. 

3.3 INSTALLATION OF ROOF DECK 

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: As indicated. 

2. 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. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of 

panels between supports, at intervals not exceeding the lesser of one-half of the 

span or as indicated. 
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1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 

screws. 

2. Mechanically clinch or button punch. 

3. Fasten with a minimum of 1-1/2-inch-long welds. 

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. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, 

end closures, and reinforcing channels in accordance with deck manufacturer's 

written instructions. Weld or mechanically fasten to substrate to provide a complete 

deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise 

indicated. 

E. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and 

where indicated. Install with adhesive in accordance with manufacturer's written 

instructions to ensure complete closure. 

3.4 INSTALLATION OF FLOOR DECK 

A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of 

the surface diameter indicated and as follows: 

1. Weld Diameter: As indicated. 

2. Weld Spacing: As indicated 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of 

panels between supports, at intervals not exceeding the lesser of one-half of the 

span or 36 inches, and as follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 

screws. 

2. Mechanically clinch or button punch. 

3. Fasten with a minimum of 1-1/2-inch-long welds. 

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing 

of 1-1/2 inches, with end joints as follows: 

1. End Joints:  Butted. 

D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to 

supporting structure in accordance with SDI recommendations unless otherwise 

indicated. 

E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-

closures to deck, in accordance with SDI recommendations, to provide tight-fitting 

closures at open ends of ribs and sides of deck. 

3.5 PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both 

surfaces of deck with galvanized repair paint in accordance with ASTM A780/A780M 

and manufacturer's written instructions. 



  Perkins&Will 

North Carolina State University  PW Project #: 820937.001 

Mann Hall Renovation  NCSU Project #: 202220021 

Raleigh, North Carolina  State ID #: 22-24500-02C 

Issue for Bid – Early Procurement  17 January 2025 

 

 

 

STEEL DECKING 

05 31 00 - 6 

B. Repair Painting: 

1. Wire brush and clean rust spots, welds, and abraded areas on top surface of 

prime-painted deck immediately after installation, and apply repair paint. 

2. Apply repair paint, of same color as adjacent shop-primed deck, to bottom 

surfaces of deck exposed to view. 

3. Wire brushing, cleaning, and repair painting of bottom deck surfaces are 

included in Section 099113 "Exterior Painting" and Section 099123 "Interior 

Painting." 

4. Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded 

areas of both deck surfaces are included in Section 099113 "Exterior Painting" 

and Section 099123 "Interior Painting." 

5. Provide final protection and maintain conditions to ensure that steel deck is 

without damage or deterioration at time of Substantial Completion. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 

inspections. 

B. Tests and Inspections: 

1. Special inspections and qualification of welding special inspectors for cold-

formed steel floor and roof deck in accordance with quality-assurance 

inspection requirements of SDI QA/QC. 

a. Field welds will be subject to inspection. 

2. Steel decking will be considered defective if it does not pass tests and 

inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 05 40 00 

COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior non-load-bearing wall framing. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Cold-formed steel framing materials. 

2. Exterior non-load-bearing wall framing. 

3. Vertical deflection clips. 

4. Single deflection track. 

5. Double deflection track. 

6. Drift clips. 

7. Post-installed anchors. 

8. Power-actuated anchors. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel 

framing; fabrication; and fastening and anchorage details, including 

mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, 

strapping, bracing, bridging, splices, accessories, connection details, and 

attachment to adjoining work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product certificates. 

C. Product test reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing 

indicated. 
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B. Product Tests: Mill certificates or data from a qualified independent testing agency. 

C. Code-Compliance Certification of Studs and Tracks: Provide documentation that 

framing members are certified according to the product-certification program of the 

Steel Stud Manufacturers Association. 

D. Welding Qualifications: Qualify procedures and personnel according to the 

following: 

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

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Cold-Formed Steel Framing Standards: Unless more stringent requirements are 

indicated, framing complies with AISI S100 and ASTM C955. 

2.2 COLD-FORMED STEEL FRAMING MATERIALS 

A. Framing Members, General: Comply with ASTM C955 for conditions indicated. 

B. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of 

grade and coating designation as follows: 

1. Grade:  As required by structural performance. 

2. Coating:  G90 or equivalent. 

C. Steel Sheet for Vertical Deflection Clips: ASTM A653/A653M, structural steel, zinc 

coated, of grade and coating as follows: 

1. Grade:  As required by structural performance. 

2. Coating: G60. 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths 

indicated, punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0329 inch. 

2. Flange Width: 1-3/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths 

indicated, unpunched, with unstiffened flanges, and matching minimum base-metal 

thickness of steel studs. 

C. Vertical Deflection Clips, Exterior: Manufacturer's standard bypass clips, capable of 

accommodating upward and downward vertical displacement of primary structure 

through positive mechanical attachment to stud web. 

D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; 

unpunched, with unstiffened flanges, of web depth to contain studs while allowing 

free vertical movement, with flanges designed to support horizontal loads and 

transfer them to the primary structure. 
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E. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, 

consisting of nested inner and outer tracks; unpunched, with unstiffened flanges. 

F. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall 

stud from upward and downward vertical displacement and lateral drift of primary 

structure through positive mechanical attachment to stud web and structure. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, 

Type H, metallic coated steel sheet, of same grade and coating designation used for 

framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 

otherwise indicated. 

2.5 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according 

to ASTM A123/A123M. 

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed bolts, 

carbon-steel nuts, and flat, hardened-steel washers; zinc coated by. 

C. Post-Installed Anchors: Fastener systems with bolts of same basic metal as 

fastened metal, if visible, unless otherwise indicated; with working capacity greater 

than or equal to the design load, according to an evaluation report acceptable to 

authorities having jurisdiction, based on ICC-ES AC01 or ICC-ES AC308 as 

appropriate for the substrate. 

1. Uses: Securing cold-formed steel framing to structure. 

2. Material for Interior Locations: Carbon-steel components zinc plated to 

comply with ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise 

indicated. 

3. Material for Exterior or Interior Locations and Where Stainless Steel Is 

Indicated: Alloy Group 1 stainless steel bolts, ASTM F593, and nuts, 

ASTM F594. 

D. Power-Actuated Anchors: Fastener systems with working capacity greater than or 

equal to the design load, according to an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-

tapping, steel drill screws. 

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard 

elsewhere. 

2.6 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: ASTM A780/A780M. 
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B. Cement Grout: Portland cement, ASTM C150/C150M, Type I; and clean, natural 

sand, ASTM C404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, 

with minimum water required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, 

nonstaining grout, complying with ASTM C1107/C1107M, and with a fluid 

consistency and 30-minute working time. 

D. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-

formed steel of same grade and metallic coating as framing members supported by 

shims. 

E. Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch thick, selected from 

manufacturer's standard widths to match width of bottom track or rim track 

members as required. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before sprayed fire-resistive materials are applied, attach continuous angles, 

supplementary framing, or tracks to structural members indicated to receive 

sprayed fire-resistive materials. 

B. After applying sprayed fire-resistive materials, remove only as much of these 

materials as needed to complete installation of cold-formed framing without 

reducing thickness of fire-resistive materials below that required to obtain fire-

resistance ratings indicated. Protect remaining fire-resistive materials from 

damage. 

C. Install load-bearing shims or grout between the underside of load-bearing wall 

bottom track and the top of foundation wall or slab at locations with a gap larger 

than 1/4 inch to ensure a uniform bearing surface on supporting concrete or 

masonry construction. 

D. Install sill sealer gasket at the underside of wall bottom track or rim track and at 

the top of foundation wall or slab at stud or joist locations. 

3.2 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may 

be field assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and 

manufacturer's written instructions unless more stringent requirements are 

indicated. 

C. Install cold-formed steel framing and accessories plumb, square, and true to line, 

and with connections securely fastened. 

D. Install framing members in one-piece lengths unless splice connections are 

indicated for track or tension members. 
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E. Install temporary bracing and supports to secure framing and support loads equal 

to those for which structure was designed. Maintain braces and supports in place, 

undisturbed, until entire integrated supporting structure has been completed and 

permanent connections to framing are secured. 

F. Do not bridge building expansion joints with cold-formed steel framing. 

Independently frame both sides of joints. 

G. Install insulation, specified in Section 072100 "Thermal Insulation," in framing-

assembly members, such as headers, sills, boxed joists, and multiple studs at 

openings, that are inaccessible on completion of framing work. 

H. Fasten hole-reinforcing plate over web penetrations that exceed size of 

manufacturer's approved or standard punched openings. 

3.3 INSTALLATION OF EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely 

anchor to supporting structure. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. 

Space studs as follows: 

1. Stud Spacing:  16 inches on center or as indicated on Drawings. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb 

walls or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer 

of vertical loads while providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 

2. Install double deep-leg deflection tracks and anchor outer track to building 

structure. 

3. Connect vertical deflection clips to infill studs and anchor to building 

structure. 

4. Connect drift clips to cold-formed steel framing and anchor to building 

structure. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop 

Drawings but not more than 48 inches apart. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened 

to webs of punched studs. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and 

thickness indicated and stud-track solid blocking of width and thickness to 

match studs. Fasten flat straps to stud flanges and secure solid blocking to 

stud webs or flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's 

written instructions. 

F. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 

inches of single deflection track. Install a combination of bridging and stud or stud-

track solid blocking of width and thickness matching studs, secured to stud webs or 

flanges. 
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1. Install solid blocking at centers indicated on Shop Drawings. 

G. Install miscellaneous framing and connections, including stud kickers, web 

stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a 

complete and stable wall-framing system. 

3.4 INSTALLATION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum 

allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from 

plan location. Cumulative error are not to exceed minimum fastening 

requirements of sheathing or other finishing materials. 

3.5 REPAIRS 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated 

and installed cold-formed steel framing with galvanized repair paint according to 

ASTM A780/A780M and manufacturer's written instructions. 

3.6 FIELD QUALITY CONTROL 

A. Testing: Owner will engage a qualified independent testing and inspecting agency 

to perform field tests and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and 

Architect. 

D. Cold-formed steel framing will be considered defective if it does not pass tests and 

inspections. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to 

determine compliance of replaced or additional work with specified requirements. 

END OF SECTION 
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SECTION 06 10 53

MISCELLANEOUS CARPENTRY

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Rooftop equipment bases and support curbs.

B. Wood blocking, cants, and nailers.

C. Wood furring and grounds.

D. Plywood backing panels.

E. In wall blocking for wall mounting equipment and accessories.

1.2 DEFINITIONS

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least
dimension.

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

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data: For each type of process and factory-fabricated product.

Indicate component materials and dimensions and include construction and
application details.
a. 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.

b. 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.

c. 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
D5664.
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d. For products receiving a waterborne treatment, include statement that
moisture content of treated materials was reduced to levels specified
before shipment to Project site.

2. LEED Submittals conforming to requirements listed in Section 01 81 13
“Sustainable Design Requirements”:
a. If published provide any of the following documentation: Product

Declarations, Environmental Product Declarations (EPD’s), GreenScreen
v1.2 Benchmark, Health Product Declarations (HPD) or other
documentation as defined in “Sustainable Design Requirements.”
1) Failure to provide the above documentation will disqualify products

where this documentation is required for compliance to LEED;
reference “Sustainable Design Requirements.”

b. Indoor Environmental Quality Credits:
1) Product Data: For adhesives and sealants, indicating VOC content.
2) Laboratory Test Reports: For adhesives, indicating compliance

with requirements for low-emitting materials.
3) Laboratory Test Reports: For composite wood products, indicating

compliance with requirements for low-emitting materials.
c. Materials and Resources: Product Disclosure and Optimization –

Sourcing of Raw Materials. Option 2. Leadership Extraction Practices.
1) Product Data: For recycled content, indicating postconsumer and

preconsumer recycled content and cost.
2) Product Certificates: For materials manufactured within 100 miles

(160 km) of Project, indicating location of material manufacturer
and point of extraction, harvest, or recovery for each raw
material. Include distance to Project and cost for each raw
material.

3) Chain-of-Custody Certificates: For certified wood products. Include
statement of costs.

B. Informational Submittals:
1. Evaluation Reports: For the following, from ICC-ES:

a. Preservative-treated wood.
b. Fire-retardant-treated wood.
c. Metal framing anchors.

1.4 QUALITY ASSURANCE

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

B. Certified Wood: Provide an invoice including vendor's chain-of-custody number,
product cost, and entity being invoiced.

C. Vendor Qualifications: A vendor that is certified for chain of custody by an FSC-
accredited certification body.
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1.5 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Regional Materials: Manufacture dimension lumber, except treated materials, within
100 miles (160 km) of Project site from materials that have been extracted,
harvested, or recovered, as well as manufactured, within 100 miles (160 km) of
Project site.

B. Certified Wood: Lumber and Plywood shall be certified as "FSC Pure" or "FSC Mixed
Credit" according to FSC STD-01-001 and  FSC STD-40-004.

C. 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. For exposed lumber indicated to receive a stained or natural finish, mark

grade stamp on end or back of each piece or omit grade stamp and provide
certificates of grade compliance issued by grading agency.

3. Dress lumber, S4S, unless otherwise indicated.

D. Maximum Moisture Content of Lumber:  19 percent for 2-inch nominal (38-mm
actual) thickness or less; no limit for more than 2-inch nominal (38-mm
actual) thickness unless otherwise indicated.

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for
interior construction not in contact with ground, Use Category UC3b for exterior
construction not in contact with ground, and Use Category UC4a for items in
contact with ground.
1. Preservative Chemicals: Acceptable to authorities having jurisdiction and

containing no arsenic or chromium.
2. For exposed items indicated to receive a stained or natural finish, chemical

formulations shall not require incising, contain colorants, bleed through, or
otherwise adversely affect finishes.
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B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do
not use material that is warped or does not comply with requirements for untreated
material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the
ALSC Board of Review.
1. For exposed lumber indicated to receive a stained or natural finish, mark end

or back of each piece or omit marking and provide certificates of treatment
compliance issued by inspection agency.

D. Application: Treat items indicated on Drawings, and the following:
1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and

similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed
members in contact with masonry or concrete.

2.3 FIRE-RETARDANT-TREATED MATERIALS

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

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 E84, and with no
evidence of significant progressive combustion when the test is extended an
additional 20 minutes, and with the flame front not extending more than 10.5 feet
(3.2 mm) beyond the centerline of the burners at any time during the test.
1. Treatment shall not promote corrosion of metal fasteners.
2. Exterior Type: Treated materials shall comply with requirements specified

above for fire-retardant-treated lumber and plywood by pressure process
after being subjected to accelerated weathering according to ASTM D2898.
Use for exterior locations and where indicated.

3. Interior Type A: Treated materials shall have a moisture content of 28
percent or less when tested according to ASTM D3201 at 92 percent relative
humidity. Use where exterior type is not indicated.

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

D. Identify fire-retardant-treated wood with appropriate classification marking of
qualified testing agency.
1. For exposed lumber indicated to receive a stained or natural finish, mark end

or back of each piece or omit marking and provide certificates of treatment
compliance issued by inspection agency.
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E. For exposed items indicated to receive a stained or natural finish, chemical
formulations shall not bleed through, contain colorants, or otherwise adversely
affect finishes.

2.4 MISCELLANEOUS LUMBER

A. General: Provide miscellaneous lumber indicated and lumber for support or
attachment of other construction, including the following:
1. Blocking.
2. Nailers.
3. Rooftop equipment bases, support curbs and roof perimeter blocking.
4. Cants.
5. Furring.
6. Grounds.

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the
following species:
1. Hem-fir (north); NLGA.
2. Mixed southern pine or southern pine; SPIB.
3. Spruce-pine-fir; NLGA.
4. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
5. Northern species; NLGA.
6. Eastern softwoods; NeLMA.

C. Concealed Boards:  19 percent maximum moisture content of any of the following
species and grades:
1. Mixed southern pine or southern pine, No. 3 grade; SPIB.
2. Hem-fir or hem-fir (north), Standard or No. 3 Common grade; NLGA, WCLIB,

or WWPA.
3. Spruce-pine-fir (south) or spruce-pine-fir, Standard or No. 3 Common grade;

NeLMA, NLGA, WCLIB, or WWPA.

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

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

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

2.5 PLYWOOD BACKING PANELS

A. Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged, in
thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal
thickness.
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1. Plywood shall comply with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

2.6 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with
requirements specified in this article for material and manufacture.
1. Where carpentry is exposed to weather, in ground contact, pressure-

preservative treated, or in area of high relative humidity, provide fasteners
with hot-dip zinc coating complying with ASTM A153/A153M.

B. Nails, Brads, and Staples: ASTM F1667/F1667M.

C. Screws for Fastening to Metal Framing:  ASTM C954, length as recommended by
screw manufacturer for material being fastened.

D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES AC70.

E. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below
with capability to sustain, without failure, a load equal to 6 times the load imposed
when installed in unit masonry assemblies and equal to 4 times the load imposed
when installed in concrete as determined by testing per ASTM E 488 conducted by a
qualified independent testing and inspecting agency.
1. Material: Carbon-steel components, zinc plated to comply with ASTM B633,

Class Fe/Zn 5.

2.7 METAL FRAMING ANCHORS

A. Manufacturers:
1. Cleveland Steel Specialty Co.
2. KC Metals Products, Inc.
3. Phoenix Metal Products, Inc.
4. Simpson Strong-Tie Co., Inc.
5. USP Structural Connectors.

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A
653/A 653M, G60 (Z180) coating designation.
1. Use for interior locations unless otherwise indicated.

C. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; Structural Steel (SS),
high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy
steel Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than
0.036 inch (0.9 mm) thick.
1. Use for wood-preservative-treated lumber and where indicated.
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2.8 MISCELLANEOUS MATERIALS

A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry: Formulation
complying with ASTM D3498 that is approved for use indicated by adhesive
manufacturer.
1. Adhesives shall have a VOC content of 70 g/L or less.
2. Adhesives shall comply with the testing and product requirements of the

California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

PART 3  EXECUTION

3.1 INSTALLATION, GENERAL

A. Set carpentry to required levels and lines, with members plumb, true to line, cut,
and fitted. Fit carpentry accurately to other construction. Locate furring, nailers,
blocking, grounds, and similar supports to comply with requirements for attaching
other construction.

B. Install metal framing anchors to comply with manufacturer's written instructions.
Install fasteners through each fastener hole.

C. Do not splice structural members between supports unless otherwise indicated.

D. Provide blocking and framing as indicated and as required to support facing
materials, fixtures, specialty items, and trim.
1. Provide metal clips for fastening gypsum board at corners and intersections

where framing or blocking does not provide a surface for fastening edges of
panels. Space clips not more than 16-inches (406 mm) o.c.

E. Sort and select lumber so that natural characteristics do not interfere with
installation or with fastening other materials to lumber. Do not use materials with
defects that interfere with function of member or pieces that are too small to use
with minimum number of joints or optimum joint arrangement.

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

G. Securely attach carpentry work to substrate by anchoring and fastening as
indicated, complying with the following:
1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
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3.2 WOOD GROUND, SLEEPER, BLOCKING AND NAILER, OR METAL
STRAPPING INSTALLATION

A. Install where indicated and where required for attaching other work. Form to
shapes indicated and cut as required for true line and level of attached work.
Coordinate locations with other work involved.

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

C. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as
indicated and as follows:
1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not

more than 96-inches (2438 mm) o.c. with solid wood blocking or
noncombustible materials accurately fitted to close furred spaces.

2. Fire block concealed spaces of wood-framed walls and partitions at each floor
level, at ceiling line of top story, and at not more than 96-inches (2438 mm)
o.c. Where fire blocking is not inherent in framing system used, provide
closely fitted solid wood blocks of same width as framing members and 2-inch
nominal (38-mm actual) thickness.

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

D. At Contractor’s option, provide metal backing plates or fire treated wood blocking to
support loads imposed at wall-mounted and wall-hung items that require backing
plates, include, without limitation, the following:
1. Toilet accessories.
2. Fire protection specialties.
3. Markerboards.
4. Tackboards.
5. Millwork.
6. Wood trim.
7. Metal cabinets.
8. Computer equipment wall mounting brackets.
9. Within walls of utility and storage rooms.
10. Wall protection.

E. Fire-treated wood blocking is required at the following locations:
1. Audio / Visual equipment.
2. Wall-mounted door stops.
3. Wall-mounted grab bars.
4. Upper wall casework units.
5. Wall-mounted handrails.
6. Wall-mounted ladders.
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F. Where indicated or where wood blocking is not allowed by code, utilize galvanized
sheet metal backing plates. Plating shall be long enough to span across a minimum
of 3 studs, unless otherwise indicated, and may be one of the following:
1. Galvanized steel plate 0.053-inch (1.34-mm) thick minimum by4-inches

(102-mm) wide.
2. 3-5/8 inches (92.1 mm) un-punched wide flange steel stud of 0.053 inch

(1.34-mm) thick. Notch studs so that backing plate will be flush with exterior
face of stud.

3.3 WOOD FURRING INSTALLATION

A. Install level and plumb with closure strips at edges and openings. Shim with wood
as required for tolerance of finish work.
1. Fire block furred spaces of walls, at each floor level and at ceiling, with wood

blocking or noncombustible materials accurately fitted to close furred spaces.

B. Furring to Receive Gypsum Board: Install 1-by-2-inch nominal- (19-by-38-mm
actual-) size furring vertically at 16 inches (406 mm) o.c.

3.4 PANEL PRODUCT INSTALLATION

A. Wood Structural Panels:  Comply with applicable recommendations contained in
APA Form No. E30K, "APA Design/Construction Guide:  Residential & Commercial,"
for types of structural-use panels and applications indicated.
1. Comply with "Code Plus" provisions in above-referenced guide.

3.5 PLYWOOD BACKING PANELS

A. Provide fire retardant-treated 3/4-inch (19-mm) thick plywood panels to each wall
scheduled to receive electrical, telephone, communications, data, or similar
equipment.
1. Do not install panels within 2 feet (610 mm) of the floor nor within 2 feet

(610 mm) of a door frame.

B. Refer to Section 09 91 00 - Painting for field painting.  Do not paint over at least
one fire-retardant-treated label per panel.

END OF SECTION
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SECTION 06 16 43

GYPSUM SHEATHING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Gypsum wall sheathing.

B. Sheathing joint and penetration treatment.

1.2 RELATED REQUIREMENTS

A. Section 05 40 00 - Cold-Formed Metal Framing.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1. Review air-barrier and gypsum sheathing requirements and installation,

special details, transitions, mockups, air-leakage testing, protection, and work
scheduling that covers air-barrier and gypsum sheathing.

2. Refer to Section 05 40 00 - Cold-Formed Metal Framing for additional
information.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data: For each type of process and factory-fabricated product.

Indicate component materials and dimensions and include construction and
application details.

2. LEED Submittals conforming to requirements listed in Section 01 81 13
“Sustainable Design Requirements”:
a. If published provide any of the following documentation: GreenScreen

v1.2 Benchmark, Health Product Declarations (HPD) or other
documentation as defined in “Sustainable Design Requirements.”
1) Failure to provide the above documentation will disqualify products

where this documentation is required for compliance to LEED,
reference “Sustainable Design Requirements.”

b. Indoor Environmental Quality Credits:
1) Product Data: For adhesives and sealants, indicating VOC content.
2) Laboratory Test Reports: For adhesives, indicating compliance

with requirements for low-emitting materials.
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3. Shop Drawings: Comply with provisions of Section 05 40 00 - Cold-Formed
Metal Framing.
a. Shop Drawings that are required by that Section, indicate exterior

sheathing screw fastener spacing to be utilized at interior zones and
corner zones of building façade, as required to ensure sheathing
installation will withstand negative wind pressures imposed by design
wind speeds.

B. Informational Submittals:
1. Qualification Data: For Installer.
2. Field quality-control reports, if required.

1.5 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Resistance Ratings: As tested according to ASTM E119; testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing
agency.
1. Fire-Resistance Ratings: Indicated by design designations from UL (FRD) or

from the listings of another qualified testing agency.

2.2 GYPSUM SHEATHING

A. Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M.
1. Manufacturers:

a. CertainTeed Corporation; GlasRoc.
b. Georgia-Pacific Building Products; Dens-Glass Exterior Sheathing.
c. National Gypsum Company; Gold Bond eXP.
d. United States Gypsum Co.; Securock.
e. Substitutions:  None permitted.

2. Type and Thickness: Type X, 5/8 inch (15.9 mm) thick.
3. Permeance:  Not less than 15 perms per ASTM E96/E96M.
4. Size:  48 by 96 inches (1219 by 2438 mm).
5. Mold Growth:  10, per ASTM D3273.

2.3 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with
requirements specified in this article for material and manufacture.
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1. For wall sheathing, provide fasteners with hot-dip zinc coating complying with
ASTM A 153/A 153M.

B. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill
screws, in length recommended by sheathing manufacturer for thickness of
sheathing to be attached.
1. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, provide

one of the following:
a. Bugle-head screws complying with ASTM C954.
b. Wafer-head screws complying with ASTM C1513.

2. Minimum Fastener Head Diameter:  Not less than 0.42 inch (10.7 mm),
unless larger diameter is required by sheathing manufacturer.

PART 3  EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are
too small to use with minimum number of joints or optimum joint arrangement.
Arrange joints so that pieces do not span between fewer than three support
members.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly
against abutting construction unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the
following:
1. ASTM C1280, unless closer spacing is required in order for sheathing to resist

pressures imposed by design wind speeds.

D. Coordinate wall sheathing installation with flashing and joint-sealant installation so
these materials are installed in sequence and manner that prevent exterior
moisture from passing through completed assembly.

E. Do not bridge building expansion joints; cut and space edges of panels to match
spacing of structural support elements.

F. Coordinate sheathing installation with installation of materials installed over
sheathing so sheathing is not exposed to precipitation or left exposed at end of the
workday when rain is forecast.

3.2 GYPSUM SHEATHING INSTALLATION

A. Comply with GA-253 and with manufacturer's written instructions.
1. Fasten gypsum sheathing to cold-formed metal framing with bugle-head or

wafer-head screws, with minimum head diameter of 0.42 inch (10.7 mm) ,
unless larger diameter is required by sheathing manufacturer.
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2. Install panels with a 3/8 inch (9.5 mm) gap where non-load-bearing
construction abuts structural elements.

3. Install panels with a 1/4 inch (6.4 mm) gap where they abut masonry or
similar materials that might retain moisture, to prevent wicking.

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into
facing.

C. Horizontal Installation: Install sheathing with V-grooved edge down and tongue
edge up. Interlock tongue with groove to bring long edges in contact with edges of
adjacent panels without forcing. Abut ends over centers of studs, and stagger end
joints of adjacent panels not less than one stud spacing. Attach at perimeter and
within field of panel to each stud.
1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a

minimum of 3/8 inch (9.5 mm) from edges and ends of panels.
a. Decrease spacing between fasteners where required to ensure sheathing

installation will withstand negative wind pressures imposed by design
wind speeds, as indicated in Shop Drawings submitted under Section 05
40 00 - Cold-Formed Metal Framing.

D. Vertical Installation: Install vertical edges centered over studs. Abut ends and
edges with those of adjacent panels. Attach at perimeter and within field of panel to
each stud.
1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a

minimum of 3/8 inch (9.5 mm) from edges and ends of panels.
a. Decrease spacing between fasteners where required to ensure sheathing

installation will withstand negative wind pressures imposed by design
wind speeds, as indicated in Shop Drawings submitted under Section 05
40 00 - Cold-Formed Metal Framing.

3.3 SHEATHING JOINT-AND-PENETRATION TREATMENT

A. Seal sheathing joints according to “Air-Barrier” manufacturer's written
recommendations.
1. Apply sealant on joints and fasteners and trowel flat. Apply sufficient quantity

of sealant to completely cover joints and fasteners after troweling, unless
directed otherwise by “Air-Barrier” manufacturer’s written instructions.  Seal
other penetrations and openings.
a. Utilize primers and tapes as recommended by sealant manufacturer at

corners and joints at adjacent substrates.
2. Taping of joints will not be accepted as an alternative or substitute for

application of joint sealant.
3. Wall Openings: Prime concealed, perimeter frame surfaces of windows,

curtain walls, storefronts, and doors. Apply silicone sheet transition, so that a
minimum of 3 inches (75 mm) of coverage is achieved over each substrate.
Maintain 3 inches (75 mm) of full contact over firm bearing to perimeter
frames, with not less than 1 inch (25 mm) of full contact.
a. Transition Strip: Roll firmly to enhance adhesion.
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b. Silicone Sheet Transition: Set in full bed of silicone sealant applied to
walls, frame, and air-barrier material.

4. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts,
doors, and miscellaneous penetrations of sheathing material with foam
sealant.

5. Seal top of through-wall flashings to sheathing with an additional 6 inch- (150
mm-) wide, transition strip.

6. Seal exposed edges of strips at seams, cuts, penetrations, and terminations
not concealed by metal counterflashings or ending in reglets with termination
mastic.

7. Repair punctures, voids, and deficient lapped seams in strips and transition
strips extending 6 inches (150 mm) beyond repaired areas in strip direction.

3.4 FIELD QUALITY CONTROL

A. Testing:  Owner reserves the right to engage a qualified independent testing and
inspecting agency to perform field tests and inspections and prepare test reports.

B. The following items will be subject to testing and inspecting:
1. Attachment of sheathing to studs and other supplemental support framing.
2. Type and size of fasteners.
3. Spacing of fasteners.

C. Testing agency will report test results promptly and in writing to Contractor and
Architect.

D. Remove and replace work where test results indicate that it does not comply with
specified requirements.

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

END OF SECTION
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SECTION 07 01 50

ROOF REMOVAL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Full tear-off of entire roof for building renovation.

B. Removal of base flashings.

C. Temporary roofing.

1.2 DEFINITIONS

A. Roofing Terminology: Definitions in ASTM D1079 and glossary of NRCA's "The NRCA
Roofing and Waterproofing Manual" apply to work of this Section.

B. Full Roof Tear-Off: Removal of existing roofing system from deck.

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data: For each type of product.
2. Shop Drawings: Include plans, sections, and details.
3. Temporary Roofing Submittal: Product data and description of temporary

roofing system. If temporary roof remains in place, include surface
preparation requirements needed to receive permanent roof, and submit a
letter from roofing manufacturer, stating acceptance of the temporary roof
and that its inclusion does not adversely affect the roofing system's resistance
to fire and wind or its FM Global rating.

B. Informational Submittals:
1. Qualification Data: For Installer.
2. Photographs or Videotape: Show existing conditions of adjoining construction

and site improvements, including exterior and interior finish surfaces, that
might be misconstrued as having been damaged by reroofing operations.
Submit before Work begins.

3. Landfill Records: Indicate receipt and acceptance of demolished roofing
materials and hazardous wastes, such as asbestos-containing materials, by a
landfill facility licensed to accept them.
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1.4 QUALITY ASSURANCE

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

B. Roof Removal Conference: Conduct conference at Project site.
1. Review methods and procedures related to roofing system tear-off and

replacement, including, but not limited to, the following:
a. Temporary protection requirements for existing building components

that are to remain.
b. Existing roof drains and roof drainage during each stage of reroofing,

and roof-drain plugging and plug removal.
c. Construction schedule and availability of materials, Installer's personnel,

equipment, and facilities needed to avoid delays.
d. Condition and acceptance of existing former roof deck now floor deck

substrate for reuse.
e. Base flashings, special roofing details, drainage, penetrations,

equipment curbs, and condition of other construction that affect
reroofing.

f. HVAC shutdown and sealing of air intakes.
g. Shutdown of fire-suppression, -protection, and -alarm and -detection

systems.
h. Governing regulations and requirements for insurance and certificates if

applicable.
i. Existing conditions that may require notification of Architect before

proceeding.

1.5 FIELD CONDITIONS

A. Existing Roofing System:  EPDM roofing.

B. Protect building to be renovated, adjacent buildings, walkways, site improvements,
exterior plantings, and landscaping from damage or soiling from reroofing
operations.

C. Conditions existing at time of inspection for bidding are maintained by Owner as far
as practical.

D. Weather Limitations: Proceed with roof removal preparation only when existing and
forecasted weather conditions permit Work to proceed without water entering
existing roofing system or building.
1. Remove only as much roofing in one day as can be made watertight in the

same day.

E. Hazardous Materials: It is not expected that hazardous materials, such as asbestos-
containing materials, will be encountered in the Work.
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1. Hazardous materials will be removed by Owner before start of the Work.
Existing roof will be left no less watertight than before removal.

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

PART 2  PRODUCTS

2.1 TEMPORARY PROTECTION MATERIALS

A. Expanded Polystyrene (EPS) Insulation: ASTM C578.

B. Plywood: DOC PS1, Grade CD Exposure 1.

C. OSB: DOC PS2, Exposure 1.

2.2 TEMPORARY ROOFING MATERIALS

A. Design and selection of materials for temporary roofing are Contractor's
responsibilities.

B. Base Sheet: ASTM D4601/D4601M, Type II, nonperforated, asphalt-impregnated
and -coated, glass-fiber sheet.

C. Glass-Fiber Felts: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt.

D. Asphalt Primer: ASTM D 41/D 41M.

E. Roofing Asphalt: ASTM D 312, Type III or IV.

F. Base Sheet Fasteners: Capped head, factory-coated steel fasteners, listed in FM
Global's "Approval Guide."

2.3 INFILL AND REPLACEMENT MATERIALS

A. Use infill materials matching existing roofing system materials unless otherwise
indicated.
1. Infill materials are specified in Section 07 54 23 - Thermoplastic-Polyolefin

(TPO) Roofing unless otherwise indicated.

B. Wood blocking, curbs, and nailers are specified in Section 06 10 53 - Miscellaneous
Carpentry.

2.4 AUXILIARY ROOFING MATERIALS

A. General: Use auxiliary temporary roofing preparation materials recommended by
roofing system manufacturer for intended use and compatible with components of
existing conditions.
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PART 3  EXECUTION

3.1 PREPARATION

A. Shut off rooftop utilities and service piping before beginning the Work.

B. Test existing roof drains that are extended, to verify that they are not blocked or
restricted. Immediately notify Architect of any blockages or restrictions.

C. Coordinate with Owner to shut down air-intake equipment in the vicinity of the
Work. Cover air-intake louvers before proceeding with reroofing work that could
affect indoor air quality or activate smoke detectors in the ductwork.

D. During removal operations, have sufficient and suitable materials on-site to
facilitate rapid installation of temporary protection in the event of unexpected rain.

3.2 ROOF TEAR-OFF

A. General: Notify Owner each day of extent of roof tear-off proposed for that day and
obtain authorization to proceed.

B. Full Roof Tear-Off:  Remove existing roofing and other roofing system components
down to the deck.
1. Remove light weight insulating concrete.
2. Remove roof insulation and cover board.
3. Remove wood blocking, curbs, and nailers.
4. Bitumen and felts that are firmly bonded to concrete decks are permitted to

remain if felts are dry. Remove unadhered bitumen, unadhered felts, and wet
felts.

5. Remove fasteners from deck or cut fasteners off slightly above deck surface.

3.3 DECK INSPECTION

A. Inspect deck after tear-off of roofing system.

B. If broken or loose fasteners that secure deck panels to one another or to structure
are observed, or if deck appears or feels inadequately attached, immediately notify
Architect. Do not proceed with installation until directed by Architect.

C. If deck surface is unsuitable for receiving new expansion or if structural integrity of
deck is suspect, immediately notify Architect. Do not proceed with installation until
directed by Architect.

D. Provide additional deck securement as indicated on Drawings.

3.4 TEMPORARY ROOFING

A. Install approved temporary roofing over area to be reroofed.
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B. Install temporary roofing over area to be reroofed. Install two glass-fiber felts,
lapping each sheet 19 inches (483 mm) over preceding sheet. Embed glass-fiber
felt in a solid mopping of hot roofing asphalt applied within equiviscous temperature
range. Glaze-coat completed surface with hot roofing asphalt.

C. Remove temporary roofing per manufacturer requirements for installation of new
roof assembly.

3.5 BASE FLASHING REMOVAL

A. Remove existing base flashings. Clean substrates of contaminants, such as asphalt,
sheet materials, dirt, and debris to receive framing for building expansion.

B. When directed by Architect, replace parapet framing, wood blocking, curbs, and
nailers to comply with Section 06 10 53 - Miscellaneous Carpentry.

3.6 DISPOSAL

A. Collect demolished materials and place in containers. Promptly dispose of
demolished materials. Do not allow demolished materials to accumulate on-site.
1. Storage or sale of demolished items or materials on-site is not permitted.

B. Transport and legally dispose of demolished materials off Owner's property.

END OF SECTION
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SECTION 07 13 26

SELF-ADHERING SHEET WATERPROOFING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Type A: HDPE sheet waterproofing system for horizontal (blindside) under-slab
applications and vertical (blindside) foundation wall applications. .

1.2 RELATED REQUIREMENTS

A. Section 03 15 19 "Under-Slab Sheet Vapor Barrier" for membrane to which
waterproofing shall be sealed watertight.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference:  Conduct conference at Project site.
1. 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.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:  Include manufacturer's written instructions for evaluating,

preparing, and treating substrate, technical data, and tested physical and
performance properties of waterproofing.

2. Shop Drawings:  Show locations and extent of waterproofing.  Include details
for substrate joints and cracks, sheet flashings, penetrations, inside and
outside corners, tie-ins with adjoining waterproofing, and other termination
conditions.

B. Informational Submittals:
1. Installer Certificates:  Signed by manufacturers certifying that installers

comply with requirements.
2. Product Test Reports:  From a qualified independent testing agency indicating

and interpreting test results of waterproofing for compliance with
requirements, based on comprehensive testing of current waterproofing
formulations.
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3. Sample Warranty:  Copy of special waterproofing manufacturer's and
Installer's warranty stating obligations, remedies, limitations, and exclusions
before starting waterproofing.

C. Closeout Submittals:
1. Executed copy of Special Manufacturer’s Warranty.
2. Executed copy of Special Installer’s Warranty.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A firm that is approved or licensed by waterproofing
manufacturer for installation of waterproofing required for this Project.

1.6 DELIVERY, STORAGE, AND HANDLING

A. General: Deliver materials in manufacturer’s original packaging with label indicating
pertinent information identifying the item. Store materials in accordance with
manufacturer’s instructions in a protected dry location off ground.  Do not open
packaging nor remove labels until time of installation.

B. Deliver liquid materials to Project site in original packages with seals unbroken,
labeled with manufacturer's name, product brand name and type, date of
manufacture, and directions for storing and mixing with other components.

C. Store liquid materials in their original undamaged packages in a clean, dry,
protected location and within temperature range required by waterproofing
manufacturer.

D. Remove and replace liquid materials that cannot be applied within their stated shelf
life.

E. Store rolls according to manufacturer's written instructions.

F. Protect stored materials from direct sunlight.

1.7 FIELD CONDITIONS

A. 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.

B. Maintain adequate ventilation during preparation and application of waterproofing
materials.

1.8 WARRANTY

A. Special Manufacturer's Warranty:  Written warranty, signed by waterproofing
manufacturer agreeing to replace waterproofing material that does not comply with
requirements or that does not remain watertight during specified warranty period.
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1. Warranty does not include failure of waterproofing due to failure of substrate
prepared and treated according to requirements or formation of new joints
and cracks in substrate exceeding 1/16 inch (1.6 mm) in width.

2. Warranty Period:  Ten years after date of Substantial Completion.

B. Special Installer's Warranty:  Written waterproofing Installer's warranty, signed by
Installer, covering Work of this Section, for warranty period of two years.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations:  Obtain waterproofing materials and molded-sheet drainage
panels through one source from a single manufacturer.
1. Obtain bituminous sheet waterproofing and HDPE sheet waterproofing, and all

related accessory materials for each system, through one source from a
single manufacturer, to ensure compatibility of systems and continuity of
manufacturer’s waterproofing warranty.

2.2 PERFORMANCE REQUIREMENTS

A. Waterproofing System:  Provide waterproofing products that prevent the passage of
water, are compatible with adjacent waterproofing systems with which they
interface, and which have been produced and are installed to establish and
maintain continuous watertight seals.

2.3 TYPE A - HDPE SHEET WATERPROOFING

A. HDPE Sheet for Horizontal and Vertical Applications: Composite sheet membrane
comprising 0.046 in (1.2 mm) of high density polyethylene film, and layers of
specially formulated synthetic adhesive layers. The membrane shall form an
integral and permanent bond to poured concrete to prevent water migration at the
interface of the membrane and structural concrete.

B. Physical Properties:  As follows, measured per standard test methods referenced:
1. Resistance to Hydrostatic Head:  231 ft (70 m);  ASTM D 5385 modified.
2. Tensile Strength, Film:  4000 psi (27.6 MPa) minimum; ASTM D 412.
3. Elongation: 450%; ASTM D 412, modified.
4. Low-Temperature Flexibility: Pass at minus 20 deg F (minus 29 deg C);

ASTM D 1970.
5. Peel Adhesion to Concrete: 10 lbs/in. (1750 N/m); ASTM D 903, modified.
6. Puncture Resistance: 225 lb. (1000 N); ASTM E 154.
7. Vapor Permeance:  0.01 perms (0.6 ng/Pa x s x sq. m); ASTM E 96, Water

Method.

C. Manufacturers:
1. Carlisle
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2. GCP Applied Technologies
3. Soprema
4. TREMCO
5. WR Meadows

D. Basis of Design Product:  HDPE Sheet Waterproofing:
1. “PREPRUFE 300R Plus,” as manufactured by GCP Applied Technologies Inc.

(formerly Grace Construction Products).

E. Auxiliary Materials:  Furnish auxiliary materials recommended by waterproofing
manufacturer for intended use and compatible with HDPE sheet waterproofing.
1. Adhesive Tape:  Adhesive tapes recommended by waterproofing

manufacturer.
a. Detail Tape:  Two-sided, pressure-sensitive, self-adhering reinforced

tape, 4-1/2 inches (114 mm) wide, with a tack-free protective adhesive
coating on one side and release film on self-adhering side.

2. Metal Termination Bars:  Aluminum bars, approximately 1 by 1/8 inch (25 by
3 mm) thick, predrilled at 9-inch (225-mm) centers.

2.4 MOLDED-SHEET DRAINAGE PANELS

A. 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 (0.21-mm)
sieve laminated to one side with 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 per ft. (112 to 188 L/min. per m).

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance
with requirements and other conditions affecting performance.

B. HDPE Sheet Waterproofing:  Verify that compacted subgrade is dry, smooth, and
sound; and has been inspected and approved by Owner’s Testing Laboratory.

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

3.2 SURFACE PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written
instructions.  Provide clean, dust-free, and dry substrates for waterproofing
application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and
overspray affecting other construction.
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C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and
other penetrating contaminants or film-forming coatings.

D. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt
from joints and cracks according to ASTM D 4258.

E. Corners:  Prepare, prime, and treat inside and outside corners according to
ASTM D 6135.
1. Install membrane strips centered over vertical inside corners.  Install 3/4-

inch(19-mm) fillets of liquid membrane on horizontal inside corners and as
follows:
a. At footing-to-wall intersections, extend liquid membrane each direction

from corner or install membrane strip centered over corner.

F. Prepare, treat, and seal vertical and horizontal surfaces at terminations and
penetrations through waterproofing and at drains and protrusions according to
ASTM D 6135.

3.3 TYPE A – HDPE SHEET APPLICATION

A. Install HDPE sheets according to waterproofing manufacturer's written instructions.

B. Place and secure drainage panels over substrate.  Lap edges and ends of geotextile
to maintain continuity.

C. Vertical Applications:  Install sheet membrane with HDPE face against substrate.
 Accurately align sheets and maintain uniform 3-inch- (75-mm-) minimum lap
widths and end laps.  Overlap and seal seams and stagger and tape end laps to
ensure watertight installation.  Mechanically fasten to substrate.
1. Securely fasten top termination of membrane with continuous metal

termination bar anchored into substrate and cover with detailing tape.

D. Horizontal Applications:  Install sheet membrane with HDPE face against substrate.
 Accurately align sheets and maintain uniform 3-inch- (75-mm-) minimum lap
widths and end laps.  Overlap and seal seams.  Overlap, stagger, and seal end laps
with detail tape to ensure watertight installation.

E. Corners:  Seal lapped terminations and cut edges of sheet waterproofing at inside
and outside corners with detail tape.

F. Seal penetrations through sheet waterproofing to provide watertight seal with detail
tape patches or wraps and a liquid-membrane troweling.

G. Install sheet waterproofing and auxiliary materials to produce a continuous
watertight tie into adjacent waterproofing.

H. Repair tears, voids, and lapped seams in waterproofing not complying with
requirements.  Tape perimeter of damaged or nonconforming area extending 6
inches (150 mm) beyond repaired areas in all directions.  Apply a patch of sheet
membrane and firmly secure with detail tape.
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I. Correct deficiencies in or remove waterproofing that does not comply with
requirements, repair substrates, reapply waterproofing, and repair sheet flashings.

3.4 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels according to manufacturer's written
instructions.  Use adhesives that do not penetrate waterproofing.  Lap edges and
ends of geotextile to maintain continuity.  Protect installed molded-sheet drainage
panels during subsequent construction.
1. For vertical applications, install board insulation as a protection course after

installing drainage panels.

3.5 FIELD QUALITY CONTROL

A. Inspection:  Arrange for manufacturer's representative to perform two field
inspections, as follows:
1. Perform inspection at commencement of installation, to ensure work is being

performed in accordance with manufacturer’s instructions.
2. Inspect completed installation and provide written report that installation

complies with manufacturer's written instructions.

B. Remove and replace applications of sheet waterproofing where inspection indicates
that it does not comply with specified requirements.

C. Perform additional testing and inspecting, at Contractor's expense, to determine
compliance of replaced or additional work with specified requirements.

3.6 PROTECTION AND CLEANING

A. Do not permit foot traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction
period.

C. Protect sheet waterproofing from damage due to UV light, harmful weather
exposures, physical abuse, and other causes.  Provide temporary coverings where
insulation will be subject to abuse and cannot be concealed and protected by
permanent construction immediately after installation.

D. 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 07 54 19

POLYVINYL-CHLORIDE (PVC) ROOFING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Adhered polyvinyl chloride (PVC) roofing system.

B. Substrate board.

C. Roof insulation.

D. Cover board.

E. Walkways.

1.2 RELATED REQUIREMENTS

A. Section 01 23 00 "Alternates" for Alternate #4: Polyvinyl-Chloride Roofing.

B. Section 06 10 53 "Miscellaneous Carpentry" for wood nailers, curbs, and blocking.

C. Section 07 62 00 "Sheet Metal Flashing and Trim" for metal roof flashings and
counterflashings.

D. Section 07 71 00 "Roof Specialties" for premanufactured copings and roof edge
flashings.

E. Section 07 92 00 "Joint Sealants" for joint sealants, joint fillers, and joint
preparation.

1.3 DEFINITIONS

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary in NRCA's "The
NRCA Roofing Manual: Membrane Roof Systems" apply to work of this Section.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Roofing Conference: Conduct conference at Project site.
1. Meet with Owner, Architect, Construction Manager, Owner's insurer if

applicable, testing and inspecting agency representative, roofing Installer,
roofing system manufacturer's representative, deck Installer, air barrier
Installer, and installers whose work interfaces with or affects roofing,
including installers of roof accessories and roof-mounted equipment.

2. Review methods and procedures related to roofing installation, including
manufacturer's written instructions.
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3. Review and finalize construction schedule, and verify availability of materials,
Installer's personnel, equipment, and facilities needed to make progress and
avoid delays.

4. Examine deck substrate conditions and finishes for compliance with
requirements, including flatness and fastening.

5. Review structural loading limitations of roof deck during and after roofing.
6. Review base flashings, special roofing details, roof drainage, roof

penetrations, equipment curbs, and condition of other construction that
affects roofing system.

7. Review governing regulations and requirements for insurance and certificates
if applicable.

8. Review temporary protection requirements for roofing system during and
after installation.

9. Review roof observation and repair procedures after roofing installation.

1.5 SUBMITTALS

A. Action Submittals:
1. Product Data: For each type of product.

a. For insulation and roof system component fasteners, include copy of FM
Approvals' RoofNav listing.

2. LEED Submittals conforming to requirements listed in Section 01 81 13 -
Sustainable Design Requirements:
a. If published provide any of the following documentation: GreenScreen

v1.2 Benchmark, Health Product Declarations (HPD) or other
documentation as defined in “Sustainable Design Requirements.”
1) Failure to provide the above documentation will disqualify products

where this documentation is required for compliance to LEED,
reference “Sustainable Design Requirements.”

b. Construction and Demolition Waste Management. For all products
submit:
1) A letter stating the total weight and volume of waste diverted from

landfills. Provide details of how the waste was recovered, reused
or recycled.

c. Product Test Reports: For roof materials, documentation indicating that
roof materials comply with Solar Reflectance Index requirements.

3. Shop Drawings: Include roof plans, sections, details, and attachments to
other work, including the following:
a. Layout and thickness of insulation.
b. Base flashings and membrane terminations.
c. Flashing details at penetrations.
d. Tapered insulation thickness and slopes.
e. Roof plan showing orientation of steel roof deck and orientation of roof

membrane, fastening spacings, and patterns for mechanically fastened
roofing system.
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f. Insulation fastening patterns for corner, perimeter, and field-of-roof
locations.

g. Tie-in with air barrier.
4. Wind Uplift Resistance Submittal: For roofing system, indicating compliance

with wind uplift performance requirements.

B. Informational Submittals:
1. Qualification Data: For Installer, manufacturer, and testing agency.
2. Manufacturer Certificates:

a. Performance Requirement Certificate: Signed by roof membrane
manufacturer, certifying that roofing system complies with requirements
specified in "Performance Requirements" Article.
1) Submit evidence of compliance with performance requirements.

b. Special Warranty Certificate: Signed by roof membrane manufacturer,
certifying that all materials supplied under this Section are acceptable
for special warranty.

3. Product Test Reports: For roof membrane and insulation, tests performed by
independent qualified testing agency indicating compliance with specified
requirements.

4. Evaluation Reports: For components of roofing system, from ICC-ES.
5. Field Test Reports:

a. Concrete internal relative humidity test reports.
b. Fastener-pullout test results and manufacturer's revised requirements

for fastener patterns.
6. Field quality-control reports.
7. Sample Warranties: For manufacturer's special warranties.

C. Closeout Submittals:
1. Maintenance Data: For roofing system to include in maintenance manuals.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed  for roofing
system identical to that used for this Project.

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by
roofing system manufacturer to install manufacturer's product and that is eligible to
receive manufacturer's special warranty.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver roofing materials to Project site in original containers with seals unbroken
and labeled with manufacturer's name, product brand name and type, date of
manufacture, approval or listing agency markings, and directions for storing and
mixing with other components.
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B. Store liquid materials in their original undamaged containers in a clean, dry,
protected location and within the temperature range required by roofing system
manufacturer. Protect stored liquid material from direct sunlight.
1. Discard and legally dispose of liquid material that cannot be applied within its

stated shelf life.

C. Protect roof insulation materials from physical damage and from deterioration by
sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with
insulation manufacturer's written instructions for handling, storing, and protecting
during installation.

D. Handle and store roofing materials, and place equipment in a manner to avoid
permanent deflection of deck.

1.8 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted
weather conditions permit roofing system to be installed according to
manufacturer's written instructions and warranty requirements.

1.9 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing
system that fail in materials or workmanship within specified warranty period.
1. Special warranty includes roof membrane, base flashings, roof insulation,

fasteners, cover boards, substrate board, and other components of roofing
system.

2. Warranty Period: 20 years from date of Final Acceptance.

B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at
end of this Section, signed by Installer, covering the Work of this Section, including
all components of roofing system such as roof membrane, base flashing, roof
insulation, fasteners, cover boards, substrate boards, and walkway products for the
following warranty period:
1. Warranty Period: Two years from date of Final Acceptance.

PART 2 PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance: Installed roofing and base flashings shall withstand specified
uplift pressures, thermally induced movement, and exposure to weather without
failure due to defective manufacture, fabrication, installation, or other defects in
construction. Roof system and flashings shall remain watertight.
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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/D 4272M, or the "Resistance to
Foot Traffic Test" in FM Approvals 4470.

B. Material Compatibility: Roofing materials shall be compatible with one another and
adjacent materials under conditions of service and application required, as
demonstrated by roof membrane manufacturer based on testing and field
experience.

C. Wind Uplift Resistance: Design roofing system to resist the following wind uplift
pressures when tested according to FM Approvals 4470, UL 580, or UL 1897 with a
safety factor of two:
1. Zone 1 (Roof Area Field):  As indicated on Drawings.
2. Zone 2 (Roof Area Perimeter):  As indicated on Drawings.
3. Zone 3 (Roof Area Corners):  As indicated on Drawings.

D. Solar Reflectance Index (SRI): Three-year-aged SRI not less than 64 or initial SRI
not less than 82 when calculated according to ASTM E 1980, based on testing
identical products by a qualified testing agency.

E. ENERGY STAR Listing: Roofing system shall be listed on the DOE's ENERGY STAR
"Roof Products Qualified Product List" for low -slope roof products.

F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and
roof slopes indicated; testing by a qualified testing agency. Identify products with
appropriate markings of applicable testing agency.

2.2 POLYVINYL CHLORIDE (PVC) ROOFING

A. PVC Sheet: ASTM D 4434/D 4434M, Type II, glass-fiber reinforced, smooth backed.
1. Manufacturers:

a. Carlisle Construction Materials.
b. Sika.
c. Siplast.
d. Soprema.

2. Thickness: 60 mils (2.0 mm).
3. Exposed Face Color: White.

B. Basis of Design Product: Sika Sarnafil G 410-60 SA Energy Smart.

2.3 AUXILIARY ROOFING MATERIALS

A. General: Auxiliary materials recommended by roofing system manufacturer for
intended use and compatible with other roofing components.
1. Adhesives and Sealants: Comply with VOC limits of authorities having

jurisdiction.
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a. Plastic Foam Adhesives: 50 g/L.
b. Gypsum Board and Panel Adhesives: 50 g/L.
c. Multipurpose Construction Adhesives: 70 g/L.
d. Fiberglass Adhesives: 80 g/L.
e. Contact Adhesives: 80 g/L.
f. PVC Welding Compounds: 510 g/L.
g. Other Adhesives: 250 g/L.
h. Single-Ply Roof Membrane Sealants: 450 g/L.
i. Nonmembrane Roof Sealants: 300 g/L.
j. Sealant Primers for Nonporous Substrates: 250 g/L.
k. Sealant Primers for Porous Substrates: 775 g/L.

B. Sheet Flashing: Manufacturer's standard sheet flashing of same material, type,
reinforcement, thickness, and color as PVC sheet.
1. Coordinate with Section 07 62 00 "Sheet Metal Flashing and Trim."

C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer.

D. Roof Vents: As recommended by roof membrane manufacturer.
1. Size: Not less than 4-inch (100-mm) diameter.

E. Water-Based, Fabric-Backed Membrane Adhesive: Roofing system manufacturer's
standard water-based, cold-applied adhesive formulated for compatibility and use
with fabric-backed membrane roofing.

F. Slip Sheet: Manufacturer's standard, of thickness required for application.

G. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or
aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.

H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying
with corrosion-resistance provisions in FM Approvals 4470, designed for fastening
roofing components to substrate, and acceptable to roofing system manufacturer.

I. Miscellaneous Accessories: Provide preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants,
termination reglets, prefabricated PVC scupper, backer rod for site fabricated
expansion joints, clean washed decorative river stone, and other accessories.

2.4 SUBSTRATE BOARDS

A. Substrate Board: Provide the following:
1. ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, Type

X, 5/8 inch (16 mm) thick.
a. Products:

1) Georgia-Pacific Corporation; Dens Deck.
2. ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum

substrate, 5/8 inch (16 mm) thick.
a. Products:

1) USG Corporation; Securock Gypsum-Fiber Roof Board.
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B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying
with corrosion-resistance provisions in FM Approvals 4470, designed for fastening
substrate board to roof deck.

2.5 ROOF INSULATION

A. General: Preformed roof insulation boards manufactured or approved by PVC roof
membrane manufacturer. Where total insulation thickness exceeds 2-inches,
insulation must be applied in 2-layers minimum with joints staggered at each layer.

B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or
glass-fiber mat facer on both major surfaces.
1. Manufacturers:

a. Atlas Roofing Corporation.
b. Holcim Elevate.
c. Hunter Panels.
d. Johns Manville; a Berkshire Hathaway company.

2. Compressive Strength: 20 psi (138 kPa).
3. Size:  48 by 96 inches (1219 by 2438 mm).
4. Thickness:

a. Base Layer:  1 1/2 inches (38 mm) minimum.
b. Upper Layer: As required, to achieve scheduled R-Value.

C. Tapered Insulation: Provide factory-tapered insulation boards.
1. Material:  Match roof insulation.
2. Minimum Thickness: 1/4 inch (6.35 mm).
3. Slope:

a. Roof Field:  1/4 inch per foot (1:48) unless otherwise indicated on
Drawings.

b. Saddles and Crickets:  1/2 inch per foot (1:24) unless otherwise
indicated on Drawings.

2.6 INSULATION ACCESSORIES

A. General: Roof insulation accessories recommended by insulation manufacturer for
intended use and compatibility with other roofing system components.

B. Fasteners: Factory-coated steel fasteners with metal or plastic plates complying
with corrosion-resistance provisions in FM Approvals 4470, designed for fastening
substrate boards, roof insulation, and cover boards to substrate, and acceptable to
roofing system manufacturer.

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated
to attach roof insulation to substrate or to another insulation layer as follows:
1. Full-spread, spray-applied, low-rise, two-component urethane adhesive.
2. Adhesives and sealants shall comply with the following limits for VOC content:

a. Plastic Foam Adhesives: 50 g/L.
b. Gypsum Board and Panel Adhesives: 50 g/L.
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c. Multipurpose Construction Adhesives: 70 g/L.
d. Fiberglass Adhesives: 80 g/L.
e. Contact Adhesives: 80 g/L.
f. PVC Welding Compounds: 510 g/L.
g. Other Adhesives: 250 g/L.
h. Single-Ply Roof Membrane Sealants: 450 g/L.
i. Nonmembrane Roof Sealants: 300 g/L.
j. Sealant Primers for Nonporous Substrates: 250 g/L.
k. Sealant Primers for Porous Substrates: 775 g/L.

3. Adhesives and sealants shall comply with the testing and product
requirements of the California Department of Public Health's "Standard
Method for the Testing and Evaluation of Volatile Organic Chemical Emissions
from Indoor Sources Using Environmental Chambers."

D. Cover Board:
1. ASTM C 1289 Type II, Class 4, Grade 1, 1/2-inch- (13-mm-) thick

polyisocyanurate, with a minimum compressive strength of 80 psi (551 kPa).
a. Products:

1) Firestone Building Products; Isogard HD Cover Board.
2. ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2

inch (13 mm) thick, factory primed.
a. Products:

1) Georgia-Pacific Corporation; Dens Deck Prime.

2.7 WALKWAYS

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-
textured walkway pads or rolls , approximately 3/16 inch (5 mm) thick and
acceptable to roofing system manufacturer.
1. Size: Approximately 36 by 60 inches (914 by 1524 mm).
2. Color: Contrasting with roof membrane.

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 roof openings and penetrations are in place, curbs are set and

braced, and 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.

3. Verify that surface plane flatness and fastening of steel roof deck complies
with requirements in Section 05 31 00 - Steel Decking.
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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, and that
minimum concrete internal relative humidity is not more than 75 percent, or
as recommended by roofing system manufacturer, when tested according to
ASTM F 2170.
a. Test Frequency: One test probe per each 1000 sq. ft. (93 sq. m), or

portion thereof, of roof deck, with not less than three tests probes.
b. Submit test reports within 24 hours after performing tests.

6. Verify that concrete-curing compounds that will impair adhesion of roofing
components to roof deck have been removed.

7. Verify that joints in precast concrete roof decks have been grouted flush with
top of concrete.

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

3.2 PREPARATION

A. Clean substrate of dust, debris, moisture, and other substances detrimental to
roofing system installation according to roofing system manufacturer's written
instructions. Remove sharp projections.

B. Prevent materials from entering and clogging roof drains and conductors and from
spilling or migrating onto surfaces of other construction. Remove roof-drain plugs
when no work is taking place or when rain is forecast.

3.3 ROOFING INSTALLATION, GENERAL

A. Install roofing system according to roofing system manufacturer's written
instructions.

B. Complete terminations and base flashings and provide temporary seals to prevent
water from entering completed sections of roofing system at end of workday or
when rain is forecast. Remove and discard temporary seals before beginning work
on adjoining roofing.

C. Coordinate installation and transition of roofing system component serving as an air
barrier with air barrier specified under 07 27 26 - Fluid-Applied Membrane Air
Barriers.

3.4 SUBSTRATE BOARD INSTALLATION

A. Install substrate board with long joints in continuous straight lines, with end joints
staggered not less than 24 inches (610 mm) in adjacent rows.
1. At steel roof decks, install substrate board at right angle to flutes of deck.

a. Locate end joints over crests of steel roof deck.
2. Tightly butt substrate boards together.
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3. Cut substrate board to fit tight around penetrations and projections, and to fit
tight to intersecting sloping roof decks.

4. Fasten substrate board to top flanges of steel deck to resist uplift pressure at
corners, perimeter, and field of roof according to roofing system
manufacturers' written instructions. Ensure screws are not long enough to
reach the bottom flute.

5. Loosely lay substrate board over roof deck.

3.5 INSULATION INSTALLATION

A. Coordinate installing roofing system components so insulation is not exposed to
precipitation or left exposed at end of workday.

B. Comply with roofing system and insulation manufacturer's written instructions for
installing roof insulation.

C. Installation Over Metal Decking:
1. Install base layer of insulation with end joints staggered not less than 12

inches (305 mm) in adjacent rows and with long joints continuous at right
angle to flutes of decking.
a. Trim insulation neatly to fit around penetrations and projections, and to

fit tight to intersecting sloping roof decks.
b. Make joints between adjacent insulation boards not more than 1/4 inch

(6 mm) in width.
c. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
d. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.
e. Mechanically attach base layer of insulation and substrate board using

mechanical fasteners specifically designed and sized for fastening
specified board-type roof insulation to metal decks. Ensure screws are
long enough to provide 3/4 inch penetration through the top flute, but
not long enough to reach the bottom flute.
1) Fasten insulation to resist specified uplift pressure at corners,

perimeter, and field of roof.
2. Install upper layers of insulation  and tapered insulation  with joints of each

layer offset not less than 12 inches (305 mm) from previous layer of
insulation in both directions.
a. Install with long joints continuous and with end joints staggered not less

than 12 inches (305 mm) in adjacent rows.
b. Trim insulation neatly to fit around penetrations and projections, and to

fit tight to intersecting sloping roof decks.
c. Make joints between adjacent insulation boards not more than 1/4 inch

(6 mm) in width.
d. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
e. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.

D. Installation Over Concrete Decks:
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1. Install base layer of insulation with end joints staggered not less than 12
inches (305 mm) in adjacent rows.
a. Trim insulation neatly to fit around penetrations and projections, and to

fit tight to intersecting sloping roof decks.
b. Make joints between adjacent insulation boards not more than 1/4 inch

(6 mm) in width.
c. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
d. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.
e. Adhere base layer of insulation to concrete roof deck according to FM

Approvals' RoofNav assembly requirements and FM Global Property Loss
Prevention Data Sheet 1-29 for specified Windstorm Resistance
Classification, as follows:
1) Set insulation in a uniform coverage of full-spread insulation

adhesive, firmly pressing and maintaining insulation in place.
2. Install upper layers of insulation  and tapered insulation  with joints of each

layer offset not less than 12 inches (305 mm) from previous layer of
insulation in both directions.
a. Install with long joints continuous and with end joints staggered not less

than 12 inches (305 mm) in adjacent rows.
b. Trim insulation neatly to fit around penetrations and projections, and to

fit tight to intersecting sloping roof decks.
c. Make joints between adjacent insulation boards not more than 1/4 inch

(6 mm) in width.
d. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
e. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.
f. Adhere each layer of insulation to substrate using adhesive according to

FM Approvals' RoofNav assembly requirements and FM Global Property
Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance
Classification, as follows:
1) Set each layer of insulation in a uniform coverage of full-spread

insulation adhesive, firmly pressing and maintaining insulation in
place.

3.6 INSTALLATION OF COVER BOARDS

A. Install cover boards over insulation with long joints in continuous straight lines with
end joints staggered between rows. Offset joints of insulation below a minimum of
6 inches (150 mm) in each direction.
1. Trim cover board neatly to fit around penetrations and projections, and to fit

tight to intersecting sloping roof decks.
2. At internal roof drains, conform to slope of drain sump.
3. Trim cover board so that water flow is unrestricted.
4. Cut and fit cover board tight to nailers, projections, and penetrations.
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5. Adhere cover board to substrate using adhesive according to FM Approvals'
RoofNav assembly requirements and FM Global Property Loss Prevention Data
Sheet 1-29 for specified Windstorm Resistance Classification, as follows:
a. Set cover board in a uniform coverage of full-spread insulation

adhesive, firmly pressing and maintaining insulation in place.

3.7 ADHERED ROOFING INSTALLATION

A. Adhere roof membrane over area to receive roofing according to roofing system
manufacturer's written instructions.

B. Unroll roof membrane and allow to relax before installing.

C. Accurately align roof membrane, and maintain uniform side and end laps of
minimum dimensions required by manufacturer. Stagger end laps 36 inches
minimum.

D. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate
required by manufacturer, and allow to partially dry before installing roof
membrane. Do not apply to splice area of roof membrane.

E. In addition to adhering, mechanically fasten roof membrane securely at
terminations, penetrations, and perimeter of roofing through solid wood blocking.

F. Apply roof membrane with side laps shingled with slope of roof deck.

G. Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end
laps of roof membrane and sheet flashings, to ensure a watertight seam
installation.
1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to

seal cut edges of roof membrane and sheet flashings.
2. Verify field strength of seams a minimum of twice daily, and repair seam

sample areas.
3. Repair tears, voids, and lapped seams in roof membrane that do not comply

with requirements.

H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roof
membrane in place with clamping ring.

3.8 BASE FLASHING INSTALLATION

A. Install sheet flashings and preformed flashing accessories and adhere to substrates
according to roofing system manufacturer's written instructions.

B. 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.

C. Flash penetrations and field-formed inside and outside corners with cured or
uncured sheet flashing.
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D. 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.

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate
through termination bars.

3.9 WALKWAY INSTALLATION

A. Flexible Walkways:
1. Install flexible walkways at the following locations:

a. Perimeter of each rooftop unit.
b. Between each rooftop unit location, creating a continuous path

connecting rooftop unit locations.
c. Between each roof hatch and each rooftop unit location or path

connecting rooftop unit locations.
d. Locations indicated on Drawings.
e. As required by roof membrane manufacturer's warranty requirements.

2. Provide 6-inch (76-mm) clearance between adjoining pads.
3. Heat weld to substrate or adhere walkway products to substrate with

compatible adhesive according to roofing system manufacturer's written
instructions.

3.10 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and
to inspect substrate conditions, surface preparation, roof membrane application,
sheet flashings, protection, and drainage components, and to furnish reports to
Architect.

B. Owner will engage a qualified testing agency to perform the following tests:
1. Infrared Thermography: Testing agency shall survey entire roof area using

infrared color thermography according to ASTM C 1153.
a. Perform tests before overlying construction is placed.
b. After infrared scan, locate specific areas of leaks by electrical

capacitance/impedance testing or nuclear hydrogen detection tests.
c. After testing, repair leaks, repeat tests, and make further repairs until

roofing and flashing installations are watertight.
1) Cost of retesting is Contractor's responsibility.

d. Testing agency shall prepare survey report of initial scan indicating
locations of entrapped moisture, if any.

2. Electrical Capacitance/Impedance Testing: Testing agency shall survey entire
roof area for entrapped water within roof assembly according to ASTM D
7954/D 7954M.
a. Perform tests before overlying construction is placed.
b. After testing, repair leaks, repeat tests, and make further repairs until

roofing and flashing installations are watertight.
1) Cost of retesting is Contractor's responsibility.
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c. Testing agency shall prepare survey report indicating locations of
entrapped moisture, if any.

3. Nuclear Hydrogen Detection Testing: Testing agency shall survey entire roof
area for entrapped water within roof assembly according to SPRI/RCI NT-1.
a. Perform tests before overlying construction is placed.
b. After testing, repair leaks, repeat tests, and make further repairs until

roofing and flashing installations are watertight.
1) Cost of retesting is Contractor's responsibility.

c. Testing agency shall prepare survey report indicating locations of
entrapped moisture, if any.

C. Final Roof Inspection: Arrange for roofing system manufacturer's technical
personnel to inspect roofing installation on completion, in presence of Architect,
and to prepare inspection report.

D. Repair or remove and replace components of roofing system where inspections
indicate that they do not comply with specified requirements.

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

3.11 PROTECTING AND CLEANING

A. Protect roofing system from damage and wear during remainder of construction
period. When remaining construction does not affect or endanger roofing, inspect
roofing system 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 roofing system that does not comply with
requirements, repair substrates, and repair or reinstall roofing system to a
condition free of damage and deterioration at time of Final Acceptance and
according to warranty requirements.

C. Clean overspray and spillage from adjacent construction using cleaning agents and
procedures recommended by manufacturer of affected construction.

3.12 ROOFING INSTALLER'S WARRANTY

A. WHEREAS of , herein called the "Roofing Installer," has performed roofing and
associated work ("work") on the following project:
1. Owner: _______.
2. Address: _______.
3. Building Name/Type: _______.
4. Address: _______.
5. Area of Work: _______.
6. Acceptance Date: _______.
7. Warranty Period: _______.
8. Expiration Date: _______.
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B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or
indirectly as a subcontractor) to warrant said work against leaks and faulty or
defective materials and workmanship for designated Warranty Period,

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and
conditions herein set forth, that during Warranty Period Roofing Installer will, at
Roofing Installer's own cost and expense, make or cause to be made such repairs
to or replacements of said work as are necessary to correct faulty and defective
work and as are necessary to maintain said work in a watertight condition.

D. This Warranty is made subject to the following terms and conditions:
1. Specifically excluded from this Warranty are damages to work and other parts

of the building, and to building contents, caused by:
a. lightning;
b. Peak gust wind speed exceeding 72 mph (32.2 m/sec);
c. fire;
d. failure of roofing system substrate, including cracking, settlement,

excessive deflection, deterioration, and decomposition;
e. faulty construction of parapet walls, copings, chimneys, skylights, vents,

equipment supports, and other edge conditions and penetrations of the
work;

f. vapor condensation on bottom of roofing; and
g. activity on roofing by others, including construction contractors,

maintenance personnel, other persons, and animals, whether authorized
or unauthorized by Owner.

2. When work has been damaged by any of foregoing causes, Warranty shall be
null and void until such damage has been repaired by Roofing Installer and
until cost and expense thereof have been paid by Owner or by another
responsible party so designated.

3. Roofing Installer is responsible for damage to work covered by this Warranty
but is not liable for consequential damages to building or building contents
resulting from leaks or faults or defects of work.

4. During Warranty Period, if Owner allows alteration of work by anyone other
than Roofing Installer, including cutting, patching, and maintenance in
connection with penetrations, attachment of other work, and positioning of
anything on roof, this Warranty shall become null and void on date of said
alterations, but only to the extent said alterations affect work covered by this
Warranty. If Owner engages Roofing Installer to perform said alterations,
Warranty shall not become null and void unless Roofing Installer, before
starting said work, shall have notified Owner in writing, showing reasonable
cause for claim, that said alterations would likely damage or deteriorate work,
thereby reasonably justifying a limitation or termination of this Warranty.
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5. During Warranty Period, if original use of roof is changed and it becomes used
for, but was not originally specified for, a promenade, work deck, spray-
cooled surface, flooded basin, or other use or service more severe than
originally specified, this Warranty shall become null and void on date of said
change, but only to the extent said change affects work covered by this
Warranty.

6. Owner shall promptly notify Roofing Installer of observed, known, or
suspected leaks, defects, or deterioration and shall afford reasonable
opportunity for Roofing Installer to inspect work and to examine evidence of
such leaks, defects, or deterioration.

7. This Warranty is recognized to be the only warranty of Roofing Installer on
said work and shall not operate to restrict or cut off Owner from other
remedies and resources lawfully available to Owner in cases of roofing failure.
Specifically, this Warranty shall not operate to relieve Roofing Installer of
responsibility for performance of original work according to requirements of
the Contract Documents, regardless of whether Contract was a contract
directly with Owner or a subcontract with Owner's General Contractor.

E. IN WITNESS THEREOF, this instrument has been duly executed this ___________
day of ___________________, ________________.
1. Authorized Signature: _______________________________________.
2. Name: ______________________________________.
3. Title: _______________________________________.

END OF SECTION
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SECTION 07 54 23

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Adhered thermoplastic polyolefin (TPO) roofing system.

B. Self-adhering, thermoplastic polyolefin (TPO) roofing system.

C. Substrate board.

D. Roof insulation.

E. Cover board.

F. Walkways.

1.2 RELATED REQUIREMENTS

A. Section 01 23 00 "Alternates" for Alternate #4: Polyvinyl-Chloride Roofing.

B. Section 06 10 53 "Miscellaneous Carpentry" for wood nailers, curbs, and blocking.

C. Section 07 62 00 "Sheet Metal Flashing and Trim" for metal roof flashings and
counterflashings.

D. Section 07 71 00 "Roof Specialties" for premanufactured copings and roof edge
flashings.

E. Section 07 92 00 "Joint Sealants" for joint sealants, joint fillers, and joint
preparation.

1.3 DEFINITIONS

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary in NRCA's "The
NRCA Roofing Manual: Membrane Roof Systems" apply to Work of this Section.

1.4 PREINSTALLATION MEETINGS

A. Preliminary Roofing Conference: Before starting roof deck construction, conduct
conference at Project site.
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1. Meet with Owner, Architect, Construction Manager, Owner's insurer if
applicable, testing and inspecting agency representative, roofing Installer,
roofing system manufacturer's representative, deck Installer, air barrier
Installer, and installers whose work interfaces with or affects roofing,
including installers of roof accessories and roof-mounted equipment.

2. Review methods and procedures related to roofing installation, including
manufacturer's written instructions.

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

4. Review deck substrate requirements for conditions and finishes, including
flatness and fastening.

5. Review structural loading limitations of roof deck during and after roofing.
6. Review base flashings, special roofing details, roof drainage, roof

penetrations, equipment curbs, and condition of other construction that
affects roofing system.

7. Review governing regulations and requirements for insurance and certificates
if applicable.

8. Review temporary protection requirements for roofing system during and
after installation.

9. Review roof observation and repair procedures after roofing installation.

B. Preinstallation Roofing Conference: Conduct conference at Project site.
1. Meet with Owner, Architect, Construction Manager, Owner's insurer if

applicable, testing and inspecting agency representative, roofing Installer,
roofing system manufacturer's representative, deck Installer, air barrier
Installer, and installers whose work interfaces with or affects roofing,
including installers of roof accessories and roof-mounted equipment.

2. Review methods and procedures related to roofing installation, including
manufacturer's written instructions.

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

4. Examine deck substrate conditions and finishes for compliance with
requirements, including flatness and fastening.

5. Review structural loading limitations of roof deck during and after roofing.
6. Review base flashings, special roofing details, roof drainage, roof

penetrations, equipment curbs, and condition of other construction that
affects roofing system.

7. Review governing regulations and requirements for insurance and certificates
if applicable.

8. Review temporary protection requirements for roofing system during and
after installation.

9. Review roof observation and repair procedures after roofing installation.
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1.5 SUBMITTALS

A. Action Submittals:
1. Product Data: For each type of product.

a. For insulation and roof system component fasteners, include copy of FM
Approvals' RoofNav listing.

2. LEED Submittals conforming to requirements listed in Section 01 81 13 -
Sustainable Design Requirements:
a. If published provide any of the following documentation: GreenScreen

v1.2 Benchmark, Health Product Declarations (HPD) or other
documentation as defined in “Sustainable Design Requirements.”
1) Failure to provide the above documentation will disqualify products

where this documentation is required for compliance to LEED,
reference “Sustainable Design Requirements.”

b. Construction and Demolition Waste Management. For all products
submit:
1) A letter stating the total weight and volume of waste diverted from

landfills. Provide details of how the waste was recovered, reused
or recycled.

c. Product Test Reports: For roof materials, documentation indicating that
roof materials comply with Solar Reflectance Index requirements.

3. Shop Drawings: Include roof plans, sections, details, and attachments to
other work, details must be project specific, not manufacturer’s standard
package details. Details shall be at scale of not less than 1-1/2 inches per 12
inches (1:10) and include the following:
a. Layout and thickness of insulation.
b. Base flashings and membrane termination details.
c. Flashing details at penetrations.
d. Tapered insulation layout, thickness, and slopes.
e. Roof plan showing orientation of steel roof deck and orientation of roof

membrane, fastening spacings, and patterns for mechanically fastened
roofing system.

f. Insulation fastening patterns for corner, perimeter, and field-of-roof
locations.

g. Tie-in with adjoining air barrier.
4. Wind Uplift Resistance Submittal: For roofing system, indicating compliance

with wind uplift performance requirements.

B. Informational Submittals:
1. Qualification Data: For Installer, manufacturer, and testing agency.
2. Manufacturer Certificates:

a. Performance Requirement Certificate: Signed by roof membrane
manufacturer, certifying that roofing system complies with requirements
specified in "Performance Requirements" Article.
1) Submit evidence of compliance with performance requirements.
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b. Special Warranty Certificate: Signed by roof membrane manufacturer,
certifying that all materials supplied under this Section are acceptable
for special warranty.

3. Product Test Reports: For roof membrane and insulation, for tests performed
by a qualified testing agency, indicating compliance with specified
requirements.

4. Evaluation Reports: For components of roofing system, from ICC-ES.
5. Field Test Reports:

a. Concrete internal relative humidity test reports.
b. Fastener-pullout test results and manufacturer's revised requirements

for fastener patterns.
6. Field quality-control reports.
7. Sample Warranties: For manufacturer's special warranties.

C. Closeout Submittals:
1. Maintenance Data: For roofing system to include in maintenance manuals.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed for roofing
system identical to that used for this Project.

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by
roofing system manufacturer to install manufacturer's product and that is eligible to
receive manufacturer's special warranty.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver roofing materials to Project site in original containers with seals unbroken
and labeled with manufacturer's name, product brand name and type, date of
manufacture, approval or listing agency markings, and directions for storing and
mixing with other components.

B. Store liquid materials in their original undamaged containers in a clean, dry,
protected location and within the temperature range required by roofing system
manufacturer. Protect stored liquid material from direct sunlight.
1. Discard and legally dispose of liquid material that cannot be applied within its

stated shelf life.

C. Protect roof insulation materials from physical damage and from deterioration by
sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with
insulation manufacturer's written instructions for handling, storing, and protecting
during installation.

D. Handle and store roofing materials, and place equipment in a manner to avoid
permanent deflection of deck.
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1.8 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted
weather conditions permit roofing system to be installed according to
manufacturer's written instructions and warranty requirements.

1.9 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing
system that fail in materials or workmanship within specified warranty period.
1. Special warranty includes roof membrane, base flashings, roof insulation,

fasteners, cover boards, substrate board, and other components of roofing
system.

2. Warranty Period: 20 years from date of Final Acceptance.

B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at
end of this Section, signed by Installer, covering the Work of this Section, including
all components of roofing system such as roof membrane, base flashing, roof
insulation, fasteners, cover boards, substrate boards, and walkway products for the
following warranty period:
1. Warranty Period: Two years from date of Final Acceptance.

PART 2  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance: Installed roofing system and flashings shall withstand
specified uplift pressures, thermally induced movement, and exposure to weather
without failure due to defective manufacture, 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. Material Compatibility: Roofing materials shall be compatible with one another and
adjacent materials under conditions of service and application required, as
demonstrated by roof membrane manufacturer based on testing and field
experience.

C. Wind Uplift Resistance: Design roofing system to resist the following wind uplift
pressures when tested according to FM Approvals 4470, UL 580, or UL 1897 with a
safety factor of two:
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1. Zone 1 (Roof Area Field):  As indicated on Drawings.
2. Zone 2 (Roof Area Perimeter):  As indicated on Drawings.
3. Zone 3 (Roof Area Corners):  As indicated on Drawings.

D. Solar Reflectance Index (SRI): Three-year-aged SRI not less than 64 or initial SRI
not less than 82 when calculated according to ASTM E 1980, based on testing
identical products by a qualified testing agency.

E. ENERGY STAR Listing: Roofing system shall be listed on the DOE's ENERGY STAR
"Roof Products Qualified Product List" for low -slope roof products.

F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and
roof slopes indicated; testing by a qualified testing agency. Identify products with
appropriate markings of applicable testing agency.

2.2 THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

A. TPO Sheet: ASTM D 6878/D 6878M, internally fabric- or scrim-reinforced, self-
adhering TPO sheet.
1. Manufacturers:

a. Carlisle SynTec Incorporated.
b. Holcim Elevate.
c. GAF Materials Corporation.
d. Johns Manville.

2. Basis of Design Product:  GAF EverGuard 60 mil.
3. Source Limitations: Obtain components for roofing system from roof

membrane manufacturer or manufacturers approved by roof membrane
manufacturer.

4. Thickness: 60 mils (1.5 mm), nominal.
5. Exposed Face Color: Gray.

B. Thermal Envelope: Design, fabricate and install insulated membrane roofing system
with continuous insulation to provide a thermal envelope.
1. Provide thickness of insulation required to achieve a minimum effective

thermal R-value of 28; U value of 0.0357.
2. Average R-Value calculations are not acceptable.

2.3 AUXILIARY ROOFING MATERIALS

A. General: Auxiliary materials recommended by roofing system manufacturer for
intended use and compatible with other roofing components.
1. Adhesives and sealants shall comply with the following limits for VOC content

or authorities having jurisdiction, whichever is more restrictive:
a. Plastic Foam Adhesives: 50 g/L.
b. Gypsum Board and Panel Adhesives: 50 g/L.
c. Multipurpose Construction Adhesives: 70 g/L.
d. Fiberglass Adhesives: 80 g/L.
e. Contact Adhesives: 80 g/L.
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f. PVC Welding Compounds: 510 g/L.
g. Other Adhesives: 250 g/L.
h. Single-Ply Roof Membrane Sealants: 450 g/L.
i. Nonmembrane Roof Sealants: 300 g/L.
j. Sealant Primers for Nonporous Substrates: 250 g/L.
k. Sealant Primers for Porous Substrates: 775 g/L.

2. Adhesives and sealants shall comply with the testing and product
requirements of the California Department of Public Health's "Standard
Method for the Testing and Evaluation of Volatile Organic Chemical Emissions
from Indoor Sources Using Environmental Chambers."

B. Sheet Flashing: Manufacturer's standard unreinforced TPO sheet flashing, 55 mils
(1.4 mm) thick, minimum, of same color as TPO sheet.

C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer.

D. Roof Vents: As recommended by roof membrane manufacturer.
1. Size: Not less than 4-inch (100-mm) diameter.

E. Bonding Adhesive: Manufacturer's standard.

F. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or
aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.

G. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying
with corrosion-resistance provisions in FM Approvals 4470, designed for fastening
roofing components to substrate, and acceptable to 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 reglets, prefabricated TPO scupper, backer rod for site
fabricated expansion joints, clean washed decorative river stone, and other
accessories.

2.4 SUBSTRATE BOARDS

A. Substrate Board:
1. ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, Type

X, 5/8 inch (16 mm) thick.
a. Products:

1) Georgia-Pacific Corporation; Dens Deck.
2. ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum

substrate, 5/8 inch (16 mm) thick.
a. Products:

1) USG Corporation; Securock Gypsum-Fiber Roof Board.

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying
with corrosion-resistance provisions in FM Approvals 4470, designed for fastening
substrate board to roof deck.
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2.5 ROOF INSULATION

A. General: Preformed roof insulation boards manufactured or approved by TPO roof
membrane manufacturer. Where total insulation thickness exceeds 2-inches,
insulation must be applied in 2-layers minimum with joints staggered at each layer.

B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or
glass-fiber mat facer on both major surfaces.
1. Manufacturers:

a. Atlas Roofing Corporation.
b. Holcim Elevate.
c. Hunter Panels.
d. Johns Manville; a Berkshire Hathaway company.

2. Compressive Strength: 20 psi (138 kPa).
3. Size:  48 by 96 inches (1219 by 2438 mm).
4. Thickness:

a. Base Layer:  1 1/2 inches (38 mm) minimum.
b. Upper Layer: As required, to achieve scheduled R-Value.

C. Tapered Insulation: Provide factory-tapered insulation boards.
1. Material:  Match roof insulation.
2. Minimum Thickness: 1/4 inch (6.35 mm).
3. Slope:

a. Roof Field:  1/4 inch per foot (1:48) unless otherwise indicated on
Drawings.

b. Saddles and Crickets:  1/2 inch per foot (1:24) unless otherwise
indicated on Drawings.

2.6 INSULATION ACCESSORIES

A. General: Roof insulation accessories recommended by insulation manufacturer for
intended use and compatibility with other roofing system components.

B. Fasteners: Factory-coated steel fasteners with metal or plastic plates complying
with corrosion-resistance provisions in FM Approvals 4470, designed for fastening
substrate boards, roof insulation, and cover boards to substrate, and acceptable to
roofing system manufacturer.

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated
to attach roof insulation to substrate or to another insulation layer as follows:
1. Full-spread, spray-applied, low-rise, two-component urethane adhesive.
2. Adhesives and sealants shall comply with the following limits for VOC content:

a. Plastic Foam Adhesives: 50 g/L.
b. Gypsum Board and Panel Adhesives: 50 g/L.
c. Multipurpose Construction Adhesives: 70 g/L.
d. Fiberglass Adhesives: 80 g/L.
e. Contact Adhesives: 80 g/L.
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f. PVC Welding Compounds: 510 g/L.
g. Other Adhesives: 250 g/L.
h. Single-Ply Roof Membrane Sealants: 450 g/L.
i. Nonmembrane Roof Sealants: 300 g/L.
j. Sealant Primers for Nonporous Substrates: 250 g/L.
k. Sealant Primers for Porous Substrates: 775 g/L.

3. Adhesives and sealants shall comply with the testing and product
requirements of the California Department of Public Health's "Standard
Method for the Testing and Evaluation of Volatile Organic Chemical Emissions
from Indoor Sources Using Environmental Chambers."

D. Cover Board:
1. ASTM C 1289 Type II, Class 4, Grade 1, 1/2-inch- (13-mm-) thick

polyisocyanurate, with a minimum compressive strength of 80 psi (551 kPa).
a. Products:

1) Firestone Building Products; Isogard HD Cover Board.
2. ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2

inch (13 mm) thick, factory primed.
a. Products:

1) Georgia-Pacific Corporation; Dens Deck Prime.

2.7 WALKWAYS

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-
textured walkway pads or rolls , approximately 3/16 inch (5 mm) thick and
acceptable to roofing system manufacturer.
1. Size: Approximately 36 by 60 inches (914 by 1524 mm).
2. Color: Contrasting with roof membrane.

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 roof openings and penetrations are in place, curbs are set and

braced, and 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.

3. Verify that surface plane flatness and fastening of steel roof deck complies
with requirements in Section 05 31 00 - Steel Decking.

4. Verify that minimum concrete drying period recommended by roofing system
manufacturer has passed.
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5. Verify that concrete substrate is visibly dry and free of moisture, and that
minimum concrete internal relative humidity is not more than 75 percent, or
as recommended by roofing system manufacturer, when tested according to
ASTM F 2170.
a. Test Frequency: One test probe per each 1000 sq. ft. (93 sq. m), or

portion thereof, of roof deck, with not less than three tests probes.
b. Submit test reports within 24 hours after performing tests.

6. Verify that concrete-curing compounds that will impair adhesion of roofing
components to roof deck have been removed.

7. Verify that joints in precast concrete roof decks have been grouted flush with
top of concrete.

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

3.2 PREPARATION

A. Clean substrate of dust, debris, moisture, and other substances detrimental to
roofing system installation according to roofing system manufacturer's written
instructions. Remove sharp projections.

B. Prevent materials from entering and clogging roof drains and conductors and from
spilling or migrating onto surfaces of other construction. Remove roof-drain plugs
when no work is taking place or when rain is forecast.

3.3 ROOFING INSTALLATION, GENERAL

A. Install roofing system according to roofing system manufacturer's written
instructions.

B. Complete terminations and base flashings and provide temporary seals to prevent
water from entering completed sections of roofing system at end of workday or
when rain is forecast. Remove and discard temporary seals before beginning Work
on adjoining roofing.

C. Coordinate installation and transition of roofing system component serving as an air
barrier with air barrier specified under 07 27 26 - Fluid-Applied Membrane Air
Barriers.

3.4 SUBSTRATE BOARD INSTALLATION

A. Install substrate board with long joints in continuous straight lines, with end joints
staggered not less than 24 inches (610 mm) in adjacent rows.
1. At steel roof decks, install substrate board at right angle to flutes of deck.

a. Locate end joints over crests of steel roof deck.
2. Tightly butt substrate boards together.
3. Cut substrate board to fit tight around penetrations and projections, and to fit

tight to intersecting sloping roof decks.
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4. Fasten substrate board to top flanges of steel deck to resist uplift pressure at
corners, perimeter, and field of roof according to roofing system
manufacturers' written instructions. Ensure screws are not long enough to
reach the bottom flute.

5. Loosely lay substrate board over roof deck.

3.5 INSULATION INSTALLATION

A. Coordinate installing roofing system components so insulation is not exposed to
precipitation or left exposed at end of workday.

B. Comply with roofing system and roof insulation manufacturer's written instructions
for installing roof insulation.

C. Installation Over Metal Decking:
1. Install base layer of insulation with end joints staggered not less than 12

inches (305 mm) in adjacent rows and with long joints continuous at right
angle to flutes of decking.
a. Trim insulation neatly to fit around penetrations and projections, and to

fit tight to intersecting sloping roof decks.
b. Make joints between adjacent insulation boards not more than 1/4 inch

(6 mm) in width.
c. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
d. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.
e. Mechanically attach base layer of insulation and substrate board using

mechanical fasteners specifically designed and sized for fastening
specified board-type roof insulation to metal decks. Ensure screws are
long enough to provide 3/4 inch penetration through the top flute, but
not long enough to reach the bottom flute.
1) Fasten insulation to resist specified uplift pressure at corners,

perimeter, and field of roof.
2. Install upper layers of insulation and tapered insulation with joints of each

layer offset not less than 12 inches (305 mm) from previous layer of
insulation in both directions.
a. Install with long joints continuous and with end joints staggered not less

than 12 inches (305 mm) in adjacent rows.
b. Trim insulation neatly to fit around penetrations and projections, and to

fit tight to intersecting sloping roof decks.
c. Make joints between adjacent insulation boards not more than 1/4 inch

(6 mm) in width.
d. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
e. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.

D. Installation Over Concrete Decks:
1. Install base layer of insulation with end joints staggered not less than 12

inches (305 mm) in adjacent rows.
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a. Trim insulation neatly to fit around penetrations and projections, and to
fit tight to intersecting sloping roof decks.

b. Make joints between adjacent insulation boards not more than 1/4 inch
(6 mm) in width.

c. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
d. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.
e. Adhere base layer of insulation to concrete roof deck according to FM

Approvals' RoofNav assembly requirements and FM Global Property Loss
Prevention Data Sheet 1-29 for specified Windstorm Resistance
Classification, as follows:
1) Set insulation in a uniform coverage of full-spread insulation

adhesive, firmly pressing and maintaining insulation in place.
2. Install upper layers of insulation and tapered insulation with joints of each

layer offset not less than 12 inches (305 mm) from previous layer of
insulation in both directions.
a. Install with long joints continuous and with end joints staggered not less

than 12 inches (305 mm) in adjacent rows.
b. Trim insulation neatly to fit around penetrations and projections, and to

fit tight to intersecting sloping roof decks.
c. Make joints between adjacent insulation boards not more than 1/4 inch

(6 mm) in width.
d. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
e. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and

penetrations.
f. Adhere each layer of insulation to substrate using adhesive according to

FM Approvals' RoofNav assembly requirements and FM Global Property
Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance
Classification, as follows:
1) Set each layer of insulation in a uniform coverage of full-spread

insulation adhesive, firmly pressing and maintaining insulation in
place.

3.6 INSTALLATION OF COVER BOARDS

A. Install cover boards over insulation with long joints in continuous straight lines with
end joints staggered between rows. Offset joints of insulation below a minimum of
6 inches (150 mm) in each direction.
1. Trim cover board neatly to fit around penetrations and projections, and to fit

tight to intersecting sloping roof decks.
2. At internal roof drains, conform to slope of drain sump.
3. Trim cover board so that water flow is unrestricted.
4. Cut and fit cover board tight to nailers, projections, and penetrations.
5. Adhere cover board to substrate using adhesive according to FM Approvals'

RoofNav assembly requirements and FM Global Property Loss Prevention Data
Sheet 1-29 for specified Windstorm Resistance Classification, as follows:
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a. Set cover board in a uniform coverage of full-spread insulation
adhesive, firmly pressing and maintaining insulation in place.

3.7 ADHERED ROOFING INSTALLATION

A. Adhere roof membrane over area to receive roofing according to roofing system
manufacturer's written instructions.

B. Unroll roof membrane and allow to relax before installing.

C. Accurately align roof membrane, and maintain uniform side and end laps of
minimum dimensions required by manufacturer. Stagger end laps 36 inches
minimum.

D. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate
required by manufacturer, and allow to partially dry before installing roof
membrane. Do not apply to splice area of roof membrane.

E. In addition to adhering, mechanically fasten roof membrane securely at
terminations, penetrations, and perimeter of roofing through solid wood blocking.

F. Apply roof membrane with side laps shingled with slope of roof deck.

G. Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end
laps of roof membrane and sheet flashings, to ensure a watertight seam
installation.
1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to

seal cut edges of roof membrane and sheet flashings.
2. Verify field strength of seams a minimum of twice daily, and repair seam

sample areas.
3. Repair tears, voids, and lapped seams in roof membrane that do not comply

with requirements.

H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roof
membrane in place with clamping ring.

3.8 SELF-ADHERING ROOFING INSTALLATION

A. Adhere roof membrane over area to receive roofing according to roofing system
manufacturer's written instructions.

B. Unroll roof membrane and allow to relax before installing.

C. Accurately align roof membrane, and maintain uniform side and end laps of
minimum dimensions required by manufacturer.
1. Stagger end laps 36 inches minimum.

D. Fold roof membrane to expose half of sheet width's bottom surface.
1. Remove release liner on exposed half of sheet.
2. Roll roof membrane over substrate while avoiding wrinkles.

E. Fold remaining half of roof membrane to expose bottom surface.
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1. Remove release liner on exposed half of sheet.
2. Roll roof membrane over substrate while avoiding wrinkles.

F. In addition to adhering, mechanically fasten roof membrane securely at
terminations, penetrations, and perimeter of roofing to solid wood blocking.

G. Apply roof membrane with side laps shingled with slope of roof deck.

H. Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end
laps of roof membrane and sheet flashings, to ensure a watertight seam
installation.
1. Test lap edges with probe to verify seam weld continuity.
2. Apply lap sealant to seal cut edges of roof membrane and flashing sheet.
3. Verify field strength of seams a minimum of twice daily, and repair seam

sample areas.
4. Repair tears, voids, and lapped seams in roof membrane that do not comply

with requirements.

I. Spread sealant bed over deck-drain flange at roof drains, and securely seal roof
membrane in place with clamping ring.

3.9 BASE FLASHING INSTALLATION

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates
according to roofing system manufacturer's written instructions.

B. 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.

C. Flash penetrations and field-formed inside and outside corners with cured or
uncured sheet flashing.

D. 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.

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate
through termination bars.

3.10 WALKWAY INSTALLATION

A. Flexible Walkways:
1. Install flexible walkways at the following locations:

a. Perimeter of each rooftop unit.
b. Between each rooftop unit location, creating a continuous path

connecting rooftop unit locations.
c. Between each roof hatch and each rooftop unit location or path

connecting rooftop unit locations.
d. Locations indicated on Drawings.
e. As required by roof membrane manufacturer's warranty requirements.

2. Provide 6-inch (76-mm) clearance between adjoining pads.
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3. Heat weld to substrate or adhere walkway products to substrate with
compatible adhesive according to roofing system manufacturer's written
instructions.

3.11 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and
to inspect substrate conditions, surface preparation, roof membrane application,
sheet flashings, protection, and drainage components, and to furnish reports to
Architect.

B. Owner will engage a qualified testing agency to perform the following tests:
1. Infrared Thermography: Testing agency shall survey entire roof area using

infrared color thermography according to ASTM C 1153.
a. Perform tests before overlying construction is placed.
b. After infrared scan, locate specific areas of leaks by electrical

capacitance/impedance testing or nuclear hydrogen detection tests.
c. After testing, repair leaks, repeat tests, and make further repairs until

roofing and flashing installations are watertight.
1) Cost of retesting is Contractor's responsibility.

d. Testing agency shall prepare survey report of initial scan indicating
locations of entrapped moisture, if any.

2. Electrical Capacitance/Impedance Testing: Testing agency shall survey entire
roof area for entrapped water within roof assembly according to ASTM D
7954/D 7954M.
a. Perform tests before overlying construction is placed.
b. After testing, repair leaks, repeat tests, and make further repairs until

roofing and flashing installations are watertight.
1) Cost of retesting is Contractor's responsibility.

c. Testing agency shall prepare survey report indicating locations of
entrapped moisture, if any.

3. Nuclear Hydrogen Detection Testing: Testing agency shall survey entire roof
area for entrapped water within roof assembly according to SPRI/RCI NT-1.
a. Perform tests before overlying construction is placed.
b. After testing, repair leaks, repeat tests, and make further repairs until

roofing and flashing installations are watertight.
1) Cost of retesting is Contractor's responsibility.

c. Testing agency shall prepare survey report indicating locations of
entrapped moisture, if any.

C. Final Roof Inspection: Arrange for roofing system manufacturer's technical
personnel to inspect roofing installation on completion, in presence of Architect,
and to prepare inspection report.

D. Repair or remove and replace components of roofing system where inspections
indicate that they do not comply with specified requirements.
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E. Additional testing and inspecting, at Contractor's expense, will be performed to
determine if replaced or additional work complies with specified requirements.

3.12 PROTECTING AND CLEANING

A. Protect roofing system from damage and wear during remainder of construction
period. When remaining construction does not affect or endanger roofing system,
inspect roofing system 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 roofing system that does not comply with
requirements, repair substrates, and repair or reinstall roofing system to a
condition free of damage and deterioration at time of Final Acceptance and
according to warranty requirements.

C. Clean overspray and spillage from adjacent construction using cleaning agents and
procedures recommended by manufacturer of affected construction.

3.13 ROOFING INSTALLER'S WARRANTY

A. WHEREAS of , herein called the "Roofing Installer," has performed roofing and
associated work ("work") on the following project:
1. Owner: _______.
2. Address: _______.
3. Building Name/Type: _______.
4. Address: _______.
5. Area of Work: _______.
6. Acceptance Date: _______.
7. Warranty Period: _______.
8. Expiration Date: _______.

B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or
indirectly as a subcontractor) to warrant said work against leaks and faulty or
defective materials and workmanship for designated Warranty Period,

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and
conditions herein set forth, that during Warranty Period Roofing Installer will, at
Roofing Installer's own cost and expense, make or cause to be made such repairs
to or replacements of said work as are necessary to correct faulty and defective
work and as are necessary to maintain said work in a watertight condition.

D. This Warranty is made subject to the following terms and conditions:
1. Specifically excluded from this Warranty are damages to work and other parts

of the building, and to building contents, caused by:
a. lightning;
b. Peak gust wind speed exceeding 72 mph (32.2 m/sec);
c. fire;
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d. failure of roofing system substrate, including cracking, settlement,
excessive deflection, deterioration, and decomposition;

e. faulty construction of parapet walls, copings, chimneys, skylights, vents,
equipment supports, and other edge conditions and penetrations of the
work;

f. vapor condensation on bottom of roofing; and
g. activity on roofing by others, including construction contractors,

maintenance personnel, other persons, and animals, whether authorized
or unauthorized by Owner.

2. When work has been damaged by any of foregoing causes, Warranty shall be
null and void until such damage has been repaired by Roofing Installer and
until cost and expense thereof have been paid by Owner or by another
responsible party so designated.

3. Roofing Installer is responsible for damage to work covered by this Warranty
but is not liable for consequential damages to building or building contents
resulting from leaks or faults or defects of work.

4. During Warranty Period, if Owner allows alteration of work by anyone other
than Roofing Installer, including cutting, patching, and maintenance in
connection with penetrations, attachment of other work, and positioning of
anything on roof, this Warranty shall become null and void on date of said
alterations, but only to the extent said alterations affect work covered by this
Warranty. If Owner engages Roofing Installer to perform said alterations,
Warranty shall not become null and void unless Roofing Installer, before
starting said work, shall have notified Owner in writing, showing reasonable
cause for claim, that said alterations would likely damage or deteriorate work,
thereby reasonably justifying a limitation or termination of this Warranty.

5. During Warranty Period, if original use of roof is changed and it becomes used
for, but was not originally specified for, a promenade, work deck, spray-
cooled surface, flooded basin, or other use or service more severe than
originally specified, this Warranty shall become null and void on date of said
change, but only to the extent said change affects work covered by this
Warranty.

6. Owner shall promptly notify Roofing Installer of observed, known, or
suspected leaks, defects, or deterioration and shall afford reasonable
opportunity for Roofing Installer to inspect work and to examine evidence of
such leaks, defects, or deterioration.

7. This Warranty is recognized to be the only warranty of Roofing Installer on
said work and shall not operate to restrict or cut off Owner from other
remedies and resources lawfully available to Owner in cases of roofing failure.
Specifically, this Warranty shall not operate to relieve Roofing Installer of
responsibility for performance of original work according to requirements of
the Contract Documents, regardless of whether Contract was a contract
directly with Owner or a subcontract with Owner's General Contractor.

E. IN WITNESS THEREOF, this instrument has been duly executed this ___________
day of ___________________, ________________.
1. Authorized Signature: _______________________________________.



Perkins&Will
North Carolina State University PW Project #: 820937.001
Mann Hall Renovation NCSU Project #: 202220021
Raleigh, North Carolina State ID#: 22-24500-02C
Issue for Bid - Early Procurement 17 January 2025

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING
07 54 23 - 18

2. Name: ______________________________________.
3. Title: _______________________________________.

END OF SECTION
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SECTION 07 62 00

SHEET METAL FLASHING AND TRIM

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Formed low-slope roof sheet metal fabrications.

B. Formed equipment support flashing.

1.2 COORDINATION

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations
of penetrations to be flashed, and joints and seams in adjacent materials.

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall
materials, joints, and seams to provide leakproof, secure, and noncorrosive
installation.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference:  Conduct conference at Project site.
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.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:  For each type of product.

a. Include construction details, material descriptions, dimensions of
individual components and profiles, and finishes for each manufactured
product and accessory.

2. LEED Submittals:
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a. Product Data:  For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer
recycled content.  Include statement indicating cost for each product
having recycled content.

3. Shop Drawings:  For sheet metal flashing and trim.
a. Include plans, elevations, sections, and attachment details.
b. Detail fabrication and installation layouts, expansion-joint locations, and

keyed details.  Distinguish between shop- and field-assembled work.
c. Include identification of material, thickness, weight, and finish for each

item and location in Project.
d. Include details for forming, including profiles, shapes, seams, and

dimensions.
e. Include details for joining, supporting, and securing, including layout

and spacing of fasteners, cleats, clips, and other attachments.  Include
pattern of seams.

f. Include details of termination points and assemblies.
g. Include details of expansion joints and expansion-joint covers, including

showing direction of expansion and contraction from fixed points.
h. Include details of roof-penetration flashing.
i. Include details of edge conditions, including eaves, ridges, valleys,

rakes, crickets, and counterflashings as applicable.
j. Include details of special conditions.
k. Include details of connections to adjoining work.
l. Detail formed flashing and trim at scale of not less than 1-1/2 inches

per 12 inches (1:10).

B. Informational Submittals:
1. Qualification Data:  For fabricator.
2. Product Test Reports:  For each product, for tests performed by a qualified

testing agency.
3. Sample Warranty:  For special warranty.

C. Closeout Submittals:
1. Maintenance Data:  For sheet metal flashing and trim, and its accessories, to

include in maintenance manuals.

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.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials
that might cause staining, denting, or other surface damage.  Store sheet metal
flashing and trim materials away from uncured concrete and masonry.
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B. Protect strippable protective covering on sheet metal flashing and trim from
exposure to sunlight and high humidity, except to extent necessary for period of
sheet metal flashing and trim installation.

1.7 WARRANTY

A. Special Warranty on Finishes:  Manufacturer agrees to repair finish or replace sheet
metal flashing and trim that shows 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: 20 years from date of Final Acceptance.

PART 2 PRODUCTS

2.1 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. Sheet Metal Standard for Flashing and Trim:  Comply with NRCA's "The NRCA
Roofing Manual" requirements for dimensions and profiles shown unless more
stringent requirements are indicated.

C. Recycled Content of Steel-Sheet Flashing and Trim:  Postconsumer recycled content
plus one-half of preconsumer recycled content not less than 25 percent.

D. Recycled Content of Zinc-Sheet Flashing and Trim:  Postconsumer recycled content
plus one-half of preconsumer recycled content not less than 15 percent.

E. Thermal Movements:  Allow for thermal movements from ambient and surface
temperature changes to prevent buckling, opening of joints, overstressing of
components, failure of joint sealants, failure of connections, and other detrimental
effects.  Base calculations on surface temperatures of materials due to both solar
heat gain and nighttime-sky heat loss.
1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100

deg C), material surfaces.
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2.2 SHEET METALS

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

B. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, dead soft, fully annealed;
with smooth, flat surface.
1. Finish: 4 (polished directional satin).

2.3 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm)
thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of
butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied.
 Provide primer when recommended by underlayment manufacturer.
1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116

deg C).
2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20

deg F (29 deg C).
3. Products:  

a. Carlisle Coatings & Waterproofing; CCW WIP 300HT.
b. Grace Construction Products, a unit of W. R. Grace & Co.; Ultra.
c. Henry Company; Blueskin PE200 HT.
d. Metal-Fab Manufacturing, LLC; MetShield.
e. Owens Corning; WeatherLock Metal High Temperature Underlayment.

B. Slip Sheet:  Rosin-sized building paper, 3 lb/100 sq. ft. (0.16 kg/sq. m) minimum.

2.4 MISCELLANEOUS MATERIALS

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

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking
rivets and bolts, and other suitable fasteners designed to withstand design loads
and recommended by manufacturer of primary sheet metal or manufactured item.
1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer

head.
a. Exposed Fasteners:  Heads matching color of sheet metal using plastic

caps or factory-applied coating.  Provide metal-backed EPDM or PVC
sealing washers under heads of exposed fasteners bearing on weather
side of metal.

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets
suitable for metal being fastened.

2. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.
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C. Sealant Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound
sealant tape with release-paper backing.  Provide permanently elastic, nonsag,
nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

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

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

F. Bituminous Coating:  Cold-applied asphalt emulsion according to ASTM D 1187.

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

2.5 FABRICATION, GENERAL

A. General:  Custom fabricate sheet metal flashing and trim to comply with details
shown and recommendations in cited sheet metal standard that apply to design,
dimensions, geometry, metal thickness, and other characteristics of item required.
 Fabricate sheet metal flashing and trim in shop to greatest extent possible.
1. Fabricate sheet metal flashing and trim in thickness or weight needed to

comply with performance requirements, but not less than that specified for
each application and metal.

2. Obtain field measurements for accurate fit before shop fabrication.
3. Form sheet metal flashing and trim to fit substrates without excessive oil

canning, buckling, and tool marks; true to line, levels, and slopes; and with
exposed edges folded back to form hems.

4. Conceal fasteners and expansion provisions where possible.  Do not use
exposed fasteners on faces exposed to view.

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

C. Expansion Provisions:  Form metal for thermal expansion of exposed flashing and
trim.
1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch

(25 mm) deep, filled with butyl sealant concealed within joints.

D. Sealant Joints:  Where movable, nonexpansion-type joints are required, form metal
to provide for proper installation of elastomeric sealant according to cited sheet
metal standard.

E. Fabricate cleats and attachment devices from same material as accessory being
anchored or from compatible, noncorrosive metal.
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F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet
metal standard for application, but not less than thickness of metal being secured.

G. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal
with elastomeric sealant unless otherwise recommended by sealant manufacturer
for intended use. Rivet joints where necessary for strength. 

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

2.6 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Roof, Roof-to-Wall Transition, Roof-to-Roof Edge-Flashing (Gravel-Stop) Transition,
and Roof-to-Roof Edge-Flashing (Gravel-Stop) and Fascia-Cap Transition
Expansion-Joint Cover: Fabricate from the following materials: Shop fabricate
interior and exterior corners.
1. Stainless Steel:  0.025 inch (0.64 mm) thick.

B. Base Flashing: Shop fabricate interior and exterior corners. Fabricate from the
following materials:
1. Stainless Steel:  0.019 inch (0.48 mm) thick.

C. Counterflashing: Shop fabricate interior and exterior corners. Fabricate from the
following materials:
1. Stainless Steel:  0.019 inch (0.48 mm) thick.

D. Flashing Receivers:  Fabricate from the following materials:
1. Stainless Steel:  0.016 inch (0.40 mm) thick.

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

F. Roof-Drain Flashing:  Fabricate from the following materials:
1. Stainless Steel:  0.016 inch (0.40 mm) thick.

2.7 MISCELLANEOUS SHEET METAL FABRICATIONS

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

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance
with requirements for installation tolerances, substrate, and other conditions
affecting performance of the Work.
1. Verify compliance with requirements for installation tolerances of substrates.
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2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and
securely anchored.

3. Verify that air- or water-resistant barriers have been installed over sheathing
or backing substrate to prevent air infiltration or water penetration.

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

3.2 UNDERLAYMENT INSTALLATION

A. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment,
wrinkle free.  Prime substrate if recommended by underlayment manufacturer.
 Comply with temperature restrictions of underlayment manufacturer for
installation; use primer for installing underlayment at low temperatures.  Apply in
shingle fashion to shed water, with end laps of not less than 6 inches (150 mm)
staggered 24 inches (600 mm) between courses.  Overlap side edges not less than
3-1/2 inches (90 mm).  Roll laps and edges with roller.  Cover underlayment within
14 days.

B. Apply slip sheet, wrinkle free, over underlayment before installing sheet metal
flashing and trim.

3.3 INSTALLATION, GENERAL

A. General:  Anchor sheet metal flashing and trim and other components of the Work
securely in place, with provisions for thermal and structural movement.  Use
fasteners, protective coatings, separators, sealants, and other miscellaneous items
as required to complete sheet metal flashing and trim system.
1. Install sheet metal flashing and trim true to line, levels, and slopes.  Provide

uniform, neat seams with minimum exposure of welds, and sealant.
2. Install sheet metal flashing and trim to fit substrates and to result in

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

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

4. Install exposed sheet metal flashing and trim with limited oil canning, and
free of buckling and tool marks.

5. Torch cutting of sheet metal flashing and trim is not permitted.
6. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection:  Where dissimilar metals contact each other, or where metal
contacts pressure-treated wood or other corrosive substrates, protect against
galvanic action or corrosion by painting contact surfaces with bituminous coating or
by other permanent separation as recommended by sheet metal manufacturer or
cited sheet metal standard.
1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal

flashing and trim with bituminous coating where flashing and trim contact
wood, ferrous metal, or cementitious construction.
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2. Underlayment:  Where installing sheet metal flashing and trim directly on
cementitious or wood substrates, install underlayment and cover with slip
sheet.

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.
 Space movement joints at maximum of 10 feet (3 m) with no joints within 24
inches (600 mm) of corner or intersection.
1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch

(25 mm) deep, filled with sealant concealed within joints.

D. Fasteners:  Use fastener sizes that penetrate substrate not less than recommended
by fastener manufacturer to achieve maximum pull-out resistance.

E. Conceal fasteners and expansion provisions where possible in exposed work and
locate to minimize possibility of leakage.  Cover and seal fasteners and anchors as
required for a tight installation.

F. Seal joints as required for watertight construction.
1. Use sealant-filled joints unless otherwise indicated.  Embed hooked flanges of

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

2. Prepare joints and apply sealants to comply with requirements in Section 07
92 00 - Joint Sealants.

3.4 ROOF FLASHING INSTALLATION

A. General:  Install sheet metal flashing and trim to comply with performance
requirements, sheet metal manufacturer's written installation instructions, and
cited sheet metal standard.  Provide concealed fasteners where possible, and set
units true to line, levels, and slopes.  Install work with laps, joints, and seams that
are permanently watertight and weather resistant.

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

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

D. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with
installation of roofing and other items penetrating roof.  Seal with elastomeric or
butyl sealant and clamp flashing to pipes that penetrate roof.
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3.5 MISCELLANEOUS FLASHING INSTALLATION

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

3.6 ERECTION TOLERANCES

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within
installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines
indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of
alignment of matching profiles.

3.7 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation
and weathering.

B. Clean off excess sealants.

C. Remove temporary protective coverings and strippable films as sheet metal flashing
and trim are installed unless otherwise indicated in manufacturer's written
installation instructions.  On completion of sheet metal flashing and trim
installation, remove unused materials and clean finished surfaces as recommended
by sheet metal flashing and trim manufacturer.  Maintain sheet metal flashing and
trim in clean condition during construction.

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

END OF SECTION
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SECTION 07 71 00

ROOF SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Preformed copings.

B. Preformed roof-edge flashings.

C. Preformed roof-edge drainage systems.

D. Preformed reglets and counterflashings.

1.2 SUBMITTALS

A. Action Submittals:
1. Product Data:  For each type of product indicated.  Include construction

details, material descriptions, dimensions of individual components and
profiles, and finishes.

2. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-
joint locations, keyed details, and attachments to other work.  Distinguish
between plant- and field-assembled work.  Include the following:
a. Details for expansion and contraction; locations of expansion joints,

including direction of expansion and contraction.
b. Pattern of seams and layout of fasteners, cleats, clips, and other

attachments.
c. Details of termination points and assemblies, including fixed points.
d. Details of special conditions.

3. Samples for Verification:  For  copings, roof-edge flashings, and reglets and
counterflashings made from 12-inch (300-mm) lengths of full-size
components including fasteners, cover joints, accessories, and attachments.

B. Informational Submittals:
1. Product Test Reports:  Based on evaluation of comprehensive tests performed

by a qualified testing agency, for copings and roof-edge flashings.
a. Submit evidence that manufactured copings and roof edge flashings

proposed for this Project have passed SPRI tests RE-2 and RE-3.
2. Warranty:  Sample of special warranty.

C. Closeout Submittals:
1. Maintenance Data:  For roofing specialties to include in maintenance manuals.
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1.3 QUALITY ASSURANCE

A. Preinstallation Conference:  Conduct conference at Project site.
1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and

installers whose work interfaces with or affects roof specialties including
installers of roofing materials and accessories.

2. Examine substrate conditions for compliance with requirements, including
flatness and attachment to structural members.

3. Review special roof details, roof drainage, and condition of other construction
that will affect roof specialties.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Do not store roof specialties in contact with other materials that might cause
staining, denting, or other surface damage.  Store roof specialties away from
uncured concrete and masonry.

B. Protect strippable protective covering on roof specialties from exposure to sunlight
and high humidity, except to extent necessary for the period of roof specialties
installation.

1.5 WARRANTY

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which
manufacturer agrees to repair finish or replace roof specialties that show evidence
of deterioration of factory-applied finishes within specified warranty period.
1. Fluoropolymer 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:  20 years from date of Substantial Completion.

PART 2  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance:  Roof specialties shall withstand exposure to weather and
resist thermally induced movement without failure, rattling, leaking, or fastener
disengagement due to defective manufacture, fabrication, installation, or other
defects in construction.
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B. 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 pressures:
1. Design Pressure:  As indicated within related Roofing Section.

C. Thermal Movements:  Allow for thermal movements from ambient and surface
temperature changes to prevent buckling, opening of joints, hole elongation,
overstressing of components, failure of joint sealants, failure of connections, and
other detrimental effects.  Provide clips that resist rotation and avoid shear stress
as a result of thermal movements.  Base calculations on surface temperatures of
materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F

(100 deg C), material surfaces.

2.2 MANUFACTURERS

A. Carlisle.

B. GAF.

C. Hickman Company, W. P.

D. Holcim Elevate.

E. Johns Manville.

F. MM Systems Corporation.

G. Petersen Aluminum Corporation.

2.3 EXPOSED METALS

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with
manufacturer for finish required, with temper to suit forming operations and
performance required.
1. Surface:  Smooth, flat finish.
2. Mill Finish:  As manufactured.
3. Exposed Coil-Coated Finishes:  Prepare, pretreat, and apply coating to

exposed metal surfaces to comply with coating and resin manufacturers'
written instructions.
a. Two-Coat Fluoropolymer:  AAMA 620.  System consisting of primer and

fluoropolymer color topcoat containing not less than 70 percent PVDF
resin by weight.

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

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by
manufacturer for type of use and structural performance indicated, mill finished.

B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper
recommended by manufacturer for type of use and structural performance
indicated, mill finished.

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

2.5 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm)
thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of
butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied.
 Provide primer when recommended by underlayment manufacturer.
1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg

C).
2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20

deg F (29 deg C).
3. Products:

a. Carlisle Coatings & Waterproofing; CCW WIP 300HT.
b. Grace Construction Products, a unit of W. R. Grace & Co.; Ultra.
c. Henry Company; Blueskin PE200 HT.
d. Metal-Fab Manufacturing, LLC; MetShield.
e. Owens Corning; WeatherLock Metal High Temperature Underlayment.

2.6 MISCELLANEOUS MATERIALS

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

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and
designed to meet performance requirements.  Furnish the following unless
otherwise indicated:
1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads

matching color of sheet metal.
2. Fasteners for Aluminum:  Aluminum or Series 300 stainless steel.
3. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.

C. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane or silicone polymer
sealant of type, grade, class, and use classifications required by roofing-specialty
manufacturer for each application.

D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber
sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints
with limited movement.
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E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187.

2.7 COPINGS

A. Copings:  Manufactured coping system consisting of formed-metal coping cap in
section lengths not exceeding 12 feet (3.6 m), concealed anchorage; corner units,
end cap units, and concealed splice plates with same finish as coping caps.
1. Coping-Cap Material:  Formed aluminum, thickness as required to meet

performance requirements with a minimum thickness of 0.050 inch (1.27
mm).
a. Finish:  Two-coat fluoropolymer.
b. Color:  As selected by Architect from manufacturer's full range.
c. Corners:  Factory mitered and mechanically clinched and sealed

watertight.
d. Coping-Cap Attachment Method: Snap-on, fabricated from coping-cap

material.
e. Snap-on-Coping Anchor Plates:  Concealed, galvanized-steel sheet, 12

inches (300 mm) wide, with integral cleats.
f. Face Leg Cleats:  Concealed, continuous galvanized-steel sheet.

2. Acceptable Products:
a. Carlisle - SecureEdge 200 Cantilever Coping
b. GAF - Everguard Cantilever Coping
c. Holcim Elevate - Elevate Single-Cantilever Coping
d. Johns Manville - Perma-Tite Cantilever Coping

3. Basis of Design Product: GAF EverGuard Cantilever Coping

2.8 ROOF-EDGE FLASHINGS

A. Roof-Edge Fascia:  Manufactured, two-piece, roof-edge fascia consisting of snap-on
metal fascia cover in section lengths not exceeding 12 feet (3.6 m) and a
continuous formed- or extruded-aluminum anchor bar with integral drip-edge cleat
to engage fascia cover.  Provide matching corner units.
1. Fascia Cover:  Fabricated from the following exposed metal:

a. Formed Aluminum: Thickness as required to meet performance
requirements with a minimum thickness of 0.050 inch (1.27 mm).

2. Corners:  Factory mitered and mechanically clinched and sealed watertight.
3. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover.
4. Fascia Accessories:  Fascia extenders with continuous hold-down cleats, and

spill out scuppers.

B. One-Piece Gravel Stops:  Manufactured, one-piece, metal gravel stop in section
lengths not exceeding 12 feet (3.6 m), with a horizontal flange and vertical leg,
drain-through fascia terminating in a drip edge, and concealed splice plates of same
material, finish, and shape as gravel stop.  Provide matching corner units.
1. Fabricate from the following exposed metal:
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a. Formed Aluminum:  Thickness as required to meet performance
requirements with a minimum thickness of 0.050 inch (1.27 mm).

2. Corners:  Factory mitered and mechanically clinched and sealed watertight.
3. Accessories:

a. Fascia extenders with continuous hold-down cleats.
b. Fabricate with scuppers within gravel stop roof edge as indicated on

Drawings.
4. Acceptable Products:

a. Carlisle - Secure Edge 300
b. GAF - EverGuard Gravel Stop
c. Holcim Elevate - Elevate Gravel Stop
d. Johns Manville - One Gravel Stop

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

2.9 ROOF-EDGE DRAINAGE SYSTEMS

A. Parapet Scuppers:  Manufactured with closure flange trim to exterior, 4-inch- (100-
mm-) wide wall flanges to interior, and base extending 4 inches (100 mm) beyond
cant or tapered strip into field of roof.
1. Fabricate from the following exposed metal:

a. Formed Aluminum:  0.032 inch (0.81 mm) thick.

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

2.10 REGLETS AND COUNTERFLASHINGS

A. Reglets:  Manufactured units formed to provide secure interlocking of separate
reglet and counterflashing pieces, from the following exposed metal:
1. Formed Aluminum:  0.050 inch (1.27 mm) thick.
2. Corners:  Factory mitered and mechanically clinched and sealed watertight.
3. Surface-Mounted Type:  Provide reglets with slotted holes for fastening to

substrate, with neoprene or other suitable weatherproofing washers, and with
channel for sealant at top edge.

4. Masonry Type, Embedded:  Provide reglets with offset top flange for
embedment in masonry mortar joint.

5. Multiuse Type, Embedded:  For multiuse embedment in masonry mortar
joints .

B. Counterflashings:  Manufactured units of heights to overlap top edges of base
flashings by 4 inches (100 mm) and in lengths not exceeding 12 feet (3.6 m)
designed to snap into reglets or through-wall-flashing receiver and compress
against base flashings with joints lapped, from the following exposed metal:
1. Formed Aluminum:  0.032 inch (0.81 mm) thick.

C. Accessories:



Perkins&Will
North Carolina State University PW Project #: 820937.001
Mann Hall Renovation NCSU Project #: 202220021
Raleigh, North Carolina State ID#: 22-24500-02C
Issue for Bid - Early Procurement 17 January 2025

ROOF SPECIALTIES
07 71 00 - 7

1. Flexible-Flashing Retainer:  Provide resilient plastic or rubber accessory to
secure flexible flashing in reglet where clearance does not permit use of
standard metal counterflashing or where reglet is provided separate from
metal counterflashing.

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

2.11 GENERAL FINISH REQUIREMENTS

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

B. Protect mechanical and painted finishes on exposed surfaces from damage by
applying a strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Noticeable variations in same piece are not
acceptable.  Variations in appearance of adjoining components are acceptable if
they are within the range of approved Samples and are assembled or installed to
minimize contrast.

PART 3  EXECUTION

3.1 EXAMINATION

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

B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties.

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and
securely anchored.

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

3.2 UNDERLAYMENT INSTALLATION

A. Self-Adhering Sheet Underlayment:  Install wrinkle free.  Apply primer if required
by underlayment manufacturer.  Comply with temperature restrictions of
underlayment manufacturer for installation; use primer rather than nails for
installing underlayment at low temperatures.  Apply in shingle fashion to shed
water.  Overlap edges not less than 3-1/2 inches (90 mm).  Roll laps with roller.
 Cover underlayment within 14 days.
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3.3 INSTALLATION, GENERAL

A. General:  Install roof specialties according to manufacturer's written instructions.
 Anchor roof specialties securely in place, with provisions for thermal and structural
movement.  Use fasteners, solder, protective coatings, separators, sealants, and
other miscellaneous items as required to complete roof-specialty systems.
1. Install roof specialties level, plumb, true to line and elevation; with limited oil-

canning and without warping, jogs in alignment, buckling, or tool marks.
2. Provide uniform, neat seams with minimum exposure of solder and sealant.
3. Install roof specialties to fit substrates and to result in watertight

performance.  Verify shapes and dimensions of surfaces to be covered before
manufacture.

4. Torch cutting of roof specialties is not permitted.
5. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar
metals from contact with each other or with corrosive substrates by painting
contact surfaces with bituminous coating or by other permanent separation as
recommended by manufacturer.
1. Coat concealed side of uncoated aluminum and stainless-steel roof specialties

with bituminous coating where in contact with wood, ferrous metal, or
cementitious construction.

2. Underlayment:  Where installing metal flashing directly on cementitious or
wood substrates, install a course of self-adhering, high-temperature sheet
underlayment.

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

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties.
1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within

18 inches (450 mm) of corners or intersections unless otherwise shown on
Drawings.

2. When ambient temperature at time of installation is between 40 and 70 deg F
(4 and 21 deg C), set joint members for 50 percent movement each way.
 Adjust setting proportionately for installation at higher ambient
temperatures.

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

E. Seal joints as required for watertight construction.  Place sealant to be completely
concealed in joint.  Do not install sealants at temperatures below 40 deg F
          (4 deg C).
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3.4 COPING INSTALLATION

A. Install cleats, anchor plates, and other anchoring and attachment accessories and
devices with concealed fasteners.

B. Anchor copings to meet performance requirements.
1. Interlock face and back leg drip edges of snap-on coping cap into cleated

anchor plates anchored to substrate at 30-inch (760-mm) centers.

C. Coping Seam locations:
1. Align with fascia seams, control joints, window mullions and other building

elements where indicated.
2. Fabricate corners as one unit with seams a minimum of two-feet from corner

in each direction. Divide space between corner units evenly into lengths of 12
foot maximum.

3.5 ROOF-EDGE FLASHING INSTALLATION

A. Install cleats, cants, and other anchoring and attachment accessories and devices
with concealed fasteners.

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener
spacing to meet performance requirements.

C. Roof-Edge Seam locations:
1. Align with fascia seams, control joints, window mullions and other building

elements where indicated.
2. Fabricate corners as one unit with seams a minimum of two-feet from corner

in each direction. Divide space between corner units evenly into lengths of 12
foot maximum.

3.6 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION

A. General:  Install components to produce a complete roof-edge drainage system
according to manufacturer's written instructions.  Coordinate installation of roof
perimeter flashing with installation of roof-edge drainage system.

B. Parapet Scuppers: Install scuppers through parapet where indicated.  Continuously
support scupper, set to correct elevation, and seal flanges to interior wall face, over
cants or tapered edge strips, and under roofing membrane.
1. Anchor scupper closure trim flange to exterior wall and seal or solder to

scupper.

3.7 REGLET AND COUNTERFLASHING INSTALLATION

A. General: Coordinate installation of reglets and counterflashings with installation of
base flashings.
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B. Embedded Reglets: See Section 04 20 00 - Unit Masonry for installation of reglets.

C. Surface-Mounted Reglets:  Install reglets to receive flashings where flashing
without embedded reglets is indicated on Drawings.  Install at height so that
inserted counterflashings overlap 4 inches (100 mm) over top edge of base
flashings.

D. Counterflashings:  Insert counterflashings into reglets or other indicated receivers;
ensure that counterflashings overlap 4 inches (100 mm) over top edge of base
flashings.  Lap counterflashing joints a minimum of 4 inches (100 mm) and bed
with elastomeric sealant.  Fit counterflashings tightly to base flashings.

3.8 CLEANING AND PROTECTION

A. Clean and neutralize flux materials.  Clean off excess solder and sealants.

B. Remove temporary protective coverings and strippable films as roof specialties are
installed.  On completion of installation, clean finished surfaces including removing
unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain
roof specialties in a clean condition during construction.

C. Replace roof specialties that have been damaged or that cannot be successfully
repaired by finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 07 72 00

ROOF ACCESSORIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Roof hatches.

1.2 COORDINATION

A. Coordinate layout and installation of roof accessories with roofing membrane and
base flashing and interfacing and adjoining construction to provide a leakproof,
weathertight, secure, and noncorrosive installation.

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

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data: For each type of roof accessory.

a. Include construction details, material descriptions, dimensions of
individual components and profiles, and finishes.

2. Shop Drawings: For roof accessories.
a. Include plans, elevations, keyed details, and attachments to other work.

Indicate dimensions, loadings, and special conditions. Distinguish
between plant- and field-assembled work.

B. Informational Submittals:
1. Coordination Drawings: Roof plans, drawn to scale, and coordinating

penetrations and roof-mounted items. Show the following:
a. Size and location of roof accessories specified in this Section.
b. Method of attaching roof accessories to roof or building structure.
c. Other roof-mounted items including mechanical and electrical

equipment, ductwork, piping, and conduit.
d. Required clearances.

2. Sample Warranties: For manufacturer's special warranties.

C. Closeout Submittals:
1. Operation and Maintenance Data: For roof accessories to include in operation

and maintenance manuals.
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PART 2  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance: Roof accessories shall withstand exposure to weather and
resist thermally induced movement without failure, rattling, leaking, or fastener
disengagement due to defective manufacture, fabrication, installation, or other
defects in construction.

B. Wind-Restraint Performance:  As indicated on Drawings.

2.2 ROOF HATCH

A. Roof Hatches: Metal roof-hatch units with lids and insulated double-walled curbs,
welded or mechanically fastened and sealed corner joints, continuous lid-to-curb
counterflashing and weathertight perimeter gasketing,  integral metal cant, and
integrally formed deck-mounting flange at perimeter bottom.
1. Manufacturers:

a. Acudor Products, Inc.
b. AES Industries, Inc.
c. Babcock-Davis.
d. Bilco Company (The).
e. Bristolite Daylighting Systems, Inc.
f. Custom Solution Roof and Metal Products.
g. Dur-Red Products.
h. Hi Pro International, Inc.
i. JL Industries, Inc.; a division of the Activar Construction Products

Group.
j. Metallic Products Corp.
k. Milcor; Commercial Products Group of Hart & Cooley, Inc.

B. Type and Size: Single-leaf lid:
1. Size:  30 by 96 inches (750 by 2440 mm).
2. Basis of Design Product:  Bilco Type L-50TB Thermally Broken Roof Hatch.

C. Loads: Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 20-lbf/sq. ft. (0.95-
kPa) internal uplift load.

D. Hatch Material:  Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel
sheet.
1. Thickness:  Manufacturer's standard thickness for hatch size indicated.
2. Finish:  Factory prime coating.

E. Construction:
1. Insulation:  Glass-fiber board or polyisocyanurate board.

a. R-Value: 20.0 according to ASTM C 1363.
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2. Hatch Lid: Opaque, insulated, and double walled, with manufacturer's
standard metal liner of same material and finish as outer metal lid.

3. Curb Liner: Manufacturer's standard, of same material and finish as metal
curb.

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

5. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing
surface unless otherwise indicated.

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

F. Hardware: Spring operators, hold-open arm, galvanized-steel spring latch with turn
handles, galvanized-steel butt- or pintle-type hinge system, and padlock hasps
inside and outside.
1. Provide two-point latch on lids larger than 84 inches (2130 mm).

2.3 METAL MATERIALS

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating
designation and mill phosphatized for field painting where indicated.
1. Factory Prime Coating: Where field painting is indicated, apply pretreatment

and white or light-colored, factory-applied, baked-on epoxy primer coat, with
a minimum dry film thickness of 0.2 mil (0.005 mm).

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

B. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792/A 792M, AZ50 (AZM150)
coated.
1. Factory Prime Coating: Where field painting is indicated, apply pretreatment

and white or light-colored, factory-applied, baked-on epoxy primer coat, with
a minimum dry film thickness of 0.2 mil (0.005 mm).

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

C. Steel Tube: ASTM A 500/A 500M, round tube.

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

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

2.4 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, protective coatings, sealants,
and other miscellaneous items required by manufacturer for a complete installation.
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B. Glass-Fiber Board Insulation: ASTM C 726, nominal density of 3 lb/cu. ft. (48
kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K
x m/W at 24 deg C), thickness as indicated.

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

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

E. Underlayment:
1. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils (0.76 to 1.0

mm) thick, consisting of slip-resisting polyethylene-film top surface laminated
to layer of butyl or SBS-modified asphalt adhesive, with release-paper
backing; cold applied. Provide primer when recommended by underlayment
manufacturer.

F. Fastners:
1. Fasteners: Roof accessory manufacturer's recommended fasteners suitable

for application and metals being fastened. Match finish of exposed fasteners
with finish of material being fastened. Provide nonremovable fastener heads
to exterior exposed fasteners. Furnish the following unless otherwise
indicated:

2. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: Series 300
stainless steel or hot-dip zinc-coated steel according to ASTM A 153/A 153M
or ASTM F 2329.

G. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM,
PVC, or silicone or a flat design of foam rubber, sponge neoprene, or cork.

H. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant as
recommended by roof accessory manufacturer for installation indicated; low
modulus; of type, grade, class, and use classifications required to seal joints and
remain watertight.

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

2.5 GENERAL FINISH REQUIREMENTS

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

B. Appearance of Finished Work: Noticeable variations in same piece are not
acceptable. Variations in appearance of adjoining components are acceptable if they
are within the range of approved Samples and are assembled or installed to
minimize contrast.
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PART 3  EXECUTION

3.1 EXAMINATION

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

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and
securely anchored.

C. Verify dimensions of roof openings for roof accessories.

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

3.2 INSTALLATION

A. General: Install roof accessories according to manufacturer's written instructions.
1. Install roof accessories level; plumb; true to line and elevation; and without

warping, jogs in alignment, buckling, or tool marks.
2. Anchor roof accessories securely in place so they are capable of resisting

indicated loads.
3. Use fasteners, separators, sealants, and other miscellaneous items as

required to complete installation of roof accessories and fit them to
substrates.

4. Install roof accessories to resist exposure to weather without failing, rattling,
leaking, or loosening of fasteners and seals.

B. Metal Protection: Protect metals against galvanic action by separating dissimilar
metals from contact with each other or with corrosive substrates by painting
contact surfaces with bituminous coating or by other permanent separation as
recommended by manufacturer.
1. Underlayment: Where installing roof accessories directly on cementitious or

wood substrates, install a course of underlayment and cover with
manufacturer's recommended slip sheet.

C. Roof-Hatch Installation:
1. Verify that roof hatch operates properly. Clean, lubricate, and adjust

operating mechanism and hardware.

D. Seal joints with elastomeric or butyl sealant as required by roof accessory
manufacturer.

3.3 REPAIR AND CLEANING

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and
repair galvanizing according to ASTM A 780/A 780M.
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B. Touch up factory-primed surfaces with compatible primer ready for field painting
according to Section 09 96 00 - High-Performance Coatings .

C. Clean exposed surfaces according to manufacturer's written instructions.

D. Clean off excess sealants.

E. Replace roof accessories that have been damaged or that cannot be successfully
repaired by finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 07 92 00

JOINT SEALANTS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Silicone joint sealants.

B. Nonstaining silicone joint sealants.

C. Exterior urethane joint sealants.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Joint sealants.
b. Joint sealant backing materials.

2. Samples for Initial Selection: Manufacturer's standard color charts consisting
of strips of cured sealants showing the full range of colors available for each
product exposed to view.

3. Samples for Verification: For each type and color of joint sealant required,
provide Samples with joint sealants in 1/2-inch- (13-mm-) wide joints formed
between two 6-inch- (150-mm-) long strips of material matching the
appearance of exposed surfaces adjacent to joint sealants.

4. Joint-Sealant Schedule: Include the following information:
a. Joint-sealant application, joint location, and designation.
b. Joint-sealant manufacturer and product name.
c. Joint-sealant formulation.
d. Joint-sealant color.

5. LEED Submittals conforming to requirements listed in Section 01 81 13
“Sustainable Design Requirements”:
a. If published provide any of the following documentation: Product

Declaration, Environmental Product Declarations (EPD’s), GreenScreen
v1.2 Benchmark, Health Product Declaration (HPD) or other
documentation as defined in “Sustainable Design Requirements.”
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1) Failure to provide the above documentation will disqualify products
where this documentation is required for compliance to LEED,
reference “Sustainable Design Requirements.”

b. Indoor Environmental Quality Credits:
1) Product Data: For sealants, indicating VOC content.
2) Laboratory Test Reports: For sealants, indicating compliance with

requirements for low-emitting materials.

B. Informational Submittals:
1. Test and Evaluation Reports:

a. Preconstruction Laboratory Test Schedule: Include the following
information for each joint sealant and substrate material to be tested:
1) Joint-sealant location and designation.
2) Manufacturer and product name.
3) Type of substrate material.
4) Proposed test.
5) Number of samples required.

b. Preconstruction Laboratory Test Reports: For each joint sealant and
substrate material to be tested from sealant manufacturer, indicating
the following:
1) Materials forming joint substrates and joint-sealant backings have

been tested for compatibility and adhesion with joint sealants.
2) Interpretation of test results and written recommendations for

primers and substrate preparation are needed for adhesion.
c. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants

and joint preparation methods resulted in optimum adhesion to joint
substrates based on testing specified in "Preconstruction Testing"
Article.

2. Field Quality-Control Submittals:
a. Field-Adhesion-Test Reports: For each sealant application tested.

3. Sample warranties.

C. Closeout Submittals:
1. Warranty Documentation:

a. Manufacturers' special warranties.
b. Installer's special warranties.

1.4 QUALITY ASSURANCE

A. Qualifications:
1. Installers: Authorized representative who is trained and approved by

manufacturer.
2. Testing Agency: Qualified in accordance with ASTM C1021 to conduct the

testing indicated.
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1.5 MOCKUPS

A. Install sealant in mockups of assemblies specified in other Sections that are
indicated to receive joint sealants specified in this Section. Use materials and
installation methods specified in this Section.

1.6 PRECONSTRUCTION TESTING

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for
testing indicated below, samples of materials that will contact or affect joint
sealants.
1. Adhesion Testing: Use ASTM C794 to determine whether priming and other

specific joint preparation techniques are required to obtain rapid, optimum
adhesion of joint sealants to joint substrates.

2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility
when in contact with glazing and gasket materials.

3. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when
in contact with masonry substrates.

4. Submit manufacturer's recommended number of pieces of each type of
material, including joint substrates, joint-sealant backings, and miscellaneous
materials.

5. Schedule sufficient time for testing and analyzing results to prevent delaying
the Work.

6. For materials failing tests, obtain joint-sealant manufacturer's written
instructions for corrective measures, including use of specially formulated
primers.

7. Testing will not be required if joint-sealant manufacturers submit data that
are based on previous testing, not older than 24 months, of sealant products
for adhesion to, staining of, and compatibility with joint substrates and other
materials matching those submitted.

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their
adhesion to Project joint substrates as follows:
1. Locate test joints where indicated on Project or, if not indicated, as directed

by Architect.
2. Conduct field tests for each kind of sealant and joint substrate.
3. Notify Architect seven days in advance of dates and times when test joints

will be erected.
4. Arrange for tests to take place with joint-sealant manufacturer's technical

representative present.
a. Test Method: Test joint sealants in accordance with Method A, Field-

Applied Sealant Joint Hand Pull Tab, in Appendix X1.1 in ASTM C1193 or
Method A, Tail Procedure, in ASTM C1521.
1) For joints with dissimilar substrates, verify adhesion to each

substrate separately; extend cut along one side, verifying
adhesion to opposite side. Repeat procedure for opposite side.
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5. Report whether sealant failed to adhere to joint substrates or tore cohesively.
Include data on pull distance used to test each kind of product and joint
substrate. For sealants that fail adhesively, retest until satisfactory adhesion
is obtained.

6. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not
evidencing adhesive failure from testing, in absence of other indications of
noncompliance with requirements, will be considered satisfactory. Do not use
sealants that fail to adhere to joint substrates during testing.

1.7 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:
1. When ambient and substrate temperature conditions are outside limits

permitted by joint-sealant manufacturer or are below 40 deg F (5 deg C).
2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer

for applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been

removed from joint substrates.

1.8 WARRANTY

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that
do not comply with performance and other requirements specified in this Section
within specified warranty period.
1. Warranty Period:  Two years from date of Substantial Completion.

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to
repair or replace those joint sealants that do not comply with performance and
other requirements specified in this Section within specified warranty period.
1. Warranty Period:  Five years from date of Substantial Completion.
2. Silicone Sealants Warranty Period:  20 years from date of Substantial

Completion.

C. Special warranties specified in this article exclude deterioration or failure of joint
sealants from the following:
1. Movement of the structure caused by stresses on the sealant exceeding

sealant manufacturer's written specifications for sealant elongation and
compression.

2. Disintegration of joint substrates from causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other

atmospheric contaminants.
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PART 2 PRODUCTS

2.1 SOURCE LIMITATIONS

A. Obtain joint sealants from single manufacturer for each sealant type.

2.2 JOINT SEALANTS, GENERAL

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

B. VOC Content: Verify sealants and sealant primers comply with the following:
1. Architectural sealants have a VOC content of 250 g/L or less.
2. Sealants and sealant primers for nonporous substrates have a VOC content of

250 g/L or less.
3. Sealants and sealant primers for porous substrates have a VOC content of

775 g/L or less.
4. Verify sealant complies with the testing and product requirements of the

California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full
range.

2.3 SILICONE JOINT SEALANTS (DESIGNATION S-GP)

A. Silicone, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and
minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint
sealant; ASTM C920, Type S, Grade NS, Class 100/50, Use NT.
1. Manufacturers:

a. Dow Corning Corporation; 790.
b. GE Construction Sealants; Momentive Performance Materials Inc.;

SCS2700 SilPruf LM.
c. Tremco Construction Products Group Spectrem 1.
d. Sika Corporation; Sikasil WS-290.

B. Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50
percent movement capability, nontraffic-use, neutral-curing silicone joint sealant;
ASTM C920, Type S, Grade NS, Class 50, Use NT.
1. Manufacturers:

a. Dow Corning Corporation; 791.
b. GE Advanced Materials - SCS2000 SilPruf.
c. Pecora Corporation; PCS.
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d. Tremco Construction Products Group Spectrem 2.
e. Sika Corporation; Sikasil WS-295

C. Silicone, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and
minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing
silicone joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Uses T and NT.
1. Manufacturers:

a. Dow Corning Corporation; NS.
b. Tremco Construction Products Group Spectrem 800.

D. Silicone, S, NS, 50, T, NT: Single-component, nonsag, plus 50 percent and
minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing
silicone joint sealant; ASTM C920, Type S, Grade NS, Class 50, Uses T and NT.
1. Manufacturers:
2. Dow Corning Corporation; 799.
3. Soudal USA; RTV 50.

2.4 NONSTAINING SILICONE JOINT SEALANTS (DESIGNATION S-SP)

A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance
with ASTM C1248.

B. Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag,
plus 100 percent and minus 50 percent movement capability, nontraffic-use,
neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 100/50,
Use NT.
1. Manufacturers:

a. Dow Corning Corporation; 790.
b. Pecora Corporation; 890 NST.
c. Tremco Incorporated; Spectrum 1.
d. Sika Corporation; Sil 290 NB

C. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus
50 percent and minus 50 percent movement capability, nontraffic-use, neutral-
curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 50, Use NT.
1. Manufacturers:

a. Dow Corning Corporation; 795.
b. GE Construction Sealants; Momentive Performance Materials Inc.;

SilPruf NB
c. Pecora Corporation: 895NST.
d. Tremco Incorporated: Spectrum 2.
e. Sika Corporation; Sil 295 FPS NB

2.5 EXTERIOR URETHANE JOINT SEALANTS (DESIGNATION U-TE)

A. Urethane, M, P, 25, T, NT: Multicomponent, pourable, plus 25 percent and
minus 25 percent movement capability, traffic- and nontraffic-use, urethane joint
sealant; ASTM C920, Type M, Grade P, Class 25, Uses T and NT.
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1. Manufacturers:
a. Bostik, Inc.; Iso-Flex 880 GB.
b. Master Builders Solutions; MasterSeal-SL-2.
c. Pecora Corporation; Urexpan NR 200.
d. Sherwin-Williams Company (The); Stampede-2SL.
e. Tremco Incorporated; THC 900/901.

2.6 JOINT-SEALANT BACKING

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates,
sealants, primers, and other joint fillers; and approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a
surface skin) for all sealants, except silicone and horizontal joints. Type O (open-
cell material) for silicone sealants. Provide size and density to control sealant depth
and otherwise contribute to producing optimum sealant performance. Backings
shall be approximately 25% larger than joint.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by
sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-
filler materials or joint surfaces at back of joint. Provide self-adhesive tape where
applicable.

2.7 MISCELLANEOUS MATERIALS

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

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances
capable of staining or harming joint substrates and adjacent nonporous surfaces in
any way, and formulated to promote optimum adhesion of sealants to joint
substrates.

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants
and surfaces adjacent to joints.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for
compliance with requirements for joint configuration, installation tolerances, and
other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint
sealants to comply with joint-sealant manufacturer's written instructions and the
following requirements:
1. Remove all foreign material from joint substrates that could interfere with

adhesion of joint sealant, including dust, paints (except for permanent,
protective coatings tested and approved for sealant adhesion and
compatibility by sealant manufacturer), old joint sealants, oil, grease,
waterproofing, water repellents, water, surface dirt, and frost.

2. Clean, porous joint substrate surfaces by brushing, grinding, mechanical
abrading, or a combination of these methods to produce a clean, sound
substrate capable of developing optimum bond with joint sealants. Remove
loose particles remaining after cleaning operations above by vacuuming or
blowing out joints with oil-free compressed air. Porous joint substrates include
the following:
a. Concrete.
b. Masonry.
c. Exterior insulation and finish systems.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other

means that do not stain, harm substrates, or leave residues capable of
interfering with adhesion of joint sealants. Nonporous joint substrates include
the following:
a. Metal.
b. Glass.

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

C. Masking Tape: Use masking tape where required to prevent contact of sealant or
primer with adjoining surfaces that otherwise would be permanently stained or
damaged by such contact or by cleaning methods required to remove sealant
smears. Remove tape immediately after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General: Comply with joint-sealant manufacturer's written installation instructions
for products and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for
use of joint sealants as applicable to materials, applications, and conditions
indicated.
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C. Install sealant backings of type indicated to support sealants during application and
at position required to produce cross-sectional shapes and depths of installed
sealants relative to joint widths that allow optimum sealant movement capability.
1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant

application and replace them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used
between sealants and backs of joints.

E. Install sealants using proven techniques that comply with the following and at the
same time backings are installed:
1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths

that allow optimum sealant movement capability.

F. Tooling of Nonsag Sealants: Immediately after sealant application and before
skinning or curing begins, tool sealants according to requirements specified in
subparagraphs below to form smooth, uniform beads of configuration indicated; to
eliminate air pockets; and to ensure contact and adhesion of sealant with sides of
joint.
1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and

that do not discolor sealants or adjacent surfaces.
3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193

unless otherwise indicated.

3.4 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

B. Tests and Inspections:
1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as

follows:
a. Extent of Testing: Test completed, and cured sealant joints as follows:

1) Perform one test for each 1000 ft. (300 m) of joint length
thereafter or one test per each floor per elevation.

b. Test Method: Test joint sealants in accordance with Method A, Field-
Applied Sealant Joint Hand Pull Tab, in Appendix X1 inASTM C1193 or
Method A, Tail Procedure, in ASTM C1521.
1) For joints with dissimilar substrates, verify adhesion to each

substrate separately; extend cut along one side, verifying
adhesion to opposite side. Repeat procedure for opposite side.

c. Inspect tested joints and report on the following:
1) Whether sealants filled joint cavities and are free of voids.
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2) Whether sealant dimensions and configurations comply with
specified requirements.

3) Whether sealants in joints connected to pulled-out portion failed to
adhere to joint substrates or tore cohesively. Include data on pull
distance used to test each kind of product and joint substrate.
Compare these results to determine if adhesion complies with
sealant manufacturer's field-adhesion hand-pull test criteria.

d. Record test results in a field-adhesion-test log. Include dates when
sealants were installed, names of persons who installed sealants, test
dates, test locations, whether joints were primed, adhesion results and
percent elongations, sealant material, sealant configuration, and sealant
dimensions.

e. Repair sealants pulled from test area by applying new sealants following
same procedures used originally to seal joints. Ensure that original
sealant surfaces are clean and that new sealant contacts original
sealant.

2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive
failure from testing or noncompliance with other indicated requirements will
be considered satisfactory. Remove sealants that fail to adhere to joint
substrates during testing or to comply with other requirements. Retest failed
applications until test results prove sealants comply with indicated
requirements.

C. Prepare test and inspection reports.

3.5 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work
progresses by methods and with cleaning materials approved in writing by
manufacturers of joint sealants and of products in which joints occur.

3.6 PROTECTION

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

3.7 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal
nontraffic surfaces (Designation S-GP):
1. Joint Locations:

a. Joints in exterior insulation and finish systems.
b. Joints between metal panels.
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c. Joints between different materials listed above.
d. Perimeter joints between materials listed above and frames of doors,

windows and louvers.
e. Control and expansion joints in soffits and other overhead surfaces.
f. Other joints as indicated on Drawings.

2. Joint Sealant: Silicone, S, NS, 100/50 or 50, NT, (Designation S-GP).
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of

colors.

B. Exterior joints in vertical surfaces and horizontal nontraffic surfaces (Designation
S-SP):
1. Joint Locations:

a. Construction joints in cast-in-place concrete.
b. Control and expansion joints in unit masonry.
c. Joints in exterior insulation and finish systems.
d. Joints between metal panels.
e. Joints between different materials listed above.
f. Perimeter joints between materials listed above and frames of doors,

windows and louvers.
g. Control and expansion joints in soffits and other overhead surfaces.
h. Other joints as indicated on Drawings.

2. Joint Sealant: Silicone, S, NS, 100/50 or 50, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of

colors.

C. Exterior joints in horizontal traffic surfaces (Designation U-TE):
1. Joint Locations:

a. Isolation and contraction joints in cast-in-place concrete slabs.
b. Joints between different materials listed above.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, M, P/NS, 25, T, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of

colors.

END OF SECTION
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SECTION 14 24 00

HYDRAULIC ELEVATORS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Hydraulic passenger and service elevators.

1.2 RELATED REQUIREMENTS

A. Section 01 50 00 "Temporary Facilities and Controls" for temporary use of elevators
for construction purposes.

B. Section 03 30 00 "Cast-in-Place Concrete" for setting sleeves, inserts, and
anchoring devices in concrete.

C. Section 04 20 00 "Unit Masonry" for setting sleeves, inserts, and anchoring devices
in masonry and for grouting elevator entrance frames installed in masonry walls.

D. Section 05 50 00 "Metal Fabrications" for the following:
1. Attachment plates and angle brackets for supporting guide-rail brackets.
2. Divider beams.
3. Hoist beams.
4. Structural-steel shapes for subsills.
5. Pit ladders.
6. Cants made from steel sheet in hoistways.

E. Section 05 52 13 "Pipe and Tube Railings" for railings between adjacent elevator
pits.

F. Section 09 65 19 "Resilient Tile Flooring" for finish flooring in elevator cars.

G. Section 09 66 23 "Resinous Matrix Terrazzo Flooring"  for finish flooring in elevator
cars.

H. Section 09 91 00 "Painting" for field painting of hoistway entrance doors and
frames.

I. Division 26 Sections for electrical service for elevators to and including disconnect
switches at machine room door and standby power source, transfer switch, and
connection from auxiliary contacts in transfer switch to controller.

J. Division 27 Section "Communications Horizontal Cabling" for telephone service for
elevators.



Perkins&Will
North Carolina State University PW Project #: 820937.001
Mann Hall Renovation NCSU Project #: 202220021
Raleigh, North Carolina State ID#: 22-24500-02C
Issue for Bid - Early Procurement 17 January 2025

HYDRAULIC ELEVATORS
14 24 00 - 2

K. Division 28 Section "Access Control" for security access system equipment used to
restrict elevator use.

L. Division 28 Section "Fire Detection and Alarm" for smoke detectors in elevator
lobbies to initiate emergency recall operation and heat detectors in shafts and
machine rooms to disconnect power from elevator equipment before sprinkler
activation and for connection to elevator controllers.

1.3 DEFINITIONS

A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.

B. Service Elevator: A passenger elevator that is also used to carry freight.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data: Include capacities, sizes, performances, operations, safety

features, finishes, and similar information. Include product data for car
enclosures; hoistway entrances; and operation, control, and signal systems.

2. Shop Drawings:
a. Include plans, elevations, sections, and large-scale details indicating

service at each landing; machine room layout; coordination with
building structure; relationships with other construction; and locations
of equipment.

b. Include large-scale layout of car-control station and standby-power
operation control panel.

c. Indicate maximum dynamic and static loads imposed on building
structure at points of support as well as maximum and average power
demands.

3. Samples for Initial Selection: For finishes involving color selection.
4. Samples for Verification: For exposed car, hoistway door and frame, and

signal equipment finishes, 3-inch- (75-mm-) square Samples of sheet
materials and 4-inch (100-mm) lengths of running trim members.

B. Informational Submittals:
1. Qualification Data: For Installer.
2. Manufacturer Certificates: Signed by elevator manufacturer, certifying that

hoistway, pit, and machine room layout and dimensions, as shown on
Drawings, and electrical service including standby-power generator, as shown
and specified, are adequate for elevator system being provided.

3. Sample Warranty: For special warranty.

C. Closeout Submittals:
1. Operation and Maintenance Data: For elevators to include in emergency,

operation, and maintenance manuals.
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a. Submit manufacturer's/installer's standard operation and maintenance
manual, in accordance with ASME A17.1/CSA B44 including diagnostic
and repair information available to manufacturer's and Installer's
maintenance personnel.

2. Inspection and Acceptance Certificates and Operating Permits: As required by
authorities having jurisdiction for normal, unrestricted elevator use.

3. Continuing Maintenance Proposal: Submit a continuing maintenance proposal
from Installer to Owner, in the form of a standard one-year maintenance
agreement, starting on date initial maintenance service is concluded. State
services, obligations, conditions, and terms for agreement period and for
future renewal options.

4. Continuing Maintenance Proposal: Submit a continuing maintenance proposal
from Installer to Owner with terms, conditions, and obligations as set forth in,
and in same form as, "Draft of Elevator Maintenance Agreement" at end of
this Section, starting on date initial maintenance service is concluded.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Elevator manufacturer or an authorized representative who
is trained and approved by manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle materials, components and equipment in manufacturer's
protective packaging. Store materials, components, and equipment off of ground,
under cover, and in a dry location.

1.7 COORDINATION

A. Coordinate installation of sleeves, block outs, elevator equipment with integral
anchors, and other items that are embedded in concrete or masonry for elevator
equipment. Furnish templates, sleeves, elevator equipment with integral anchors,
and installation instructions and deliver to Project site in time for installation.

B. Coordinate locations and dimensions of other work specified in other Sections that
relates to hydraulic elevators, including pit ladders; sumps and floor drains in pits;
entrance subsills; electrical service; and electrical outlets, lights, and switches in
hoistways, pits, and machine rooms.

1.8 WARRANTY

A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace
elevator work that fails in materials or workmanship within specified warranty
period.
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1. Failures include, but are not limited to, operation or control system failure,
including excessive malfunctions; performances below specified ratings;
excessive wear; unusual deterioration or aging of materials or finishes;
unsafe conditions; need for excessive maintenance; abnormal noise or
vibration; and similar unusual, unexpected, and unsatisfactory conditions.

2. Warranty Period: Two year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 HYDRAULIC ELEVATOR MANUFACTURERS

A. Manufacturers:
1. MEI.
2. Mitsubishi Electric US, Inc.
3. TK Elevator.
4. Schumacher Elevator Company.

B. Source Limitations: Obtain elevators from single manufacturer.
1. Major elevator components, including pump-and-tank units, plunger-cylinder

assemblies, controllers, signal fixtures, door operators, car frames, cars, and
entrances, shall be manufactured by single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.

B. Accessibility Requirements: Comply with Section 407 in the United States Access
Board's ADA-ABA Accessibility Guidelines and with ICC A117.1 .

2.3 ELEVATORS

A. Elevator System, General: Manufacturer's standard elevator systems. Unless
otherwise indicated, manufacturers' standard components shall be used, as
included in standard elevator systems and as required for complete system.

B. Passenger Elevator Description:
1. Type: Holed, conventional cylinder and plunger jack, single-acting,

single cylinder.
2. Rated Load: 3000 lb (1362 kg).
3. Freight Loading Class for Service Elevators: Class A.
4. Rated Speed: 200 fpm (1.0 m/s).
5. Operation System: Single automatic operation.
6. Auxiliary Operations:

a. Battery-powered lowering.
b. Automatic dispatching of loaded car.
c. Nuisance call cancel.
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d. Loaded-car bypass.
e. Automatic operation of lights and ventilation fans.

7. Security Features: Card-reader operation.
8. Dual Car-Control Stations: Provide two car-control stations ; equip only one

with required keyswitches if any.
9. Car Enclosures:

a. Inside Width: 6'-8".
b. Inside Depth: 4'-8".
c. Inside Depth: 7'-4".
d. Front Walls (Return Panels):  Satin stainless steel, No. 4 finish with

integral car door frames.
e. Car Fixtures:  Satin stainless steel, No. 4 finish.
f. Side and Rear Wall Panels: Satin stainless steel, No. 4 finish.
g. Reveals:Satin stainless steel, No. 4 finish .
h. Door Faces (Interior):  Satin stainless steel, No. 4 finish.
i. Door Sills: Aluminum.
j. Ceiling: Satin stainless steel, No. 4 finish with down lighting.
k. Handrails: 1/2 by 2 inches (13 by 50 mm) rectangular satin stainless

steel, No. 4 finish, at sides and rear of car.
l. Floor recessed and prepared to receive resinous matrix terrazzo tile.

10. Hoistway Entrances:
a. Width: As indicated on Drawings.
b. Height: As indicated on Drawings.
c. Type: Single-speed side sliding.
d. Frames:  Satin stainless steel, No. 4 finish.
e. Doors and Transoms:  Satin stainless steel, No. 4 finish.
f. Sills: Aluminum.

11. Hall Fixtures: Satin stainless steel, No. 4 finish.
12. Additional Requirements:

a. Provide inspection certificate in each car, mounted under acrylic cover
with frame made from satin stainless steel, No. 4 finish.

b. Provide hooks for protective pads in service car and two complete set(s)
of full-height protective pads.

C. Service Elevator Description:
1. Type: Holed, conventional cylinder and plunger jack, single-acting, single

cylinder.
2. Rated Load: 4500 lb (2043 kg).
3. Freight Loading Class for Service Elevators: Class A.
4. Rated Speed: 100 fpm (0.51 m/s).
5. Operation System: Single automatic operation.
6. Auxiliary Operations:

a. Standby-power operation.
b. Standby-powered lowering.
c. Automatic dispatching of loaded car.
d. Nuisance call cancel.
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e. Loaded-car bypass.
f. Automatic operation of lights and ventilation fans.

7. Security Features: Card-reader operation.
8. Dual Car-Control Stations: Provide two car-control stations; equip only one

with required keyswitches if any.
9. Car Enclosures:

a. Inside Width: 5'-8".
b. Inside Depth: 7'-9".
c. Inside Height: 7'-4".
d. Front Walls (Return Panels): Satin stainless steel, No. 4 finish with

integral car door frames.
e. Car Fixtures: Satin stainless steel, No. 4 finish.
f. Side and Rear Wall Panels: Satin stainless steel, No. 4 finish.
g. Reveals:Satin stainless steel, No. 4 finish.
h. Door Faces (Interior): Satin stainless steel, No. 4 finish.
i. Door Sills: Aluminum.
j. Ceiling: Satin stainless steel, No. 4 finish with down lighting.
k. Handrails: 1/2 by 2 inches (13 by 50 mm) rectangular satin stainless

steel, No. 4 finish, at sides and rear of car.
l. Floor prepared to receive resilient flooring (specified in Section 09 65 19

"Resilient Tile Flooring").

2.4 SYSTEMS AND COMPONENTS

A. Pump Units: Positive-displacement type with a maximum of 10 percent variation
between no load and full load and with minimum pulsations.
1. Pump shall be submersible type with submersible squirrel-cage induction

motor, and shall be suspended inside oil tank from vibration isolation mounts.
2. Motor shall have wye-delta or solid-state starting.
3. Motor shall have variable-voltage, variable-frequency control.

B. Hydraulic Silencers: System shall have hydraulic silencer containing pulsation-
absorbing material in blowout-proof housing at pump unit.

C. Piping: Size, type, and weight of piping as recommended by elevator manufacturer,
with flexible connectors to minimize sound and vibration transmissions from power
unit.

D. Hydraulic Fluid: Nontoxic, biodegradable, fire-resistant fluid, made from vegetable
oil with antioxidant, anticorrosive, antifoaming, and metal-passivating additives,
that is approved by elevator manufacturer for use with elevator equipment.
1. Manufacturers: Subject to compliance with requirements, provide products by

the following or comparable by an available manufacturer:
a. Hydro Safe Oil Division, Inc.

E. Inserts: Furnish required concrete and masonry inserts and similar anchorage
devices for installing guide rails, machinery, and other components of elevator
work. Device installation is specified in another Section.
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F. Car Frame and Platform: Welded or bolted steel units.

G. Guides:  Roller guides. Provide guides at top and bottom of car frame.

2.5 OPERATION SYSTEMS

A. General: Provide manufacturer's standard microprocessor operation system as
required to provide type of operation indicated.

B. Auxiliary Operations:
1. Single-Car Standby-Power Operation: On activation of standby power, car is

returned to a designated floor and parked with doors open. Car can be
manually put in service on standby power, either for return operation or for
regular operation, by switches in control panel located at main lobby. Manual
operation causes automatic operation to cease.

2. Single-Car Standby-Powered Lowering: On activation of standby power, if car
is at a floor, it remains at that floor, opens its doors, and shuts down. If car is
between floors, it is lowered to a preselected floor, opens its doors, and shuts
down. If car is below the preselected floor, it is lowered to the next lower
floor, opens its doors, and shuts down.

3. Single-Car Standby-Powered Lowering: On activation of standby power, car is
lowered to the lowest floor, opens its doors, and shuts down.

4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it
remains at that floor, opens its doors, and shuts down. If car is between
floors, it is lowered to a preselected floor, opens its doors, and shuts down. If
car is below the preselected floor, it is lowered to the next lower floor, opens
its doors, and shuts down. System includes rechargeable battery and
automatic recharging system.

5. Single-Car Battery-Powered Lowering: When power fails, car is lowered to the
lowest floor, opens its doors, and shuts down. System includes rechargeable
battery and automatic recharging system.

6. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of
rated capacity, doors start closing.

7. Nuisance Call Cancel: When car calls exceed a preset number while car load is
less than a predetermined weight, all car calls are canceled. Preset number of
calls and predetermined weight can be adjusted.

8. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car
responds only to car calls, not to hall calls.

9. Automatic Operation of Lights and Fan: When elevator is stopped and
unoccupied with doors closed, lighting, ventilation fan, and cab displays are
de-energized after 5 minutes and are re-energized before car doors open.

C. Security Features: Security features shall not affect emergency firefighters' service.
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1. Card-Reader Operation: System uses card readers at car-control stations,
and, and hall push-button stations to authorize calls. Security system
determines which landings and at what times calls require authorization by
card reader. Provide required conductors in traveling cable and panel in
machine room for interconnecting card readers, other security access system
equipment, and elevator controllers. Allow space for card reader in car and
Provide stripe-swipe card reader integral with each car-control station .
a. Security access system equipment is specified in Section 28 15 00

"Access Control Hardware Devices."
2. Car-to-Lobby Feature: Feature, activated by keyswitch at main lobby, that

causes car to return immediately to lobby and open doors for inspection. On
deactivation by keyswitch, calls registered before keyswitch activation are
completed and normal operation is resumed.

2.6 DOOR-REOPENING DEVICES

A. Infrared Array: Provide door-reopening device with uniform array of 36 or more
microprocessor-controlled, infrared light beams projecting across car entrance.
Interruption of one or more light beams shall cause doors to stop and reopen.

B. Nudging Feature: After car doors are prevented from closing for predetermined
adjustable time, through activating door-reopening device, a loud buzzer shall
sound and doors shall begin to close at reduced kinetic energy.

2.7 CAR ENCLOSURES

A. General: Provide enameled- or powder-coated-steel car enclosures to receive
removable wall panels, with removable car roof, access doors, power door
operators, and ventilation.
1. Provide standard railings complying with ASME A17.1/CSA B44 on car tops

where required by ASME A17.1/CSA B44.

B. Materials and Finishes: Manufacturer's standards, but not less than the following:
1. Resilient Subfloor: Exterior, underlayment-grade plywood, not less than 5/8-

inch (15.9-mm) nominal thickness.
2. Terrazzo Tile Subfloor: Exterior, C-C Plugged grade plywood, not less than

7/8-inch (22.2-mm) nominal thickness.
3. Floor Finishes: As indicated per elevator.
4. Stainless-Steel Wall Panels: Flush, formed-metal construction; fabricated

from stainless-steel sheet.
5. Fabricate car with recesses and cutouts for signal equipment.
6. Fabricate car door frame integrally with front wall of car.
7. Stainless-Steel Doors: Flush, hollow-metal construction; fabricated from

stainless-steel sheet or by laminating stainless-steel sheet to exposed faces
and edges of enameled- or powder-coated-steel doors using adhesive that
fully bonds metal to metal without telegraphing or oil-canning. 

8. Sight Guards: Provide sight guards on car doors.
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9. Sills: Extruded or machined metal, with grooved surface, 1/4 inch (6.4 mm)
thick.

10. Metal Ceiling: Flush panels, with four LED downlights in each panel. Align
ceiling panel joints with joints between wall panels.

11. Light Fixture Efficiency: Not less than 35 lumens/W.
12. Ventilation Fan Efficiency: Not less than 3.0 cfm/W (1.4 L/s per W).

2.8 HOISTWAY ENTRANCES

A. Hoistway Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-
and-frame hoistway entrances complete with track systems, hardware, sills, and
accessories. Frame size and profile shall accommodate hoistway wall construction.
1. Where gypsum board wall construction is indicated, frames shall be self-

supporting with reinforced head sections.

B. Fire-Rated Hoistway Entrance Assemblies: Door-and-frame assemblies shall comply
with NFPA 80 and be listed and labeled by a testing and inspecting agency
acceptable to authorities having jurisdiction based on testing at as close-to-neutral
pressure as possible according to NFPA 252 or UL 10B.
1. Fire-Protection Rating: 1-1/2 hours.

C. Materials and Fabrication: Manufacturer's standards, but not less than the
following:
1. Steel Subframes: Formed from cold- or hot-rolled steel sheet, with factory-

applied enamel or powder-coat finish or rust-resistant primer. Fabricate to
receive applied finish as indicated.

2. Stainless-Steel Frames: Formed from stainless-steel sheet.
3. Star of Life Symbol: Identify emergency elevators with star of life symbol, not

less than 3 inches (76 mm) high, on both jambs of hoistway door frames.
4. Stainless-Steel Doors and Transoms: Flush, hollow-metal construction;

fabricated from stainless-steel sheet or by laminating stainless-steel sheet to
exposed faces and edges of enameled- or powder-coated-steel doors using
adhesive that fully bonds metal to metal without telegraphing or oil-canning.

5. Sight Guards: Provide sight guards on doors matching door edges.
6. Sills: Extruded or machined metal, with grooved surface, 1/4 inch (6.4 mm)

thick.
7. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,

nongaseous grout complying with ASTM C 1107/C 1107M.

2.9 SIGNAL EQUIPMENT

A. General: Provide hall-call and car-call buttons that light when activated and remain
lit until call has been fulfilled. Provide vandal-resistant buttons and lighted elements
illuminated with LEDs.

B. Car-Control Stations: Provide manufacturer's standard recessed car-control
stations. Mount in return panel adjacent to car door unless otherwise indicated.
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1. Mark buttons and switches for required use or function. Use both tactile
symbols and Braille.

2. Provide "No Smoking" sign matching car-control station, either integral with
car-control station or mounted adjacent to it, with text and graphics as
required by authorities having jurisdiction.

C. Emergency Communication System: Two-way voice communication system, with
visible signal, which dials preprogrammed number of monitoring station and does
not require handset use. System is contained in flush-mounted cabinet, with
identification, instructions for use, and battery backup power supply.
1. The car operating panel shall include communication devices which comply

with section 2.27.1 of the 2019 ASME A17.1 Elevator Safety Code – “Car
Emergency Signaling Devices.” In addition to the hands free phone device,
this includes a visual screen display for text messages, and a video camera
feed to permit authorized responders to view the cab interior. These latter
devices must be monitored 24/7. As part of this Code requirement, the
elevator contractor must provide the following:
a. “SmartView system by RATH Co. – or specifically approved equal,

tailored for this requirement, to include controller, camera, text
message display screen, dedicated “yes” and “no” buttons, ethernet
extenders, software and any other required accessories.

b. Two (2) dedicated Cat 6 traveling cables to serve these devices.
c. A “gateway” or adapter device to enable connectivity of the SmartView

system with the Owner’s existing network.
2. A “gateway’ or adapter device must be compatible / function with the Owner’s

existing network. All programming or configuration of the contractor-provided
“gateway” or adapter device at the project site, required to enable the
elevator cab communications system to properly connect and communicate
with the Owner’s existing network must be completed by the Contractor (not
the Owner.)

3. The Elevator Contractor shall ensure that the communications equipment
system is fully tested and communicating properly with the Owner’s network
before calling for an inspection of the elevator by NCDOL. This shall also
include providing at least 2 days notice to the NCSU project representative
before the inspection, to allow University staff to “practice” the protocol for
receiving emergency calls from the elevator cab, and responding in the
correct manner. The Contractor shall be responsible for assisting in this
process to ensure that all equipment and personnel interact properly and that
the overall Smartrise system is functioning correctly, prior to ordering the
NCDOL inspection.

D. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted
and telephone jack in each car and required conductors in traveling cable for
firefighters' two-way telephone communication service specified in appropriate
Division 28 Section.
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E. Car Position Indicator: Provide illuminated, digital-type car position indicator,
located above car door or above car-control station. Also, provide audible signal to
indicate to passengers that car is either stopping at or passing each of the floors
served. Include travel direction arrows if not provided in car-control station.

F. Hall Push-Button Stations:  Provide one hall push-button station at each landing for
each single elevator or group of elevators, but not less than one station for each
four elevators in a group.
1. Provide units with flat faceplate for mounting with body of unit recessed in

wall.
2. Equip units with buttons for calling elevator and for indicating applicable

direction of travel.
3. Provide telephone jack in each unit for firefighters' two-way telephone

communication service as specified in appropriate Division 28 Section.

G. Hall Lanterns: Units with illuminated arrows; however, provide single arrow at
terminal landings. Provide the following:
1. Manufacturer's standard wall-mounted units, for mounting above entrance

frames.

H. Hall Annunciator: With each hall lantern, provide audible signals indicating car
arrival and direction of travel. Signals sound once for up and twice for down.
1. At manufacturer's option, audible signals may be placed on cars.

I. Hall Position Indicators: Provide illuminated, digital-display-type position indicators,
located above each hoistway entrance at ground floor.
1. Provide units with flat faceplate for mounting and with body of unit recessed

in wall.

J. Standby-Power Elevator Selector Switches: Provide switches, as required by ASME
A17.1/CSA B44, where indicated. Adjacent to switches, provide illuminated signal
that indicates when normal power supply has failed. For each elevator, provide
illuminated signals that indicate when they are operational and when they are at
the designated emergency return level with doors open.

K. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated
position indicators for each elevator, clearly labeled with elevator designation;
include illuminated signal that indicates when elevator is operational and when it is
at the designated emergency return level with doors open. Provide standby-power
elevator selector switch(es), as required by ASME A17.1/CSA B44, adjacent to
position indicators. Provide illuminated signal that indicates when normal power
supply has failed.

L. Emergency Pictorial Signs: Fabricate from materials matching hall push-button
stations, with text and graphics as required by authorities having jurisdiction,
indicating that in case of fire, elevators are out of service and exits should be used
instead. Provide one sign at each hall push-button station unless otherwise
indicated.
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2.10 FINISH MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, commercial steel, Type B,
exposed, matte finish.

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, commercial steel, Type B, pickled.

C. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304.

D. Stainless-Steel Bars: ASTM A 276, Type 304.

E. Stainless-Steel Tubing: ASTM A 554, Grade MT 304.

F. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063.

PART 3  EXECUTION

3.1 EXAMINATION

A. Examine elevator areas, with Installer present, for compliance with requirements
for installation tolerances and other conditions affecting performance of the Work.
Verify critical dimensions and examine supporting structure and other conditions
under which elevator work is to be installed.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

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

3.2 INSTALLATION

A. Install cylinder plumb and accurately centered for elevator car position and travel.
Anchor securely in place, supported at pit floor and braced at intervals as needed to
maintain alignment. Anchor cylinder guides at spacing needed to maintain
alignment and avoid overstressing guides.

B. Welded Construction: Provide welded connections for installing elevator work where
bolted connections are not required for subsequent removal or for normal
operation, adjustment, inspection, maintenance, and replacement of worn parts.
Comply with AWS workmanship and welding operator qualification standards.

C. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating
mounts to minimize vibration transmission to structure and structure-borne noise
due to elevator system.

D. Lubricate operating parts of systems as recommended by manufacturers.
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E. Alignment: Coordinate installation of hoistway entrances with installation of
elevator guide rails for accurate alignment of entrances with car. Where possible,
delay installation of sills and frames until car is operable in shaft. Reduce
clearances to minimum, safe, workable dimension at each landing.

F. Leveling Tolerance: 1/4 inch (6 mm), up or down, regardless of load and travel
direction.

G. Set sills flush with finished floor surface at landing. Fill space under sill solidly with
nonshrink, nonmetallic grout.

H. Locate hall signal equipment for elevators as follows unless otherwise indicated:
1. Place hall lanterns either above or beside each hoistway entrance.
2. Mount hall lanterns at a minimum of 72 inches (1829 mm) above finished

floor.

3.3 FIELD QUALITY CONTROL

A. Acceptance Testing: On completion of elevator installation and before permitting
elevator use (either temporary or permanent), perform acceptance tests as
required and recommended by ASME A17.1/CSA B44 and by governing regulations
and agencies.

B. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and
times that tests are to be performed on elevators.

3.4 PROTECTION

A. Temporary Use: Limit temporary use for construction purposes to one elevator.
Comply with the following requirements for each elevator used for construction
purposes:
1. Provide car with temporary enclosure, either within finished car or in place of

finished car, to protect finishes from damage.
2. Provide strippable protective film on entrance and car doors and frames.
3. Provide padded wood bumpers on entrance door frames covering jambs and

frame faces.
4. Provide other protective coverings, barriers, devices, signs, and procedures as

needed to protect elevator and elevator equipment.
5. Do not load elevators beyond their rated weight capacity.
6. Engage elevator Installer to provide full maintenance service. Include

preventive maintenance, repair or replacement of worn or defective
components, lubrication, cleanup, and adjustment as necessary for proper
elevator operation at rated speed and capacity. Provide parts and supplies
same as those used in the manufacture and installation of original equipment.

7. Engage elevator Installer to restore damaged work, if any, so no evidence
remains of correction. Return items that cannot be refinished in the field to
the shop, make required repairs and refinish entire unit, or provide new units
as required.
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3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to operate, adjust, and maintain elevator(s).

B. Check operation of each elevator with Owner's personnel present before date of
Substantial Completion and again not more than one month before end of warranty
period. Determine that operation systems and devices are functioning properly.

3.6 MAINTENANCE

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance
service shall include 24 months' full maintenance by skilled employees of elevator
Installer. Include monthly preventive maintenance, repair or replacement of worn
or defective components, lubrication, cleaning, and adjusting as required for proper
elevator operation. Parts and supplies shall be manufacturer's authorized
replacement parts and supplies.
1. Perform maintenance during normal working hours.
2. Include 24-hour-per-day, 7-day-per-week emergency callback service with

response time of two hours or less.

END OF SECTION
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